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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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Abingdon, 261, 980 

Accessories Trade, Electrical, Competi- 
tion in, 344 

Accidents (including Supply Interruptions, 
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also pp. 330, 366, 36 
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Measurements, 811, 815 
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. 275 
. Disturbances in, 877 
Aldershot, 138, 220, 261, 715, 1058 
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Aldrington (Hove), 343, 384 
Alexandra Palace Tramways, 384 
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System of Trolley Omnibuses, 732 
Alternating-Current Wave Indicator, The 
Cathode Ray [ Ryan], 770 : 
Aluminium Alloys, The Conductivity of, 
as affected by Exposure to London 
Atmosphere [ Wilson], 838 
Alternating-Current Machinery, Some 
Effects of Armature Reaction in [Thorn- 
ton], 816 
Amalgamations, 221, 259, 519, 600, 905, 951, 
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Bengal Government, 343 
Bermondsey (London), 301, 343, 595, 821, 
865, 903, 1016 
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Birkbeck Polytechnic (London), 423, 696 
Birkenhead, 551 
Birmingham, 220, 261, 301, 509, 634 
Pirmiggnam Municipal Technical School, 


Birmingham University, 930 

Biackpool, 8t. Annes and Lytham Tram- 
ways Co., 51, 189 

Bolton, 220 

Borough Polytechnic (London), 554, 595 

Bradford, 51, 220, 714, 751, 903 

Bray (Ireland), 138, 554, 595, 754 
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British Electric Transformer Co., 304 
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Burslem, 789 

Burton-on-Trent, 51, 304 
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G University, 1016 

Central Electric Supply Co., 751 
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Electric Lighting Co., 789. 949 
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Coventry, 942 
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Croydon County Polytechnic, 312, 381, 
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Dundee, 384, 903, 1016 
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East Suffolk County Education Com- 
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Great Grimsby Street Tramway Co., 913 
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7 rey Institute (London), 342, 384, 428, 


75 
Halifax Municipal Technical School, 342, 
334, 428 
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Harris Institute (Preston), 313, 384 
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Indian Telegraph Department, 551, 595 

Institution of Electrical Engineers, 509, 
551, 650 

Ipswich, 677, 714, 715, 824, 980 

Isle of Wight Electric Light and Power 
Co., 754, 789 
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Kalgoorlie Electric Power and Lighting 
Corporation, 138 
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King's Norton and Northfield, 824, 865, 980 
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Lagos Government, 304, 634, 714, 049, 980 

Lancashire Education Committee, 595 

Lancaster, 821, 865, 930 
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Manchester Municipal Technical School, 
509, 554, 634 
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Metropolitan Asylums Board, 51 
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Morecambe, 831, 980 

Motherwell, 93 
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Northampton Institute (London), 595, 631, 
677, 714, 865, 803, 980 
N Bera Polytechnic (London), 220, 951, 
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Norwich, 138 

Norwich Education Committee, 799 
Oldham, 93, 1016, 1058 

Owens College, Manchester, 183 
Paddington Technical Institute (London), 
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Penang, 384 
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856, 903 

Poplar, 1053 

Port Elizabeth (South Africa), 493, 409, 866 

Portsmouth, 312, 384, 754, 789, 866, 1016 

Portsmouth Municipal Technical School, 
509, 551, 824, 894, 865, 903, 1016 

Reading, 251, 304, 342, 334, 609, 715, 1016 

Rugby, 133, 182 

St. Pancras (London) Infirmary, 595 

Salford, 61, 38% 

Shanghai, 428, 469, 554 

Rheffield, 301, 470, 866 

Shipley, 1016 

Shipley Colleries (Derby), 1016 

Southond Municipal Tochnical School, 603, 
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Southwark (London), 342, 509, 554, 903, 942 
South- Western Polytechnic (London), 783, 
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Storey Institute (Lancaster), $24 
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Torquay, 433, 470, 509, 715 
Typewriting Telegraph Corporation, 
634, 677 
University College. Bristol, 381, 428, 596 
University College, London, 509, 554, 715 
Veritys, 715 
Walsall, 425, 470, 596, 677, 715. 9:3, 980 
West Ham, 381, 595, 634. 466, 942 
Westminster Hospital, 138 
Wigan Mining and Technical College, 759, 
24, 856. 980 
Willesden, 93, 138 
Wimbledon, 509, 554 
Woolwich Polytechnic (London), 342, 3814, 
428, 595, 751, 903 
Wrexham, 1058 
Yorkshire Electric Power Co., 137 


595, 


Apprentices, The Advancement of, 783, 98) 

Aquaglue, 390 

Arbroath, 94, 138, 920, 509, 551, 755 

Are, The Singing [Salomonson], 732; 
[Duddell] 903 (Correspondence) 

Argentina, 51, 94, 220, 262, 313, 422, 635, 677, 
789, 904, 1059 

ARNOLD, B. J.: Single-phase Tramways, 
940 (Correspondence) 

Ashford (Kent), 1016, 1059 

Ashington, 715, 755, 789 

Ashton-under-Lyne, 220, 1016 

Aston Manor, 301, 470, 677, 761, 866, 904, 943 
(Opening of Works) 981; 1016 (see also 
PARLIAMENTARY) 

Asylum Lighting, 138, 182, 381, 423, 470, 867, 
901, 1021, 1059 

Atmospheric Nitrogen, The Utilisation of, 
763 (see also Contemporary Electrical 
Science) 

Australia, 192, 597, 904, 981 

Auxiliary Plant in Central Stations, Steam 
and Electric, A Comparison between 
(Taite and Downe), 746 
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Aylesbury, 94 

Ayr, 343 996, 901 


BAILY, F. G.: The Sandwich System of 
Education, 420 (Correspondence) 

BAKER, A.: Hours of Labour and Rates of 
Pay obtaining in Various Municipal 
Undertakings in Great Britain, 541 

Balata, Notes on (Terry), 485 

Ball Bearings, 355 

Ballymena, 904, 1059 

Banbury, 182 

Bangor, 313 (see also LEGAL) 
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Bagot) 791: (Berend) 558; (4. C. Bluth) 
750, (British Blahnik Arc Light Co 1064; 
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308; (J. P. Child) 794, 829; (City and 
Suburban Electric Carriage Co.) 349, 
353; (G. W. Clark) 759 ; (Clayton Engi- 
neering & Electrical Co.), 98; (J. G. Cole) 
917: (G. D. Collins) 225; (Consolidated 
Telephone Construction and Manufac- 
turing Co.) 98; (Column Printing Tele 
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Board of Trade Electrical Standards 
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Bognor, 509, 554, 866 
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Boilers, The Management and Working of 
[Boot], 624, 659 ; (Discussion) 660 (see also 
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Boilers, Water-Tube, and Explosions, 275 
Bolton, (Lighting) 51, 262, 1017; (Tram- 
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Bolton Technical Schools, 1016 
Bombay, 262, 1032 
Bonn, W. G.: The Question of the Hour, 
1056 (Correspondence) 
Bo'ness, 385, 554, 596, 755 
Books, Forthcoming, 830, 871, 947, 986, 1020 
Books Received, 72, 119, 209, 243, 310, 335, 
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967, 1005, 1045 
Boor, H: The Management and Working 
of Boilers, 621, 659; (Discussion) 660 (see 
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orough Polytechnic (London), 980 
Boston (Lincs.), 755, 904 
Boulder City (W. Australia), 790 
Bournemouth,343, 510 (see also TELEPHONY 
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[Fisher], 747 

Cadiz, 385 

Caerphilly, 221, 1017 

* Callender " Mains, 475 

Calverley, 262 

Camberwell (London), 139, 221, 385, 397, 472, 
554 (see also PARLIAMENTARY) 

Camborne, 596 

Cambridge, €04 (see aliso TELEPHONY) 

Cambuslang (N.B.), 52 

Canada, 869 

Canal Engineering, Recent Improvements 
in [FitzGibbon], 450 

Canals, Electric Haulage on, 523, 636, 728 

Canary Islands, 344, 105) 

Cancer, The Cure of, 480 

Cannock, 51, 1059 

Canterbury, 183, 344, 551 

Capacities, The Use of, as Multipliers in 
Connection with Electrostatic Volt- 
meters on Alternating Current Circuits 
[Marchant and Wor-all], 1,000 (see also 


Cape Colony, 904 (see also TELEPHONY) 

Cape Town, 717 

Capri, 828 

Jarbon Trade in Germany, The, 305 

Cardiff, 305, 1031 ; (Lighting) 51, 94, 183, 385, 
404, 423, 596, 904, 943, 981; (Tramways) 
139, 183, 221, 428, 635, 677 

Carlisle, 183, 221, 755 

Carnarvon, 51, 305, 314, 904, 943, 1017 

Carnegie, Mr., and American Engineers, 
106, 192 

Carthagena, 470 

Canus-WILSOX, C. A.: Resonance Effects, 
213 (Correspondence) 

Cascade Water, Power and Light Co., 693 

Cashel, 51, 344 


CATALOGUES, PRICE LISTS, &c., 
(A.B.P. Accumulator) 433, (Allgemeine 
Elektricitdts Gesellschaft) 910, (Berend) 
225, (Bergtheil and Young) 226, (R. W. 
Blackwell d Co.) 1025, (Boby) 99, (Bon- 
nella) 795, (G. Braulik) 681, 720, 918, 
(Bray, Markham and Reiss) 795, (British 
Accumulator) 968, (British Electric Cali- 
brated Fuses) 1024, (British Schuckert) 
99, 225, (British "l'homson-Houston) 54, 
142, 225, 515, 561, 681, 795, 839, 985, 1065 
(British Uralite). 226, (Brockic-Pell Are 

ov My te (Brotherhood) 560, (Brush 

Co.) , 561, 1025, (J. Burns) 515, (Monté 

Callow) 51, 296, (Rowland. Carr) 54, 514, 

(Cassel Self-Regulating Water Wheels) 

99, (Chloride Electrical Storage) 639, 

(Christopher & Sons) 910, (Connolly 

Bros.) 926, 433, (Cressweli’s Asbestos) 

795, (De Dion Bouton) 986, (Drake and 

Gorham) 759, 910, 1025, (Eastern and 

Associated Telegraph Companies) 390, 

(Edison and Swan) 475, (Electric and 

Ordnance Accessories) 350, 639, (Elec. 

trical Co.) 225, 268, 350, 759, (Elliott 

Bros.) 142, (Gabriel and Angenault) 830, 

(Gencral Electric) 225, 268, 350, 433, 514, 

72), 910, 1064, (J. Gibbs & Co.) 720, (W. A. 

Gibson) 839, (Glover) 390, (Goossens, 

Pope) 309, 515, (Griffiths) 54, (J. Harper 

& Co.) 985, (W. Harvie & Co.) 143, (Helios 

Co.) 143, (Hensel) 187, (Holden and 

Brooke) 560, 795, 870, (Howard Conduit) 

871, (Hudson and Bowring) 830, ( Hum- 

page, Jacques and Pederson) 986, (4. H. 

Hunt) 681, (Hunt and Hess) 226, ( Inter- 

national Electrical ridi 1025, 

(Johnson and Phillips) 986, (Kramer) 

268, 601, 795, (Lahmeyer Electrical) 98, 

475, (Lancashire Dynamo and Motor) 

795, (Langdon-Davies Motor) 54, 1025, 

(Lassen and Hort) 919, (Laurence Scott 


& Co.) 515, (Le Carbone) 1025, (Joseph. 


Levi) 475, (Lister Electric) 54, (Liver- 
pool Electric Cable Co.) 986, (London 
Electric Wire) 475, 639, (McGeoch «€ 


Co.) 560, (Mather and Platt) 54, 187, 515, 
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561, (National Telephone) 433, (Nernst^ 
Electric Light) 54, (Offord, Wilson and 
Barfield) 948, (Pearson & Co.) 720, (Penn- 
sylvania Steel) 350, (Permiol Myg. Co.) 
1025, (Pirelli) 433, (Pitman) 639, 
Reichwald) 560, (Rhodes) 871, (Siemens 
Bros. & Co) 142, 968, 759, (Siemens Electric 
Appliances) 560, (Simplex Steel Conduit) 
795, (Sir Hiram Maxim Electrical) 475, 
(Smith and Stevens) 142, (Smith, Pre 
99, (St. Helens Cable Co.) 759, (W. F. 
Stanley & Co.) 1025, (Stirling) 195, (Stur- 
tevant Co.), 1065, (Sunbeam Lamp) 871, 
M — gae pel — 989 
(Typewritin 'elegraph Corporation 
390, (Union Electric) 54, 226, 268, 433, 947 
(United Asbestos) 561, 830, (Vacuum Oil) 
515, (Verity) 225, (Waltham) 795, (Warren 
Bal W Fixture) 187, (Williams 
142, (A. J. Wright) 948, (Zurich Incan- 
descence Lamp) 794 

Cathcart (Cape Colony), 717 

Cathcart District Railway Co., 94 

Cathedral Lighting, 221, 344 

Cathode Ray Alternating Current Wave 
Indicator, The [Ryan] 770 

Caversham, 344, 790 

Central South African Railways, Electric 
Signalling on, 1021 i 

Central Stations, Descriptions of (see 
GENERATING STATIONS) 

Central Technical College (see City and 
Guilds of London) 

Central Technical College Old Students 
Association, 917 

CHAMEN, W. A.: The Possibilities of 
Future Economies in Electrical Illu- 
mination, 573; (Discussion) 574 (see also 

. 566) 

Charlottenburg Technical College, 438 

Chelsea reeg Beret Co., 596 (see also 
Companies’ Index) 

Cheltenham, 51, 139, 677, 866, 934, 1017, 105) 

Chemistry Congress, The International, 
274, 315 (see also Index of Societies’ Meet- 
ings) 

Chepstow, 221 

Chesham, 867 

Chester, 554 ys 

Chesterfield, (Lighting) 94, 
(Tramways) 94, 344, 867, 904 

Chili, 510, 678 

Chippenham, 183, (35, 867, 943 

Chorley, 305, 677 

Christchurch, 221 . ; 

CHRISTIE, J. C.: A New System of Cheap 
Power Supply, 708 

Church Lighting, 183, 790, 943 

Circle Diagram, The [Blondel] 708, 788 
[ Heyland | 708 (Correspondence) 

City and Guilds of London Institute, 381, 
481, 677, 942, 933 (Birmingham) 

City of Birmingham Tramways Co. (see 

City of London (see London, City of) 

City of London College, 866 

City of London Electric Lizhting Co., 234, 
687, 1021 (see also LEGAL and Companies 
Index) 1 

Civil List Pensions, 545 

Clacton, 183 : 

CLARK, E. V.: Shallow Subways and Deep 
Tube Railways, 503 (Correspondence) 
(see also p. v^ 

CLARK, H. A.: The Diesel Engine, 668 

Clay Cross, 510 

Cleckheaton, 755 

Cleethorpes, 635 

Clevedon, 470, 1017 

CLINKER, R. C.: Measurement of Poly- 
phase Power, 743 

Clithero, 981 

Clocks, Electric, The “ Lowne," 298 

Clockwinding by Electricity, 597 

Clutch, a New Friction [Hele Shaw] 609 

Clydebank, 51, 183, 305, 755, 824 

Coal Conveying Plant at Port Durban, An 
Electric, (81 

Coal Cutting. Electric, in the Digby CoI- 
lieries (Thomas -Davies], 923 

Coal, Steam, The Storage of, Under Water, 
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1063 
Coals and Coke, British, Analyses of, 159 
Coatbridge, 385, 824 
Coimbra (Portugal) 821 
Colchester, 344, 597, 677, 715, 867, 1017, 1059 
ConriNs, A. F.: Fessenden's Work in 
Wireless Telegraphy, 1042 : 
Colne, 183 
Colonial Secretaryship, The, 991 
Colonial Universities Conference, 531 z 
Commutator. A Large Westinghouse, 364 
Concepcion (Uruguay) 824 
Concerts, 265 
Condenser, The Electrodynamic, 2 : 
Conduction, Electrical, Some Recent Iii 
vestigations in [Strutt], 61 , 
Conductors, High Pressure, and the Fire 
Brigade [Q. E. F.] 631 (Correspondence) 
Conductors and Motormen, The Selection 
and Training of [MacKinnon], 545 
Conduit v. Trolley Tramways, 149, 171 
Conduits, Moisture in [ Murdoch]. 501 
Conduits, Unscrewed, Couplings tot 60 - 
Congress, The 1904 International Electric, 
72 
Connah's Quay-Hawarden Tramway, 470 
„Connecticut,“ U.S. Battleship, The Elec 
trical Equipment of [ Klein], 806 ' 
Consett, 867 [ 
CONSTABLE, A. D., and FAwsSETT, E.: 
Distribution Losses in Electric Supply 
Systems, 76, 116 (see also pp. 105, 989 and 
Correspondence) 
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Consulting Engineers, Should thoy Adver- 
tise, 216 . 

Contracts, Government Electrical, 882 

Conversazioni: (Institution of Electric ul 
Engineers) 107, 397 ; (Society of Arts) 351; 
(Institution of Civil Engineers) 356; 
(King's College) 439 . 

Conveyor, Electric, for Zambesi, 681 

Cork, 385 

Cormack, A. C.: Electrical Plant Failures, 
their Origin and Prevention, 70) (sce also 
p. 755) 

Cormack, Prof. J. D.: Apprenticesbip in 
Eugineering Training, 413; (Discussion) 
414 

Corn wal. Tho Carriage of Goods on Elec- 
tric Tramways in, 128 

Corsham, 913 

Cosmical Radio-Activity [Schuster], 898 

Costa Rica, 867 

COTTRELL, S. B.: The Relative Advantages 
of Overhead, Deep Level and Shallow 
Subway Lines for the Accommodation of 
Urban Railway Traffic, 411; (Discussion) 
412 

County of London and Brush Provincial 
Electric Lighting Co., 72 (sce also Con- 
panics’ Index) i 

Coventry, 311, 597, 913, 981, 105) (se a so 
PARLIAMENTARY) 

Cowan, E. W., and Axprews. L.: The 
Arrangement and Control of Long Dis- 
tance Transmission Lines, 493, 546; (- 
€ (sston; SAT 

Cramp, W.: On Single-Phase Repulsion 
Motors, 925 (see also p. 217) 

Cranes, Electric, 459, 524, 595, 83 

Canes, Speeds of, in Worbing, as a Factor 
of Economic Handling of Material 
Hendl]. 372; (D scussion) 373 

CunAk, Captain E... W.: Terrestrial Mag- 
netisin in its Relation to Geography, 888 

Crediton (Devon). 510 

Crewe, 139, 175, 305 

Cromer, 305, $05 

CROMPTON, Lient.-Col. R. E. T: Appli- 
cation of Electricity to Driving Car- 
riuges in Towns, 415; (Discussion) 416 (see 
also p. . %) 

Croydon, 232, C35, {81 (ree also. PARLIA- 
MENTARY) 

Crystal Palace School of Engineering, 699 

Cuba, 857, 1059 

Cupwoicru, W. J.: Automntic Signalling, 
370 ; (Discussion) 371 (see also p. +c) 

CURE, Prof.: Radium, 4043 

Currents, Heavy, l'ne Earth as a Return 
Condactor for, NI, S84 

Customs Duties, 184, 261, 635, 715, 755, 905, 
913 


Dahomey, 635 

Dat. By. Prof. W. E.: The Education of 
Envincers in Ainerica, Germany and 
Switzerland, 80; (Discussion) 82 (see also 
p. 6n 

D ilkeith, 305 

Dalton Centenary, The, 169 

Darlington, 314, 385, 510, 1059 

Dartford, 385, 821 

Darwen, 183 

Dawson, I'utLiP: Interurban Coinm:ni- 
cations, 107 

De Beors Mines, 
Traction in, 387 

Decimal Weights and Measures, 723 (sce 
also Metric System) 

Degrees, Honorary, 357, 688 

* De Magnete "und its Author [Thompson], 
275, 316 

Demand, Electric Supply, Some Methods 
of Stimulating [Panton), 671; (Discua- 
sion) 706 

Denmark, 385 

pope ion Funds, The Need for, 571, 
s Xx). 76 

Derby, 130, 183, 510 

Dessau, B., and Riau, A.: Wireless Tele- 
graphy, 48 (Correspoudence) 

Devizes, 428, 943 

Devonport, 183, 305, 714, 715, 905 

Devonport and District Tramway Co., 905 

Dewsbury, 51, 183, 913, 1017 (see also PAR- 
LIAMEN TARY) 

Dewsbury-Bradford Tramways, 1017 

Diatto Surface Contact Systein, 47 

Diesel Engine, The (Clark ;, 668 

Digby Collieries, The, Electric Coal Cut- 
ting in {| Thotnas-Davies]. 923 

Dinners. (lhdmundsons Jlectricity Cor. 
poration) 354 ; (International Telegraph 
Conferencejy298 ; (Manchester Corporation 
Electricity Department) 265 ; (National 
Telephone Co.) 119 

Discharges, Electric, 
[Graham], 524 

Diseases. Malignant, The Treatment of, by 
Electrical Methods, 745 

Distribution Losses in Electric Supply 
Systems [Constable and Fawssett],76, 116 
(see also pp. 105,289 and Correspondence) 

Docks, The Electrical Equipment of, 943 

Docks, The Modern Equipment of, with 
Fpecial Reference to Hydraulic and 
Electric Appliances [Pitt], 449; (Dis- 
cussion) 450 

l'ockyards, Naval, The Electrical Equip— 
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iient of, 923 (sce also PARLIAMENTARY) 


Kimberlcy, Electric 
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Dolter Surface Contact System, 47 

Doncaster, 395 

Donside Paper Co., 857 

Dorchester, 202, 555, 905 

Dorking, 905 

Dover Harbour Board, 913 . 

Dover Harbour, Electric Cranes in. 43 

Dover, (Lighting) 51, 94, 106, 221, 395, 3%), 
(35; (Tramways) 183 (see also PARLLA- 
MENTARI) 

Dover Museum, 355 

DowsE, R. S., and Tarrz, C. D.: Com- 
parison between Steam and Hlectric uly 
Driven Auxiliary Plant in Ceatral 
Stat:ons, 746 

Drilling, Electric, The Cost of, 879 

Dublin-lucan Electric Railway Co., 388 

Dublin-Slane Tramway, 385 

Dublin, 428. 635, 677, 755, 740, 821, 905, 981, 
1017, 1990: (Tramways %3; (Descrip- 
tion of New Works) 929, 958. 996 (see also 
5. GIT) 

Dhblin United Tramways Co., 913 

DuppELL, W.: 
The Musical Arc, 902 (Correspondence) 
Wireless Telegraphy, 81i Correspondence) 

Duddell Oscillograph, The, $0) 

Dudley, 139, 510 (5c2 ado PARLIAMENTARY) 

Dukinticld, GS) 

Dumbarton, 867 (sce also PARLIAMENTARY) 

Dumtries, 314 

Dundee-Droughty Ferry Tramway, 183, 470, 
77, HM 

Dundee, (Lighting) 94, 18. 305. 385, 428, 981, 
1018: (T'ra miciitys) 129, 597, 790 

D inedin, 335, 53 

Dangannon, 94 

Durban, 262. 317, 170 757, 859, 98', 1021 

Durham College of Science, 551, 90) 
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Alternatinz-Current Generators, On the 
Compensation and Compounding of 
[Meycrj, J035 (see also pp. 77, 803, 45, 
964) 

Alternating-Current Machinery, Some 
Effects of Armature Reaction in (Thorn- 
toni, 816 

Alterna ing: Current Machines, on the 
Compensation and Compounding of 
[Hey lun], 969 (eee also pp. %, 803, 133, 
1034) 

Alternating - Current Machines, 

* HIuntiuz" of (Hopkinson), 656, 704 
Alternators, British. for Bloemfontein, 493 
Alternators, The Parallel Working of 

[Hopkinson], 883 
Basis for the Comparison of Dynamo 

Design Hobart], 810 (see also p S7) 
Commutator. A Large Westinghouse, 354 
Comuiutator Losses | Hird], 78> 
Continuous- Current Dynamo Desizns, 

Economy in (Purton]). 202 (see also p. 275) 
Continnous-Current Dynamos, The Econo- 

mical Proportioning of, 567 
Double-Current Generators at Trafford 

Park Power Station, 451 
Internal Combustion Engines for Driving 

Dynamo3 [Hamphrey], 374 ; (Discussion) 

316 
Iron Loss [Press], 1019 (see also p. 1129) 
Pole Pieces, Conical, 483 
Polyphase Generator, A New Type of 

[E borall], 442, 485 


The 


Ealing, 221, 510, 635, 1069 

Earth, The, as a Keturn Conductor for 
Heavy Currents, 891, 889 

Farthing the Middle Wire, [Taylor] 48, 127; 
[Russell] 84 (Correspondence) 

East Barnet, 183, 385, 471, 867 

Kast Dereham, 471 

East Ham, 252, 678, 905, 943, 1060 (see also 

PARLIAMENTARY) 

Eastbourne, 355, 677, 824, 857, 1018, 1059 
Eastleizh, 943 

Ebbw Vale, 385 

EBORALL, A. C.: 

On the Application of MThroe-Phase 
Motors to the Electrical Driving of 
Workshops and Factories, 829, 899, 965 

On Induction Machines and a New Type 
of Polyphase Generator, 442, 186 

Single-Phase Motors, 783 (Correspon. 
dence) 

Transformer Design, 47 (Correspondence) 
Eccles, 139, 385, 821 
Edgewise Instruments, Everett- Edg- 

cumbe's, 601 
Edinburgh, 94, 269, 344, 510, 597, 635, 1018 (see 

also TELEPHONY) 
Edinburgh-Queensferry Tramway, 139 
Edison Electric Illuminating Co., Boston, 

777 
Edison and Swan's New High-Voltage 

Fuse Board, 602 
Edmonton, 221. 252, 597 
Education, Engineering, in America, Ger- 

many and Switzerland [Dalby], 8); (Dis · 

cussion) 82 (see also p. 60) 
Education, Technical, 60, 80, 181, 354, 413, 

441, 456, 472, 473, %, 727, S00, 83K, S48, 854, 

Bo4, 876, 954, 1% (see also Correspon- 

dence) 

Eghain, 555 

L. zy pt. 397 

Kiectric Construction Co, 479 (see also 
Companies Index) 

Electrical Co., 433 


Electrical Engiacer Volunteers (sec Volun- 
teers) : 

Electrical Standardising, Testing and 
Training Institution, 341 

Electrical Trades Union, 95 

Eleztricity, Stealing, 289 

Llectricity Supply Bill, 410, 439 (see also 
PARLIAMENTARY) 

Electricity Supply for Small Towns and 
Villages Mountain], 336; (Discussion) 
365 (see also p. 55%) o. 

Electricity Supply, Some Statistics of 
[Smith], 532; (Discussion) 512 (sce also 
). 321) 

Electricity Supply Undertakings in Lon- 
don in 1901, 2)1 


ELECTRICITY WORKS AC- 
COUN TS (Full analytes are denoted 
by thicker type. See also Reports 
in Companies Index.) 


Aberdeen Corporation, 
(Lramudays 551 

Accrington Corporation, 93 

Aldersho: Corporation, 1058 

Ayr Corporation, (Tramways) 904 

Barnsley Corporation, 313 

Barrow-in-Furness Corporation, 381 

Bath Corporation, 22) 

Belfast Corporation, 134, 32% 

Birkenhead Corporation, 5090 

Birmingham Corporation, 182 

Bolton Corporation, 262 

Bournemouth an I Poole Electricity Supply 
Co.. 72 

Bradford Corporation, (Trainways) 596 

Br ghton Corporation, (Lighting) 735, 790; 
(Lramicays) ld 

Bristol Corporation, 182, 321 

Bromley (Kent) Electric Lizht and Power 
Co., 408 

Burnley Corporation, (Tramways) 22) 

Barton Corporation, 221 

Bury Corporation, 221, 305 

Bury St. E linunds Corporation, 921 

Cardiff Corporation, (Z'ramtiways 
Lighting) 153 

Carl:sle Corporation, 183 

Central London Railway Co.. 25) 

Chelteuham Corporation, 13), 856, 931 

Chester Corporation, 5^1 

City of Birmingham Tramways Co., 532 

City and South Lon lon. Railway Co., 250 
(e: also p. 274) 

Colne Corporation, 153 

County of London and Brash Provincial 
Electric Lighting Co., 72 

Coventry Corporation 314 

Crewe Corporation, 35 

Croydon Corporat:on, 555 

Darlington Corporation, 335 

Dirwen Corporation, 1833 

Derby Corporation, 132 

Dudley Corporation, 13), 510 

Dundee Corporation, (Lighting) 
(Tramways 3G 

Eastbourne Corporation 305 

Eccles Corporation, 335 

Farnworth Corporation, (Tramways and 
Lighting: 161 

5 and District Tramways Co., 

Glasgow Corporation, (Lighting) 678, 755, 
790, 805; (Tramways) 42), 678, 806 (sec 
also pp. 763, 507) 

Greenock and Port Glasj,ow Tramways 
Co., 26 

Grimsby Corporation, 636 

Hackney (London) Borough Council, 385, 
471, 501, 613 

Harrogate Corporation, 315 

Heckmondwike Corporation, 306 

Hereford Corporation, 555 

Huddersfield Corporation, (Lighting) 684: 
(Tramucays’ 555 

Hull Corporation, (Lighting) 305; (Tram- 
ways) 471 

Ilford District Council 222, 336 

Islington Borough Council, 867, 1011 (see 
also p. 1031) 

King's Lynn Corporation, 305, 67) 

kingston-on-Thanies Corporation, 223 

Launceston (Tasmania), 429 

Leeds Corporation, 222, 385 

Leicester Corporation, 983 

Leyton Urban District Council, 510 

Manchester Corporation, (Lighting) 472, 
485; (Tramways) 637 

Melbourne (Australia) Corporation, 337 

Middlesbrough Corporation, 181 

Monmouth Corporation, 181 

Morecainbe Corporation, 430 

Newport ( Mon.) Corporation, 346 

Nottingham Corporation, 306 

Perth Corporation, 430, 828 

Portsmouth Corporation, 305, 793; (Tram- 

ways) 905, 945 

Potteries Electric Traction Co., 532 

St. Anne’s-on-Sea Corporation, 140, 473, 


638 
Sallord Corporation, (Lighting) 445; 
317; 


(Lighting) 896; 


anl 


305; 


(Tramways) 906 

Sheffield Corporation, 
(Tramways) 26 

Shipley Corporation, 306 

Shoreditch Borough Council, 824 

South London Electric Supply Corpora- 
tion, 664 

South Shields Corporation, 223 

South Staffordshire Tramways (Lossec) 
Co., 162 

Southampton Corporation, 307 

Southport Corporation, (4'ramwa ys) 317 


(Lighting) 
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Electricity Works Aocounts- con- 

tinued. 

Southwark Borough Council, 223 

Stafford Corporation, 223 

Stepney Borough Council, 599, 613 

Stockton Corporatiou, 141 

Sunderland Corporation, (Tramways) 307 
(Lighting) 347 

Swansea Curporation, 512 

Torquay Corporation, 185 

Wakefield Corporation, 718 

Walthamstow Urban District Council, 408 
(ace a's0 p. 394) 

West Bromwich Corporation, 365 

West Hain Corporation, 638 

Wimbledon Urban District Council, 557 

Wolverhampton Corporation, 999 

Yarmouth Corporation, 165 

York Corporution, 638 


ELECIRO-CiEMISTRY AND 
ELECTRO-METALLURGY-— 


Aluminium, Electro-Mctallurgical Pro- 
cesses for Extracting (Gin), 777 

American Electro-Chemical Society, 820 
(see also In lex of Societies! Meetings) 

Chlorine Smelting, with Electrolysis 
[| Swinbnrnce]. 195. 553 (see also p. 479) 

Electrolysis, The Present Position of the 
''neory of (Wliethum). 1001 

Electro’ytic Apparatus [Perkin], 661 

Faraday Society, 235, 440, 967 (ee also 
Index of Societies’ Meetings) 

Furnace, Electric, Application of the, in 
Metallurgy Keller,, 243 (see also p. 240) 

Furnaces, E'cetro-Metallurgical, 200 

Inorganic Substances, The Value of Elec- 
trolysis in the Production of {Forster 
and Brandeis). 614 

International Chemistry Congress, 
315 

Lindmann's Process of Stel Hardening, ? 

Lyons, The Electro-Chemical Industry of, 
nb 

Metals. Electrolysis of 
Larke], 4 

Society of Electzo-Chemists (see Faraday 
Society) 

Steel Hardening, Lindmann's Process of, ? 

steel Manufacture, An Electrochemical 
Process for, 262 

Steel Manufacture iu the Electric Furnace 
(Goldsehmidt], 777 

Vanadium and its Compounds, The Elec- 
trolytic Manufacture of [Gin], 531 


211, 


(Milton and 


Electvo-Harmonic Society, 185, 37, 917, 
1022 

Electrolysis, S irveys for, and their Results 
{ Maury), 786 (see also p. 530) 

Elec'romagnets, Powerful (Gaarini], 769 
(vee also Correspondenee) 

Electrons [Lodge], 123, 238, 236 

Elgin. 905 

Elland, 232, 315, 471 

ELI. ior r Bros.: Power: factor Indicator, 
462 (Correspondence) 

EMMETT, W. L.: Recent Steam Turbine 
Developments, 1051 

Enzine, Bo:iler and Employers’ Liability 
Insurance Co., 871 

Engineering Conference, The 1903 (see In- 
stitution of Civil Engineers) 

Engineering and Shipbuildiug Works, 
Applications of Electricity in | William- 
sor}, 333, 405; (Discussion) 453 (see also 
pp. 296, 331, .) 

Engineering, Some Unsolved Problems in 
[Maw], 351 

Engineering Standards Committee, 300, 
355, 38, 439, 7 250, 741 

Engiucering Training, Apprenticeship in 
{Cormack}, 413; (Discussion 414 

Engineering Training [Osborne], 838 

Engines, luternul Combustion, for Driving 
1 ADIRE Humphrey], 374; (Discussion) 
376 

England's Neglect of Science, 854 

English Manufacturers and Colonial 
Customers, 345, 40) 

Epsom, 356, 1018, 1060 

Erdington, 429 

Erie Canal, 533 

Esh, 857 

Essenden (Victoria), 755 

EsTERLINR and REID: Device for Mea- 
suring Friction Losses in Bearings, 973 

Ethiopia, 05 
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Portsmouth, (Lighting) 306, 387, 756, 793, 
945; (Tramways) 222, 900, 95 (e: also 
TELEPHONY) 

Portsmonth-Horndcan Tramways.(Descrip. 
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Points in the Design and Working of 
Ballistic Galvanometers, 1013 

Power Company, The Sphere of Utility 
of A [Pearson], 576; (Discussion) 577 

Power-Factor Indicator, A Direct Reading, 
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915 (Walton) 3-5, (arme) 385 

Provisional Orders, Tramway, (Board of 
Trade Report) 757 : 

* ]l'sychi'oid" Insulating Material, 947 

Pudsey, 598 

Pulley, Patent “ Ring,” 1021 

Pump, The Quimby Screw, 1057 
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pp. 694, 858, 934, 1040) 
Aurora, Elgin and Chicago Railway, 13 
Baltimore and Ohio Railway, 689 


zupplement to The Electrician, ' 
October 23. 1903. 


Railways, Electric - continued 
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— 951 
10€7, 


Cuba Submarine Telegraph—Rpt, 55, 
Mtg. 100, Stat. 392, Div. 1027 

Deutsch-Atlantische Telegraphengesellschaft 

— RP 


Deutsche Gas Gluhlicht Gesellschaft Rpt. 


950 

Deutsche Seetelgraphen Jor adis 

Dick, Kerr—Rpt. 950, Mtg. 

Direet Spanish Telegraph. Stat 302, Div. 951 

Direct United States Cable— Div. 563, 1027, 
Rpt. 604, Mtg. 643 

Direct West India Cable— Div. 912, Rpt. 950 

Dover Electricity—Rpt. 189, Mtg. 930 

Dow Radiant Heat—Mtz. 519 

Dublin United Tramways—Hpt. 604, Mtg. 645 

Dublin and Lucan Electric Railway-—Rpt. 723 

Dudley, Stourbridge and District Electric 
Traction—Rpt. 102 

Dunderlan1 Iron Ore—Mtg. 989 

Eastern Extension Australasia and China 
Telegraph— Div. 55, 393, 568, 951, Rpt. 100, 
Mtg. 143 
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NM. Google 


Rapid Magnetinz Machine, 101 
Reliance Electric, 604 
Robinson, Lionel, 604 

Silby, 188 

South Western Electrical, 721 
Steam Generators, 101 

Sutton, H., 796 

Tasker, Sous, 796 

Timmins & Sons, 796 

Tokio Construction, 832 
TAB and Gilfach Goch Electric. Liebt. : 


in 
Uddington District Electric Lighting, BAS! 
Ulster Electric Power Nene. me TT 
rias Insulator, 518 T i 
Van Raden, 796 . + 2 s 
Nazson Easterbrook, 951. . , 
Warwick Machinery, 004 
Wave Power, 878 | "fessa 
Weedon Automatic. Appliances, 605 * yest 
Wells, «Rayner, 988 vive ada 
Whitehead Electric Supply, 951. 
Wireless Telegraph Company. of Berlín, 9n 
World's New Accumulator, 146 
York Electri 101 
— Electric Tramways Construction 
1 ; 


TEE AET) TON! 


(Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c. 


7, Mtg. $32 a as (Kent) Electric Light and Power— 


Eas‘ern and South African Telegraph, 
1066 

Eastern Telegraph—563, 1066, Rpt. 601, Mtg. 
641, Div. 951; 


Edinburgh Street Tramways— 47 

Edmundson's Electricity Corporation Rpt. 
604, Mtg. 615 

Electric nstruction— — 476, Mig. 516, 
teme y z also p. 479) 

Electric and General . 435, 
Rpt. 476, Mtg. 517; 519, Stat. 721 

Electric Railway and Tramway Carriage 
Works —Rpt. 873, Mtg. 989 

Electric Welding—7 22 

Electrical Power Storage Div. 435, Rpt. 476, 
Mtg. 517, Stat. 721 

3 Supply Company for Spain—Rpt. 


Electrolytic Alkali—Rpt. 1027, 1067 

Elektric tiits-Aktiengesellschaft vorm. W. 
Lahmeyer—Rpt. 833 

Elektrieitäts Aktiengesellschaft 
Schuckert—Rpt. 718 

Elmore's German and  Austro-Hungarian 
Metal—Rpt. 146 

Elmore's Trust —Mtg. 912 ; 989 

Europe and Azores Telegraph — Stat. 271 

Evered—Div, 951 

Evershed and Vignoles — Stat. 392 

Ferranti —351, 723, Stat. 721 

du Electric ity Supply—Stat. 392, 

v. 951 

Fort William Electric Lighting—Rpt. 873 

Freshwater and Totland (I. W.) Electricily 
Supply - Stat. 271 

Furness Railway—Mtg. 7 

General Electric Power (Johan nesbars)—10 

General Electric Tramways —Stat. 892 

General Electric (U.S. A.) — Rpt. 189 

General Electric (1900) — Rpt. 601. Mtg. 645 

Gesellschaft fur Drahtlose Telegraphie Sys- 
tem Prof, Braun und Siemens & Halske—761 


vorm. 
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Companies’ (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c.—continued. 


Glasgow and Sonth-Western Railway —Mtg. 
912 

Globe Telegraph and Trust—Div. 147, 503; 
189; Mtg. 228, Stat. 502 

Glover (W. f.) — 102, 147 

Great North of Scotland Railway —Mtg. 873 

Great Northern and City Rail way—HRpt. 646 

Great Northern, Piccadilly and Brompton 
Railway —Mtg. 653 

Great Northern Railway—Mtg. 722 

Great Northern Telegraph —Hpt. 56, Mtg. 
145 ; 147 

Great Western Railway—Bpt. 722 

Green wood and Batley — Rpt. 177, Mtg. 618 

Gwynne—51d 

Halifax and Bermudas Cable--Div. 912, Rpt. 
950 

Hamilton, Motherwell and Wishaw Tram- 
ways— Mtg. 101 

Harrington Electric Light - Stat. 646,721 

Harrow Electric Light and Power—055 

Harrow and Uxbridge Railway—Rpt. 761 

Hartlepool Electric Tramways —Stat. 892 

Harwich Electric Lighting and Tramways— 
Stat. 721 

Havana Electricity—563 

Henley's Telegraph Works - Stat. £5, Div. 761 

Hong Kong Electric Div. 912 

Hove Electric Lighting Dix. 833 

Imperial Tramways—Mtg. 761 

Iucandescen* Electric Lamp Combine —913 

India Rubber, Gutta Percha and Telegraph 
Works—311, Mtg. 391, Stat. 951 

Indo-European Telegraph —Mtg. 99, Stat 392, 
Div. 1067 

Isle of Wight Electric Light and Power —563 

Isle of Wight Railway —Mty 723 

Kalgoorlie Electric Power and Lightiog— 
Rpt. 1007 

Kensington and Knightsbridge Electric 
Lighting —Stat. 230 

Kent Electric Power—R pt. 723 

Kidderminster and District Electric Lighting 
and Traction —Stat. 640 

Lanarkshire Tramways - Mtg. 833 

Lancashire an l Yorkshire Railway— Mtg. 684 

Lancashire Electric Power— Mtg. 723 

Leeds Copper Works —Mtg. 230 

Liens, &c., Registered and Discharged = 
(Aberyotw th and Chiswick Electricity) 55, 
393, (akroyd and Bext) 519, (Anglo Vo- tu - 
guese Telephone) ss, (Auckland Electric 
Tramways) 722, (Barnsley and District 
Electric fraction) 102 (Bastian Meter, 722, 
(Bath Electric Tramways) 005, 573, (Bright's 
Light and Power) 271, 722, (Bristol Tram - 
was and Carriage) 146, (British Columbia 
Electric Railway) 146, (British Electric 
Car) 519, (British Prometheus) TOT, 
(Buenos Ayres Electric Tramoorzys) (1901) 
646, 1026, (Codd Are Lamp) 5i", (Cork 
Electric Tramways ant Liyhting) 519, 
(County of London and Brush Provincial 
Electric Lighting) 211, (Crystal Palace Dis- 
trict Bleclric Supp/u) 637, (Derbysh:re and 
Nottinghamshire Electric Power) 393, (Flee. 
tric Danite) 231,515, ( Klectric Lighting and 
Traction Co. of Australia) 102, (Blectric 
Redu :tion) 519, ( Electric Timber Seasoning 


and Preservation) 231, 797, (Bler'rie Trac. 
tion Co of Hongkong) 647, (Electrical Sup. 
plies, Rubber and Ebonite) 761, (Ferranti) 
122, (Flee:wood and District Electric Light 
and Power), 951, (Frinton-on Sea Electric 
Light and Power) 519, (Geneva Tram- 
ways) 988. (Glover) 647, (Grants Drill 
and Trolley) 605, (Gravesend and North- 
fleet Electrie Tramways) 146, (Guild- 
ford Electricity Supply) 231, 893, 605, 
n3leton. Electric Lighting and Power) 
005, (Isle of Wight Blectrie Light and Power) 
918, (Kent Electric Power) 393, (Langdon- 
Davies Motor) 873, (London and Provincial 
Electric Construction) 271, $93, (WeGuire 
M rg.) 951, (Melton Mowbray Electric Light) 
(U5, (Midland Electric Corporation for 
Power Distribution) 707, (Minehead Electric 
Supply) 116, (Mono-Rail Portable Railway) 
303, (New Century Are Light) 271, 913, 
(Newmarket Electric Light) 1026, (North- 
amp:on — Electri; Light and Power) 
761, (Peterboro' Electric Traction) 605, 
(Phoniz Dynamo) 797, (Prirate Wire and 
Telephone Installation) 231, 227, (Renewable 
Electric Lamp) 55,393, (Rey rol(e) 102, (Ros- 
ling and Fynn) 102, 393, (Royce) 55, 3:3, 
519, 605, 832, (Shevard Cowper. Coles) 005, 
832 873, 951, 988, (Sun Fan) 605, (Suter) 8532, 
(Te'ephone Co. of Euvypt) 231, 271, 393, 
(United Electric Light and Power) 55, 832, 
(Woking Electric Supply) 146, 231, 271, 605, 
722, 532, (Wycombe Borough Electric Light 
and Power) 303 

Lisbon Electric Trainways=—Rpt. 230, Mtg. 
311, Stat. 721 

Liverpool Distriet Lighting—Div. 685 

Liverpool Overhead. Railway— Div. 617, Rpt. 
684, Mtg. 723 

London Brighton and South Coast Railway— 
Mtg. 646 

London Electric Supply Stat. 230 

London General Omnibus—Mtz. 700 

London United Trai ways— iv. 723 

London ani Provincial Electric Construc- 
tion - Rpt. 392; 519 

Lymington Electric Light and Power - Rpt. 
5n, Ntat. 271 

Manchester and Liverpool Electric Express 
Railway 605, 017 

Marconi Wireless Telegraph (U.8.A.)—351 

Marconi's Wireless Telegraph—Stat. 271 

Market Drayton Electric Light—Mty. 230 

Mather and Platt—lHtpt. 760, Mtg. 833 

Maxim Electrical and Engineering Mtg. 912 

Melton Mowbray Electric Light—Stat. 040 

Mersey Railway—950, Mtz. 989 

Metropolitan District Railway—56, Mtg. 681 

Metropolitan Electric Supply—225, 351; Stat. 
230 ; Div. 647 

Metropolitan Electric Tramways— 435 (sce d 
North Metropolitan Tramways) 

Metropolitan Railway—Rpt. 617, Mtg. 684 

Mexican Light and Power- 760 

Mexico Electric Tramways— Rpt. 230, Mtg 
311, Stat. 721 

Midland Electric Corporation for Power Dis- 
tribution-—147, 159, 477 

Montreal Light, Heat and Power —Mtg. 434 


Motor Manufacturing — Rpt. 722, Mtg. S73 

Mortgages and Charges (see Liens Registered 
and Discharged) 

Municipal Loans - 271, S11, 351, 833 

Nalder Bros. aud Thompson —Stat. 913 

National Electric Supply —Mtg. 229 

National Electric Wiring—Stat. 646 

National Telephone—Stat. 55, Div. 519, Rpt. 
502, Mtg. 003 

New African—Mtg. 680 

New Century Arc Light—Stat. 761 

New General Traction —Rpt. 434, Mtg. 518, 
Stat. 721 

New Zealand Electrical—Rpt. 101, Mtg. 147 

Newcastle and District Electric Liplting— 
Div. 605 

North-Eastern Railway —Mty. 722 

North London Railway —Mty. 761 

North Metropolitan Tramways—Rpt. 684, 
Mtg. 722 (see also Metropolitan Electric 
Tramways) 

North Wales Power and Traction — 685 

Notting Hill Electric Lighitinz - Stat. 231 

Oldham, Ashton and Guide Bridge Junction 
Railway— Mtg. 525 

M Ashton and Hyde Electric Tramway 
—Div. 685 

Oriental Telephone and Electrice—Rpt. 56, 
Mtg. 101 ; 301, 519 

Oswestry Electric Light and Power— Rpt. 102 

Parker (T.)—Div. 477, Rpt. 5194, Mtg. 502, 
Stat. 761 

Pearson Fire Alarm —351, $73 

Penarth Electric Lighting—Stat. 392 

Perth and District Tramways—231 

Perth Electric Tramways (W.A.)--Mtg. 56 

Peterborough Electric Traction Stat. 646 

Primitiva Gas and Electric Lighting —101, 685, 
723 

Provincial Tramways- Div. 351 

Queenstown (Cape Colony) General Electric 
— 1185 

Querette (Parent) 912 

kand Central. Electric Works—Hpt. £92, 
Mtg. 433 

Reuter— Rpt. 271, Mtg. 351, Div. 1027 

Kichardlsens, Westyarth - Rpt. 1037 

Ruston, Proctor -M tz. 311 

St James’ and Pall Mall Electric Light —102, 
503, 605, 1067, Div. 619 

San Paulo (Brazil) Tramway, 
Power — Rpt. 230 

South African Lighting Association— Div. 989 

South American Cable—Stat. 913 

South Lancashire Electric Power—Rpt. 477 

South Lancashire Electric Traction and Power 
—]1027 

Bouth London Electric Supply—189, Stat. 
231; 647 

South Staffordshire Tramways (Lessee)— 477 

South Wales Electrical Power--102, 231 

Stock Exchange Notices—(Attomatie Telz- 
phone) 56, (Barcelona Tramicays) is, 293, 
(Bournemouth and Poole Electricity Sap- 
ply) 951, #59, (British Aluminium) 510, 
(British Columbia Electric Railway) 271, 
351, (British Flectrie Traction) 231, 303, ^63, 
833, (British Electric Transformer) 311, 685, 
(British. Westinghouse Electric and Munu- 
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facturing) 047, 797, (Bruce Peebles) 833, 
(Buenos Ayres Electric Tramways) 323,(Cat- 
evtta Electric Suppluy?71,393, CharingCrcas 
and Strand Electricity Supply) 303, 503, 
10, (Commercial Cable) 102, 147,(County of 
London and Brush Provincial) 177, 563, 77, 
Eastern Extension Australasia and China 
Telegraph) 197, vol, ( Eastern Telegraph) 797, 
951, (Edmundson's Blectrictty 102, 147, 351, 
685, 797, (General International Wireless 
Telegraph and Telephone) 303, 435, 
(London United Tramiciys) 1027, (Mar- 
coni’s Wireless Telegraph) 7. 833, (Mather 
ant Plats) 147, (Metropolitan Electric Sup- 
ply) 647, 873, (Metropolitan Electric Tram- 
wanes) 833, 951, (Midland. Electric Corpora- 
tion fer Power Distribution) 722. (Oriental 
Telephone and Electric) 951. 10656, ( Pearson 
Fire Alarm) 722, 761, (Prinstira Gas and 
Electric Lizhting) 56, 231, 311, 477, (erer 
Plate Electricity) 893, (Underground. Eirc- 
tric Railway Co. of London) 647, 1027, 
(Urban Electric Supply) 102, 311 

Submarine Cables Trust -102, 145, 1027 

Sunbeam Lawp Stat. 951 

Suter, Frank— Stat. 39? 

Swan, Hunter and Wigham, Richardson—33 

Swansea [Improvements and Tramways—Rpt. 
1027 

Sykes’ (W. R.) Interlocking Signal —Mtg. 1067 

Tatt Vale Railway—Mtg. 723 

Telegraph. Construction and Maintenance— 
51, Mtg. 562 

Trafford Park Estates — Rpt. 1067 

Tyneside Tramways and Tramroads—Mtg. $33 

Ulster Electrical Power Distribution, 1006 

Underground Electric Railways Company of 
London —147, 157 

United River Plate Telephone—Rpt. 435, 
Mtg. 476, Stat. 721 

Urban Electric Supply —Rpt. 477, Mtg. 518 

Uxbridge an! District Electric Supply—M tg. 
MU 

Vickers, Sons aud Maxim 797 

Victorian Deep Leads —Mtyg. 76 

Waterloo & City Railway—Div.605, Mtg. 651 

Waygood and Otis—Mtz. 302 

West African Telegraph—Kpt. 392, Mtg. 391, 
Stat. $46 

West Coast of America Telegraph—Rpt. 102, 
Mtz. 145, Stat. 302 

West India aud Panama Telegraph Div. 147, 
Rpt. ise, Mtg. 227, Stat. >62 

West Manchester Light Railways—Mtg. 463 

Western Telegraph—Kpt. 18, Mtg. 226, Div. 
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Western Union Telegraph —Rpt. 101,646, 1067, 
Div. 351, $73 . 

Westminster Electricity Bupply— Div. 605, 
Rpt. 045 

White, Jacoby—Stat. 951 

White (J. G.) —Mtg. 477, Stat. 797 

Willans and Robinson—989, Stat. 231; Rpt. 
1027 ; Mtg. 1066 

Wireless Telegraph Company of Berlin—311 

Wirral Railway— Mtg. 797 

Yorkshire Eleetric Power 2Mtg. 974 

Yorkshire Electric Tramways Construction — 
luz 
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NOTES. 


Tue following is the Council of the Institution of Electrical 
T-— nominated for office during the session 1903-4 :— 


| President. 
Mr. ROBERT KAYE Gray. 
Vice-Presidents. 
John ng- *Dr. J. A. Fleming, F.R.S. 
Prof. Sir O. Lodge, D.Sc., F. R. S. J. E. Kingsbury. 
Members of Council, 
Sir J. Wolfe Barry, K. C. B., F. R. S. FH. E. Harrison, B.Sc. 
. O. ^ Lieut.-Col. H. C. L. Holden, R.A. 
S. Dob- on. G. Marconi. i 
B. Drake. *W. M. Mordey. 
*S. Z. de Ferranti. The Hon. C. A. Parsons, F.R.S. 
om -y W. H. Patchell. 
. E. Gripper. J. H. Rider. 
l A. A. Campbell Swinton. 


Associate Members of Council. 
W. Duddell. Sydney Morse. A. J. Walter. 


The names marked with an asterisk are those of gentlemen nominated 
fill the vacancies in the Council in. accordance with Article 45 of the 
Articles of Association. All the honorary officers being eligible, are nomi- 
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President, and also in view of the approaching International 
Telegraph Conference, telegraph engineering and cable manu- 
facturers are more fully represented than in recent years, and 
wireless telegraphy will doubtless be efficiently championed by 
Prof. FLEMING, Mr. MARCONI and Sir OLIVER LODGE, who are 
all personally interested in its developments. We welcome Mr. 
MORDEY'S name once more on the Council list, and we are glad 
that Mr. FERRANTI, although it is his turn to retire from the 
office of vice-president, will still assist in the deliberations of 
the Council as a member. The other new members are Mr. 
CALLENDER, the head of the large cable manufacturing com- 
pany 
engineer-in-chief of the National Telephone Co-; and Mr. 
GRIPPER, 
of a number of subsidiary companies, who is experienced alike 


bearing his name; Mr. GILL, the new and energetic 


managing director of Edmundsons’ and a director 


in electrical engineering and electrical engineering finance. 
Lastly, the new Associate Member of Council is Mr. A. J. 
WALTER, who is one of our ablest counsel in electrical patent 
cases. "The members who retire by rotation have been among 
the most energetic during their term of office. They are 
Major CARDEW, Messrs. H. H. CUNNINGHAME, C. B., HuGo 
Hirst, MARK ROBINSON, C. P. SPARKS and W. R. COOPER. 


— — 


THE large number of new railways and tramways presen- 
ting electrical engineering features of exceptional interest has 
induced us to devote practically the whole of this issue to 
The “ electrification " of the London 
County Council tramways and the Metropolitan- District 
Railway are dealt with in detailed articles, and also some 


electric traction matters. 


of the many interesting features of recent Continental and 
American practice, and descriptions wil! also be found of 
several new patterns of the many constituent parts of electric 
railways and tramways. In our leading article we give a general 
review of the position of electric traction in this country from an 
engineering point of view. The fact of a new volume of 7% 
Electrician being opened with what is virtually an “ electric 
traction” number, must not lead our readers generally to 
suppose that other interests will be neglected in the future. 
Electric lighting and power supply, telegraphy, telephony, 


electro-chemistry and “pure” electrical science will be dealt 


| with as fully as heretofore, electric traction being only one 


of the many subjects with which each issue of The Electrician 
will be occupied. 
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THE description we publish to-day of the Valtellina Railway 
will no doubt attract considerable attention. It would be 
unwise, however, to conclude from this single example that 
the system it illustrates is a solution of the problem of electric 
traction on British railways. In the first place the line, while 
an important secondary one, can hardly be called a main line. 
It connects merely a series of small towns along the lake of 
Como, with dead ends at the head of the Valtellina, and at 
Chiavenna, the terminal station for the Engadine route. The 
through passenger traffic on these branches is fairly dense 
during the summer, but with the exception of a few expresses 
to deal with this, the service partakes mostly of the nature of 
an inter-urban tram with fixed stopping places 2 to 4 miles 
apart. The limiting speed is also only 40 milesan hour. The 
cost per mile of the electrical equipment inclusive of power 
house, transformers and lines is low, but it would hardly do 
to assume a similar set of,figures for British practice. The 
working costs when published will be studied with the greatest 
interest, and it is to be hoped that the Società per la Trazione 
sulle Ferrovie, which has very enterprisingly stepped in 
between tlie Italian Government and the Rete Adriatica, will 
be enabled to satisfy the conditions laid down by the former 
as to taking over the undertaking. Within its modest limits 
the line deals with very varied kinds of traffic, and the results 
obtained from its working will prove most valuable, and will 
no doubt rapidly induce experiments on a larger scale. 


——9——- 


A SWEDISH inventor, G. LINDMAN, has devised a process by 
which he hopes to heat a bath of steel without the use 
of electrodes or of the costly conductors which are necessary 
for conveying a current at low pressure. We are almost 
tempted to reprint the original Paper from a contemporary as 
an example of the plasticity of the English language. With the 
gallantry of his nation, the author has attacked our difficult 
tongue, and by the courteous discernment of his editor we 
are permitted to witness his efforts. But, sceing that space is 
precious, we prefer to give our own version. Briefly, the 
objective of the process is to induce a current in a 
massive conductor, part of which is constituted by the 
bath of metal to be heated. A high voltage can be 
used for the inducing current, and, the resulting low- 
pressure current being utilised in the bath itself, is not wasted 
by a lengthy and expensive transmission. The attempt is 
interesting and may be fruitful, but in our judgment it is 
slightly ahead of the facts. We have long advocated that a 
serious attempt should be made to fuse steel of high grade 
electrically, taking advantage of the absence of the products 
of combustion inevitable in all furnace processes. By the old 
Siemens method this can be readily accomplished. The dith- 
culty of finding suitable electrodes has been much overrated, 
and until the simple and obvious procedure of heating steel in 
an ordinary electric furnace has been thoroughly tried, the 
merit of more recondite devices is debateable. 
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WE desire to express our thanks to the numerous corre- 
spondents who have sent us letters of sympathy and condolence 
on the death of Mr. E. TREMLETT CARTER. 


Institution of Electrical Engineers.— Extra meetings of the 
Institution of Electrical Engineers have been arranged for 
Thursday next, April 30th, and the following Thursday, 
May 7th. 


Cable Communication among the Channel Islands.— The 
laying of a submarine cable between the islands of Sark and 
Guernsey has just been completed; this plaees Sark in 
telegraphic communication with the other Channel Islands. 

Mersey Railway. — Electrically-driven experimental trains 
are now being run on the Mersey Railway during both the 
day and night, and Sunday, 26th inst., has been arranged as 
the day on which a regular public service will be commenced. 

Birmingham Local Section of the Institution of Electrical 
Engineers —The meeting announced in our last issue for the 
22nd inst. was, unfortunately, incorrect. As will be seen 
from our Societies’ Meetings column this week, a meeting of 
this local section will be held on Wednesday next. 

Volunteer Telegraph Sections,—The War Office has made 
provision in the Army Estimates, 1903-4, for the formation of 
three Volunteer telegraph sections for Army Corps service. 
It is proposed that one from the Post Office Rifles shall be 
provided for the Fourth (London) Army Corps. 

Personal.—The Council of University College, Liverpool, 
have elected Mr. E. W. Marchant, D. Sc., to the professorship 
of electrotechnics, for the foundation of which £10,000 has 
been given by Mr. David Jardine. The degree of Doctor 
of Science has been conferred honoris cousd upon Sir 
William Abney, K.C.B., by the Senate of the University of 
Dublin. 

The Electrodynamic Condenser.—The Jndustrie Electrique of 
April 10th publishes a translation of our recent article by 
Mr. James Swinburne on an electrodynamic condenser, but 
states, however, that M. Maurice Leblanc devised an appa- 
ratus identical in principle some years ago, and that it was 
described under the name of “ electrical recuperator ” in the 
Bulletin of the Société Internationale des Electriciens of 
February, 1899. 

Systems of Rental and Free Wiring.—A conference between 
supply companies, municipalities and electrical contractors 
will take place on Wednesday next, April. 29th, at 6 p.m., at 
Anderton’s Hotel, Fleet-street, E. C. The subject for discus- 
sion is: “Systems of Rental and Free Wiring," and repre- 
sentatives from the following supply undertakings have already 
promised to attend :— Westminster Electric Supply Corpora- 
tion, Crystal Palace District Electric Lighting Co., Charing 
Cross and Strand Electricity Supply Corporation, Woking 
Electric Supply Co., Metropolitan Electric Supply Co., Shore- 
ditch Borough Couneil, Borough of Fulham, borough of 
Stepney and the Borough of Ealing. 


Acid Fumes in Accumulator Cars. The Engineering News of 
New York states that the storage battery street cars operated 
on the 34th-street cross-town line in New York city have given 
rise to renewed complaints. Nearly a year ago there was 
serious complaint on the part of the public against the acid 
fumes noticeable in these cars, and the Department of Health 
finally compelled the company to instal ventilating devices. 
It now seems that these devices are practically inoperative, 
and the matter is again before the Department of Health. It 
is probable, says our contemporary, that the line will be ulti- 
mately converted into a conduit line like the other electric 
street railway lines in the Manhattan borough of the city of 
New York. 

Cable Interruptions and Repairs. 


Date of Interruption. 


Date of Repair. 


Dominica — Martinique ......... May 9, 1902 — 
St. Lucia—Martinique ........ May 9, 1902 — 
Guadeloupe Martinique .. May 9, 1902 — 
Puerto Plata- Martiuique ...... July 10, 1902 — 
Anjer—Kalianda ................. Aug. 2. 1902 — 
Guantananmo—MoleSt.Nicholas Aug. 5. 1902 — 
Cayenne—Pinherros ............ Aug. 13, 1902 — 
St. Lucia—St. Vincent ......... Sept. 19, 1902 — 
Reissi- Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne ......... Feb. 27, 1903 — u — 
Jamaica — Colon Mar. 13. 1905 — 
Accra— La goes April 7, 1905 April 17, 1905 
New York—Hayti ............... April 13, 1903 — 


St. Jacques —Haithong ........ April 17, 1903 n — 
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Long Distance High-Tension Transmission in America.— 
8 rr generating plant has just been 
at Buchanan, U. S. A., and consists of 10 68in. Leffel 
water wheels of 300 H.P. each. According to the Railway and 
ineering Review of Chicago, current is generated at 2,300 
ts and — up to 25,000 for transmission to South Bend, 
ig 14 miles distant, where it is stepped down again to 
2,300. The line runs on a private right-of-way and is about 
35ft. in height for the major part of the distance, but in 
woximity to the towns it is 50ft. to 65ft. high. About 
$750,000 has been required to pay the entire cost of the 
rection of the power station and transmission line. 


The Valtellina Railway. In connection with our article on 
the Valtellina Railway in this issue, it is interesting to note 
that Messrs. Ganz & Co. have received an extension order for 
the Valtellina line for three locomotives, each capable of 

1,700 B. H. P. when running at a speed of 40 miles 
an hour. Each locomotive will be fitted with four motors, 
which will be ed sd cascade at 40 miles an hour for 
passenger service, and single operation at 20 miles an hour for 
oct pham The makers assert that these are not only the 
| eleetrie locomotives ever ordered, but are of higher 
power and capable of exerting a larger draw-bar pull than any 
steam locomotive ever hitherto constructed. 


The Berne International Telegraph Code. At a meeting of 
the Birmingham Chamber of Commerce on Wednesday, the 
following important letter was read in reply to representations 
to the Postmaster-General made by the Chamber in 1901, con- 
demning the compulsory adoption of the international vocabu- 

for code telegrams :— 

General Post Office, London, April 18, 1903.—Sir : I am directed by the 

st General to acquaint you that, in view of the near approach of 
the International Telegraph Conference, he has given careful consideration 
to the memorial enclosed in your letter of October 17, 1901, addre.sed to 
bis predecessor, on the subject of the official vocabulary for code telegrams 
recently published by the International Bureau of Telegraph Adminis- 
trations at and, without entering into a discussion in regard to 
the various i. pump advanced by the Chamber, he agrees in its general 
conclusion, he has given instructions to the British delegates at 
the conference to oppose the compulsory adoption of the vocabulary in 
question.—I am, &e., J. C. LAMB. 
At the ne of the London Chamber of Commerce, 

presided over by Mr. W. Keswick, M.P., Mr. J. H. Carson, of 
© American Telegraph Company, pointed out that the 
aph Administrations at the outset in pro- 
ation of such a code was the necessity for the 
> words from the eight authorised languages 
ed, and he contended that the vocabulary was well 
ed tor this purpose. Mr. Carson pointed out that 95 per 
cent. of the cable companies’ work was in code, and gave some 
extraordinary examples of code-word construction with which 
the companies have to deal. 


to 
object of this series is to present in the vivid and terse form 


also in dean development of applied science. 
etures of sort, illustrated by plans, ol or views, 


not be conveyed so readily or so completely in any other 
manner. The first lecture, on“ Modern Paris,” will be 


delivered by Mr. H. Belloc to-day at 3:30. 
other lectures are “The Motor Car, its most Economic Use, 


it” by M | J'Gorman, on May. 8th; a lecture on 
2 stem, especially as regards that of London,” 

Mr. F. Charles Raphael, on May 22nd ; and “ Confessions 

a Municipal Councillor,” by Mr. Bernard Shaw, on May 
29th. | lecture will commence at half-past three in the 
afternoon, and will last for about one hour. Tickets may be 
obtained from eture Agency, the Outer Temple, Strand, 


lecturers, or at the door of the hall. 
it at Chicago. — A new electric pump- 
1 illustrated in the Engineering News of 


W.C., from any of 


ing plant 


P 


New York, has recently been installed at the Bridgeport 
Station, Chicago, for the Illinois and Michigan canal. The plánt 
consists of five rotary impeller pumps, each of which is belted 
to a pulley on a shaft running along the wall of the building, 
and at each end of this shaft is a main pulley belted to a 300 n.r. 
motor built by the Gereral Electric Co. The shaft is fitted 
with friction clutches on either side of the middle pump, so 
that two, three, four or five pumps can be driven as required. 
The suction lift is about 2ft. to 4ft., and the total lift from 
river to canal about 6ft. to 8ft. In consequence of the slight 
natural head of water above the pump the discharge is through 
a siphon which maintains a net -— equal to the difference 
between the head and tail water levels. The pumps run at 
about 66} revs. per min., and have a capacity of 100 cubic ft. 
per revolution, or a maximum capacity of 33,250 cubic ft. per 
minute for theentire plant. This is equivalent to a maximum 
load of 500 H. . The plant is operated by electricity generated 
by a water-power plant 34 miles distant. A high-tension 
alternating-current of 30,000 volts is brought to the station, 
and stepped down to 2,300 volt, which is delivered to the 
induction motors. This is said to be the first time such a 
system has been employed for driving impeller pumps, and it 
is suggested that the arrangement is well adapted for irrigation 
pumping. The cost of operation is estimated at $18,000 per 
annum, but the Canal Commissioners receive $10,000 per 
annum for water-power thus supplied, so that the net cost will 
be only about $8,000 per annum. Formerly, when using 
steam pumps, the cost was from $45,000 to $125,000 per year. 


A New Alkaline Storage Battery.—The Western Electrician 
of Chieago publishes a description of a new alkaline storage 
battery exhibited at the recent Chicago Automobile Show by 
the Chieago Storage Battery Co. Each cell weighs slightly 
ess than 6lbs.; and is said to have a capacity of 100 ampere- 
hours at 1*4 volts per cell. This cell, which is the invention 
of a Mr. William Gardiner, contains neither lead nor acid. 
The electrolyte is a composition alkaline solution, and is con- 
tained in a copper cell which forms the negative element. The 
positive element is a tri-metallic composition. The E.M.F. 
is lower than in a lead battery. From a number of tests the 
working pressure was found to be about 1:25 volts. Each cell 
is said to be hermetically sealed, and, therefore, it becomes 
unnecessary to standardise the specific gravity of the solution. 
It is claimed that the efficiency of the battery compares 
favourably with lead cells, and is proportional to the rapidity 
of charge or discharge. For example, with a cell having a 
capacity of 100 ampere-hours (25 amperes for four hours) there 
is said to be no disturbance whatever in the electrolyte, no 
gassing, development of heat, expansion of the elements, or 
damage in any way to the battery if the cell be given a charge 
as high as 45 amperes for nearly five hours. The same con- 
ditions are permissible under similar or greater rate of dis- 
charge. With the operator of an electric vehicle this becomes 
particularly attractive, since he may give practically full 
charge to his batteries in an hour or two, and discharge them 
at such rate as conditions may require. The cost of the cell 
is stated to be slightly above that of the lead cell, but it is 
claimed that the guarantees given as to life and duty of the 
batteries and other conditions are such that the battery comes 
out cheaper in the end. 


Electricity on the Kronprinz Wilhelm.“ — The following 
details relating to the electrical installation of the ** Kronprinz 
Wilhelm” are given by the Western Electrician of Chicago :— 
All the cabins have not only electric light and call bells, 
but are also fitted with telephones. The first-class cabins on 
the promenade deck and the dining room are heated by 104 
electric stoves. Electricity is applied to 40 small and 19 large 
motors, as well as to many eranes and ventilators. Current is 
supplied by four independent dynamos, driven by four com- 
pound steam engines. Three dynamos are situated behind the 
engine room d are protected by watertight bulkheads. The 
fourth dynamo is located in a large niche in the engine room, 
above the water line and on a level with the main deck. An 
interesting feature of the application of electricity on this ship 
is the so-called Schotten telegraph, or bulkhead telegraphy. 
In the moment of danger caused by a collision, this telegraph 


Digitized by Google 


4 THE ELECTRICIAN, APRIL 24, 1903. 


p s 
-—— —— 


enables the captain on the bridge to see whether all the water- 
tight doors are closed. On board the “ Kronprinz Wilhelm” 
there are 40 such doors, 21 of which are electric trap con- 
trivances, which fall into place at a moment's notice. There is 
a watertight apparatus joined to each of these doors, which is 
connected by wire with an indicator on the bridge. This 
indicator shows the captain a complete plan of all the decks, 
and every time a trap-door falls into place he is apprised of the 
fact by the lighting of an electric lamp. In case of dangerthe 
ships crew receive the alarm by means of 36 electric bells, 
which are distributed throughout the vessel. These hells are 
on two circuits. Twelve of the first division are located in the 
boiler, machine, dynamo, and steerage rooms—that is, in every 
place where a watertight trap-door 1s situated, and 24 of the 
second division are located throughout the entire ship and 
serve to summon the whole crew when necessary. The alarm 
apparatus is operated at 100 volts directly from the engine 
room, as are also the fire alarm signals, which are similar to 
those above described. The moment a fire breaks out it is 
exactly located on a chart in the pilot room by means of an 
electric lamp. There are 13 electric fire alarms distributed 
throughout the ship. 


Wireless Telegraph Notes.—The following appeared in The 
Times of April 18th :— 

Owing to the breakdown of a subsidiary device employed in connection 
with ove of the telegraph stations established by the Marc ni Company 
for transatlantic wireless telegraphy, the service of telegrams to The Times 
by Marconigraph from America is temporarily interrupted. Tne company 
state thar the disablement of the apparatus is purely of a mechanical 
nature and that the necessary repairs will shortly be completed. 


A provisional agreement has been arrived at between 
Marconi's Wireless Telegraph Co. and a group of Danish 
financiers in Copenhagen with regard to a scheme for the 
establishment of a wireless system to Iceland. No details 
have yet been settled, and it has not even been decided 
whether wireless communication will be direct between Iceland, 
the Faróe Islands, and Jutland, or between the Islands and 
Scotland. Negotiations have, however, been entered into with 
the Danish Government. The Central News states that the 
Icelandic Althing has voted an annual payment of £2,000 for 
20 years towards the establishment of wireless communication 
between Iceland and the north of Scotland. The agreement 
also provides for the establishment of wireless telegraphy 
between all the towns in the island. The Electrical World 
of New York states that the Allgemeine Electricitiits-Gesell- 
schaft has received orders for 25 sets of Arco-Slaby wireless 
telegraph apparatus from the United States Navy department. 
—— À Reuter telegram from Rome states that Lieut. Solari has 
submitted to Mr. Marconi, on behalf of the Italian Govern- 
ment, a convention for the establishment on the Italian coast 
of a system of 12 Marconi stations, of an average range of 
300km., to be used for commercial and military purposes. 
Some are to be completed this year, others within the first half 
of 1904. Two of the 12 will be those already established at 
Punta di Vela and Montemario, which will, however, be 
strengthened. These will be exclusively reserved for military 
use. Others will be established at Capo di Leuca, near Gaeta, 
at Elba, and at Asinara. By the convention Mr. Marconi will 
cede his apparatus to the Government free of charge, and 
gives permission for them to be reproduced in military estab- 
lishments, stipulating, however, for a guarantee that his 
patents shall not be infringed. The receipts from telegrams 
sent from stations on the Italian coast will be paid in, in their 
entirety, to the Italian Treasury ; receipts from despatches 
sent from ships provided with Marconi apparatus will go to 
the Marconi Company ; and, finally, the State will receive a 
fixed tax of 1 lire (10d.) per message above the ordinary cost 
of telegrams. 


The Decay of Metals. —At last Tuesday's meeting of the In. 
stitution of Civil Engineers, a Paper on “ The Decay of Metals“ 
was read by Messrs. J. T. Milton and W. J. Larke. After 
dealing with the subject generally, the authors gave, in an 
appendix, the results of some experiments made to determine 
the galvanic action between copper, iron, brass, Muntz metal, 
&c., when in contact with sea water; other experiments 
showed that weak applied currents, when long continued, had 
a decided corrosive action upon copper and its alloys when 


immersed in sea water, the amount of corrosion— with the 
same current— being greatest in those containing the highest 
proportion of copper. With a current of 0:001 ampere acting 
on an immersed area of 40 sq. cm. in the case of Muntz meta], 
the wasting produced was confined to the de-zincification 
of the constituent poorest in copper; but the same current, 
acting upon 60 sq. em. of ordinary brass condenser tubes, gave 
rise to a fairly uniform corrosion, both the copper and the zinc 
of the alloy being dissolved. It would appear that decay was 
more frequent in metals which had a duplex or more complex 
structure than in those which were comparatively homgoeneous, 
and was dueto a slower or less energeticaction than that causing 
corrosion ; moreover, it required an action which removed 
part only of the constituents of the metal, whereas corrosion 
removed all the material attacked. Both decay and corrosion 
might result from chemical action alone, or from chemical and 
electrolytic action combined. Pitting, or intense local corro- 
sion, was probably often due to local segregation of impurities 
of the metal, but it might also in some cases be due to local 
irregularities of surface or structure producing local irregu- 
larities in the distribution of galvanic currents. In the case 
of brass exposed to sea water, tin was distinctly preservative, 
while lead and iron were both injurious, rendering the brass 
more readily corrodible. The percentage of the latter elements 
should, therefore, be kept as low as possible in the case 
of all metal intended for purposes where contact with 
sea water was inevitable. The experiments with an applied 
current show that electrolytic action alone, even where exceed- 
ingly minute currents were in question, might result in very 
severe corrosion or decay. Every effort, therefore, should be 
made to prevent such action by careful insulation of all elec- 
tric cables. Where galvanic action was inevitable through 
the proximity of different metals exposed to the same elec- 
trolyte, the currents resulting should be neutralised by the 
application of zinc plates in the cireuit, so arranged that they 
would be negative to both of the other metals. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 24th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting at Burlington House in the Rooms of the Chemical 
Society. Agenda: — 1 Exhibition of Elementary Apparatus by 
Mr. Croft; (2) “An Electrical Thermos'at," by H. Darwin; 
(3) “ Dimensional Analysis of Physical (Quantities and the Corre- 
lation of Unite,“ by A. F. Ravenshear; 4) Note on the 
Dimensions of Physical Quantities,” by R. J. Sowter. 


INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LicaL SECTION. 

8 p.m. Meeting at the Royal College of Science. Payer to be read : 
“The Future Derelopment of Electric Generating Stations," by 
A. W. Whieldon. 

INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Ordinary General Meeting. Mr. J. Hartley Wicksteed will 
deliver his Presidential Address after which a Paper on “ The 
Education of Engineers in America, Germany and Switzerland " 
will be read by Prof. W. E. Dalby. 

JUNIOR INSTITUTION OF ENGINERRS, 

& p.m. Meeting at the Westminster Palace Hotel. Paper to be read : 
“The Effect of Design On Methods of Construction from a Con- 
tractor's Puint of View," by R. W. Newman. 

Rovar INSTITUTION. 

9 p.m. Evening Discourse by the Hon. R J. Strutt, on“ Some Recent 

Investigations on Electrical Conduction." 
MONDAY, April 27th. 


SOCIETY OF ARTS. 
8 p.m. Cantor Lecture I. ‘Mechanical Road Carriages,” by 
W. Worby Braumont. 
TUESDAY, April 28th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Annual Geveral Meeting for members only. 


WEDNESDAY, April 29th, 
LONDON ELECTRICAL CONTRACTORS’ ASSOCIATION, 
6 p.m. Conterence at Anderton's Hotel, Fleet-street, between some 
electric supply companies, municipalities and electrical contractors, 
Subject for discussion: A System of Rental and Free Wiring.” 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 
7.30 p.m, Meeting in the University building». Paper to be read: 
“ Noter on Motor Starting Switches,” by A. H. Bate. 
THURSDAY, April 30th. 
INSTITUTION OF ELECTRICAL ENGINBERS. 
8 p.m. Extra Meeting. Paper to he discussed: D:vided Multiple 
Switchboards: An Efficient Telephone System for the World's 
Capitals," by W. Aitken. 
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THE ELECTRICALLY-EQUIPPED TRAINS FOR THE DISTRICT RAILWAY. 


As has been repeatedly announced, the Metropolitan-District 
Railway has placed an order for the electrical equipment of 
two seven-coach trains with the British Westinghouse and 
British Thomson-Houston Companies respectively. The equip- 
ment of these two trains is being carried out at South Harrow, 
and it is intended to use them on the new line between South 
Harrow and Ealing, which is being built for electrie traction 
on the same lines as will be followed on the Inner Circle and 
other portions of the District Railway. The main object in 
doing this is to compare the Westinghouse and Thomson- 
Houston systems of train control, and it will also afford an 
opportunity for teaching the drivers how the multiple unit 
system, which is practically new in this country, is manipulated. 

The 14 cars—both trucks and bodies—were made by the 
Brush Electrical Engineering Co. at their works at Lough. 
borough. Fig. lis an external view of a trailer car, and Fig. 2 is 
a view of one of the motor cars. Three of the seven cars in 
each train—the front, back and middle ones—are motor cars, the 
remaining four trailers. The front and back motor cars are 
similar in appearance to Fig. 2, and the middle car resembles 
externally a trailer, except for the “contactors” and switches 
on the British Thomson-Houston Co.'s motor cars, which will 


is half-way between the track rails and the other outside both 
rails, and 16in. from the gauge line, are well bonded at every 
joint, but the track rails are not bonded as they do not 
constitute a part of the return circuit. 

The two trains, although resembling one another in external 
appearance and having but few points of difference to a casual 
observer internally, and although both fitted with multiple 
unit control, yet are very different in their electrical equip- 
ment. The Westinghouse train has an electro-pneumatic 
system of control; the B.T.-H. train, an electrical one, which 
is the most recent development of the Sprague system with 
several improvements added by the Thomson-Houston people. 

We will commence with a description of the Westinghouse 
system. Each motor car carries two motors of 150 rated horse- 
power, both mounted on one truck with 36in. wheels and 6ft. 
wheel base. The trailer truck has 30in wheels and 5ft. wheel 
base. "The motors are of the standard Westinghouse railway 
type, with laminated pole-pieces bolted to the horizontally 
split cast-steel field frames or yoke, and balanced armature 
winding. The yoke forms a dust-proof casing for the machines, 
and serves to support the axle bearings. Single reduction 
forged steel gearing is used, enclosed in a dust-proof case. 


— — — —— — — 


Fic. 1.— EXTERIOR VIEW or TRAILER. 


be referred to in due course. With the exception of a small 
cabin for the motorman, the entire length is available for the 
conveyance of passengers. On the front and back motor cars 
a space for the storage of iuggago is provided adjacent to the 
motorman's cabin, as seen in Fig. 2. 

The design of the cars is frankly American, and nothing like 
them is at nt to be seen on British railways, except on the 
“tubes.” y are painted externally a bright yellow, and look 
like very large tramears. They differ from the Central London 
cars, and resemble those of the Great Northern and City in 
having side doors in the centre in addition to the end plat- 
form doors of the ordinary American type The side doors are 
provided with handles, so that they can be opened either from 
within the car or from the station platforms. Experience will 
decide whether they shall be used at every station or be treated 

as a kind of emergency exit, and for emptying the trains 

quickly at the termini. The exits at the ends of the cars are 
protected by gates, which are operated by a conductor standing 
on the car platform, as on the Central London Railway. 

The ears are each 50ft. long, are supported on two bogies 
of the “Hedley ” "n, and have automatic couplings. They 
have seats for 48 passengers in the middle motor car and trailer 
cars. and for 38 in the end motor cars. 

Current for driving the trains is taken from two steel rails 
of Vignoles section mounted on insulated chairs, contact being 
made by two sliding shoes of the usual type on each motor 
car. Sockets are provided for connecting the three sets of 
shoes of each train in parallel. These two rails, one of which 


| 
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The commutators are of hard-drawn copper bar, insulated 
with mica of a hardnesssuch as toensure equal wear of copper and 
insulation. Ample ventilating ducts are provided in the spider, 
which afford good air circulation. The machines stand a very 
high insulation test, and are of thoroughly fire-proof construc- 
tion. The bearings are unusually long, projecting far inside 
the casing, and are fitted with ample lubricating arrangments. 
The usual series-parallel control 1s used, but the drum con- 
trollers (Fig. 3) are actuated by means of the Westinghouse 
electro-pneumatic multiple control system. ‘This is the most 
interesting feature of the trains, and merits a special description. 
The motorman's switch, of which there is one in each driver's 
compartment, and one may be fitted in any part of the train, 
is shown in Fig. 4, and with cover removed in Fig. 5, and its 
position in the cab is seen in Fig. 6, the cab containing in addi- 
tion the controller shown in Fig. 3. By turning this switch (Figs. 
4 and 5) to right or left as may be, the driver absolutely controls 
all the motors in the train. This switch, which is placed con- 
venienly to the driver's right hand, and on the same level and 
to the right of the motorman’s seat (see Fig. 6), is tre brake 
lever of the Westinghouse quick-acting air brake. There are 
also subsidiary handles and levers for the ordinary hand brake, 
sand blast, whistle, automatic coupling, &e. The electric con- 
trol circuit is entirely separate from the main circuit, current 
being supplied from a-14-volt storage battery in each car. 
When the control switch handle is moved over either to 
right or left, to the first notch, the battery circuit is completed 
through a small electromagnet, /6, in the diagram Fig. 7, 


6 


which actuates a small needle valve, and so admits air to the 
compressed air motor which drives the tripping mechanism of 
the main circuit breaker on each car. This motion may be 
regarded as preparatory. When the control switch handle is 
moved over to the next position, the circuits are completed 
through three more electromagnets, f1 if the switch handle is 
moved to the right, or f2 if moved to the left, and in either 
case 75 and f6; fl and f2 (reverse magnets) control the air 
admission valves to two compressed air cylinders at opposite 
ends of a common piston rod, the central part of which carries 
a rack gearing with a pinion on the end of the reverse drum 
shaft of the controller. The admission of compressed air to 
one of these cylinders causes the piston to perform a complete 
stroke in the desired direction, thus turning the reversing 
drum to the position for forward or backward running, as the 
ease may be. It should be mentioned that the action of the 
electromagnetic needle valves is such that opening the admis- 
sion valve to a cylinder closes the exhaust and vice versa. 

This admission of air to the reverse cylinder opens the way 
(or air admission to the set cylinder of the circuit-breaker, the 
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admits air to the main operating cylinder, the piston of which 
moves forward, throwing the controller “on” one notch by 
means of the ratchet and pawl arrangement shown in the 
diagram. There are two ratchet wheels on the main drum 
shaft, and two pawls, the object being to secure the correct 
travel for each controller notch, the travel not being the same 
in all instances. A small automatic stop prevents any motion 
of the controller, by momentum, past the required point. As 
the air motor operates with considerable force and rapidity, 
ensuring a quiek break and clean contacts in the controller, 
this stop is obviously necessary. As soon as the operating 
piston reaches the end of its stroke, an arm attached at right 
angles to it strikes a shoulder, J, on the repeating switch D, 
and opens the circuit through the operating magnet, thus 
closing admission and opening the exhaust to the cylinder. 
The piston is then forced back to its original position by a 
spiral spring, when the arm above referred to again completes 
the circuit through the operating magnet, and the cycle is 
repeated, until the controller reaches a position placing the 
motors in full series, when the fingers X and Y of the inter- 


Fic. 2.7 ONE oF THE MOTOR Cans. 


piston of which is forced out against a strong spiral spring, and 
closes the circuit-breaker. The function of the spring is to 
ensure quick break on opening the circuit-breaker. Magnet 
75 closes the admission valve to the release cylinder B, and 
opens the exhaust to the atmosphere. The release cylinder 
has a long stroke, and a rack cut upon its piston rod gears 
with a pinion on the main drum shaft of the controller. When 
the exhaust of the release cylinder is open, the piston may be 


in any position and the controller drum is free to rotate, but 


when compressed air is admitted the piston is driven down to 
the end of the cylinder, and the controller is at once thrown 
to the “off” position. 


less performs a very important function. 
The extreme end of the piston rod 


referred to actuates a small automatie switch in connection 
with the reverse cylinder magnet valves, so that it is impossible 


for these to operate save when the main drum is in the “ off” 
position. 

Half-way between the second and third notches of the 
motorman's control switch is a so-called lap position. "With 


definite position to which they have been brought. 

When the handle is moved to the third definite position, 
the circuit through the operating magnet is completed through 
the repeating switch D and the interlocking switch H. This 


locking switch H, which are now connected through the central 
switch to the terminals of the repeating switch D, are short- 
cireuited by the contact piece N. When the control switch 
handle is moved over to the fourth and last position, right up 
against the stop, the circuit through the operating magnet is 
again established, and the same cycle is repeated until the 
motors are in full parallel, when further action is similarly 
checked by means of the interlocking switch. 

In the above description, for the sake of simplicity, no 
mention has been made of the limit switch E, which neverthe- 
It consists of a 
magnet connected across the field of the motors, and so 
arranged that when the current through the motor exceeds a 
certain pre-determined limit, the repeating switch is short- 
circuited and the controller cannot be further advanced until 
the current again falls within the correct limits ; automatic 
acceleration is thus obtained, and risk of over-heating the 


, motorseliminated. 
the handle in this position the controllers will remain in any 


The air for operating the compressed air motors is obtained 
from the reservoir for the Westinghouse air brake. There is 
also a direct connection between the brake-cylinder and the 
release-cylinder of the control system, so that the act of apply- 
ing the brakes throws the controller to the “off” position. A 
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non-return valve prevents the passage of compressed air in the 
other direction, so that the release’ cylinder can be used 
independently of the brake. Should the train for any reason 

in two, the brake is automatically applied with full force, 
and current cut off from the motors as described. Any inter- 
ruption of the train line of the control system also cuts off 
current from the motors instantly. 

In addition to the automatic regulation by the limit switch, 
the motor man may check the advance of the controller at any 
ies by turning the switch handle back to the “ lap” position. 

t is of importance to remember, however, that full series and full 
parallel are the only real running positions for the motors, as 
otherwise rheostatic losses would be too great, and the motors 
should not be kept in any other arrangement unless for a very 
short time. 
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Fie. 3.—ELECTRICALLY-CONTROLLED AND PNEUMATICALLY-OPERATED 
SERIES-PARALLEL CONTROLLER IN WESTINGHOUSE MOTOR Cars. 


is occupied by the driver is in use at any one time. Very little 
power is required, and, though the batteries are very small, 
each allows of train operation for a very long time. It is 
recommended, however, that the two sets of cells on each ca 


Fia. 5.— Motor Man’s SWITCH 
(Cover REMOVED). 


i 


Lad 
- 
(c 
= 
4 
* 
2 
— 


On stopping, the control switch handle is brought to posi- 
tion 1, when the controllers are thrown “off,” and then to 
: the central or neutral position, when the circuit-breakers open 
E the main circuit. 
A very important point is the employment of independent 
L low-voltage circuit for the control system. This obviates risk 
of dangerous shocks to employés and any disconcertion due to 
momentary interruptions of the main circuit; it also greatly 
simplifies and adds to the life of switch gear and insulation. 
| sets of accumulators are provided in each motor car, 
one of which is arranged to be charged from the main circuit, 
while the other is in use. Only the battery of the car which 


Fio, 6.—Front or CAR SHOWING MorTon-MaAN's SEAT AND SWITCH IN 
WESTINGHOUSE ENp Moror CAR, 


be used on alternate days. The small electromagnets which 
operate the air valves are iron-clad and of very strong and simple 
construction, leaving no excuse for mishaps. 
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The air motors are also strong and simple, being of a type 
which has been made by the Westinghouse companies in thou- 
sands for such purposes as the operation of railway points, 
signals, &c., as well as for heavy electrical switch gear. 

The controllers and diverters, &c., do not present any 
very remarkable features. The former have a single operating 
and a reverse drum, with powerful magnetic blow-out coils, 
and every arrangement has been made to minimise wear of 
contacts, &c., and to facilitate replacement when necessary. 
There are nine notches, and the mechanism moves from the 
off to the full speed position in about 6 seconds. The whole 
arrangement of controller and operating cylinders is marvel- 
lously compact and very readily accessible. 


SWITCHES FOR CUTTING OUT 
REAR OR HEAD MOTORCARS 
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ence lying in the fact that while the Mersey equipment is 
used for the control of two motor-cars with four motors 
each, the District equipment controls three motor cars with 
two motors each. Thus the single operating drum controllers 
used on the District are considerably smaller and lighter than 
the double operating drum controllers used on the Mersey 
Railway. The views of the various parts of the gear are, how- 
ever, from photographs taken on the trains of the District 
Railway. The actual equipments for the District are identical 
with those employed on the Brooklyn Elevated Railway, where 
the Westinghouse system of multiple control has been in use 
for some 18 months on the largest scale, and, we are informed, 
has given every satisfaction under heavy and trying conditions. 


INTERLOCKING 
SWITCH 


MULTIPLE 
CONTROL 
SWITCH 


CONTACTS 
M 

w 

> 


__ STATIONARY 


CONTACTS 
— 
N 
[^] 
a 
d- 
—— 0 
N 
^ 
U STATIONARY 


-—— 4 =. 
- 


= 
SANDING 
SWITCH Y 


i.s 


N 
INTERLOCKING 
SWITCH 


Sr 


O-O-O LEADS THROUGH CAR 
BATTERY No. 1 O GSS © TRAIN LIGHTING B- RED BATTERY NEGATIVE 
A" e a) 1-2 GREEN & shi 
(EDS REV ^ 
SANDING W IB) = Q—1 RED & GREEN nnn 
MAGNET . BATTERY No. 2 ~ ** — 
Ha tt 2 wJjo t 5 RED & WHITE RELEASE 
"5nd Mh BATTERYCHANGE-OVER 
E LA =. SWITCHES S GREEN SERIES 
ri L 
m — = ROM. P WHITE & BLACK PARALLEL 
= IR 
cA A EARTH B+ WHITE BATTERY POSITIVE 
H 
$ BLACK CIRCUIT BREAKER 


Fic. 7.—EXPLANATORY DIAGRAM OF WESTINGHOUSE ELECTRO-PNEUMATIC SysrRM or TRAIN CONTROL, 


The train line of the control system co.nprises a seven-wire 
cable, of differently-coloured wires, connected between car- 
riages by means of a seven-point plug and socket coupling, 
protected by a light annealed iron housing, and there is, in 
addition, the ordinary air-brake hose. 

The motorman’s switch is provided with a spring return 
action, so that it returns to the central or “off” position, 
ensuring the interruption of the main circnit should the 
motorman lose control of himself for any reason and let go the 
handle. 

It should, perhaps, be mentioned that the diagram repro- 
duced and referred to in the text above actually represents 
the Westinghouse system as applied on the Mersey Railway. 
This, however, is immaterial, as in all essential principles the 
gear used on the Mersey Railway is the same as that on the 
experimental train on the District line, the only real differ- 


A first order for 150 equipments was given to the Westing- 
house Co. as an outcome of exhaustive trials with experimental 
trains, and after these had been in service for about a year, a 
further order for 210 sets to complete the electrification of the 
Brooklyn system was placed with the Westinghouse Co. in 
December last. 

(To be concluded ). 


— ...... 


Engineering Standards Committee. — Col. Sir Herbert 
Jeykll, K. C. M. G., has been appointed to represent the Board 
of Trade on the committee appointed, at the request of that 
department, by the Institution of Civil Engineers in regard to 
the Government grant of £3,000 in aid of the funds of the 
Engineering Standards Committee. 
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| THE LONDON COUNTY 
dame co 
Ahe first line of the London County Council tramways to 
be pos electrically is now practically ready, and, as has 
announced, will be opened by the Prince of Wales 
M" 15th. | 
As is usual in the case of schemes of such considerable 
magnitude, the history of the undertaking is not without 
interest. In March, 1899, Dr. A. B. W. Kennedy was 
engaged by the Highways Committee of the London County 
Council to report ally upon the whole subject of 
m cal traction for tramways, especially as to what would 
be the best system to adopt otie: than steam and cable, and 
where it would be preferable to put down an experimental 
line to initiate such a system. Dr. Kennedy then paid a 
visit to the United States in order to study the general 
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On the strength of this report the London County Council 
wisely decided that electric traction should be adopted on an 
„experimental line” forthwith, and the line from Tooting, which 
is the one to be opened next month, was selected for the 
purpose. In order to demonstrate to the public, Press, and, 
last’ but not least, the London Borough Councils who are 
the road authorities of the districts through which the tram- 
ways pass, what was the nature of the line proposed, a 
representative gathering was next invited to meet at the 
Camberwell tramway depot to inspect a sample of the proposed 
track and to go for a trial run upon it. Two specimens of track 
were shown on this occasion. One was a sample line which 
had been placed on view a few months before by the British 
Westinghouse Company at an exhibition at the Agricultural 
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THE LONDON COUNTY COUNCIL TRAMWAYS. 
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Fic, 1.—Map or THE L. C. C Soura LON DON Tramways. 


condition of electric traction in that country, and after his 
return he ted his report in June of the same year. 


This report was published in full in The Electrician, Vol. XLIII. 
606, and we need only in this place summarise Dr. 
1edy s 
the condui 


conclusions. He recommended the adoption of 
system as being preferable to any other for 
London, and he warmly approved of the decision 
| uneil to lay down an “experimental line" before 
ing | her. e report was of a general character, 
and practically no details of the scheme were entered into. 
Us of cost was somewhat indefinite, the cost of 
t 


nes, ears. S. parer stations being taken at £15,000 per 


: ti * merely for the sake of assuming some 
ul | n 7 


rye ep tl 


no 


was made with the cost of over- 
may be mentioned parenthetically, 
far too low an estimate. 


* 


Hall, and upon which a car was run to demonstrate the ease 
of running and the facility of manipulation. The other was 
a piece of track, differing from the Westinghouse pattern in 
many respects, which had been designed by Dr. Kennedy 
for the London County Council system. A comparison of the 
two tracks gave rise to considerable critieism, especially in the 
technical press (see The Electrician, Vol. XLVL, pp. 607 and 
651), the general opinion being that both from the mechanical 
and electrical point. of view the new design was not suitable 
to the purpose for which it was intended. Possibly as a result 
of this criticism, the actual scheme sent out to contractors. 
when tenders were invited differed in several respects from the 
original design. 

In the meantime, in March, 1901, the London County 
Council appointed an electrical engineer for their tramways 
in the person of Mr. John H. Rider, whose duties were soon 
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extended to the preparation of a complete scheme for the 
electric equipment of the whole of the Council's tramways on 
the south side of the Thames. The map, Fig. 1, shows the 
complete extent of these lines and the various stages of 

rogress, the thick line representing the route from Tooting to 
Weltuinear Bridge, Waterloo Bridge and Blackfriars Bridge, 
which will be opened next month. 

Specifications were sent out and tenders invited for this line 
of route known variously as the “experimental,” the Kennedy 
or the Tooting line—in August, 1901, and a clause was 
included inviting alternative designs to those which had been 


the conduit which has been adopted. The differences are 
apparent from a comparison of these general views and 
drawings. Since this time, the White type of conduit has 
been practicaly adopted as the ential by the London 
County Council, and is being employed on the other routes 
which are under construction. The amount of the acce 

tender for the 8} miles of double track on the Tooting line 
was about £171,000. This did not include the track, slot 
or tee rails, which were provided by the London County 
Council, and cost about £50,000. .The rails were obtained 
from Messrs. Walter Scott & Co. The cables also formed a 


FiG. 2.—General View of Track. 


Fic. 3.—Section through Insulator Pit and Road Box. 
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Fic. 5.—Section through Yoke. 
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Fic. 7. Section at Botto 
of L.C.C. Yoke. 


Fic. 6.—Sketch of Insulator. 


Fics. 2 To 7.— CONDUIT ORIGINALLY PROPOSED FOR L. C. C. ELECTRIC TRAMWAYS. 


prepared by Dr. Kennedy. Several tenders were received, 
including a number of alternative ones, and eventually that 
of Messrs. J. G. White & Co. was accepted. The principal 
points in which Messrs. White & Co.'s conduit differed from 
that designed by Dr. Kennedy were as follows :— The conduit 
was 2ft. deep instead of lft. 94in. ; the yokes were spaced 
3ft. 9in. apart instead of 5ft.; the cross-sections of the slot 
rail and conductor rail were entirely different, as was also the 
type of insulator and the method of snpporting it, and the 
general shape of yoke. The width of the slot remained the 
same—-viz. zin. Figs. 2 to 7 show the Kennedy design of 
conduit exhibited in the Camberwell yard ; Figs. 8 to 12 show 


separate contract, which was let to the British Insulated and 
Helsby Cables Co. 

Under the original scheme, the power house for all the South 
London lines was to have been at Camberwell. As is seen in 
the map, this would have been a most central position, and 
current could have been supplied directly at the line pressure 
to the large number of lines within 3 or 4 miles of the depót. 
There were, however, great difficulties in the way of this. 
Owing to there being no water supply other than the water 
company's mains, the suggestion was to exhaust into the 
atmosphere and run non-condensing. In addition to the draw- 
back of the lower efficiency of the engines on this account, 
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there would have been considerable nuisance to the neigh- | other sub-stations will be erected at New Cross, Camberwell 
bourhood from the atmospheric exhaust, and Camberwell | and Streatham. When the Greenwich works are completed, 
would eventually have been literally “under a cloud ” when | however, the extra high-pressure three-phase current received 
the station was loaded to its full capacity. Another from Greenwich will be converted to 550 volts continuous 
disadvantage of this position would have been in con- | current in the sub-stations. Pending the completion of the 
nection with the coal supply, as only railway communi- | Greennieh works, other temporary plant is being put down 
cation is available at Camberwell. In July, 1901, therefore, | at the Deptford works of the London Electric Supply Cor- 
it was decided to erect the power station at Greenwich, where | poration (Ltd.) on terms similar to those with the South 
there was an excellent site on the river, already belonging to | London Company at Loughborough Junction, in order to 
the London County Council and employed as a car depot. | supply current to the other lines now being converted. 

The river could be used for condensing purposes and for the Having now sketched the general history and scope of the 
coal transport, and the saving in this respect, it is estimated, | scheme, we come to the details of the actual plant and equip- 


will far more than counterbalance the capital charges on 


account of the extra feeders, and the value of the power lost | 
inthem. ‘The buildings for the Greenwich power house were | 
| conduit lines, built many years ago, have been superseded by 


aiaa by Mr. Rider, Mr. W. E. Riley, chief architect of the 
on County Council, acting as architect. 


| ment, and we will commence with the track, to which some 


The line will be the fourth 
The two pioneer 


allusion has already been made. 
conduit line to be opened in this country, 


trolley lines and almost forgotten. One of these, at Black- 


appe jet 
e] A . 


Fig. 8. — GENERAL VIEW or L. C. C. CONDUIT as NOW CONSTRUCTED, 
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As, however, the building and equipment of the Greenwich | pool, has had much written about it ; the other was near Graves- 


station cannot be completed until 1905, it was decided to obtain 
power from a temporary source. This, again, presented con- 
siderable diffieulties, but eventually an agreement was arrived 
at with the South London Electric Supply Co., whose works 
are at Loughborough Junction, by which the London County 
Council would erect its own direct-driven generating plaut 
in temporary premises adjoining the company's works, and 
the company would supply steam for driving it at the rate of 
1:4d. unit genera For this purpose two Ferranti— 


Dick-Kerr 1,500kw. sets, destined for Greenwich, are being | 
erected, and these will supply current directly at 550 volts | 
to the Tooting lines until the Greenwich power house is ready. 
Three sub-stations are being erected at Clapham, Brixton- road 

t and Castle (marked on the map), being | Fig. 10, which shows the yoke in elevation and section, 
ing stations at present. For the additional lines, | is almost self-explanatory. The yoke is a U-shaped casting 


p —= — 


end,and was not only a conduit line but also a series system of 
traction. The third line, opened only a few months ago at 
Bournemouth (The Electrician, Vol. L, p. 462), is in many 
respects similar to the London County Council line. It was laid 
down by the same contractors, and the chief points of difference 
are occasioned by the employment of a side slot instead of a 
centre slot. Figs. 8 to 12, already cited, show the general 
construction of the London County Council track, which has 
been designed and laid in a thorough and workmanlike 
manner under the supervision of Mr. A. N. Connett, Messrs. 
White & Co.’s chief engineer. It differs from the genera 
American design by the feature that the yokes only embrace 
the slot rails and do not support the wheel rails directly. 
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of I section, at the mouth of which are the two surfaces, 
to which the “L-rails forming the slot are bolted. 


scale in Fig. 11. The slot rail is further held in position 
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of these rails is shown dotted in Fig. 10 and on a larger 


Scale of Feet 
2 3 4 


is clearly seen in Fig. 9. Resting on shoulders from yoke to 
yoke on either side are also two iron plates, making an angle 
with the bottom flange of theslot-rail. These are to strengthen 
the cement at this point and prevent it from crumbling. The 
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Fic, 9.—GENERAL ARRANGEMENT Or TRACK. 


by a tie-bar bolted to a lug on the casting. The yokes are 
placed at 3ft. 9in. centres, and the insulators and conductor 
rails are quite independent of them, except in so far as they 
are carried by the slot rail itself. The general arrangement 


Section C.D. 


insulators are placed 15ft. apart, and there is a surface box in the 
roadway overeach. Figs.8 and 12 show the construction of the 
insulator and the method employed for its suspension, A cast- 
iron dip cap is surmounted by a flange, which is bolted to the 


e Google 


e of the sl ot rail, and the insulator itself is set in this 
th Portland cement. Cement is also used to hold the 
e in or, both the outer surtace of the latter and 
1g corrugated so as to give the cement a firm hold. 
which the contact rail is held at the bottom of 
pin is clearly seen in these figures. An eccentric 
"with a hexagonal head rests against a shoulder in the 
1 the clip which holds the contact rail is clamped 
en this washer and a nut below. The hole through the 
wever, i: not. circular but slotted, and thus by turning 


of Inches 
10 12 14 16 1 


PLAN 2 SECTION ON C.D. 
‘Fic. 10.— DETAILS OF THE Yoxe. 
EN. 
rasher with a spanner a sufficient amount of 
ent of the contact rail is possible. 
rail is Tin. high with a Tin. flange, and weighs 
d run. Its groove is ljyin. wide, this width 
l by zin. on curves. At every second yoke 
tween the wheel rails and the yoke, these 
same lug as the slot-rail ties already alluded 
f the concrete conduit between the yokes is 
s, including scale drawings of the profile of 
„ will be found in the figures. 


" ` — —— —— 


— e^ D- 
Si or Rai AND CONDUCTOR RAIL. 


hs of 30ft., and the wheel rails are 
| the new lines, however, 45ft. lengths 
ichor rails under each joint. Dick-Kerr 
fo the w ee] rails on the Tooting lines 
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ial fishpl: es, and the T-rails are 
solid-headed bonds. The contract 
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with Messrs. Walter Scott (Ltd.) for the rails employed on the 
Tooting lines included 2,800 tons of straight rack rails, 150 
tons of curve track rails, 1,600 tons of slot rails, 580 tons of 
conductor tees, 200 tons of tiebars, bolts and nuts. The 
ends of the track rails were milled for a length of 10in. and 
a depth of zin. for the reception of the“ Dicker” fishplate. 
This work, the contractors inform us, has been effected by 
milling machines specially designed for the purpose to an 
accuracy within jin. in position, and every rail has been 
planed down to an absolute dead length within Jin. 

At intervals of about 40yds. there are cleaning pits con- 
nected to the conduits by 12in. pipes with a slope of 1 in 10, 
and these in their turn are connected to the sewer through 
traps. 
The interruption of the conductors at the ends of the 4-mile 
sections is simply effected by leaving a gap of 2ft. and flaring 
the ends slightly. At points and crossings the break is con- 
siderably more. At the sections the insulators holding the 
conductor rails are duplicated, so as to hold the rails more 
rigidly against the shock of the in-coming plough. The con- 
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Fic. 12.— INsuLATOR IN Position. Sectional view, showing. section 
of surface box. E 


nections to the section pillars will be dealt with later on in the 
article, as will be also the modification in the design of the slot 
at the car-sheds ; and the plough will be described as part of 
the car equipment when the cars are dealt with. 

Some illustrations of the track work during construction, 
and a description of the methods employed in lifting the old 
track and 1 1 —— the new, will be found in Zhe Electrician, 
Vol. XLIX., p. 624. : 

i - (To be continued.) 


Third-rail Troubles.—Owing to difficulties which have 
arisen in America in connection with third rails when these 
become coated with ice, it is said that the Aurora, Elgin and 
Chicago Railway have adopted the use of brine. A solution 
is stored in a tank on the front of the car, and fed to the rail 
by means of a rubber pipe. When thrown about 5ft. in front 
of the car itis said to destroy totally any insulating properties 
possessed. by the covering of ice. For a run of 24 miles, 
about 8 gallons of brine are required. 
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THE HAMPTON COURT LINE OF THE LONDON UNITED TRAMWAYS COMPANY. 


A branch line of the London United Tramways running to Below are a few comparative prices, taken from a complete 
Hampton Court was opened on April 2nd, and was briefly list prepared by the company's manager. From the City to 
described in The Electrician of the following day. The new | Hampton Court, via Hammersmith, a distance of 10°85 miles, 
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Can SHED AT FULWELL. 
line forms a complete loop from Twickenham to Hampton | including 7:75 miles from Aldgate to Hammersmith by Dis- 
Court, and passes through Hampton and Molesley on the one | trict Railway, the fare is 9d. ; if the whole journey is done by 
hand and Kingston and Teddington on the other. Thus it is | rail the fare is 1s. 44d. To Teddington the comparative fares 


INTERIOR OF SUB-STATION. 


now possible to travel from the Bank to the gates of the his- 
toric Hampton Court Palace in electrically-propelled vehicles 
only, and at a price far less than by any other method. 


under similar conditions are 8d. and ls. 2d., and Kingston 
works out at precisely the same. ‘The above-mentioned table 
does not, however, take into account any reductions which 
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may be made by using a season ticket; nor does it specify the | from the photograph which we reproduce, there are three main 
times oceupied in traversing the various routes by the two 1 
methods. It can scarcely be expected that a man living at 
Hampton Court would avail himself of the trams in order to 
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TRANSFORMERS. 


get to and from the City daily, as the time taken would be 
absolutely prohibitive. If it were not for this, no journey 


could be | 


ul distriets of the Thames valley. 


SOON. Rotary CONVERTER. 


iore charming, traversing as it does some of the most 


Naturally, many more cars have been required in order to 
work this new route, and a large depot, consisting of a car 
shed and sub-station, has been erected at Fulwell. The former 
isa huge red-brick structure 400ft. in length and 265ft. in 


width, and has accommodation for 198 cars. 


As will be seen 


bays, and down each one of these there run four tracks, while 
there is also a single track between adjacent bays, making 
15 tracks in all. On the extreme right of the car shed is a 
repairing shop consisting of one bay only and having three 
tracks. This shop is of exactly the same length as the rest of 
the car shed. At the sub-station end of the shed isa very 
spacious yard, measuring 212ft. long by 265ft. wide, which 
contains numerous offices and rooms for the accommodation of 
waiting drivers and conductors. The yard at the other end 
of the shed is still larger, although its shape is not symmetrical. 

Those of our readers who have seen the company's gene- 
rating station at Chiswick, fully described and illustrated in 
The Electrician for October 18 and 25, 1901, will be able to 
form some idea of what the sub-station at Fulwell is like. It is 
built in the same solid style, and throughout no expense has 
been spared to have everything of the best, the idea evidently 
having been that this method is cheaper in the end. 

At the generating station there has been installed a new 
1,000kw. set, consisting of an Allis cross-compound engine 
running at 94 revs. per min., and directly coupled to a British 
Thomson-Houston three-phase alternator, which is situated 
between the cylinders of the engine and generates current at 
5,000 volts and 25 œ per sec. 


END PLAY DEVICE. 


From the power station current is transmitted by means 
of a three-core National Conduit Co.'s cable, each core having 
a section of 0:079 sq. in. The cable is drawn into Sykes 
conduits and is duplicated, but both are continually used in 
ordinary working. On arriving at the sub-station the current 
is received by British Thomson-Houston oil-cooled single- 
phase transformers, and is stepped down to 420 volts. The 
transformers are mesh-connected, and each set of three is in a 
separate cell. Each transformer has a capacity of 200kw., and 
it is possible, by means of a three-way switch, which is 
mounted on a marble base on one side of the transformer, to vary 
the ratio of transformation, thus obtaining complete control 
over the pressure on the line. A two-way switch on the 
switchboard enables the attendant to connect the rotary to 
either the whole of the secondary winding or only half. This 
arrangement is used when starting up; the switch is thrown 
over to the half-winding contact until the machine has run up 
to speed, when it is then put on to the full winding. It is 
said that all objectionable surgings and transformer effects 
are eliminated by the use of the half-winding at starting, and 
we are informed that in this particular case it works exceed- 
ingly well The weight of the transformers is 7 tons each, 
and they measure 4ft. by 5ft. by 8ft. in height. The secondary 
current, after passing through reactances which absorb about 
1,000 watts, reaches the switchboard, and from thence through 
the various measuring instruments and switches to the rotary 
converters. 

There are three six-pole six-phase rotary converters of 
standard British Thomson-Houston ty pe, each having a capacity 
of 500kw. They run at 500 revs. per min., and 25 ~, and 
generate 500 to 550 volts on the continuous-current side. 
There is nothing special in the design of these machines, 
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with the exception of an end-play device, to distinguish them | pillow-block by means of the three arms, so that the ball 
The object of the | touches the end of the shaft when the shaft is about gin. 

from the device end of its thrust. The ball race must be 


from any other D.T.-H. rotary converters. 
end-play device is to oscillate the armature so as to cause an 
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Layın HENLkY's CABLES ON THE New Hampton CounmT LINE. 


even wearing of bearings, commutator and collector. The | fixed concentric with the shaft, and a plat» is screwed to the 
ball race (see illustration) is kept pressed forward by means of | end of the shaft in order to prevent the ball wearing a groove 
a fairly stiff spiral spring, and the device is screwed to the ! in it. It will be scen that the armature is thus balanced 
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pring and is kept in a state of more or less | of the switchboard. If the switch should open from any cause 
‘x whatever the red lamp glows, but under normal conditions 
sx is employed for regulation of the the green lamp is alight. B. T.-H. circuit breakers are 
ields of the generator of this machine | employed, as are also various instruments by Messrs. Elliott 
distant point of the line. Foundations Bros. and Messrs. Johnson and Phillips and some B.T.-H. 


"E 


: 253 Ka 
* 3 P ^ 
wided for an additional booster and also for | separately excited astatic instruments. 
verter. 'he whole of the lighting is three-phase at 500 volts, with 
l'is an exceedingly fine one and consists of 24 | two lamps in series and five in series in the car shed, and is 
ble carrying all the instruments and switch | supplied by three separate 20kw. transformers, situated in the 
ition with the exception of that on the | high-tension chamber, which is bricked off and enclosed bv 
idy mentioned, and a single knife switch on | iron doors. The sub-station is chiefly lighted by electroliers 
0 each of the rotaries, which is used for | carried on the rotaries, as seen in our illustration. 
nt winding. On the extreme left are two Messrs. Henley's cables, laid solid, have been used through- 
ro oil-break switches in the high-tension ! out on the new section. 
to the right are the transformer oil-break; Pleasing features of the Fulwell depot are the arrangements 
the panels carrying the converter switches, | which have been made to ensure the comfort of the company's 
xtreme x» are eight feeder panels and | employés ; spacious, well-warmed and ventilated mess rooms 
panel From the feeder panels there are | have been provided, and for recreation the men have the free 
hmonc , Is eworth, Twickenham, Teddington, | and unlimited use of pianos and billiard tables. 


* 
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1 ampton Court. Each oil-break switch We desire to tender our thanks to Mr. J. Clifton Robinson 
É HE 10 i ups 
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one red and the other green, and to Mr. Donald F. Adamson for their courtesy in placing full 
the switch lever on the front information at our disposal and conducting us over the works. 
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THE GRENOBLE-CHAPAREILLAN TRAMWAY. 


í * 


Jhapareillan, which is too great a distance 
00-yolt distribution. The use of 600 volts are situated 70cm. from each other and are supported by 


Booster & Feeder Sets 


Wa; line runs along a length of 43km., | outers. Oa the whole length of line two overhead copper wires 
apare | of 9mm. diameter distribute current to the cars. The wires 


E. Compound-wound booster motor. Ni. Feeder No. 1, boosting voltage 250 volts. 

d F. Over circuit-breaker. No. Feeder No. 2, boosting voltage 150 volts. 
G. Section insulator. Ns. Feeder No. 3, boosting voltage 225 volts. 
M. Railway motors. O. Neutral feeder to rails. 


Fic, l.—GENERAL DIAGRAM OF CONNECTIONS. 


| have necessitated the installation of , mstallic poles and brackets or cross wires in very much the 
nd would have deprived the promoters | same way as our ordinary trolley lines. 

e water power at low prices, to The generating station is situated at Lancey, near the 
ne " omoters have therefore made | Berges factory, and employs power obtained from a fall of 


te T ith 1,200 volts between the 470 metres, for which 100fr. per horse-power per year is 
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paid, with a guarantee of a minimum yearly payment of | and Neyret, actuating, by means of an elastic coupling, a Thury 
25,000fr. The head of water is constant, and the water-meter | generator running at a speed of 325 revs. per min. The 
has only, therefore, to measure the volume of water passing | dynamo has six poles and gives 417 amperes at 600 volts. 
through the turbines. For this purpose the water, after Two of these sets are in regular service, the third being held 


CROLLES STATION, 


issuing from the turbines, is allowed to pass into a large | in reserve. The two dynamos in regular use are connected 
cylinder the periphery of which is pierced with some 80 in series to the 'bus bars, in the way shown to the left in 
identical openings, from which water escapes. The water | Fig. 1, the neutral wire being taken from the 'bus bar con- 
collected from one of the openings is carried to a graduated | nected to the common termiaal of the two dynamos. The 


ae Hi 


ta " 

** ? 2 1 

70 Je [e 

HP Wir 
— B 


e KS H 
JT a 


, 


Ww Zu S 
5 


hui 
Co 


|, UR Jd M 
2 

i 
` 


EA 
pos 


CNN 
r* 
rx 


4 


d 


W 
AS p 


DESAIN 
E T "e 


F4 P. 


on 


"E 
W 
~ / et 


VIEW IN THE VILLAGE OF CROLLET, SHOWING LINES AND FEEDERS. 


reservoir and measured, the amount being th of the total | machines are compound-wound for 600 volts from no load to 
volume of water. full;load. They are shunt excited and their field circuits 

The generating station machinery includes three main | include an automatic rheostat actuated by an automatic regu- 
generating sets each composed of a turbine by Messrs. Brenier ! lator on the Thury system. The neutral ’bus bar feeds directly 
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the neutral conductor of the tramway line, which is formed 
by the bonded traok rails. 

The overhead wires are fed from the outside 'bus bars of 
the — € means of boosters. These booster sets are 
each composed of two series generators run by one compound- 
wound motor, as shown in the figure on the right-hand side. 
motor E is fed 


on. The line is divided into three sections 
gin parallel. The neutral bar is connected 
track by means of cable of 125 sq. mm. 
mgth of 8,200 metres. The feeders are three 
length of each section, the drop in volts being 
wing table. 
Supported on metallic poles carrying double 
tors of the Parvillée type. The six outside 
EU are brought directly from the station 


"the circumstances in which the project of 
| on this line was carried out. The line is the 
State, and is worked by the Adriatic Company. 
ie agreements in force, the company cannot 
s in the construction or working without 
the Italian Government, which is obliged to 
| »essary capital The Government, although 
appr 1e ent prise of the Adriatic Company, was natu- 
_ ‘tally only willing to pay the cost of the whole plant provided 
the experiment proved thoroughly satisfaetory, in accordance 


; t». M d SE TUS 
with eonditions which would be carefully defined. The Adriatic 
poco comer 
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«his plant to vg ate, was placed between the alternative of 
‘Waiting till that date to commence the experiment, or finding 


View or LINE AT LES DROGEAUX, WHERE THE FEEDERS JOIN THE TROLLEY WIRES. 
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Fall of volts 


Name of place. | (maximum). 


| Length in km. | Section in sq. mm. 


-|- RAN 


I. Grenoble. ....... 


25 90 360 
II. Les Drogeaux... 5 64 150 
III. Chapareillan ... 15:5 125 


to the nearest point 
on the line and 
thence follow the 
line. The profile of 
the road is very 
hilly, but the adhe- 
rence is quite suffi- 
cient for running 
the trams without 
any special system. 
Each train is com- 
posed of three cars, 
and the generating 
station can provide 
for nine trains of 
29 tons at a time. 
The track is 1 metre 
gauge with grades 
not exceeding 4 per 
cent. 

The cars are the 
two-axle type, two 
four- pole Thury 
motors of 35 HP. 
being placed in 
series across the 
outside wires, and 
their common ter- 
minal is connected 
to the frame of the 
truck, Current is 
taken from overhead 
wires by means of 
a double trolley of 
the Thury type, 
with a bronze slid- 
ing terminal. The 
cars are built for 86 
passengers, with a 
central passage. They weigh, unloaded, about 9 tons. The con- 
troller and resistances are placed over the car, and are controlled 
by means of a chain and band-wheel. The cars are supplied with 
a hand brake and also with an electromagnetic brake put into 
action either by the current taken from the line or by that sup- 
plied by the motors acting as generators. The current for light- 
ing and heating of the cars is taken from the neutral and one 
outer wire — that is, at a pressure of 600 volts. Guise heaters are 
placed under the seats and can be regulated by a special switch. 


THE VALTELLINA RAILWAY. 
. (BY OUR SPECIAL CORRESPONDENT. ) 


ing the details of the electrical plant, it may | a financial group who would undertake the construction of the 


plant, and who would aecept the condition that payment would 


| only be made if the plant and service were proved satisfactory 


according to the terms previously defined. Certain Italian 
and other financiers entered with zeal into the scheme, and 
formed a company called La Societá per le Trazione Elettrica 
sulle Ferrovile mostly with Italian capital, which, as its first 
undertaking, carried out the electrification of the Valtellina 
Railway. 

As is seen from the map, the line runs along the lake side 
from Lecco to Colico, with branches to Chiavenna and Sondrio. 
The traffic is of a sufficiently diverse nature to make the 


which in the event of the concession not being con- | experiment of electric traction a most interesting one. During 
alter June 30, 1895, would have to cede the whole of | the summer there is a considerable transit of passengers to the 


Engadine and Upper Valtellina, representing 65 per cent. of 
the total takings of the line. This tourist service requires 


20 
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fast trains luxuriously fitted. During the year there is also a 
considerable local traffic, as there are important industrial con- 
cerns in the various towns, chiefly connected with silk and 
cotton. The agricultural products of the country, however, 
bulk more largely than the 


manufactured, and consist 
mostly of wine grown in the 
Valtellina. 


The tunnels and curves on 
the line are frequent, many of 


the latter being of a radius as n^ 
small as 1,000ft. The gra- A, 


-A 


dients are also in parts very 
heavy, reaching occasionally 


AY ae id 


20,000 volts are of the horn type. Lightning arresters, also 
of the horn type, are placed outside the power house, and are 
supplemented by the water-jet apparatus already described in 
the last issue of The Electrician. The alternators are arranged 


© Transformer Sub-station. 


N.B. The Abbadia Sub-station 
contains Two Transformers. 
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steel flume tubes of 74ft. in ,. 27 2 WA S | l 
diameter are carried down the . WWW to work in parallel on either of two systems of bus bars. At 
slopes into the turbine house. * Ms) present, however, there is only one transmission line leaving 


Here are installed three units, 
each consisting of a Ganz tur- 
bine and a Schuckert three- 
phase alternator. - The turbine 
is of the Francis type, making 
150 revs. per min., and is 
coupled directly to the alter- 
nator. The regulation of the 
speed is effected by the-usual 
auxiliary motor on the Ganz 
principle, a hydraulic accu- 
mulator using oil under a 
pressure of 6 atmospheres 
being employed to actuate the 
motor itself. The current is generated directly at a voltage of 
20,000, with a frequency of 15 ~ per sec., the capacity of 
the alternator being normally about 1,100kw. Each con- 
ductor of the fixed armature is enclosed in a tube of thick 
micanite paper, the ends of which project about Sin. beyond 
the iron laminations. The distance between the conductors is 
about 6in. 
at 30,000 volts, an automatic device, inserting a resistance in 
the exciter field, prevents the machine giving more than 
25,000 volts, even if the turbine should race to 250 revs. 
per min. The object is rather to protect the switchboard 
apparatus than the generator itself. "The limits of pressure 
regulation are very good—viz., 10 and 15 per cent. respec- 
tively when full load 15 suddenly switched on or off, assuming 
constant speed. The current on short-circuit is six times the 
normal, and the alternator will stand it for two minutes without 
damage. As a precaution against hot bearings, a water- 
circulating apparatus is provided, in addition to the automatic 
lubrication. As the ordinary load on the line does not average 
more than 700kw., there seems to be pienty of spare plant, 
but provision is allowed for a fourth set of the same capacity 
being pat down without alteration to the hydraulic works. 
The switehboard is also constructed by the Schuckert Com- 
pany. The only apparatus mounted on the marble slabs com- 
prising the front of the board are the measuring instruments 
and the controlling handles of the switches and rheostats, 
which are thoroughly earthed. All the ammeters and volt- 
meters are run off transformers, so there is no danger whatever 
of shock to the attendant. The fuses used are of the porcelain 


Although the machines can run for half-an-hour | 


| ereosoted wood. 


the station, and on account of the low load parallel working is 
not yet required. 


TURBINE Pires AND PENSTOCK. 


The motor car rolling stock at present consists of five first 
class, five composite and two baggage cars. The arrangements 
for taking current to the motors are the same in all three. 
The trolley consists of two copper cylinders, 26in. in length, 
running on ball bearings and insulated from each other by 
The current is conveyed by insulated cables 


tube type, while the switches for breaking the circuit of down the trolley arms tothe main switch in the driver's cab. In 


Digitized by X3 
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the metres there may be seen, between the two springs, the | second one of a set only being used to prevent sparking when 

e ey 5 by means of which the trolley can be raised or | travelling at high speeds. 

OW > i : ~ 7 » S rq - ** aon — š ^ 

E e Um air Aes supplied from the V esting- The primary switch is carefully enclosed in a cast-iron box, 
n à i 50 en by a small motor. The same air system | substantially earthed through the car wheels. An interlocking 

operates the brakes and the water rheostats in the rotor eir— arrangement is provided whereby it is impossible for the driver 
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- SWITCHBOARD. 


cuits which are described later. To prevent shock on the gear | to open the door of this box and have access to the live parts 
in raising or lowering, a glycerine dash-pot is attached to the | while the trolley is on the line. 1 

There are actually four trolleys or collectors on each Each car carries four motors, having a maximum capacity of 
car. "Phe two sets provide for running in either direction, the 150 H.P. each, The speed is regulated on what is known as 
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the cascade system of connections. With this arrangement up 
to half speed in accelerating, and between half and full speed 
in descending inclines when energy is being returned to the 
lines, the stator of one motor 1s in circuit with the rotor of the 
other connected direct on the 3,000 volts. This second motor, 
which has a voltaze of about 300, has in series with its rotor 
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either the secondary or primary motor, according as the 
speed is from zero to half, or from half to full. An illustration 
of the water rheostat showing two radiating tubes for cooling 
is given. All the necessary operations the motorman has to 
perform are done by means of the controller, of which we also 
give an illustration. There are only two exact positions in 
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Moron Can Truck WITH MOTORS. 


the starting resistance. The latter consists of a liquid rheostat, 
in which the resistance is gradually reduced by means of the 
slow immersion of contact plates into the liquid. The raising 
of the level against the plates is done by means of the admis- 
sion of compressed air. When the plates are fully immersed, 
the rheostat is short-circuited. It can be connected up with 


which the controller handle can be placed, one for the low and 
one for the high speed. The insertion of the rheostat in the 
cireuit of the second motor is provided for in the first position, 
and the same thing is done for the primary motor in the second 
position. The procedure in starting a car is to place the 
handle at one of these points, and to open the stop-cock for 
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CONNECTIONS OF MOTOR Car. 


I, Switch. I, Maximum Cutout. M, Primary Motor. M’, Secondary Motor. R, Regulator. H, Liquid Resistance. T, Transformer. Z, Trolley. 


CONTROLLER FOR MOTOR Car, 
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24 
admitting the compressed air to the water rheostat. The 
only two speeds at wbich the train can run ecoaomically are 
half synchronous or synchronous. With the frequency in use 
and the number of poles in the motor these figures are 30km. 
and 60km. per hour respectively. 

The primary switch in the car, to which a reference has 
already been made, is furnished with a relay which automati- 
cally opens it should the current that reaches the car through 
the troley arm exceed 90 amperes. The arrangement by 
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ARRANGEMENT OF 


which the drive of the rotor is communicated to the axles of 
the carriages is very ingenious. The shaft of the rotor is 
hollow, and it has fixed bearings in the housing of the stator. 
The axle carrying the wheels is considerably smaller, and 
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passes through this hollow shaft, to which it is connected by 
parallel motion link work. This freely transmits the driving 
couple, but at the same time allows a considerable amount of 
movement of the axle on its springs. The connections of the 
motor car, as illustrated in the diagram, will now be quite clear. 
The main switch with its automatic relay is shown, and the 
action of the controller in inserting the rheostat into either of the 
two circuits in accordance with the cascade system can be easily 
traced. Each car carries an auxiliary transformer for lighting, 


TROLLEY ARM. 


warming and driving the air-compressing motor. The whole 
controlling apparatus is duplicated, and can be worked from 
either end. The motor cars can run a train of 70 tons weight 
at a speed of 50km. or 90 tons at 30km. 


(To be concluded.) 


GENERAL ELECTRIC MOTOR FOR NEW YORK 
SUBWAY.* 


The accompanying cute illustrate the type of motor which will be 
supplied by the General Electric Co. for the equipment of the cars 
of tbe New York subway. "There will be 340 motors of this 
used, and the same number of Westinghouse motors. There will be 
‘wo motors on each car of an aggregate cipacity of 400 H.P. The 
weight of each motor is 6 000lb, and it is adapted for mounting on 
A truck with 50:n. between wheel hubs. It is fitted with the nose 
snapeprion, and ita front side is supported by lugs cast on a frame. 
This lug ia designed to rest on a bracket riveted to the truck transom 
viha org. d strip bolted over the top of the lug to prevent the 
moter fr: m rising. The motor is mouuted on or removed from the 
truck from above, when the truck is out from under the car, no pit 
being required. 

The magnet frame is unsplit, and is made of one piece of cast, 
steel, substantially in the form of a cube, with well-rounded corners 
and large-bored openings, one at each end, into which frame heads 
carrying the armature shaft beari: gs are bolted. Through these 


* From the Electrical World of New York. 


S ign the armature is put in place or removed from the frame. 

he pole Der are laminated and are bolted to the interior, top. 
bottom and sides of the frame with through bolts with nuts on the 
outeide of the frame. The field coils are wound with flat copper 
ribbon in a common plane. The coils are insulated with mica and a 
apecially-prepared fabric which makes them semi-fireproof and prac- 
tically impervious to moisture. The air-gap is a total of zin, jin. 
above and in. below the armature. 

The armature has a series drum-barrel winding. Its conductors 
are copper bars, separately insulated aud assembled in sets of five, 
the set as a whole having an outside protective insulation. The bars 
are soldered directly into ears, forming a part of the commutator 
segments, thus avoiding entirely the use of connecting leads. At 
the back of the armature the top and bottom bars are connected 
together with tinned clips riveted and soldered but easily removable 
in case it should be desired to replace top bars without disturbing 
the bottom bars. The conductors are held in elots by tinned steel 
wire bands imbedded in the core beneath the periphery, the wires 
being soldered together and held by tinned cline. The armature 
core is of the iron-clad " type, and is made up of soft iron lamiv:e. 

The commutator segments are made of hard-drawn copper insulated 
throughout with the very beat grade of mica. The commutator 
shell and cap are made of cast-steel, the parts being especially 
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strong; the segments are clamped very tight, the cap being pressed The gears are made of a superior e of cast steel and the 
home in UM press previous to tightening the commutator | pinions are forged steel, extra — improve the quality of 
bolts. The commutator ears, into which the armature conductors | the metal. This material has an elastic limit of not less than 
are soldered, are formed integral with the segments, so that there is | 38,000Ib., and a tensile strength of about twice that amount. The 


. | e of cast bronze, and are adjustable to | measured radially. 
allow for wear of the commutator. The heads carrying the armature The gear case is of substantial construction, and is bolted directly 
shaft made of malleable iron cast in one piece. In to the frame of the motor without the use of lugs. This form of con- 
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PLAN AND ELEVATIONS OF MOTOR, 


struction was introduced by the General Electric Co. for the first 
time on the Manhattan Railway, and has given very good satisfaction, 
as it avoids all possibility of the breaking of lugs. The gear case is 
of malleable iron, and radiating from the three points at which it is 
attached to the motor frame are strengthening ribs to prevent the 
case from cracking when subjected to the excessive vibration received 
| in service. Both top and bottom halves of the case are bolted to the 
motor frame and the two halves are bolted together. 
| Another very important feature of this motor is the method which 
has been adopted to overcome the trouble popularly known as “ flash- 
ing over.” It might be said that this is a subject to which the engi- 
neers of the General Electric Co. have given a great deal of attention 
in the past, first to determine the cause of the “ flashing over,” and, 
second, to cure the trouble. A large number of tests have been 
made at the Schenectady shops, and those which have been carried 
out on this particular motor indicate that the correct solution for the 
problem of cause has been discovered as well as its proper remedy. 
Properly to understand the improvement adopted it is necessary 
to understand the reasons for the flashing. The trouble occurs 
almost entirely when the motors are running at high speed, when 
the line voltage is high, or, say, above 575 volts, and immediately 
after there has been a momentary interruption of the power circuit 
with full current on. This interruption may be due to a variety 
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order to sec and long bearings without sacrificing other | of causes, as, for instance, a break in the third rail, a high joint, 
2 } of construction, the heads in a cone shape are | Which causes the contact shoe to jump, or in some cases from 
the commutator shell and pinion and a mature sleet or ice on the rail. Assuming that there has been a momentary 
core head. This construction forms a support for the bearing lining, | interruption in the circuit, the magnetisation of the field disappears. 
is 1 When, then, there is a restoration of the current on the completion 


^ of the circuit after contact is again secured, there is momentarily a 


Which is very strong and rigid. 
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Sipe View or MOTOR. 


aring of the motor bearing is open to lubrication | large rush of current through the motor, due to the fact that for a 
)ppostte the : — * very short interval of time, the self-induction of the motor being 

eventing the à ping more than t low, there is no field on which the armature can build up a counter 
jt bearing ut the babbitt. The | E.M.F. This interval is measured in hundredths of a second, but 
bearing bronze by it is lor g enough so that the excess current is liable to produce a 


uring in the babbitt, , disastrous effect on the motor, 
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The method of obviating the trouble, as applied on the subway 
motors, is comparatively simple. As is well known, it has been the 
practice of the principal manufacturers heretofore to place around 
the field poles of the motor short-circuited copper bands for the 
purpose of steadying the motor, and also, though not of the first 
importance, to reduce the arcing at the controller. With the type 
of control used, the contact resistances are of such a character as to 
possess ample margin to take care of any self-induction, however 
great, The use of these copper bands, is, therefore, unnecessary so 
far as the controller is concerned. They have, therefore, been 
omitted, and where the field winding is supported by or surrounded 


ARMATURE OF MOTOR. 


by a metal shell for mechanical support, that metal shell is cut or 
open circuited so as to prevent its acting as a short-circuiting con- 
ducting band around the poles. In other words, the effect has been 
to make the self-induction of the motor sufficiently great to 

revent a sudden inrush of heavy current in case of the momentary 
interruption of the power circuit. 


ELECTRICITY WORKS ACCOUNTS. 


Gateshead and District Tramways. 

The two tramways, the accounts of which are analysed in our 
first tables this week, are associated with the British Electric 
Traction Co: The Gateshead lines were opened in May, 1901, 
and there are about 10 miles of route worked on the trolley 
system. 

The company do not generate their own power but are sup- 
plied by the County of Durham Electric Power Distribution 
Co. The line is very hilly and afflicted with several sharp 
curves. In these circumstances the total cost of working at 
664d. per car mile appears to be very reasonable. Unfortu- 
nately, for the purposes of comparison the official accounts of 
this line and the Greenock-Port Glasgow tramways are 
woefully deficient in detailed information. 

The following table affords some comparison of the business 
of last year compared with that of 1901 :— 


1901. 1902. 


Route miles of tramway worked . Total9:52 ... 1002 


Route miles of single line............... 468 u 515 
Route miles of double line 4˙89 4'89 
Number of passengers carried ......... 6,172,166 ... 10,168,210 
Average receipts per passenger 114d. ... 0°956d. 
Average expenditure per passenger O Sd. 0°736d. 
Ratio of expenses to receipts .. ...... 724% „J TTH 
BURT OOK of . 45 50 


The balance available for distribution—viz., £10,831, was 
disposed of by £741 being paid in a dividend on the 6 per cent. 
preference shares, £4,500 in a 5 per cent. preference dividend 
(for nine months), £3,189 in a 4 per cent. ordinary dividend 
for 12 months and £1,658 for nine months, leaving £743 to 
carry forward. 

Of the light railways authorised by the order of 1900, a 
length of $ mile has been constructed, and was opened for 
traffic in June. An extension of time has been granted by the 
Board of Trade for the construction of the Wrekenton light 
railway until August 22nd. The construction of this line will 
involve a further outlay of about £6,000. 


Greenock and Port Glasgow Railway. 

This line connects Gourock with Port Glasgow and skirts 
the south shore of the Firth of Clyde. The power is supplied 
from Greenock by the Greenock Corporation, the power station 
in DERE being just about the middle point of the length 
of line. 

It will be seen from our table that the costs are less than 
those at Gateshead by quite 1d. per car-mile, whilst the 


revenue is higher, although the number of passengers per car- 
mile is low, being only 7:585, as against 9:01 at Gateshead. 
Out of the profits £305 was paid in a 5 per cent. preference 
dividend and £2,890 in a 6 per cent. ordinary dividend, 
leaving £3,987 to carry forward. During the year powers 
were obtained to construct a short extension of about + mile 
from the Port Glasgow terminus, and io run motor cars and 
omnibuses in connection with the tramways. 


Sheffield Municipal Tramways. 


The third analysis is of the accounts for the year to March 
25, 1902, of the Sheffield municipal tramways. As usual, we 
have included the figures of the clectrical working only in the 
revenue and working expenses account, the capital and financial 
results being for the whole system, which included a horse- 
worked section in the period covered by the table. 

The following further particulars are interesting :— 


2 | Horse Electric Total. 


| traction. traction. 
= ; : | d LU 
Approximate street miles of tramway. 2 22:5 24:5 
c A pass 265,994 | 3,525,999 | 3,791,993 
Passengers carried. .....cceccscesescsene . .| 4,082,755 | 45,093.876 | 49,176,631 
TSANG TOC DUE Lus or asd rego iau Mag don ex os £16,058 | £173,734 | £189,792 
Do. do. percar-mile ............ | 1489d. | 11°85d. 12:014. 
Do. do. per mile of route ...... | £8,029 | £7,722 £7,747 
Total renn 98 | £16,262 | £175,807 | £190,069 
Working expenses . £17,278 | £106,300 | £123,578 
Do. do. per car mile 15:594. 124d. 1:824. 
Number of borses bees ise eee see 180 | ne | 180 
Cost of forage per horse per week...... | 124, 9d. E 12s. 9d. 


The horse-worked section was stopped from working at the 
commencement of December, 1902. 

It will be seen that the “net profit for the year," which we 
have perforce given in our analysis as £32,610, is arrived at 
after only 4:64 per cent. of the mean capital had been allocated 
for interest and other capital charges. There was brought 
forward an “accumulated surplus” of £51,277, which 
included £23,653 „amounts previously transferred to 
reserve fund for maintenance and renewals now brought 
back into surplus account,” being £8,653 allocated out of 
revenue for year to March 25, 1900, and £15,000 allocated 
in 1900-1. The report states that “in view of the fact 
that the undertaking has been efficiently maintained and 
repaired, and all renewals have been paid for out of 
revenue during the past year, the committee is of opinion 
that (as they intend in the future to pay for mainten- 
ance, repairs and upkeep out of revenue, and for renewals 
out of the accumulated surplus) there is no necessity for pro- 
viding a depreciation fund.” It is evidently also of opinion 
that £23,653 is much more attractive under the name of 
“accumulated surplus” than under the more legitimate title 
of „provision for repairs and renewals.” 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Birmingham Trams. (Co.) . May 80, 190?; East Ham Trams, (Mun.) .. Nov. 28, 1902 
Blackpool Tramways (Mun.) Nov. 14, 1902 Glasgow Tramways(Mun.).. Jan. 80, 1903 
Blackpool & Fleetwood (Co.) Feb. 21, 1902, Huddersfield Trams. (Mun.) Jan. 30, 19 3 
Brighton & Rottingdean Sea- Hull Tramways (Mun.) .... Jan 23, 1903 

shore (Co.) May 25, 1900 Isle of Man (Co.) May 27, 1898 
Bristol 8 e Mar. 21, 1902 Leeds Tramways (Mun.).... Jan. 23, 1903 
Br'mpt'n& Picc'dillyCir.(Co.) July 8, 1898 Liverpool Overhead (Co.) . Feb 27, 1903 
Central London (Co.) ...... Aug. 15, 1902 Liverpool Trams. (Mun.) .. Mar. 27, 1903 
City & South London (Co.).. Jan. 31, 1902 New General Traction (Co.) May 27, 1898 
Douglas Southern (Co.) .... May 27, 1898 | Oldham,Ashton & Hyde(Co.) July 5, 1901 
Dublin United (Co.)........ Feb. 27, 1903 Waterloo & City (Co.) Mar. 1, 1901 
Dublin and Lucan (Co.) .. . . Nov. 28, 1902 


REMARKS TO TABLES. 
GATESHEAD AND DISTRICT TRAMWAYS.—.« Outlay on old lines (now 


reconstructed) £89,766, on electrícal equipment and construction to December, 1901, 
£194,718, to December 31, 1002. £207,535. b Advertising £500. c Includes runniog 
expenses and purchase of 1,927,912 units for power £21,476, rates £1,533. 
GREENOCK AND PORT GLASGOW TRAMWATS.— a On old line (now re- 
constructed) up to end of 1901 £48,884, to end of 1902 £47,499 net, after deducting 
£1,385 focdived for cars, harness, &.; on electrical reconstruction to end of 1901 
£119.407, to end of 1902 £171,064, stores and materials £2,162, b Advertising £306. 
c'' Power and running expenses" £12,005, administration and general expenses 
£1,960, rent of lines under agreements with Corporations £1,230. d To sinking fund. 


SHEFFIELD TRAMWAYS.—« Electrical only. b Whole system. c For whole 
system, including £90,512 on construction of tramways, £52,694 on land, buildings 
and equipment, £8,997 purchase of lands and suspense account: £14,956 costs and 
expenses of raising stock capitalised, balance on remodelling old system, erection 
of power station and construction of extensions. d For whole system, includes 


capital redeemed. e £2,218 insurance, £281 law and stock management. F Whole 


system, af ter deducting ¢1,017 loss on horse lines. 
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THE PRESENT POSITION OF ELECTRIC TRACTION 
IN THE UNITED KINGDOM. 


It is twenty years since the first electrically worked lines 
were opened for traffic in the United Kingdom, These 
pioneers were the Portrash (Giant’s Causeway) and Mr. Volks 
Brighton beach line. Neither of these was a tramway nor a 
trolley line. The Blackpool line (1884), using Holroyd Smith's 
conduit, was probably the earliest electric tramway in the 
country, and until the early nineties few lines followed the 
example. The present position is, therefore, the result rather 
of 10 than of 20 years’ progress in the application of electrical 
seience to traction, The statistics of lines working, under con- 
struction and authorised were tabulated in our supplement of 
January 23rd in respect to engineering matters, and “The 
Electrician ” Electrical Trades’ Directory and Handbook gives 
commercial and financial data which need not be repeated here. 
It can hardly be said that the figures are flattering to British 
enterprise when taken by themselves; but when proper allow- 
ance is made for the artificial obstacles interposed by law, by 
preiudiee, and by interests, we think it will be recognised that 
a very large amount of useful work has been done in over- 
coming inertia, and a good impulse given in the right direction. 

This is especially the case in. regard. to tramways and. light 
railways, and is shown by the figures, which for the end of 
1902 stood thus: — Constructed or under construction 1,720 
ronte miles, authorised to be electrified 1,396 route miles, 
indicating that in two or three years from now the mileage 
will have more than doubled. For street. tramways and light 
railways, on which a frequent service is desirable, no one looks 
to any other tractive power than electricity, and there is no 
immediate prospect of successful rivalry. The trolley wire is 
also in proud supremacy. Bitterly opposed in almost every 
quarter, it has won its way, firstly, by its utility, and, secondly, 
by its unobtrusiveness. English neatness and pride in a “uod 
job” have made the overhead trolley structure a businesslike 
looking affair which rarely obtrudes itself (unless the mistake 
is made of overloading poles and brackets with au excess of 
scroll work and other “frills ”), and in some districts, at least, 
is the only ship-shape or ornamental feature of the street. 
The invention of the swivelling trolley and the consequent 
possibility of using short bracket arms assisted greatly in 
reconciling opponents, but it is noticeable that the span wire and 
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central conductor hold theis own in the newer val and no 
one remembers that they are ugly eyesores to-day. The fear 
of Funden has nearly gone the way of the swsthetic 
objection, and neither have any weight now. 
The conduit system has yet to justify itself commercially. 
rs have no doubt that it can be made a practical success, 
but it is only under exceptionally good traffic conditions that 
a reasonable return on the outlay seems probable. There are 
indieations that the London County Council realises this even 
before. it has put into operation the fine specimen of conduit 
Jine described in this issue of The Electrician, for it has asked 
several of. the Metropolitan Boroughs to consent to overhead 
equipment on some of the lines recently acquired. Similar 
apply to the surface contaet systems, for, while they 
| less capital cost than eonduit, they call for heavier 
dili expenditure in the way of inspection and repairs, as 
well as for power, and at present it appears unlikely that the 
use of such systems will extend rapidly. 
"The design of ears to suit English conditions has made very 
progress during the last five years ; there is now a very 
eoe variety of types to choose from and sufficient com- 
petition and energy among manufacturers to meet new require- 
ments as they arise. The manufacturing facilities have been 
multiplied, and there is no longer a check on the opening of 
new electric lines from inability of the shops to turn out cars. 
ears ago things were very different. The electric 
of the cars has also been modified and improved 
and is still being developed to suit our conditions. A few 
zT back the choice of motors was restricted to a very few 
i stly American, and mostly badly suited to our 
iges and gradients. It was only by experience that 
rs were enabled to specify their requirements in this 
mos € grooved rail, the sharp curves, the frequent 
* tramways and the lower speeds imposed, 
different motor characteristics to those 
nerican lines. The needs are now well 
motors have been designed by various 


the other details; we have evolved, in a remark- 
, an electric tramway practice to meet our own 

have nothing to be ashamed of as regards 
sition and resources. The result is that for 
mentioned electrie traction is first, and there is 


on on on ordinary roads hardly exists in this or 
r m a commercial basis. It seems to need a 
de a first condition. For working 
ys electricity holds the first place as 
— tramways, and this country has 
1 of electric traction. Even 
to need reminding that the City and 
ig commeneed service in 1890, and has 

l reliably ever since. It has, doubt- 
angers more than its shareholders, but 
se a reasonable return. The capital 
tei n lines makes it necessary te obtain 

ea ry’ ad ity in order to take all the traffic 
| xcu to » be had. This necessity implies 
ice and rap sleration. The “ multiple unit“ 
1 the locomotive and car system 
> other important advantages, 
on axle: andy therefore, the wear of rail 

It is well known that the Central 
teri dts trains. to this system, and 
ity a 1 the Metropolitan District 


hores are adopting it with the modification that some 
of the cars in a train will have no motors. It appears safe to 
say that the multiple unit system is the established practice 
for such purposes. Its theoretical merits were recognised long 
ago; in practical application there is certainly a complication 
of parts, but the manufacture of the apparatus is in the hands 
of experienced firms of good repute. | 

Continuous current at 500 to 600 volts at the motors is 
established practice at present, but it may be anticipated that 
the working pressure will tend to rise. "The conversion of the 
Metropolitan and Distriet Railways to electrie working is well 


in hand. Certain details were published in our report of the 


famous arbitration proceedings, and many others have been 
elicited since, before Parliamentary Committees. The equip- 
ment will not be dissimilar to that of the Central London Rail- 
way —three-phase distribution to sub-stations and continuous 
current supply to the motors. The positive contact rail will 
be outside the track, and the.negative or return rail in the 
centre of the track. The provision of this special return or 
negative rail is a novel feature, and it would be interesting to 
know on what grounds it has been adopted. It has also been 
introduced on the Mersey Railway. Non-interference with 
existing track rails is one of its advantages. 

Electric traction on heavy main railway lines is at last well 
in sight in several quarters. The electrification of the Mersey 
Railway is practically complete. Continuous current will 
be used at 650 volts and trains with motor cars at each end. 
Although the North-Eastern and the Lancashire and York- 
shire lines, upon which electric traction is being adopted, form 
portions of heavy main lines, electric traction will be used upon 
them to work a service which much more resembles that of a 
tramway than a railway. The technical details are, speaking 
broadly, developed tramway details. We think that for the 
immediate future railway electrification is likely to be confined 
to work of this kind; and the industry is quite prepared to 
carry it out with efficièney and reliability. Fast heavy trains 
on long runs, heavy goods trains, and lines with infrequent 
service present a problem for which no generally acceptable 
solution has been worked out. 

It is interesting to notice that the success of electric traction 
has led railway engineers to imitate some of its characteristics. 
The experiments with self-contained motor cars on the London 
and South-Western, the London, Brighton and South Coast, 
and the North-Eastern Railways, amount to running tramcars 
on railways. The Great Eastern “ decapod " locomotive is an 
attempt to get an acceleration comparable to that of an 
electric train. These reflex effects illustrate the oft-noted fact 
that no art advances alone. 


The Liverpool Overhead Railway stands by. itself, but it 
does not stand still. Another early English pioneer, it has 
responded to the competition of the Corporation tramways 
by remodelling its rolling stock, achieving a record in accelera- 
tion, and so shortening the time on its trips as to attract from 
the slower tramways the busy man who wants to go his way. 
This spirited policy deserves reward. 

We have not dealt here with the political position of electric 
traction. There are well-known difficulties preventing this 
country from enjoying all the benefits which applied science is 
ready to confer upon it in transport facilities. These difficul- 
ties can only be removed or reduced by legislation. The 
most effective motive power of legislation is enlightened 
public opinion. We believe it is the duty as well as the interest 
of electrical engineers to spread the light, preaching that the 
means are available, and the obstacles to the — es 0 
these means removable by Parliament. 
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EDWARD TREMLETT CARTER. 


Last week we could but refer in a few brief lines to the 
misfortune which has befallen us in the loss of our Editor.in- 
Chief. His death will be regretted by all who were acquainted 
with him, not only by his many friends and acquaintances and 
those whose privilege it has been to work with him, but also 
by the still greater number who knew him only by his writings. 
Every member of the staff feels his loss keenly, and it is indeed 
with a heavy heart that we pen this last tribute to his memory. 

Edward Tremlett Carter was born in Calcutta in 1866, and 
was, therefore, not yet 37 years of age at the time of his 
death. He was the eldest surviving of 10 children. At an 
early age he came to England and was educated first, privately, 
at Bristol, and subsequently at Merchant Venturers' College in 
that city, and at the Bristol University College. After com- 
pleting his engineering studies at the University College, 
under Prof. S. P. Thompson and Prof. Hele Shaw, he remained 
there for a short period as demonstrator, and then, before 
he was 20, obtained an appointment as lecturer at the Hanover- 
square School of Submarine Telegraphy and Electrical Engineer- 
ing. While on the staff of this school, he organised courses of 
lecturesand practical trainingin mechanical engineering, machine 
design and other branches of engineering, and one of these 
formed the basis of a series of articles published in The Elec- 
fricianon “Motive Power and Gearingfor Electrical Machinery." 
These articles were subsequently collected and revised to 
form Mr. Carters well-known book on this subject. While 
at the school he was a frequent contributor to the technical 
journals, and also carried on a small practice as consulting 
engineer. 

In 1893, Mr. Carter joined the permanent staff of The 
Electrician, during Mr. A. P. Trotter's editorship, and on Mr. 
Trotter's retirement in 1895, he was appointed assistant editor 
under Mr. W. G. Bond as editor. On the occasion of the British 
Association meeting at Montreal in 1897, Mr. Carter made 
a prolonged tour in Canada and the United States on behalf 
of The Electrician, and shortly after his return he succeeded 
Mr. Bond in the editorial chair. Mr. Carter was never 
of robust constitution although possessing the power of 
concentrating a great amount of energy and activity upon 
whatever subject he was interested in. In the winter of 
1899, after a severe attack of pleurisy and bronchitis, 
following upon influenza, he made a two months tour 
to Egypt and the Mediterrancan ; but unfortunately the 
improvement in hishealth which resulted was not permanent. In 
October last, signs of consumption were detected, and his medical 
adviser ordered a complete rest for six months, and the * open 
air" cure. This treatment was ineffectual, however, and the 
illness followed its usual fatal course. 

Mr. Carter was a member of the Institution of Electrical 
Engineers and of the Société des Ingénieurs Civils de France, 
a Fellow of the Royal Astronomical Society and of the Physical 
society of London. He leaves a widow and three sons. 

The funeral, which took place at Clevedon, Somerset, on 
Tuesday, was of a private character. Many beautiful wreaths 
were sent. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D ALBE. | 


Conductivity imparted to a Vacunin.—O. W. Richardson has 
investigated the electric conductivity of the space surrounding 
hot surfaces of platinum, carbon and sodium at low pressures. 
The experiments show that the negative leak from hot wires 
at low pressures is a definite function of the temperature of 
the wire, and increases very rapidly as the temperature is 
raised. The author accepts the theory that a metal contains 
a very great number of free electrons, whose mean free path 
is comparable with that of a molecule in air at atmospheric 
pressure. The electrons must, therefore, be moving with a 
distribution of velocity given by the Boltzmann-Maxwell law. 
Since the electrons do not escape from the metal at ordinary 
temperatures, it is evident that there must be a discontinuity 


of potential at the surface which prevents their escape. On 
raising the temperature of the metal, the energy of the 
electrons is increased, and at high enough temperatures some 
of them will be able to shoot through the surface into the sur- 
rounding space. The number of free electrons in a cubic centi- 
metre of platinum comes out as 10, which is in good agreement 
with Patterson’s value 1022. The discontinuity of potential at 
the surface of the conductor is 2:45 volts for sodium, 4:1 for 
platinum and 6:1 for carbon. These numbers are inversely 
proportional to the cube roots of the respeetive atomic volumes, 
Hence, the work required to force an electron out of a metal 
varies inversely as the average distance between neighbouring 
atoms. The biggest leak observed was 2 amperes per square 
centimetre of a carbon surface maintained at - 60 volts, with a 
pressure of 330mm. If the gas produced this current by inter- 
action with the carbon, each gaseous molecule would have to 
liberate 25 ions at each impact, which 1s highly improbable. 
[O. W. Ric HARTSO0ON, Proc. Roy. Soc., March 26, 1905] 


Velocity of Enerqy.— An ingenious application of the principle 
of the identity of energy is made by F. J. Rogers in calculating 
the velocity of its propagation along an electrical circuit and 
along a rotating shaft. Starting from Lord kelvin's calcula- 
tion of the energy of a * cubic mile of sunlight," the author 
puts the relationship between energy, power and velocity 
] , ) / —! : 
into the equation ined where E;V is the energy per unit 
volume, P/« power transmitted by unit area and v the 
velocity of transmission. Solving this equation for e, we get 

^in ; 
r= ee In the case of concentric tubular conductors of 


small resistance, the equation assumes the form v= 


EI, 
where P is the whole power and E// is the energy per unit 
length stored in the «dielectric between the two conductors. 
The maximum velocity comes out the same as the velocity of 
electromagnetic waves. In a rotating shaft, the velocity is a 
maximum when the kinetic and elastic energies are equal, and 
is then identical with the speed of a torsional wave. Ina 
liquid the velocity equals that of a compressional wave. 
[F. J. Rocers, Phys. Rer , April, 1905) 


Rotating Cathodes.— The rotating cathode has been applied 
usefully in the arts for the purpose of securing compact 
metallic deposits in electro-plating. F. A. Gooch and H. E. 
Medway have employed the same device in analytical separa- 
tions in which the object is to remove the metal completely 
from solution. They attempted thus to avoid the interfering 
action of hydrogen, which, às a rule, prevents the employment 
of high current densities. 
strong currents aud in a short time deposits sutliciently 
adherent and homogeneous for analytical purposes. The 
cathode consisted of an ordinary 20 cubic em. platinum 
crucible rotating at a speed of some 700 revs. per min., and 
driven bv a small eleetrie motor having a vertical shaft. The 
crucible is mounted on a piece of rubber stopper passed over 
the shaft. Metallic connection with the shaft is secured by a 
piece of platinum foil soldered to the shaft and passing over 
the rubber stopper, so as to secure a good contact when the 
crucible is pressed on. Dilute sulphuric acid is used for the 
solution, since copper deposits more quickly so than from a 
nitric acid solution. Nickel and silver may also be completely 
and rapidly deposited by the same process. 

(Gocca and Mepway, American Jour. Science, April, 1903.) 


(uherers.—As a result of a lengthy study of coherer 
phenomena, A. H. Taylor concludes that they may Le divided 
into three classes corresponding to three stages in the condition 
of the contacts. First, there is a feeble leakage current across 
the contacts due to vapour conductivity. Second, the poten- 
tial rises high enough to cause conduction by metallic ions. 
During considerable intervals of eurrent the potential remains 
nearly eonstant, then rising by steps until the coherer reaches 
the third stage corresponding to curves of the type showing a 
gradual rise of potential. Upon further increase of potential 
gradient, conduction by metallie ions will take place, and 
hence the resistance will be much lowered. The P.D. is then 


They succeeded in producing with 
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at the nearest pair of contact elements. 
resistance in circuit, a sudden rush of 


ent would m drop of potential which would 


will then remain very nearly 
first pair of surface elements is saturated 
de nu ed current can now be brought about only 
y increase ionic velocity, hence there comes a rise in poten- 
until that necessary to ionise at the next pair of elements 
s reached. Then will ensue another interval of nearly constant 
, and Arr thing will be repeated again. When 
ace een elementary surfaces are saturated with 
> coherer has reached stage three, and there will be a 
se in potential until the contacts are welded together 
urrent, or brought firmly into contact b increased 
j “attraction, ‘The author believes that the so-called 
igle-contaet coherers have no practical existence. 
o e a LA. H. TAYLOR, Phys. Rev., April, 1903.] 


in Solution. F. Kohlrausch works out, on the basis of 
test values of ionic velocities,a new hypothesis concerning 
ic resistance. It is that every ion carries with it a 
of adhering solvent, which he calls its atmosphere.“ 
e atmospheres of multivalent or compound ions differ from 
je of monatomic i ions. The author thus attempts to reduce 
uproperties of liquid ions to one fundamental element—viz., 
hydration or power of forming atmospheres. He says: 
Assuming as the single fundamental characteristic of each 
1 ion the formation of a water atmosphere 
r to the nature of the ion, the mobility 


lex on the one side and its temperature coefficient 
I be functions of these atmospheric formations, 
i quantities must hold functional relations to 
€— We know too little of the molecular forces at 
bat f the ca a to describe this connection more exactly. 
jut fo which the water shell is so thick that the 
mn p 


"no fore beyond it, the resistance to motion becomes 
he m os! Sluggis 1 ions have nearly the same temperature 
yam 
PX 


water friction, which explains the fact that 
| past | è viscosity. In the case of smaller aggrega- 
ions We mu main content with the fact that we have at 
east t e, po bility of a fundamental explanation." If the 
ctrolytie resistance is in reality a mechanical friction, it 
logical: ly that the mobility of all the ions converges 
lero t about the same temperature—viz.,—40deg. 
po: lx. Kontravson, Proc. Hoy. Soc., April 7, 1908. 
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Add 5 per cent. for abroad, or for foreign bo 
and Operating Features of the 
n Problem." By B. J. ARNOLD. (hienn: 


f the con tion and confusion into which 
gf Chicago has drifted, a committee 
o deal with the matter, and the committee 
Bion J. Arnold to investigate the state of affairs 
nd xly. The result of the inquiry is 
„Report on the Engineering and 
f o Transportation Problem.“ 
7 pages of octavo, to which are anuexed 
2 of the section of the subways and 
nmen ided, showing the growth 
and it is accompanied by 14 maps 
1 proposed transportation system. 
immary of conclusions and recom- 
han index. The whole problem is 
5 engineering aspects ; the 
haustive, and the remedial 
s in Chicago a congestion of 
ict, owing to the concen- 
1504 d small area, due to 
deal of confusion. in 


1 works can be had from The Electrician Office, Rost 
0 


—ä - 


— ~- 


to the multiplieity of systems and conflicting interests due to 
a diversity of ownership. Chicago is similarly situated to 
Liverpool with respect to the water front, but in addition the 
river Chicago winds in such a manner as to divide the town 
into three districts, and to isolate the central district from the 
remainder. The area of this district is about 1 sq. mile, and 
the bulk of the business is confined to this area. The course 
of the Chicago river has had an unfortunate influence upon the 
transit problem, as well as in other directions. Town govern- 
ments were established upon its lines, water, gas and sewage 
and street systems laid out with reference to it, and traction 
companies were formed and franchises granted in divisions 
determined by the course of the river. 


The population is about 2,000,000, and is served by 1,379 
cars, belonging to eight different street railway companies, 
772 cars are hauled by cable; 510 are electric cars. When the 
cars reach the inner area they are returned on to their routes 
by means of loops or by shunting ; in the case of the electric 
cars this operation is carried out by means of horses, or b 
being trailed behind cable trams, as overhead wires are prohi- 
bited within certain boundaries. The congestion might have 
been relieved to some extent by running as many cars as 
possible through from north to south and adopting a uniform 
system of electric haulage within the area, but this has been 
impossible owing to the numerous companies interested ; 
further, it is found that there is not enough street surface 
available to accommodate all the traffic, and some other means 
of relief must be found. The cars used are of the single-truck, 
single-deck type carrying only 30 passengers ; these are found 
to be too small, and when extra accommodation is provided 
by running them in trains, they become cumbersome and 
unwieldy. 


The remedy recommended consists in consolidating the 
management of the different companies or the formation of 
one authority for the whole of the Chicago street railway 
system, a re-arrangement and expansion of the existing loop 
system for returning the cars on to their routes, construction 
of subways, and the establishment by means of subways of 
through routes from north to south, with interconnections 
with the western districts. The cable system to be aban- 
doned, and a conduit system of electric traction to be 
laid in the business district with overhead trolley outside, 
larger cars of the double bogie type carrying 52 passen- 
gers to be adopted, with the reconstruction of the track 
on more modern principles to take the heavier cars, and 
a strong recommendation is made for a single fare within 
the city boundary. The arrangement recommended for 
handling the traffic in the business centre consists of a com- 
bination of subways with surface loops. By this arrange- 
ment a proportion of the north and south district cars are 
run from north to south through the subways, a proportion 
of the cars are returned by means of loops in subways, whilst 
the bulk of the west division cars are returned by means 
of loops on the surface. ‘Two of the west division routes are, 
however, brought in by means of subways and returned by 
loops, which also serve to interconnect the north and south 
service with the western division service. An elaborate system 
of subways is laid out for taking the cars, and for accommodat- 
ing lighting, telegraph and telephone cables, gas and water 
pipes ‘and sewers, involving a reconstruction of the drainage 
system. 

The rails recommended are of the girder type, 9in. deep, 
6in. wide at the base, with a wide splayed groove, which is 
a compromise . between the English type and the American 
stepped railhead. The rails are to be laid on a concrete 
bed and wooden cross-ties abandoned. The track construc- 
tion recommended is on the lines of English standards. The 
subways are estimated to cost .£3,300,000, or at the rate 
of about £330,000 per mile. The estimate for the track con- 
struction, exclusive of paving, is nearly £5,000 per mile, and 
for paving between rails and for 18in. outside, £3, 800 per 
mile for granite, £2,650 per mile for asphalte, and £1,610 
per mile for wood block. The conduit construction, including 
track and cableways, is estimated to cost £15,900 per mile. 
The total cost of the reconstruction is estimated to cost 


417,680,000. 
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It is interesting to consider the bearing which the experience 
of Chicago has upon traction problems generally in this 
country. No such confusion can be said to exist any where 
except perhaps in regard to the London underground systems, 
where the want of a combined system of underground tunnels, 
designed with a view to the convenience of the population on the 
whole, has been much felt, and a Committee of the House was 
appointed for the purpose of enabling a unified system to be 
attained. As regards the London street tramways system, 
there exists an authority which is adapted for laying out and 
maintaining a comprehensive system. The London County 
Council has arranged such a system for Sonth London, and it 
is interesting to note that this authority proposes to mter-con- 
nect the north and south by means of subways and establish 
a through system. Then, as regards the comparative merits of 
loops and terminals for returning the cars, the Central London 
Railway found that they could materially improve their head- 
way if a loop system was established at each end, or, better 
still, if the system was a closed circuit or belt. 

The following general statistics for the year 1901 in Chicago 
may be quoted for purposes of comparison with similar data 
obtaining in this country : 


Population, 2,007,695. Length of route, 518 miles. 

Maximum number of cars in service, 1,379. 

Receipts, £2,575,000. Car mileage, 61,120,655. 

Population per mile of route, 5,927. 

Receipts per head of population served, £129. 

Receipts per mile of route, £5,300. Receipts per car-mile, 10°14. 


"Der Drehstrom-motor als Eisenbahnmotor." 
KÜBLER. (Leipzig: Arthur Felix.) 1903. 

This book is the result of a long correspondence in the 
Elektrotechnische Zeitschrift on the relative merits of continuous 
and three-phase currents for railway working. The author is 
a firm believer in the advantages of the three-phase motor for 
traction work, but his book would gain in value if it were of a 
somewhat less polemical character. Many of the arguments 
in favour of the use of three-phase motors are founded on 
more or Jess approximate estimates which can hardly be relied 
upon to the extent required. Some of the estimates are based 
on methods of starting induction motors which have been pro- 
posed or have even been employed in small machines, such as by 
varying the number of poles, but have never been actually 
used in traction work. The book, however, contains much 
valuable matter, notably the description of the Burgdorf-Thun 
railway, with diagrams, drawings and results of some experi- 
ments undertaken by the author. There is an interesting note 
giving the relative number of late trains on the three-phase 
lines compared with the steam railways. These figures, taken 
from official returns, show that 0:7 per cent. of the trains on 
the Burgdorf-Thun line and 0:13 per cent. on the Stansstaad- 
Engelberg line during the month of October, 1902, were late, 
while the two most important steam lines showed 2:53 per 
cent. and 3:18 per cent. respectively. 


Tramway Bookkeeping and Accounts. Dy DowaLp MoCOLI. The 
. Accountant’s Library," Vol. XV. (London: Gee & Co.) 108. 6d. net. 


The late accountant of the Glasgow Corporation tramways 
has succeeded in compiling & very readable and useful work 
on tramway accounts, and, notwithstanding the defects which 
are inevitable where an author sees his subject entirely through 
municipal spectacles, tramway directors, managers, secretaries 
and accountants will find much to interest and instruct them 
in Mr. McColl’s two hundred odd ‘pages of well-printed, well- 
thought-out matter. 

We have spoken of defects due to the subject having been 
viewed from one point only, and it is, therefore, incumbent 
upon us to give instances. ‘Attempted comparisons of the 
results of municipal with private undertakings are sometimes 
DE ner says the author on p. 126, and goes on to 
remark :— 


There should, however, be no dubisty as to the actual net surplus. 
Depreciation should be the same with both a limited company and a 
municipal undertaking. But a company having no interest or sinking 
fund to pay, these, added to the net surplus, should constitute the 
municipal equivalent to the company's profit distributable as dividend or 
cet aside as re: erve. 

But the 


We quite agree there should be no dubiety.“ 
author, on pp. 6-7, gives a form of revenue account which 


By WILHELM 


distinctly tends to increase and continue that ''dubiety "' 
which he deprecates. No trading concern could reasonably 
be expected, before striking a balance to be carried to net 
revenue account, to reduce the sum available for dividend by 
fixed and rigid allocations to permanent way renewal fund and 
all manner of depreciation, and no municipal tramway depart- 
ment need do so, save for the fear that if too large a surplus 
be shown more will be seized ‘to relieve the rates” than is 
actually justifiable. A trading concern makes hay whila the 
sun shines, and puts by much when traffics are heavy and less 
when they are light. But if municipalities (and companies) 
really wished to facilitate comparisons, there is really no reason 
why their revenue accounts should not be drawn up so as to 
include on one side only money which has been actually received 
and on the other only money which has been actually paid away 
in wages, salaries, coal, repairs, &c.; debateable items, such as 
depreciation, allowances, and so forth being left out altogether 
at this stage. The resultant figure would correspond to a con- 
crete fact—namely, the exoess of income over expenditure, 
and might be called quite shortly ''surplus," available, of 
course, for the purposes of renewal fund, reserve fund, divi- 
dends, or, in the case of a municipality, interest and sinking 
fund. If this were done, we could all see at a glance just 
what any given tramway concern really earned, and exactly 
what was done with these earnings. If cars and permanent 
way and plant were not kept in proper repair and renewed 
when required, the omiesion would soon show itself in 
increased cost of working due to a greater enery consumption 
per car-mile and in other ways. If renewals were paid for out 
of further capital issues, the reduction or disappearance of 
5 or the call on the rates would soon make the fact 
plain. 

Much loose nonsense has been uttered by municipal traders 
on the subject of the sinking fund. If all municipal accoun- 
tants are as sound and as strait as Mr. McColl, town coun- 
cillors cannot complain of insufficient light and leading from 
their own experts on this point. Let us give a few quota- 
tions from pp. 118-119, which explain this essentially elemen- 
tary difficulty in extremely plain English. The italics are 
ours :— i 

There is apt to be, and there is, so much misconception regarding the 
real purpose and limits of sinking fund that it is well to emphasise the 
fact that it is merely a method of repayiny borrowed capital, in order that, 
ultimately, if there is no additional borrowing, the undertaking would be 
a free asset, unburdened by any charges for interest or redemption of debt. 

An allocation made under this head in no way frees a 
borrower from the necessity of making proper provision against 
the gradual wearing out and ultimate death (by scrapping) of 
his property, and the sums provided to meet this contingency 
must be in addition to the sums spent annually on patching 
and repairing. This sounds hard, but it must be done if the 
borrower is ever to possess “ a free asset.” And even a little 
more has to be saved to be quite safe. There is the“ antiqua- 
tion factor " to be taken into account. Now all this is not a 
mere device of the enemy, that is to say, of the private trader, 
but the reiterated preaching of Mr. McColl, late of the Glasgow 
Corporation Tramways. 

While sinking fund deals with money borrowed, depreciation deals with 
the tangible items of capital on which the money has be-n expended. /¢ 
is not suficient merely to pay off loans; provision must be made to renew the 
various items of capital as they become worn out, It must be 
clearly underatocd that depreciation should properly be provision for 
renewals only, corresponding to the shrinkage in value of the avsets, and 
that ordinary repairs executed must, in addition, be charged year by year 
against revenue. It should also be noted that provision for capita 
becoming obsolete through improvements, or change of system, should not, 
strictly speaking, be included in depreciation charges against revenue. 
Such provision should, preferably, be made by a reserve fund. . . 

That this is a counsel of perfection in many cases may be 
shrewdly guessed from the authors somewhat plaintive 
remarks on pp. 128-125. 

Auother serious deficiency in Mr. McColl’s otherwise 
excellent book is the multitude and elaborate nature of the 
„forms“ he preccribes. Large companies and large munici- 
palities appear, as one would anticipate, to employ much 
the same kind of accountancy machinery. But it would 
be out of the question for the unfortunate proprietors of lean 
tramway undertakings to indulge in the comprehensive elabo- 
rations given by the author, and yet it is these very 


: 


takings which most require aid from the skilful and 
-minded accountant. 

er remark on a single practical point and we have 
author, on p. 23, advocates that the amount over- 
conductors should be annually distributed among 
rata to their service during the year in which the 
We imagine the travelling public will 
common to most companies. All shorts 
made good by the men responsible for them. As to 
overs,” the men never hear of them or benefit by them. If 
did, it would surely be an incitement to dishonesty. 


Locomotive Mechanism and Engineering: Simple, Compound 
and Electric. By H. C. Recan. Ath edition. (London: J. Wiley 


& Sons). $2.50. 
We fear that the 
dedicated 
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practical locomotive driver to whom this 
book is de will not obtain a very useful knowledge 
of the electric locomotive from the appendix of 122 pages 
devoled to it in the new edition of this book. In addition to 
the looseness of ideas, common in many so-called ** practical ” 
books, the appendix is badly arranged and contains several 
impo! mistakes. ‘‘The generation of current for the 
ctric locomotive" is dimissed in one page. In order to 
lup to the action of the electric motor, some pages are 
voted to the electromagnet, the cumbrous rule of the“ man 
swimming in the current” being given for connecting 
ity with direction of current. Surely, the “ right- 
screw rule must appeal far better to the practical 
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mind. The reasons given for employing series in preference 
to shunt motors for traction work are unsatisfactory— 
“on the ends of long lines, where the fall of potential 
or pressure might be great, the motor would be converted 
into a dynamo for an instant.” In the case of stationary 
shunt motors it is recommended to raise one brush from the 
commutator so as to cause the current to pass through the 
field-winding or shunt.” A starting resistance is, it would 
seem, quite superfluous. On page 424 a Weston ammeter is 


shown connected in short circuit on a dynamo. Under 
the heading Lightning Arresters, is illustrated and 
described the saw-tooth telegraph form. About one 


page is devoted to the calculation of a motor for a 
given horse-power, current and voltage—giving, as an 
example, a motor to take 1 ampere at 50 volts. ‘To obtain 
this voltage about 50yds. of wire must be used on the arma- 
ture. This is allowing lyd. per volt generated." The only 
other point to bear in mind, it appears, is that the combined 
resistance of the armature and series fields must be 49:5 ohms. 
„Then, according to Ohm's law, current = E. M. F. divided by 
resistance = 50 + 49:5 =1 ampere, approximately.” Evidently 
nothing could be simpler than the “ practical design of 
motors. Descriptions are given of the Baltimore, the Heib- 
mann and some other locomotives, but no distinction is made 
between types which are still in use and those which are 
obsolete. The book is profusely illustrated with diagrams 
and photographs, and, so far as it relates to stcam engineering, 
it may be a thoroughly practical work. 


—— 


THE PARIS METROPOLITAIN.” 
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ning of the Paris“ Metropolitain” Railway, an illustrated 
— — in The Electrician, Vol. XLVI, p. 9, 

reral new lines have been opened and the network now includes 
many miles of route. Moreover, the traffic has proved much greater 
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motor car, if used with three trailers, can be controlled on the usual 
series-parallel system with its two motors; and in the case of an eight- 
car train, the two pairs of motors are connected in series or parallel— 
with the usual range and, in fact, with the same controller as before 
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anticiy and the frequency of the trains had been | —from the controller of whichever car ha to be in front for the 


imposed by the block system. As a means of 
traffic, it was decided to increase the size 
cars to eight cars. The - ov four-car 
two-axle motor car equipped with two 108 H.P. 
furnished with four contact shoes for 

the third-rail. Oa emergency the trains 
: re cars—a total weight of 60 tons. These cars 
| of high rates of acceleration and consumed 
t-hours pe n plus 3 watt-hours for 
Working the brake compressors. The new eight- 
ear car at the front and back, but are 
iple-unit system. As seen in Fig. 1, 
| of this article, is taken from 
| the . trique, the two cara are 
| and each is fitted with two motors. Each 


time being, the resistances of this car cds idea utilised. 

In this system, which the French Thomson-Houston Co. call 
their double-unit system, in distinction to their multiple-unit 
system, the following pieces of apparatus are carried in the driver's 
cab: A magnetic low. out controller, type L-3-M, an automatic 
cut-»ut, MK, a magnetic blow-out fuse, ML, a lightning arrester, MD, 
and a special two-way switch, MI, for changing the controller connec- 
tions from four-car to eight-car and vice versa. Each motor car 
carries, in addition, a set of resistances, a reversing switch actuated 
electromagnetically on the same principle as that employed on the 
Manhattan Railway in New York, two motors TH4, four contact 
shoes, and a compressor for the brakes which is started and stopped 
automatically. Besides the single main cable running between the 
cars, there are two fine wires of smaller section for working ‘the 
reversing switches, and for which a separate coupling is provided. 
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Fig. 2 shows the geneial arrangement of the motors and the 
method of suspension, and the result of tests on the motors is shown 
in the curves in Fig. 3, which speak for themselves. 

Current is picked up from a contact rail which is precisely similar 
in tection to the running rails (Fig: 4), but, contrary to those on the 
first sections of the line, the third-rail is of different composition. 


Fic. 2.—ELEVvATION AND PLAN or Moron TH, Suowixe METHUD OF 


SUSPENSION. 


Instead of being of hard steel it is of soft steel, corresponding to an 
increaee of 20 to 30 per cent. in conductivity. This steel contains 
015 per cent. of carbon and 0:55 per cent. of manganese. The 
average distance between the insulators which carry the third-rail is 
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Fic, 3.—CHARACTERIoTIC CURVES OF Tuoxsos-HoustoN Motor : 
Fon EiGHT-COACH TRAIN, 


3:60 metres, and they are placed on the sleepers, every fourth one of 
which is lengthened for the purpose, as shown in Fig. 5. Theinsula- 
tors (Fig. 6) consist of a eable cast-iron base surmounted by an 
ambroin ca st fae which rests the clip which takes the flange of the 
rail, Fig. 7 shows the arrangement of Chicago bonds which are 
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employed on the third-rail, the four bonds having a combined 
sectional area of 500 eg: mm. 

In the first section of the line, trouble was experienced on account 
of the bonds of the running rails breaking. 'The bonds were so 
rigid that they experienced considerable shocks, but this is avoided 
in the newer lines by two precautions, The joints are placed between 


Fic. 6.—INSULATUR. 


sleepers, but the sleepers adjacent to the joints are 45cm. instead of 
90cm. apart. Secondly, the bonds are flexible, the head and rivet 
of the Chicago bond being retained, but the bond itself is made up 
of seven strips of copper 1:5mm. thick and 20mm. wide. " 
Current is supplied to the lines at 500 volts pressure, partly 
generated directly at the company’s own Bercy power house, partly 
supplied at 5,000 volts and 25 ry three-pha:e from this power-house 


- 14mm, -------- 
150mm, - ----------- 


Ordizz-y Rail Third Rail 
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to sub-stations and there converted by stationary transformera and 
rotary converters, and partly supplied to the sub-stations from the 
works of the Moulineaux and Asniéres three-phase stations belonging 
to other companies. Some particulars as to the power house and sub- 
| station equipment will be found in a short article published in The 
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Electrician, Vol. XLVIII., p. 780, su 5 our first article on 
the railway already referred to. e arrangements in this respect 
are still, we believe, to a certain extent temporary, in view of the 
rapid extension of the line and its traffic, and we will, therefore, not 
enter fully into their details in the present article. | 
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NOTES ON RECENT ELECTRIC TRACTION PLANT. 


———— 


TRAMWAY AND RAILWAY CARS. 
Several new designs of cars, both for electric tramways and rail- 
ways, have recently been developed. Notable among these is the 
double decked car with an arrangement by means of which the upper 


BELLAMY CAR WITH UPPER DECK OPEN, 


deck can 2 be 1 — or open. Lady illustrate cy sot these um 

devised by Mr. amy, general manager of the Liverpoo 

kd Tramways (who has been good enough to lend us the 

3). It was op ogg Mr. Bellamy’s intention to cover the entire 
S h the canopy, but 
OL a draught from 


stairways, and to avoid this the 


e. This change had also the 
a of reducing the appear- 
uH ;-hea It $ be 
noted that ese cars one-third 


of ihe total roof covering is perma- 
nenf, and this consists of à wooden 
centre to give sufficient 
trolley pole base. 
of this 


the cover is 6ft. 


tains work so easily that they can be 
moved by a passenger. The enda of 
the canopy top consist 


c receipts 
per car was alluded to in 


"^u 


WALTON. LIME ST. 


our review of the accounts of the Liverpool Corporation tramways, 
published in our issue of March 27th, and reference should be made 
to the actual figures which we then published, or to Mr. Bellamy’s 


very interesting report itself. 
At Huddersfield, 21 cars of the 


covered double-deck type have been 
running since December last, these 
cars having been supplied by Messrs. 
Milnes, Voss & Co. Mr. H. N. 
Thomas, the engineer and manager 
of the Huddersfield tramway depart- 
ment, informs us that since these 
cars have been running, the receipts 
have been increased, and, of course, 
especially in wet weather. Five 
new cars of a similar type, built by 
the British Electric Car Co., have 
just been delivered at Huddersfield, 
and are in course of erection there. 
At Sheffield, also, some cars with 
removable covers on the upper deck 
have been introduced. 

Among recent novelties intro- 
duced by Messrs. G. F. Milnes & Co., 
is a combined watering cart, track 
sweeper and tower repairing waggon, 
all arranged on one underframe and 
mounted on one of their standard 
four - wheeled trucks, the whole 
being fitted with a complete equip- 
ment for electric propulsion. Messrs. 
Milnes are also devoting attention to 
carstorelectricrailways, and we illus? 
trate on p. 36 the fine car which they 
have provided for the electrically- 
equipped Mersey Railway, which is 
shortly to be opened. These cars 
are built on the American elevated 
railway principle, mounted on two 
four-wheel bogies. The motor cars have a Westinghouse motor 
mounted on each axle, and the lengths of the cars over the 
sills vary from 58ft. Gin. to 59ft., the seating capacities of the cars 
being from 48 to 64 according to the class. The interior of the first 
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BELLAMY Can WITH UPPER Deck CLOSED. 


class cars are framed in polished mahogany with maple panelling,and 
the third class with vd and ash, while the seats in the case of the 
former are of rattan and the latter of birch veneer. The windows 


are arranged to drop, and there is an efficient system of ventilatiors 
H 
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mentioned that the trains will consist of motor cars and trailers, the 
dimensions being alike for motor and trailer cars. The motor cars 
have vestibule platforms, while the platforms of the trailers are pro- 


is in the monitor roof, the ventilators being operated by levers 
laced at the ends of the car. The couplings are of the Van 
orn central automatic type, and the cars are provided with West- 


ELECTRICALLY-OPERATED CAR FOR THE MERSEY RAILWAY, BUILT BY Messrs. G. F. MirN&S & Co. 


inghouse air brakes throughout, and have also auxiliary hand , vided only with wrought-iron railings and gates similar to those on 
brakes. They are electrically equipped on the Westinghouse | the Central London Ratlway. The underframe of the coaches is of 
electromagnetic multiple unit system, described elsewhere in this | steel channel section filled with pitch-pine rails and oak battens. 


7 EXTFRIOR VIEW OF A GREAT NORTHERN AND Ciry Raitway CARRIAGE. 


issue. Access is gained to the interior from the end platforms, | Sliding doors are provided in the centre and at both ends to admit 
double sliding doors being fitted at the ends of the cars, and flexible | of the free passage of travellers. The roof is of the '*clerestory " 
lattice safety gates are provided along the sides of the loading plat- ! type, and is provided with swinging ends for ventilating purposes. 


COMBINED SWEEPING AND WATERING CAR SUPPLIED By MEssrs. Dich, 


INTERIOR VIEW oF A GREAT NORTHERN AND CITY RAILWAY CARRIAGE. 
KERR & Co. To THE DONCASTER CORPORATION. 


forms which contract and expand with the swing of the train when 
passing round curves. The cars are brilliantly lighted by electricity. 

A fine car has been built by Messrs. Dick, Kerr & Co. for the 
Great Northern and City Railway. Our iilustrations above show an 
external and internal view of one of these motor cars. It may be 


Each platform is provided with a permanent vestibule front with 
double swing door, thus giving easy access between the different cars 
of thesame train. Messra. Dick, Kerr & Co. have also devoted muc 
attention recently to the * combination " type of car, in which open 
seats are provided on the front and back platforms of a single-dec 
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ear. Illustrations of cars of this type have recently appeared in our 
columns. 'The same are contractors for the cars to be used b 
the London County Council on their electric tramways, of which 
100 eara of the bogie type and 100 of the single-truck type are to be 
furnished. Illustrations and descriptions of these will appear in due 
course in our article on the London County Council tramways. A 
combined sweeping and watering car, recently made for the Doncaster 
' shown in an illustration below. Its equipment is 
ar to the ordinary standard car construction, but, in addition, 
there are b is on each end which are driven by chain gearing 
from the motor axles. "The watering of the track is provided for by 
gy at the ends of the platforms, there being tank capacity 
The Brush Electrical Engineering Co. have made the cars for the 
al trains which are to be run by the Underground Electric 
Co. of London on the Ealing-South Harrow line, and a 
deseription of these will be found iu another column of this issue. 
The he eros ctn multiple unit system, with which one of these 
trains is equipped, has already been referred to. The other train is 
equipped | the British Thomson-Houston multiple unit system, 
which will be fully described in our next issue. 


CAR EQUIPMENTS. 


Among smaller accessories the British Thomson-Houston Co. has 
recently put on the market a number of new magnetic blow-out 
tramcar fittings. The M.S.2, Form A” switch, shown below, is for 
installing under the hood of the tramcar, to be used as a main motor 
switch, It is provided with magnetic blow-out, and has the “arc 
chute” lecated at the upper and opposite end from the handle. The 


B.T.-H. Marin Car Swiren 
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B.T.-H. 200. AMPERE Car FUSE. 


blow-out coil is located in the bottom of the case, and is well pro- 
tected from the parts of the switch by a thick insulating 
partition. When the switch is fully on the blow-out coil is short- 


circuited, action only as the switch is being thrown 
to “ off position, therefore energy is not dissipated through the blow- 
out coil 1 it is not required. The capacity of this switch is 
200 am at 600 volts. The 220-ampere 500-600-volt fuse shown 
above is also for use in cars, and is chiefly of interest by the design of 
the ntial metal case in which it is contained. The inside of the 
case 1s : sbestos, and the fuse is carried on a removable block, 
the arc in a chamber lined with a white insulating 
fibre. " place in a strong magnetic field, produced by 


the fuse itself. The third of this type 
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of car fittings is a circuit-breaker especially designed for use on cars, 
which, in view of the limited space available, has been made as 
compact as possible. It is also entirely enclosed. The same coil 
actuates both the trip magnet and the magnetic blow-out. The 
circuit is opened by a segmental contact somewhat similar in con- 
struction to a controller finger, and auxiliary tips are provided to 
rotect the main contacts. The apparatus can also be operated by 

and and used as an ordinary switch. In car equipments, it is 
usual to place the automatic circuit-breaker at one end of the car 
and the main switch at the other end, the latter being put into cir- 
cuit first so that it can cut the current off from the circuit-breaker, if 
any repairs are required in the latter. The capacity of the circuit- 
breaker illustrated is from 100 to 300 amperes at 600 volts. 

The figure below shows a controller recently put on the market by 
Messrs. Dick; Kerr & Co. It consists of a solid iron core suitably 


Messrs. Dick Kerr & Co:s New Macnetic BLOW:OUT CONTROLLER. 


wound throughout its whole length, the windings, however, not 
being all in the same direction, but being so arranged that the 
magnetic flux shall have proper relation to the direction of 
the current flowing in the arc. Where a change in the direc- 
tion of the winding becomes necessary, a flange is cast on 
the core. Around the windings is placed a series of ‘thin 
cylindrical copper rings so arranged that each ring subtends a 
finger or contact. The blow-out windings are in series with 
the main circuit, and the effect upon an arc between a finger and 
contact is shown in the diagrams a, b, c, d on P 38. Diagram a 
shows the arc just formed, and the succeeding figures follow suc; 
cessive stages until in Fig. d the arc becomes so attenuated that 
absorption takes place. By this means the contacts are entirely safe 
from damage. The whole blow-out device is placed so that the 
copper rings are in close proximity to the source of arc, but for 
convenience sake it is mounted on pivotal hinges so that it may be 
swung back for inspection of the fingers, &c., or lifted right away 
from the controller, if required, without unscrewing any nuts or 
bolts whatever. The electrical connections for the blow-out windings 
are made automatically when the blow-out is in position. As with 
Messrs. Dick, Kerr’s other controllers, the blow-out is short-circuited 
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The power cylinder is of substantial construction, and is divided 
into three sections insulated from each other and from the central 
spindle. The top section consists of seven rows of contacts engaging 


when on either the full series or parallel notches, but comes again 
into operation prior to any break in the circuit being made on the 
movement of the controlling handle. In this controller it is arranged 
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DIAGRAM cr MAGNETIC BLOW-OUT. 


that the three notches used for power working in parallel shall also 
do duty for the breaking when B in the opposite direction 
i. e., from the brake side. In addition, two further brake notches are 
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Messrs, MoNTÉ CALLOW's CONTROLLER. 


rovided, which on the power side are merely transition notches. 
he controller has seven power and five brake notches, and the 
spacing between them is consequently liberal. 


seven fingers. These control the resistance in circuit and the opera. 

tion of the blow-out. The next section of three contacts and fingers 

controls, in conjunction with the bottom section of one contact and 

finger, the connections of the motors for series or parallel running 

Either motor may be cut out and the car run on the remaining one. 

| _ Messrs. Monté Callow & Co. are now manufacturing a motor starting 

| rheostat in the form of a controller, as illustrated in the preceding 
columv, which when used for continuous current is combined with a 
magnetic blow-out. This controller is entirely enclosed, and was 
primarily designed as a motor switch for employment in mines and 
places where there is considerable dust or moisture, but the manufac. 
turers have recently developed certain patterns of the controller for 
use on electric tramcars. 
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Messrs, ADRIAN, CHAMBERS AND CO.'s RAIL CLEANER. (ith full size.) 


& Co, which is light and may be easily attached to a car. The 
drawing shows accurately and to scale the details of the construction 


| 
| 
| 
| Above we show a rail cleaner made by Messrs. Adrain, Chambers 
| 
of this useful appliance. 


LINES AND FEEDERS. 


An interesting section insulator of a new type made by Messrs. 
Estler Bros. is shown in the illustration below, this type being known 
as the “air-gap,” section insulator. Its construction is apparent from 
the figure. Weare informed that in a recent teat 1,000 volts was 
supplied between each terminal in turn and the metal centre con- 
nection, this pressure being gradually increased to 5,000 volts, and 
the higher pressure being left on for 15 minutes. There was nosign 
of the insulation breaking, and a similar result was obtained when 
5,000 volts were applied between the two outside metal terminals. 


EsrLER Bros.’ New SECTION INSULATOR. 


Our first illustration on p.39 shows a new section panel made by the 
General Electric Co. for insertion in section pillars. Each comprises 
four circuit-breakers, one being connected to each of the trolley wires. 
A special feature of this cut-out is that the lever carrying the brash 
and carbon contacts, and the handle lever for closing, are arranged 
independently of one another, so that the cut-out cannot be held 
closed should an excessive current be flowing. It is also provided 
with a handle for releasing by hand. In addition to these circuit- 
breakers the panel contains two main feeder switches, together 
with a set of two-way links, arranged so that, in the event of 
one feeder breaking down, the duplicate feeder can be put in 
circuit simply by changing over the two copper linke On an 
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auxiliary panel below is the necessary telephone apparatus. "There 
are also test terminals for the insertion of any measuring or recording 
apparatus which may be necessary. On the back of the panel are 
mounted the necessary choking coils and lightning arrester. This 
panel was originally designed for the Rotherham tramways. 

Another device, made by the same firm and illustrated lower 
down, is for antematically breaking the circuit when the trolley 
wire breaks or falls to the ground. Each span of the trolley wire is 
distinct in itself, the only electrical connection being made through 


GENERAL ELECTRIC Co.’s New SECTION PANEL. 


the special ear which is employed. This ear is in two pieces, 


rately hinged, which are free to swing apart when there is no 
nsion on the wire. So long as there is tension on the trolley 
| two pieces are in line, and the electrical connection is 


rfect betweer . but immediately this tension ceases, from 
kage or any ent involving the fall of the wire, electrical 


sp AvroMATIC SAFETY Circuit Breaker. 
"Lese A. MM 


Messer J. G White & Co., who are the makers of the underground 
duit for the Londor Council tramways, described in this 
their slot conduit at Bournemoutb, which was 
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broken by one section of the ear dropping with the 
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| to 4in, x Ain. ; the rectangular shape with one way from 13in. x 1j3ir. 
to 3in. x 3in., and the rectangular shape for two or more cables from 
| Bhin. x 2hin. up to Tin. x 2hin. 
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DOULTON CONDUITS FOR “ SOLID ” SYSTEM, 


A new ty pe of troughing made by the Steel Core Concrete Co. is 
compo: ed of cement, mortar or concrete, in which is embedded a core of 
expanded steel, which forms a metallic network withinthecement walls 
of thetroughing. This steel core terminates in steel end - pieces, which 
form facings for the socket and spigot ends of each length of trough- 
ing, and are so arranged that when successive lengths are laid, the 
steel core forms a continuous earth sheath from end to end of a line 


THE STEEL Core CONCRETE Co,'s TROUGHING. 


of troughing. The steel-faced joints fit accurately and are bolted 
together with gutter bolts, of which the nut is fixed in the cement 
wall of each socket, so that the bolt may be screwed in from above 
without the necessity of passing the hand under the troughing to 
| hold the nut. This troughing, it is claimed, has all the advantages 
of cast-iron or steel troughing and is much cheaper, 


Dom - 


1:5 sq. N. FEEDER MADE BY MESSRS, HENLEYS, 


The section of cable illustrated above is a 1:5 sq. in. low-tension 
single, paper, lead.covered cable made by Messrs. Henleys. On 
another page we give a street picture taken during the laying of the 
cables on the new section of the London United Tramways Co;'s lines, 


ENGINES AND GENERATING PLANT. 


It is the boast of the Westinghouse Company that they can under- 
take an entire traction scheme, and carry it out from beginning to 
end under one management and one responsibility. One of the latest 
additions to their organisation is a construction department, under 
the direction of Mr. J. C. Stewart, which undertakes all building 
and similar work in connection with the company's contracts. The 
power station for the Metropolitan Railway at Neasden is progressing 
rapidly, and ere long the great structure at Chelsea, in which current 
for the “ electrified " District Railway will be generated, will begin 
to rise ; work on the foundations is now being carried on night and 
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day. In both of these staticns turbo-generator units will be installed, | isa polyphase induction motor, with squirrel-cage armature, employed 


those for the District Railway having each a capacity of 5,500kw., to run the rotary up to synchronous speed before loading, thus ren- 


and those for the Metropolitan of 3,500kw., with, in each case, an 
overload capacity of 50 per cent. Thus the ultimate capacity of 


ten units in the Chelsea station will be 110.000 H. P., making this the 


Jargest power station in the world. 'The Westinghouse steam tur- 
bine is of the Parsons’ parallel flow type, with such modifications as 
the experience of Westinghouse engineers in such work has suggested. 
Owing to the absence of lubricating oil on the working cylinders very 


dering it independent, so that it can be started up at any time when no 
continuous currentis availabletostartthe rotary as a continuous current 
motor, as ia often done. "The other machine is a small exciter, which 
runs normally with unsaturated field. Thus a small rise in the speed 
of the rotary brings about a considerable increase in strength of the 
field current, so that the speed is regulated within very narrow limits, 
and there is very little fear of the machine going out of step. The 


high superheat can be used with advantage, and this, together with | 


a high vacuum in the condensers, conduces to considerable steam 
economy. The 5,500kw. sets above referred to will occupy a floor 


space of 50ft. long by 14ft. wide. The turbine itself is 29ft. long 
overall, by 14ft. wide and 12fc. high, the rest of the space being 
occupied by the electric generator, which will run at 11,000 volts 
and 1,000 revs. per min. | 

In addition to reciprocating steam engines and turbines, the 
Westinghouse people are devoting much attention to high power 


WESTINGHOUSE STEAM TURBINE GENERATING SET, 


‘nternal combustion engines. Their best-known type of gas engine, 
which has now been in use for some years, has three, or in the 
smaller sizes two, vertical cylindera side by side, governinz being 
effected by varying the quantity of mixture admitted to the cylinders 
without changing the quality. These engines are all single acting, but 
work is now in progress at Manchester on machines up to 1,500 H. p. 
cf the double-acting type, with water circulation through the piston 


Sup.sTATION GLASGOW CORPORATION TRAMWAYS. 


| Westinghouse Company will supply sub-station apparatus, of which 

details are not yet available, for the District and the Metropolitan 
Railways, aud the Tyneside lines of the North-Eastern Railway. 

Messrs. Ferranti Limited are supplying the two fine 2,500 H. P. sets 

now being erected at the temporary station for the London County 

Council tramways near Loughborough Junction. These will be 

, described in a later issue. + 


BELLISS ENGINES IN THE CROYDON ELECTRICITY WORKS. 


rod. A 1,500 H.P. engine has two cranks and four cylinders, two 
acting in tandem on each crank ; the Otto cycle is el, and as each 
cylinder has two working ends, there are two impulses per revolution 
of each crank, as in a double-acting steam engine. 

In high-tension transmission aud sub-station work the thorough 
knowledge acquired in very extensive practice in America has stood 
the British Westinghouse Company in good stead, and their reputa- 
ion for this class of work is second to none. We reproduce a photo- 
graph of a typical Westinghouse sub-station on the Glasgow 
Corporation tramway system, equipped with five 500kw. rotary 
converters, high and low-tension switchboards, transformers and 
auxiliary apparatus. A feature of these rotary converters is the two 
small machines mounted on extensions of the spindle. One of these 


The Bellies high-speed enclosed engine continues to be very popular, 
and its use is increasing daily. We give an illustration of a fine row 
of Belliss engines running at the Croydon station for combin 
lighting and traction purposes. The aggregate horse-power of these 
js 6,050 B H. p. f 

The Willans central valve engine is now used to the extent 0 
100,000 n.r. for the production of power for electric traction. T 
feature which has proved of special advantage is the variable cut-o 
gear, by means of which overloads are easily dealt with, while securing 
the maximum economy of steam at any particular load owing to the 
point of cut-off in the high-pressure cylinder beiag varied to $ 
advantage of the steam pressure available. Electric traction sets oh 
fitted with large crank shafts and specially heavy flywheels, to whic 


-= 


the spiders of the armatures are rigidly coupled, which arrangement 
protects the wx and reciprocating parts from shock. 
Paxman 


Co. are now supplying a number of both 


horizontal and vertical engines for electric traction power houses. 
Among these they have erected two 650 B. H. P. horizontal engines at 
the temporary power station of the Derbyshire and Nottinghamshire 
Electric Power Co. at Ilkeston. These engines are similar to those 
exhibited at the Glasgow Exhibition, and described ia The Electrician, 
Vol i B th and will be supplied with steam from three 
“ Economic” - s 15ft. Gin. by 8ft. 9)in. ` A 800 I. H.. Peache ” 
gine 


en has been installed at the Wolverhampton Corpora- 
tion electricity The “ Peache” engine, it may be remembered, 
js single ja my has many interesting points, àmong which is that 
the ^ 


ait is placed out of line with the cylinders, so that it 

gives ee connecting rod during the downward working 
Er o | : 
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of the stroke when the pressures are greatest, and keeps what pressure 
is due to the angle of connecting rod on the back crosshead side. 


oa tit yoron chest consists of the annular space round the 
main body | valves, and is situated partly in the high-pressure 


cylinder casting and partly in the low-pressure cylinder casting. | 

Steam from the throttle valve passes to a branch on the low-pressure 

cylinder casting, connected by passages in that casting to the three 
essure steam chests. This construction has been adopted in 


o permit of any — presure cylinder being removed without 
| besides that between the high-pressure and low- 

linders, Steam passes under the edge of the high-pressure 

ihe top of the high-pressure piston, and is exhausted over the 
re valve, down through the centre of the main 


of the va v6, an thence over the top of the low-pressure valve, 
2 rii 


rs d eof ie low-pressure piston, and finally it is exhausted 
wer edgeof the low 
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fixed in the working chamber. The valves are worked from a point 
on the connecting rod by means of a rod and rocking lever. This 
brings the valves into a convenient position—viz., at the back of the 
steam cylinders—so that the cylinder centres can be brought close 
together, and there being no eccentrics on the crankshaft, ample 
room is still left for long and well-supported bearings. 

The International Electrical Eagineering Co., who represent the 
large Liéze firm of that name, have already delivered some fine 
dynamos, both three-phase and continuous current, in this country, 
and are endeavouring to introduce their tramway equipments, which 
have been used on Belgian lines, 

The generators in the Valtellina power house are Schuckert 
machines, the agents for which in this country are the British 
Schuckert Co. Both Schuckert continuous current dynamos aud 

alternators have so frequently been described in our columns in 


LANCASHIRE DYNAMO AND Moror Co.'s Moror-priven Booster, 


connection with exhibitions and generating stations that it is needless 
to go over the same ground again on this occasion, especially as we are 
informed that these machines have been giving such uniformly good 
results that the design has not been modified recently. The revolving 
field type has been adopted as a standard for alternators from 10kw. 
upwards. Another type is manufactured with stationary field and 


revolving armature for the smaller machines up to 20kw. 


The Lancashire Dynamo and Motor Co. have recently supplied 
a 500kw. machine to the Wallasey Urban District Council for their 
combined lighting and tramway station, and have also been the con. 


‘tractors for two 200kw. machines for Pretoria, and two similar 


under the -pressure valve, to theexhaust chamber. 

In the bore of the high- ure cylinder are cut two small bye-pass 
ports over which the . piston passes at the top of its 
stroke, jacing the space between the high - pressure and low- 
pressure n direct connection with the upper side of the high- | | 
press ure] This space, which is called the controlling cylinder, 
18 thus top c Ang peeks hint with amt r N the 

same pressure as that igh- pressure cylinder; on the down 
stroke this steam expan: m. on the up stroke it is compressed until 

at the top of the e it again reaches the pressure of the steam in 


any small loss that may occur by leakage 
fresh steam o from the high-pressure cylin- 

function of this controllin 
inertia force of the o crosshead, connecting rod, &c., 
on stroke—that is, to keep a slight excess of pressure in a 
downward direction r the up stroke. Thus, on the up stroke 


ver, is not quite sufficient to overcome the 
alve and its motion at the top ot the stroke, and to 
ency an air buffer cylinder is employed; this is 


g cylinder is to effect a balance of 
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LANCASHIRE DyNAMO AND Moror Co's MOTOR-QENERATƏR FOR 
COMBINED LIGHTING AND TRACTION STATIONS. 


machines for Lourenço Marques. This company has recently been 
developing a reversible booster for tramway and power work, machines 
of this class being on order for the Great Western Railway Co, 
(Swindon), the Bury Corporation, and the Stretford Urban District 
il. A small motor generator for connecting the lighting and 
traction sides of a station, and a booster set which will raise the vol- 
tage by 30 volts and carry as much as 350 amperes of current are 
shown in the illustrations, the latter machine being one.supplied to 


Council. 


the Trafford Park Power and Light Supply Co. 


— 


i, 


BATTERIES, 

The Chloride Electrical Storage Co. has supplied a battery of 320 
cells for the electrical equipment of the Meus Tunnel N 
These cells are in pitch pine lead-lined boxes, and are capable of 
giving a discharge of 1,000 amperes for one hour, and momentary 
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houses, and in view of this they have lately introduced a larger type 
of plate, which they designate their * OK" type. "These have 
crates formed of a lead alloy which form a frame with an inner lining 
of sheet lead to take the place of lead-lined boxes. The company 
stands them on slate slabs and insulators. The first batteries of this 
new type to be erected are at the Brighton and Newport 
Corporation electricity works, capable of giving 900 ampere- 
hours and 500 ampere-hours for one hour respectively. In 
the illustration a cell of the new ** OK " type and one of the 
older * P" type of half the capacity are shown side by side. 
The Electrics! Power Storage Co. sends us the i i 
curves shown opposite, taken in a traction station. The 
reversible booster in this case was the ordinary differential 
booster with & series winding in opposition to the shunt field, 
this winding automatically reversing the booster when the 
current going out of the station exceeds a certain amount, 
The Hart Accumulator Co. supply cells from 180 to 
612 ampere-hours capacity at a one-hour discharge rate 
in glass boxes, but above this output wood lead-lined 
boxes are used as it is found imporsible to obtain glass 


RECORDS TAKEN FROM A TRACTION Loap WITH E. P. S. BATTERIES IN CONJUNCTION 


WITH AN ORDINARY DIFFERENTIAL BOOSTER, 


WW 
Ros am. pipet bale tow | 
— _____ aes — 
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OK Type. Height over all, about 


I Type Height over all, about 
9ft. 104in. Output per positive 2ft. 2in. Output per positive plate, 
plate, 100 amps. for 1 hour. 50 amps. for 1 hour. 


E. P. S. TRACTION CELLS, 


discharges up to 2,000 amperes. The company bas now taken up the 
manufacture of the “Exide” cell for electromobiles, which is 
extensively used in the United States. 

The Electrical Power Storage Co. has found that there is a growing 
tendency towards putting in larger batteries in tramway power 


| 


Hart LARGE CELLS ron Traction Power HOUSES. 


of the necessary dimensions to stand the mo weight of the plates. 
In these wooden boxes the cells are supplied up to. 2,000 ampere- 
hours capacity. The outside plates of each section are suppor 

from the sides of the boxes, and at the same time insulated from the 
lead lining by means of glass separating tubes. But when glass i: 
used as the containing vessel, the company inform us that this can- 
not be done, owing to the apparent great risk of breakage. - To sur- 
mount this difficulty, they have designed a specially paraffined teak 
frame, shown in the illustration. The blocks which carry the glats 
labs on which the plates rest are joined together by two strong 
cross pieces, in which are driven two rectangular section strips. 
These «xtend up beyond the top of plates by about lin., and are 
joined together across the plates by two strong top pieces, which fit 
over the ends in the manner shown. The dimensions of the frames 


are such that the plates just fit in between the four uprights. 


This arrangement is seen in the figure above. 


SWITCHBOARD INSTRUMENTS. 


Messrs. Elliott Bros. inform us that they have been supplying to 
recent traction undertakings a great number of their recording instru- 
ments, several of which are arranged for a comparatively high rate 
of travel of the paper, this quick rate enabling fluctuations to be 
more easily recorded. In some cases the speed of the paper can be 
changed from 6iv. per hour to 6in. per minute by moving a small 
lever, and this rate is particularly useful for observing motor starting 
currents, &c. Messrs. Elliott Bros. have been developing their three- 
phase recording wattmeters to a considerable extent recently, and we 
S to describe one of the most recent types of these in our columns 
shortly. 

The new switchboard supplied by Messrs. Ferranti for the tem- 
porary power house of the London County Council tramways will 
also be described in a later issue. 

We illustrate below Mesers. Kelvin and James White’s latest type 
of circuit-breaker, and although this firm has supplied quite a 
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number of these, this, so far as we are aware, is the first time a 
description has a . As will be seen, the switch is of the 
laminated type, and, owing to the horizontal position of the switch, 
a very large break is obtained on the main contacte. The handle is 
connected to the switch-arm through a toggle joint. In order toprevent 
the main contacts being damaged by sparking when the circuit- 
breaker is in continual use, a pair of subsidiary contacts are fitted. 
One of these contacts is fixed, and the other is actuated by a lever 
connected to the switch-handle. The movement, therefore, of these 
contacts is such that the main current is always made or broken 
through the subsidiary contacts some considerable time before the 
main switch is closed or opened. These contacts, which are arranged 
so as to be easily rep , are made of carbon, and are surrounded 
on all sides, excepting the top, by a fireproof insulating material, 
thus successfally saae, Braa the spark, and preventing it from jumping 
to any other metal work on the board. By the use of this circuit- 
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Messrs. KELVIN AND James WHITE'S CIRCUIT BREAKER, 


breaker, therefore, the vertical partitions some- 
times fitted on switchboards are unnecessary. The 
automatic r i ements are fitted at the 


shaped 
switch to act with certainty and accuracy. This GENERAL ELECTRIC 
cireuit-breaker is made in three different types— Cos TELEPHONE 


namely, maximum, minimum (reverse current) or ws 
combined maximum aud reverse currant. The 


i mee of each type is the same, the only difference 
in the releasing arrangements. 

General Electric Co. are supplying a new overload circuit- 
This is arranged with a laminated Roger brush forming 
the main contact, and with an auxiliary and easily renewable contact 

and after the main contact, and is enclosed 
of a magnetic blow-out. An important feature of 
this circuit er is that the operator cannot hold the circuit-breaker 


s, and Thompson’s newest Board of Trade 
above. It is equipped with two dead-beat mov- 


NALDER Bros, & TuoMrsoN's ] ————Àr | n. | N 
AUTOMATIC Suongr-CincviTING SWITCH, 


———————————————————————————— Ce 


ing coil ammeters. The left-hand one is provided for making the 
earth-plate test,and the right-hand instrument has a double range 
and is provided with a two-way switch. This ammeter is used for 
measuring leakage currents. T'wo recording instruments are provided, 
one an ammeter for measuring the earth current, and the other a 
voltmeter which can be used for measuring the drop of volts on the 
rail bonds or other purpose. A feature of this board is that the earth 
ammeters are protected by a special short-circuiting switch (of which 
we give a separate illustration), adjusted to operate at a current 
slightly in excess of the maximum range of the recording ammeter, 
so that if an earth occurs the instruments are short-circuited and 
protected from damage. 
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TELEPHONES. 


About 80 tramway systems in England are equipped with the 
General Electric Co.'s system of telephones. The company particu- 
larly call attention to the substantial nature of their central station 
telephone switehboard, which is built upon the latest lines and of a 
design quite in character with the high-class instrument work 
generally found in generating stations. The annunciator drops are 
arranged so that their spring jacks can each be removed separately 
for renewals, and are all interchangeable. A new telephone post for 
use on the line is shown in the figure. It contains a receiver and 
transmitter, automatic switch and all other adjuncts. Arrangements 
are aleo made for a large magneto bell to be connected to the tele- 
phone in the post. This combination is generally used at the 
terminus or some other important point on the tram lines, so that in 
case of need the generating station can ring out to the pointsman on 
duty. The magneto bell is attached to one of the poles or to the 
side of any convenient adjacent building. The transmitter and 
receiver are each made so that they can easily be detached and 
renewed, and the whole of the worknianship is of a nature to 
withstand rough use and hard wear and tear. 


THE LORAIN SYSTEM. 


The following is, in slightly abbreviated form, the report 


submitted by Mr. C. E. C. Shawfield, borough electrical tram- 
ways engineer to the Wolverhampton Corporation, on the 
surface contact tramways running in that town, A detailed 
description of the system was published in 7% Electrician, 
Vol. XLIX., p. 174 :— 

When the question of the adoption of the Lorain Surface Contact System 
was first considered by the committee in April, 1901, I informed the com- 
mittee that I could not undertake to express any opinion as to its merits 
or d«merits until I had seen the system in commercial operation for at least 
one year under the ordinary conditions of traffic and climatic variation 
that exist in Wolverhampton. The Council ultimately decided to accept 
the offer of the Lorain Company to equip about 11 miles of single track 
with their system, and to allow the Corporation to commercially operate 
the same for one year, at the end of which period they were to come to a 
definite decision as to the acceptance or rejection of the system. A con- 
tract was entered into with the Lorain Steel Co. on this basis, and signed 
by both parties on July 26, 1901. 

The folowing table shows the total length of line in operation, the 
average number of cars in service, and the total car miles run for each 
month, from February, 1902, to February, 1905, inclusive. 


Table I. 


Length of line ; ' Average Car-miles 
| in 1 5 number of Total per mile of 
Month; Miles carain care in w, single 
tingle track. meee ser vice. mies. track. 
1902. 
February 1:8 5 2 | 3,238 1,798 
March ...... 18 3 2 . 4,633 2,573 
April .. 18 | ó 2 4,441 2,467 
May ......... 5175  , 11 7 16,062 5,105 
June | 8:377 | 12 10 24, 268 2,897 
July ..., 8'377 16 15 | 30,257 3,612 
August. 97777 | 20 16 39,154 4,004 
September. 11:085 22 19 41,920 5,782 
October. 11083 | 22 19 46,544 | 4,199 
November. 11:085 | 22 15 41,139 5,712 
December.. 11088 | 19 15 | 45,268 4084 
1903. 
January .. 11083 20 16 | 48502 4376 
February ... 11:083 21 16 ` 43,486 3,923 


\ 


The above table does not include the track laid inside the car depot 
Cleveland-road. 


The acceptance or rejection of the system depends on whether or not it 
proves itself a commercial success as compared with the overhead trolley 
system, and in the terms of the contract with the Lorain Steel Co. the 
definition of commercial success is divided into five headings— namely (1) 
Safety to human beings and animals, (2) reliability, (5) consumption of 
electrical energy per car-mile, (4) cost of working, (5) cost of maintenance, 
I have accordingly divided my report into sections dealing with each of 
these different points of view. 

1. SAFETY TO HUMAN BEINGS AND ANIMALS. 
(a) Obstruction to Traffic. 

Although it would appear at first sight that there is a certain possibility 
of accidents occurring through persons or animals slipping or stumbling on 
the metal top-plate, yet the experience gained during the period of main- 
tenance by no means confirms this; and the fact that there is no record of 
any accident having been reported from this cause is in itself reasonable 
evidence that this source of danger is more apparent than real. 

(b) Possibility of Injury from Electric Shock. 

As regards the comparative liability to receive shock, I have carefully 
analysed the daily records, and have extracted therefrom the following 
data, which may be summarised as follows : — 


Table II. 3 


Leakage due to 
moisture in , Total. 
granite box. 


h Cups damaged Cups damaged 


Mont in fixing. by ehort-circuit. , 


10 to 49 50 to 500 10 to 49 50 to 500 10 to 49 50 to 500 10 to 49 50 to 500 


— volts. | volta. | volts. volts. | volts. | volte. | volts, | volta, 

1902. | | | | 
May .. 5 44 12 4 UE 17 438 
June x 18 16 me d EE 18 16 
July ... 10 4 2 "- 12 ' 4 
Aug. ... 8 1 1 es 9 4 
Sept. 5 4 2 es 7 1 
Oct. .. | 8 | 10 on 1 8 11 
Nov. 7 4 mM 7 4 
Dec. .. | 7 | 5 7 | 8 

1905. | | 
Jan. 5 2B | 3 13 
Feb. i 2 | 5 , 1 1 009, 5 
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In considering the above table it should be pointed out that a large 
percentege of the live studs which were found during the month of 
May were entirely due to insufficient care being taken in the assembling of 
the various parta of the boxes before fixing, and to the general haste with 
wbich the work was done in order to get the line open in time for the 
exhibition. The only cases where trouble has been experienced from this 
cause occurred on the length of line from Navigation-street through the 
centre of the town to (‘oleman-steet via New Hampton-rcad, which was the 
length opened immediately before the exhibition. No case has ever been 
found on any of the other routes, and no instance of a box giving trouble 
from this cause has occurred since June 2, 1902. 

Since that date practically every live stud which has been found on 
the line has been due to one cause—namely, to the damage done to the 
cup by heavy short-circuits caused by scrap iron on the track, and as these 
short circuits (with very few exceptions) only occur at points and crossings, 
it follows that the principal risk from “live” studs is also at such points 
and crossings. It is found that the great majority of “live” studs occur 
at particular po:n's, and it is very rarely that a case occurs of a box bring 
“alive” at a dangerous voltage other than at certain known places. I may 
explain that the effect of a heavy short circuit, or of a number of shert 
circuits on apy one box, is to cause the interior of the top half of the cup 
to become burnt or charred, with the result that it loses its insulating pro- 
perties and allows a leakage to take place from the lower carbon to the top 
plate. If it were possible to prevent the occurrence of these short circuita, 
or to minimise their effects, the number of boxes which would be found 
“alive ” at a dangerous voltage would probably be extremely small. 

It will be noticed that in the table I have clas:ified the “ live” boxes 
under two headings—viz., those below and those above 50 voits. 

It will be seen from this table that the number of boxes found “ alive” 
since the end of Jure averages about six per month, or the equivalent of 
six boxes per mile of single track per annum. As previously stated, prac- 
tically the whole of these cases occur at certain known places where points 
and crossings intereect the track, and where, owing to conditions of 
gradient, it is impracticable to insert a protecting resistance in series with 
the boxes in the vicinity. It should, furthermore, be pointed out that as 
these danger points are known more careful watch is kept upon them than 
upon the rest of the line, and nearly every case of a live box is dis- 
covered immediately it occurs, and a telephonic message is sent from the 
nearest feeder pillur to the car depot instructing the breakdown gang of its 
locality, and arrangements are made for its immediate removal. lu the 
interval, where possible, the box is guarded either by an inspector or 
policeman on point duty, who warns pedestrians and vehicular traffic to 
keep clear of the danger spot. 

Below will be found a statement of all the accidents which have been 
reported to the Tramways committee, and which, upon investigation, have 
proved to be in any way due to electric shock from a “live ” box. 

(a) May 3rd.— Two horses reported to have received shock from box 21 
A 7, at the corner of Waterloo-read and Darlington-street. Neither horse 
fell and no damage was sustained. Box found “alive” at 120 volts, 
damaged by ashort circuit. 

(^) May 8th.—A pedestrian received a shock through stepping on box 15 
C 4, Five Ways. Horse also reported to have received a shock from same 
box. No damaged sustained in either case. Box found “alive” at 510 
volt». (up coatained moisture and was broken in fixing. 

(c May 10.h—A horse received a shock from box 14 B 21, near Bush 
Inn, Piper's-row, and sustained several bruises as the result of falling. Box 
found to be alive at 430 volta. Armature cup contained water, having 
heen broken in fixing. 

(d) May 24th — Two horses attached toa Great Western Railway van fell 
on box 7 C 26, near Horse and Jockey, Kilston-xtreet. Box alive at 
530 volts ; cup broken in fixing. 

(^) May 24th—The drivers in charge of the above-mentioned van received 
shocks when assisting the horses, but were more startled than hurt. 

iJ) May 26th— A horse stepped on box 12 D 3, Bilston-street, receiving a 
shock which caused it to fall and sustain several bruises. This box was 
found to be “alive” at 480 volts, and had been broken in fixing. 


A comparison with tbe precediog table reveals the curious fact that, 
since May 26tb, there is no authenticated instance on record of avy 
person or animal having received a shock from a “live” box, although 
since that date 45 instances have occurred of boxes having been found 
“alive " at a pressure of over 50 volte, at certain points in the track. The 
fact is the more curious, inasmuch as, during the winter months the 
liability to a ehock from a live box is considerably greater than in the 
summer, owing to the greater prevalence of wet and muddy streets. 

As a matter of interest, however, I show in the following table particulars 
of the average number of emergency calls per mile per annum in the case 
of Liverpool, Sunderland and Bolton :— 


Table III. 
Miles of Number of Emergency calls 
Town. single track emergency calls per annum per mile 
in operation. per annum, of single track. 
Sunderland 1711 7) 4:07 
Bolton ......... 33 | 117 3°54 
Liverpool ...... | 100 1,015 10°15 


I am of opinion that a careful consideration of the foregoing facts justifies 
the conclusion that, although with the Lorain system there is probably 
a somewhat greater liability to shock, there is distinctly less risk of serious 
injury to users of the streets than with the overhead system, and there- 
fore, so far as safety to human beings and animals is concerned, the Lorain 
system may be considered to fulfil the conditions of the contract. 
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2. RELIABILITY. 
t will be found in the following table :— 
Table IV. 


TNT NEUSS. io i 


— — — 


Car- miles lost due to faults 
in Lorain system. 


tal. 


0 
Total 
mile of single 
track. | 


95 | 9 |102 | 197 
49 | 10 | 59 70 
117 | None | 117 140 
55 None 55 5:6 
68 | 13 | 8l 73 
39 | 10 | 49 44 
7| 1| 18 16 
47 7 | 64 48 
85 | 6 | 91 8:2 
35 19 | 54 4:8 
1,483 | 595 | 85 680 | 


shows that out of a total of 680 miles 
tem only 124 per cent. were due 
EE cone being accounted for by 
1 of the track equipment, it 
* were due to boxes short- 
caused by breakdowns of the mechanical 
whole of the 19 car-miles lost 
in track equipment were owing to 
at the corner of Waterloo-road 


| Car-miles, 
of collecting skate . . . 82 
n between skate and motors Seeed 117 
to o improper adjustment or want of inspection 144 
hip in tion . inia: qi. €0 
et system ... —— e e ere sheuse 90 
UM aun 102 
es -——— ostes 595 


and July, all available cars were kept in service, and 
spare cars at the depot, so that in the event of 

f the cars in service, that car had to remain at the 
were effected. The more correct method, 
percentage of journeys lost, due to defects 
ll be d o take the shown in Table IV. for the 

i inclusive, during which period the full 
able. During this period the total number of 
system, average 5'2 car-miles per mile of 

ib, or 62 car-miles per mile of single track per annum. 
xe "ade single track per annum is 48,132, 
car-miles lost, due to defects in 
or — words, the number of car - miles 
it to 13 out of every 1,000 miles run. Unfor- 
no y during the period of maintenance 
4 opportuni when subjected to a heavy fall of 


it w. een th =a P 


co lost is 


ere * L 
á — 


of | ng the | cov it 
snow. After dieu g this matter very fully with other tramway 
— werte Jus | of the country, and from observance of the 


erhead ryatem ,lam of opinion that on the 
3 x operation there i is e is very little to choose between 


| 1 of reliability of the Lorain system, I have 
X tho posibility of trouble arising in future years 

; of the rail levels by deterioration of the 

are laid, as this aspect is being dealt with 


OTN ENERGY PER Can-MiLE. 


ie at the consumption of electrical energy per car mile 
is greater | orain sy than would be the case with the over- 
ead system. Th IM three :—1. The additional current required 

tion of mag Skates. 2. The additional current 

to the extra weight of the magnet and 
ear. 3. The leakage which takes place 

om box to rail under each car in service. 
r-mile under each of the above headings 


"-— * pe 
bes 


Units per car-mile. 
. 0111 
,k. tees 0'151 
ID |TWR*"raPpéveewuestesssecsonveveev 0:008 
CMM 
0°25 
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The total average current consumption per car- mile with the Lorain 
system under normal conditions of traffic is about 1°4 units per car-mile. 
Deducting the figure of 0°25 units per car mile as calculated above, it will 
be seen that the corresponding current consumption with the overhead 
system would be 1°15 units per car-mile. In other words the increase in 
current consumption due to the Lorain system is equivalent to 0°25 unit 
per car-mile, or 22 per cent. more than would be required for the overhead 
system, Assuming that the average price paid for electrical energy in the 
future wil be 1°65d. per unit, the additional cost in electrical energy 
consumed by the Lorain system will be 041d. per car - mile. 


4. Cost or OPERATION, 


Apart from the question of consumption of electrical energy, which I 
have already dealt witb, no othtr items would be in any way affected, 
either favourably or adversely, whichever system were adopted. 


b. Cosr or MAINTENANCE. 


During the whole of the time since the experimental line was first opened, 
nine cases have occurred of damage to the cable terminal and insulator 
through defective soldering, the average cost of repairs being 24s. Having 
regard to the fact that in the length of track now in operation over 6,000 
of each of these parts are installed, wbich involved the making of over 
12,000 soldered joints, the percentage of defects is exceedingly small. 

For the purposes of this report it may be safely assumed that the top 
and bottom carbons and the flexible copper ribbon have the same average 
life, and judging from the results of experiments which I have made, I 
should estimate this life under normal conditions, at approximately 
500,000 operations. Assuming that the present average frequency of ser- 
vice is maintained and making a!lowance for special cars and dead mileage, 
each box will be operated 50,000 times per annum. It will be evident, 
therefore, that on this basis the life of the contact-making mechanism 
should be 10 years. 

The life of the armature cup is more difficult to estimate, as there is 
very little data available to go upon. After giving this question very 
careful consideration, I have come to the conclusion that, so far as it is 
possible to foresee, there is no reason why the average life of the armature 
cup, together with the mechanism contained therein, should be less than 
10 years. As there are 550 cups installed per mile of single track, allow- 
ance must be made for renewing one-tenth of this number, or 55 cups per 
mile of single track per annum. To this must be added the renewals of 
boxes damaged by thort circuits or other causes, and on the basis of recent 
experience I estimate that the number of boxes to be annually renewed 
from this cause will not exceed 12 per mile of single track per annum. 
Therefore the total renewals of cups which should be allowed for are 67 per 
mile of single track per annum, which is equivalent to an annual —— 
ture of £40, or 0'2d. per car-mile. 

Contact Plates, 

From careful observations of the average rate of wear of the contact 
plates I am of opinion that the average life will be about two years. On 
this basis the annual cost of renewals will be very heavy indeed, as when a 
certain depth of metal is worn away from the centre part of the contact 
plate the whole plate has to be scrapped and a new plate fixed. The Lorain 
Steel Co. have now brought cut an improved form of plate in which the 
centre portion, which is subject (o wear, is made removable, so that it can 
be taken out and replaced whilst the cars are running. The available depth 
of metal which can be worn away before renewal is necessary is about 50 per 
cent. greater than with the existing type of contact plate, so that the average 
life will be increased. With the present form of contact plate the number 
of renewals per annum may be taken as 275 new contact plates per mile of 
single track, to which should be added five plates per mile of single track 
for replacements at stopping-places where the wear is very much more 
rapid, making a total of 280 new contact plates per mile of single track per 
annum, the cost of which, including labour, would be £224, or 1:12d. per 
car-mile. With the improved form of contact plate I estimate that the 
average life will be three years, and, consequently, the renewals will be 
183 per mile of single track per annum. Adding five in respect of special 
renewals at stopping-places, there will be a total number of 188 renewable 
centres required per mile of single track, which, including labour in fixing, 
represents an annual expenditure of £19, or 0:094d. per car-mile. 

I consider that the existing type of contact plate cannot be considered 
satisfactory within the true intent and meaning of the contract, and that, 
consequently, the contractors are bound tə replace, at their own expense, 
the whole of the existing contact plates as a necessary condition of the 
acceptance of the system. 

Inspection and Testing. 

At the present time the boxes in the immediate vicinity of points and 
crossings are tested daily, and the whole of the track is tested once a week. 
Two men are engaged a p:riion of their time on this work, the average 
number of hours per annum spent thereon being 2,500. At an average 
rate of pay of 7d. per hour, this is equivalent to an annual expenditure of 
£7 per mile of single track per annum, or 0 035d. per car-mile. 


Magnets and Magnet Coils. 

The only parts which are subject to any deterioration are the magnet 
coils, and as these are hermetically sealed, and the temperature rise therein 
is comparatively small, they should have a life of at least five years. 
Assuming that the coils have to be entirely renewed at the end of five 
years, the annual cost per car, after making allowance for value of scrap 
copper in the old coils, will be £6. 14s. To this should be added a sum of 

per car per annum for minor repairs caused by accidents, making the 
total annual expenditure £8, 4s, per car per annum, or 0°089d. per car-mile. 


Batteries, Switches and Connections, 


I should estimate that the battery plates should last on an average 
five years, at the end of which period the cost of renewal will be £10 per 
car, The quantity of current taken from the batteries is very small, and 
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the cost of re- charging only amounts to 108. per car per annum. The 
switches at present fixed for controlliog the battery circuit and shunt 
circuit of the magnets are of a somewhat flimsy and unsatisfactory type, 
and if the system is accepted these switches should be replaced by the 
contractors with others of better construction and mechanical design. If 
this is done their future cost of maintenance need hardly be considered. 
The total expenditure under this headiog may therefore be taken as 
£2. 10e. per car per annum, or 00270. per car-mile. 
Collecting Skate. 

The following table shows the maximum, minimum and average life of 
the collecting skate in car-miles for cach month from May, 1902, to 
February, 1905, inclusive. 


Table V. 
Maximum life Minimum life Average life 
Month of skate of skate of skate 
in car-miles, in car-miles, in car-miles. 
1902. | 
May arnravicas 1,150 ! 700 800 
June NN 3,200 250 2,150 
July q q v 58. 100 | 415 2,175 
August. | 5,700 500 2,450 
September | 3,550 1,025 2,350 
October . 3,975 525 2,775 
November 4,600 2,200 8,550 
December 5,925 | 2,025 5 800 
1903. 
January ee 8,750 1,000 4,150 
Februar.. 8,575 2,100 4,525 


À very marked improvement has been effected in the wearing qualities 
of the collecting skates, and judging from the behaviour of the type of 
skate which is now being adopted as a standard, I am of opinion that the 
average life in the future will not be less than 6,000 car-miles. The average 
cost of renewal per skate is £1. 10s., which gives an average cost per car- 
mile of 0 06d. 

Inspection and Adjustment of Cur Equipment. 

The magnet and collecting skate equipments on each car are inspscted 
nightly, when the car comes out of service, and any adjustments that may 
be necessary are made before the car goes out next morning. The average 
time spent on this work amounts to 172 hours per car per annum, which, 
at the rate of 7d. per hour, is equivalent toan annual expenditure per car 
of £5, or 0°054d. per car-mile. 


Summary of Comparative Costs. 

In coneidering the comparative costs of maintenance of the Lorain and 
overhead systems, it should be pointed out that the estimated cost of 
maintenance for the Lorain system takes into account all renewa’s which 
are likely to be necessary over a considerable period, and therefore account 
should be taken of similar renewals in the case of the overhead system, 
over and above the ordinary annual cost of repairs. It is very difficult to 
tay just what these renewals would amount to if the overhead system 
were installed in Wolverhampton, as & good deal naturally depends on the 
type of overhead construction adopted, but Ido not think that £20 per 
mile of single track per annum is in any way an excessive estimate. On 
the same basis of car-mileage per mile of single track that has been 
assumed in the case of the Lorain system, this is equivalent to O'ld. per 
car- mile. Table VI. shows in parallel columns the comparative costs of 
the Lorain and overhead systems respectively. 

In the following table the figures as to the annual maintenance of over- 
head equipment represent the average cost of repairs and upkeep in the 
case of 15 towns from whom I have obtained information on this point. 


Cost in pence per 
-mile. 

Lorain aystem. l LT = E a 

A B Total 


Track Equipment— | 
Armature cup and contact mechanism .................. | 0'036 | 0164. 
Contact platteeeeeeeeeeeeeeeeeee . 0:094 | ... 
Inspection and testing of track .............. . Da 
* Renewa's of granite casings .............-. nn 0:24 
Totaſs do sea vg suras iae 0:165 | 0:404 | 0:569 
Car Equipment—- 
Magnet coils and cases 2. . | 0:016 | 0075 
Batteries and charging . 0:005 | 0' 
Collecting skaten 0 06 985 
Inspection and adjustment I 0:054 | 
Tota! m EON EUER 0:135 | 0:095 , 0230 
Total Maintenance ItᷣLBLV ⸗ · one 0:300 | 0:499 | 07799 
Electrical energy (1:4 units at 165d. per unit) Jis .. | 981 
Total ........... eene 3:109 


* As per borough eurveyor’s estimate. 


Table VI.—C: mparative Costs of Maintenance. 


It will be seen from the table below that the total additional coet of 
working of the Lorain system, as compared with the overhead system, is 
equivalent to 0°813d. per car mile. The actual annual expenditure on 
the routes at present in operation may be taken as approximately £1,810 
per annum. This figure does not include any allowance for interest and 
sinking fund on the extra capital expenditure that will be incurred with 
the Lorain system. For the information of the committee, however, I may 
state that the extra capital expenditure on the Lorain system, iocluding 
both track umet and car equipment, may be taken as £1,250 per mile 
of single track, the interest and sinking fund on which, calculated at 4 66 
per cent., amounts to £58 per mile of single track per annum. 


ABSTRACT OF THE BOROUGH ENGINEER'S REPORT UPON 
THE GRANITE CASINGS OF CONTACT BOXES. 


The stoneware casings were constructed in America of re-constructed 
granite. 6,212 boxes have been fixed, of which 2,269 are in good condition, 
2,479 are slightly damaged and worn, and 1,464 are badly damaged and 
worn. It is somewhat difficult to arrive at a correct estimate of the wear 
of these casings, as the conditions under which they are fixed are extremely 
varied. Speaking generally, the first few consignments of casings were either 
of inferior material or were over or under fired, for immediately they 
received a blow from a hammer in fixing, or traffic of any weight paste 1 
over, the edges became broken and crumbled away to such an extent that 
they could easily be disintegrated without the slightest trouble by applica- 
tion of a walking stick. 

In every instance the casings have worn the most where surrounded by 
granite paving ; this, I believe, is due to the additional force with which 
wheels of vehicles strike them when travelling cver the rough surfaces of 
granite setts. Where wood paving surrounds the casings they have 
suffered much less from the traffic, and are, generally speaking, in much 
better condition. The same remarks apply to sandstone sett paving, but 
to a smaller degree. 

I should state that, as far as I have been able to ascertain, not one of 
the casings originally fixed has been changed or replaced on account of its 
haviog been worn out or become eo defective as to require this being done ; 
but there are several which, in my opinion, should be replaced by new 
ones immediately. I bave not received any complaint during the 14 
months the contact boxes have been fixed with regard to their position ia 
the roadway, and I believe that little or no inconvenience is caured to 
traffic by them. An improvement has been made in the shape of tte 
boxes fixed in the curves, and in the newest portion of the track boxes of 
this character have been fixed; but in the track originally laid the 
rectangular shaped boxes alone were fixed. Some of the latter have, 
however, been changed, and a great improvement in the appearance of 
the road bas been made. 

Taking the origival casiogs, which I consider are undoubtedly of inferior 
material, and dealing only with those fized in granite paving, the average 
life of casings in these portions of the track is three years, estimated upon the 
first consignments of casings of inferior quality. In other portions of the 
track, owing to tbe better quality of the material of which the casings have 
been made, it seems fair to estimate their life up to anything from five to 
10 years. Supposing an average were struck between these figures, and 
74 years were taken as the average life, with a renewal costing 14s. per box, 
the cost for renewals per car-mile per annum would work out at 0°24d. I 
am of opinion that 14». per box is a high figure and should be reduced. 
I should mention here that a design for an improved casing and box plate 
complete has been made by the Lorain Compamy, which, if adopted, would 
largely —if not entirely— protect the re- constructed granite from wear by 
traffic of any kind. Upon the adoption of boxes of this character, the cost 
per car-miie would be considerably reduced. 

The borough electrical engineer has asked me to deal with the ques ion 
of how far the system may be interfered with, supposing the rails become 
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Cost in pence per 


-mile. 
Overhead syatem. UU 
A B | Total. 
Overhead Equipment— 
All overhead work ........... .. . . 0:216 | 0:100 
j 
"TOUR I8 cid ĩ AA 0:216 | 0:100 | 0:516 
Car Equipment — 
Trolley standards and poles 0:027 | 0:016 
Trolley wheels 2... cere GI RES a RA Ehe da pate 0010| .. 
Inspection and adjustment | 0:027 
anes PEDE 
M HT 0:064 | 0:016 | 0:080 
Total Maintenance . 0'280 | 0:116 | 0:396 
Electrical energy (1:15 unite at l'65d. per unit ). . | 190 
11 | | uis | 2:296 


If the new form of granite casings, with the improved top plates covering the casings, are used, this item 


would be entirely or largely eliminated (see borough engineer's report). 
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course of time, I am bound to say that 
the rails will become loose to some extent as the 
allowance, therefore, must be made for 


—— — 


ations, the extraordinary wearing of all kiads of 
of wood paving, which was looked for in the paving 
boxes, as a result of their being so placed, 
sen. owing, in my opinion, to the fact that the 

avoided Bad wey oe by i toast traffic in the Mp 
j t ng, gene speaking, will wear a little 
more in the immediate vicinity of the boxea than in the rest of the track. 
As it has been shown conclusively by facts that wood paving and sand- 
—— ee to the life of the casings, and as I believe it has 
ited to the life of the skates, it is worth consideration as to 


It is not practical to 
| setts, but if a centre strip, say Sin. or Ain. 
between each of the boxes were formed with wood blocks or sand- 
J s n even surface, it would materially lengthen the life 
t, I believe, detracting from the appearance of the 

road or causing any inconvenience to carriage traffic. 
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We have made enquiries as to the progress of other surface- 
one of t is used for operating the tramways. 

l Dolter System, which is also a magnetic contact system, 

tt: was described in our issue of November 21, 1902, and 

We are informed that the Bois de Boulogne line 

‘continuing to run well and has been free from 

l The Kingsland Mechanical Replacement Surface-Contact 

šystem, a description of which was published in Zhe Electrician, 

Vol. XLYVIL, p. 131, is now owned by the Traction Company 

the Jnited Ki i 

e modific tior sand improvements in detail have been intro- 

The main feature of the system is exactly the same, 

me ns of a tappet arm attached to the car; and a slot 

‘alongside one of the track rails to accommodate the 

sl. a ade, this latter consisted of a six-armed tappet 

which the ear was passing. Every alternate 

tappet wheel in either direction served to 

tor, A tappet arm at the front of the car served the 

served the second or disconnecting motion 

3 arrangement of a front and rear striker 


contact systems, but there is no other town in this country in 
to the Lorain system in general lines but differing in 
| Ne have been no fresh developments in connection 
| e 
ident 5. à 
eee 
ALY 
E om. Since the date of that description, 
| „ that of a mechanically operated switch, worked 
jA - E 4 à x . 
ppet arm and the external operating portion of the switch 
was revolved one arm at a time, according to 
nd disconnect the surface-contact stud with the main 
ng motion of the switch, and a similar arm at 
tained, but the six-armed wheel has been replaced 


Th 


by a single lever, which stands normally in a vertical position 
within the rail slot, and which is simply depressed by the 
action of the tappet wheel on the car, returning immediately 
and its vertical position. The switch itself 


watertight case, which is bolted to the tram 
n of the switch consists of a double ratchet 
z in either direction of the car. We are 

switch has been successfully subjected to 


ina 
The acti 


| been worked under water for a week at a time with- 
1y dete riorat om of the insulation. Continuous experi- 
: has been carried on at the works at Wolver- 

e an experimental line is in operation. 
-Lundell System.— Reference was made in 
ol. AL IX., p. 587, to the latest development 
on-Lundell system of electric traction, and since 

ve understand that nothing has been done. 
kert System.—The great advantage in this system 
mo moving mechanism under the contact stud, 
ssary contact being made through relays collected in 
boxes placed at intervals along the line and away 
tif desired. The broad principles of the system 
ne same as when described in The Electrician, 


4 


at all speeds up to 22 miles per hour, 
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Vol. XLV., p. 118, but the British Schuckert Company say 
that several important details have been greatly improved. A 
modification has been worked out and adopted which allows 
the ears to travel in either direction without switching-over 
apparatus. The original line on which the Schuckert system 
was tried is at Munich, where, we believe, it is still in 
operation. 

Diatto Surface-Contact System.—This system is in opera- 
tion in the towns of Tours, Lorient and Rheims, but has not 
been adopted in any British towns up to the present. A 
description was given in The Electrician, Vol. XLIII., p. 74. 


CORRRESPONDENCE. 


— — 
TRANSFORMER DESIGN. 
TO THE EDITORS OF THE ELECTRICIAN, 


Sirs: In your issue of February 27, 1903, p. 771, Mr. 
Eborall states that it is absolutely impossible to build shell- 
type transformers of 100kw. with a maximum voltage drop 
(inductive load) of less than 4 per cent. without getting a bad 
efficiency. This statement is a great error. Nearly all American 
concerns, and those in Europe—e.y., the Union Elektrieitáts 
Gesellschaft, Berlin—design all their large transformers as shell- 
type, and with excellent results. The above-named company has 
built a great many shell-type transformers from 75kw. up to 
about 2,000kw. with regulations of 13 to 3 per cent. maximum 
inductive drop, short circuit load !), and has got at the same 
time efficiencies of 97:5 to 98:3 per cent. The iron losses are 
usually slightly larger than the copper losses at full load. 

By using a good system of ducts and artificial cooling the 
disadvantage of excessive internal heating of the shell type is 
entirely overcome. | 

Another drawback of butted joints which Mr. Eborall does 
not mention, is the fact that transformers with butted joints 
always have a tendency to hum, especially if a screw is loose 
anywhere. This is never to be noticed with overlapped joints. 
— Yours, &c., Prof. Dr. F. NIETHAMMER, 

Formerly Chief Electrical Engineer to the Union 
Elektricitits Gesellschaft, Berlin. 
Kk. Technische Hochschule, Brünn. 
April 16. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sirs: In answer to Prof. Niethammer's letter, which you 
have been good enough to send me, I would say that in sup- 
porting Mr. Esson's view of this matter, I was only putting 
forward what are undoubtedly the general opinions of those 
engineers who have studied the requirements and design of 
transformers for use on inductive loads. The views I expressed 
are supported by theory and by practice, and it is not too 
much to say that it can only be a question of time before the 
shell type of transformer will be obsolete for everything but 
purely lighting work. 

Its only advantage is that it is cheap—its disadvantages are 
that it is unmechanical, difficult to insulate, difficult to keep 
cool, and difficult to design for high efficieney (over a wide 
range of load) and good regulation at the same time. The 
best proof of these statements lies in the fact that nearly all 
British and Continental makers build core transformers nowa- 
days as a standard product, both for single and three-phase 
work, and that the sale of transformers of the shell type is 
relatively insignificant outside the States. 

I am aware that the two large American companies still 
adhere largely to the shell type, which was the type they 
began with 12 or more years ago; naturally, also, the Union 
Company, being a branch of one of them, follows suit. This 
predeliction of the Americans for an out-of-date type is difficult 
to explain, but it may be due to the fact that American 
experience with transformers used on highly inductive loads is 
certainly much less than that of the Continent, by reason of 
the much larger extent to which rotaries are used over there. 
Whereas the Continental engineer makes a point of using three- 
phase current directly, when anyhow possible (see for instance 
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the large number of Continental three-phase railway and town 
lighting systems), the American prefers apparently to put a 
rotary in between, which, at any rate, has one advantage—-it 
gives him a load of high power-factor, Thus, the need of 
transformers which shall have full load drops of a few per 
cent. on a power-factor as low as 0°5 does not arise, and thus 
the shell type is in this respect good enough; the American 
engineer simply employs three of his standard lighting 
transformers suitably connected. 

It may be pointed out in this connection that the large 
transformers referred to by your correspondent are generally 
used in conjunction with rotary converters ; further, that the 
full-load efficiency affords no eriterion as to the suitability of 
the design from the electrical point of view. The whole 
eflicieney curve, together with particulars regarding the heat- 
ing awl regulation are alone of value in this connection. 

It is also to be partienlarly noted that in recent years the 
General Eleetrie Co. (New York) have got ont a complete 
standard series of core transformers, % they specially 
recommend for power work. 

With regard to the last paragraph of the above letter, 
I think that Prof. Niethammer has misunderstood my remarks 
relative to butt joints, and hence I will not comment on his 
criticisms. Finally, 1 wish to say that, in speaking of shell 
transformers, I do not include the Berry transformer, which, 
although it has iron outside the coils, is really an excellent 
type of core transformer, from the electrical point of view,— 
Yours, &c., A. C. EnponALL. 

London, S.W., April ?1. 


WIRELESS TELEGRAPHY. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: Prof. Righi and Dr. Dessau have sent to me the 
enclosed letter, together with a request that, after reading, I 
should forward it to you for publication, which accordingly I 
have pleasure in doing. I shall be obliged if you will favour 
me with an acknowledgment of receipt.— Yours, &c. 

London, E.C., April 7. G. Marconi. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: With many thanks for the kindly review of our book 
on '' Telegraphy without Wires,” published in No. 1,295 of 
The Electrician, we beg to submit to you the following remarks 
on some points which might have been misunderstood, 

Firstly, with regard to what has been said in the second 
column of p. 857, we wish to state that nowhere in our book 
did we attribute to Prof. Lodge priority in utilising the 
vertical wire known as antenna. On the contrary, in honour 
of the truth, we declare that, as far as we knew, nobody prior 
to Mr. Marconi had utilised the antenna at the same time 
both in the generating and the receiving apparatus. 

Finally, the sentence translated on p. 858 with the following 
words: In the essential details of his apparatus Mr. Marconi 
can, therefore, make no claim to priority,” while corresponding 
verbally to the respective sentence in our book, was intended 
to mean only that the instruments used by Mr. Marconi at 
the beginning of his experiments were not substantially new ; 
there war, however, no intention, on the part of the writer, to 
deny to Mr. Marconi the priority with regard to the special 
use he made of them in their totality. 

We trust you will find space to lay before the readers of your 
most esteemed periodical these remarks, dictated by the same 
sense of utmost impartiality that guided us throughout our 
work.—Yours, &c. Avuausto Ricmi. 

Bologna, April 1. BERNARDO Dzssav. 


[A proof of this letter was despatched to Prof. Righi on 
April 7, the same day that it was received from Mr. Marconi, 
but was only returned to us last Saturday. Our reviewer 
replies as follows to the comments in the letter: — 


Nothing could be further from my intention than to put 
upon the words of Profs. Righi and Dessau meanings which 
they did not intend them to bear. I do not understand Profs. 
Righi and Dessau to dispute the accuracy of my translation of 


the passages in the reference; and the question as to priority 
in the use of the antenna depends, as do so many other things, 
upon the definition of terms. Unquestionably, Lodge as early 
as 1889 used the vertical wire, whether called antenna " or 
‘‘ aerial’? does not matter. He also used horizontal antennæ. 
But whether it is trae or not that nobody prior to Marconi 
used & vertical aerial wire at both the generating and the 
receiving stations (surely this was suggested long before by 
Tesla) simultaneously, the matter is equally unimportant, 
because Marconi never patented the use of the vertical antenna, 
either one antenna or two antenne, and his patent shows 
horizontal ones. As to the second part of the letter of 
Messrs. Righi and Dessau, I am entirely in accord with them. 
I understood the sentence on p. 858 to mean exactly what 
they say—namely, to mean ouly that the instruments used by 
Marconi at the beginning of his experiments were not sub- 
stantially new. They were, as all the world now knows, in 
reality the inventions of Prof. Righi. | 


EARTHING THE MIDDLE WIRE. 
TO THE EDITORS OF THE ELECTRICIAN, 


Sins: There are probably other readers of your paper 
besides the writer who are indebted to Mr. H. M. Savers for 
his proof of the formula given by me for the test described in 
your issue of March 20th. As you will remember. I sent you 
with the formula a proof deduced from a graphic diagram 
representing E.M.F.s and currents, the proof being worked out 
geometrically. The proof involved your publishing the diagram 
as well, and [ suppose that want of space prevented this being 
done at that time. Hence the formula went forward without 
the proof. It is, therefore, the more satisfactory to me that 
Mr. Sayers has attacked the problem algebraically. 

I may say that in actual practice I find the alternative test 
which I gave in your issue of March 20th to be, in some cases, 
more applicable than the first. Also, that the test is more suit- 
able for large network systems, having insulations of 20 or 30 
ohms, than for small systems, though I believe that with a 
small bank of lamps thrown between earth and the more leaky 
main, so as to increase the normal reading on the voltmeter 
(V), it can be applied on systems ranging up to 100 ohms. 
It 13 a very easy matter to allow for the bank of lamps. 

I have found Russell’s test give, under certain conditions, 
results from 400 to 500 per cent. too high, as compared with 
Frisch's test and my own, on a large system; but to be much 
more nearly correct with a small system. The reason for my 
own test being incorrect with high insulations is purely an 
arithmetical one and easy to explain; but I am a bit puzzled 
to understand why Russells test, with low insulations, some- 
times comes out so much too high. It seems to me that 
Frisch's test is most reliable of all, though somewhat drastic. 
I have not had an opportunity of checking Raphael's test 
against Frisch’s.—Yours, Xe., A. M. TAYLOR. 

Birmingham, April 21. 


“LOADSTONE” OR *LODESTONE." 
TO THE EDITORS OF THE ELECTRICIAN, 


Sins: There can be no doubt that etymologically lodesfone 
is the correct spelling, as also in the word he, = meaning 
the stone (or the star) which leads. But there is also no doubt 
that Dr. Gilbert himself used the spelling loadstone (see page 11 
of “De Magnete), and therefore m dealing with Dr. Gilbert I 
have used his spelling of the word. This answers Mr. May- 
cock’s query on p. 1,074 of your last issue. I may add that 
it is not always easy to be responsible for one's spelling as it 
appears in print, For example, I habitually spell magnetize 
with a , as being not only etymologically correct, but being 
also the way I pronounce the verb. Yet often I find it printed 
nutgnetise, with an s, being the way it is pronounced in Edin- 
burgh. Again, the word ampere, which is so spelled in the 
legal Order in Council, with a small a and an unaccented e, is 
often misprinted with an accent on thee. One does not take 
these things too seriously : they are merely the vagaries of the 
P. D. (I mean the printer’s devil). - Yours, &c., 

London, N. W., April 18. SILVANUS P. THOMPSON, 
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Sir DOUGLAS FOX said he did not anticipate that the Board of Trade 
would take exception to the size of the tunnel being fixed by the 
Committee. 

In answer to the chairman, Witness said the only difference between 
the portion of the line on the surface and an ordinary steam railway would 
be the presence of the electrical conductor, which would necessarily entail 
an extra expenditure upon the permanent way. A large average was being 
allowed for rolling stock, owing to the rapid service proposed, but on the 
point as to the relative cost of a steam and electric railway, mile for mile, 
he was of the opinion that only a slight increase happened in the case of 
electrie traction. In the present instance,the greater number of stations 
had an effect upon the cost, and land was very much more expensive 
in tube railways than others. Thus, in one case, £28,000 a mile was. paid 
for land, and in another £35,000 per mile, very much in excess of the prices 
which had to be paid in the case of lines notin tunnel. Inanswer to further 
questions by the Chairman, Witness stated his belief that in a very few 
yeara all the steam railways in and around London would be changed to 
electrical working, but there was no reason whatever why these lines should 
not, at the point where they emerged from the tunnels, give all the 
facilities of an ordinary railway, both as regards goods as well as passengera, 
At present no arrangements had been made in the bill for interchange of 
goods traffic from the main lines of the steam railways to which the rail- 
way was adjacent, but there would be ample space for goods yards, &c., in 
the land schedule. For instance, on the site of the generating station 
there was admirable possibilities for an exchange of this character with the 
Great Eastern Railway. At the same time, however, he did not think 
there would be much possibility of a goods traffic on these lines for a few 
years, as within a very short time he anticipated the capacity of the line 
would be fully occupied by passenger traffic. Dealing with the proposed 
station at the Monument he said the arrangement was, subject to the 
copsent of tbe City Corporation, to have an underground station in all 
respects similar to that at the Bank. 

Sir RALPH LITTLER. K.C., for the City Corporation, interposed that 
the City Corporation did not agree with the station at the Monument and 
did not intend to allow any station underground there. 

Witness continued, and said that the proposed underground station 
would be 65ft. below the surface and 53ft. to the crown of the tunnel, If 
the Corporation objected, then the company proposed to take some property, 
which had been scheduled, for the purpose of building a station. They 
were willing to submit to the usual powers of supervision by the City 
Corporation, and pointed out that, whereas with the underground station 
there would be seven exits from the station, with the other arrangement 
there would only be two. He admitted that the company would save 
a certain amount of money by the construction of the underground station, 
but the extra benefit to the public was nob without importance. 

The CHAIRMAN : Are you prepared to give the City Corporation the 
right to prescribe the seven entrances and exits to the underground station ? 
—Certainly ; and we have scheduled enough property to deal with the 
matter in this way. 

Are there more or less lifts with the seven entrances and exits than with 
the two! — There would be the same number of lifts. 

So that it would impede the working of the lifts if there were only two 
exits, People would have to wait, because those in front could not get 
away to quickly ‘—-Yes, 

Continuing, Witness said that, as a matter of fact, the line had been 
generally approved by the City Corporation subject to there being no such 
Junction as was proposed at Hackney, the insertion of the City clause and 
the deposit of £20,000, the very object of which latter was said to be to 
ensure that the underground works proposed in the City should not be 
commenced and left unfinished. They were willing to insert the City 
clause and also to deposit the sum mentioned. The abandonment of the 
underground station at the Monument also meant that there would be no 
public subways from one side of the street to the other. In connection 
with the Threadneedle-street station, if the underground station was con- 
structed no property would be taken, whereas, on the other hand, a good 
deal of property would have to be acquired. 

A discussion took place here as to whether any such property should be 
taken without the consent of the owners, but eventually 

The CHAIRMAN ruled that consent would have to be obtained, 

Sir DOUGLAS FOX next dealt with the station at Liverpool-street. 

The CHAIRMAN : Presuming the line to be passed, would the Great 
Eastern Railway object to a subway connection between the two railways 
at this point ! 

Mr. PEMBER, K.C., for the Great Eastern Railway Co., said he was not 
prepared to give an answer to this on the spot, but no such subway should 
be constructed without the consent of his clients. 

Sir DOUGLAS FOX thought that a subway at this point would be in 
the interest of the public as well as of the several railway companies. The 
Metropolitan, Great Eastern, and later on possibly the Central London 
could exchange at this spot, and he was quite willing to discuss the matter 
with the Great Eastern engineers. One effect of the construction of the 
subway would be to place the Great Eastern Company in direct commu- 
nication with the suth of London, which was not the case at present. 
Going back to the estimates, he said that the deposited estimates included 
£4,217,053 for the total cost of the line, land for generating station and 
additional lands; works, permanent way and station buildin amounted to 
£2,956,395 ; land, compensation and expenses accounted for £1,070,632, 
whilst the cost of the generating station, including all machinery, rolling 
stock, lifts, &c., was estimated at £1,300,000. All this was calculated fo: 
a 24 minutes’ service from the Monument to Hackney, a five minutes’ 
service from Hackney-road to Chequers Green, and from Hackney-road 
to Forest-road, and a quarter-hour service from the latter point to 
Waltham Cross. Interest during construction was put at £270,000, 
being 10 per cent. for the portion of the line in the open and 
15 per cent, for the tube lines, Parliamentary expenses, legal, engineer- 
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ing and administration expenses and general contingencies accounted 
for £402,975. It was proposed to provide a path between the running 
rails in the tubes so that passengers could walk along the line to the next 
station in the event of a breakdown. Arrangements would also be made 
whereby the signalman could switch on lights in the tunnel when he knew 
of any such accident. These lights would be placed every 200yds. Non- 
inflammable wood was also to be employed for the rolling stock, and it 
was intended to carry out the recommendations of Lord Rayleigh's Com- 


mittee concerning track construction in order to reduce vibration. 


The CHAIRMAN: Is what you propose to put down on the track 
simply theory or has it been tested in a tube and known to counteract 


vibration ? 


Mr. BALFOUR BROWNE: It bas been tested by Lord Rayleigh’s 
Committee on the Central London Railway, and attached to their report 
you will find an elaborate diagram showing the amount of vibration caused 


by the multiple-unit system, ; 


The CHAIRMAN: But a considerable increase has been made in the 


estimates for the permanent way to provide for this new construction. 
Has this ever been tried ? 
Mr. BALFOUR BROWNE: I do not think it has. 


The CHAIRMAN : Then it would be unwise to bind the company to 


any expense of this kind until it has had an opportunity of testing it. 
Sir DOUGLAS FOX: We shall probably use the permanent way in 


question. We have used it on the Great Northern and City Railway, but 


for other reasons. 


The CHAIRMAN thought power ought to be given to the Board of 


Trade to relax any clauses concerning this matter according as to whether an 
experiment with it was successful or not. 

Sir DOUGLAS FOX referred the chairman to the clause in the bill 
which stipulated that the company should submit to the Board of Trade 
for its approval plans, sections and other details of their proposal with 
respect to permanent way, tunnels, platforme, stairs, lifts and other com- 
munications, rolling stock, lighting, ventilation, &c, 

In further examination by Mr. BALFOUR BROWNE, Witness failed to 
see that a shallow subway tramway in place of the portions of the pro- 
poeed lines in tubes would be a better meaus of communication. "The cost 
would certainly be prohibitive on account of the interference with sewera 
and pipes, and he instanced the enormous cost of the District Railway Co.'s 
lines at Cannon-street, which, he said, were, at that point, practically a 
shallow tunnel line—a sort of cut-and-cover railway. 

The CHAIRMAN : But did not they introduce shallow tunnel tram- 
ways under similar conditions ia New York /— Yea, but there has been 
terrible trouble, and the lines have not been a success owing to the great 
cost. 

Under cross-examination by Sir RALPH LITTLER, for several oppo- 
nente, including the City Corporation, North London Railway and North 
Metropolitan Tramways Co., Witness said that he considered the con- 
nection with the latter company’s tramways at Lordship-lane, which were 
in connection with the authorised light railways of the Middlesex County 
Council running to Enfield, was equally effective as the proposal last year 
to connect with the Middlesex County Council's tramways at Palmera Green. 
The seating capacity of the trains would be for 450 passengers. He denied 
that there could be any fair comparison between the estimates put forward 
last year for the Hammersmith. City- Palmers Green line with those now 
suggested, as the stations were more frequent and the general details of 
the scheme altogether different. In regard to the opposition of the City 
Corporation, a clause in the bill provided that three months before the 
commencement of any works in the City the company should submit plans 
of the works to the City Corporation. 

Replying to Mr. POLLOCK, K.C., for the London Council, Witness said 
that in return for the piece of the Hackney Marshes which it was proposed 
to take for the purposes of the railway, an equivalent area of suitable land 
at the other tide of the Marshes was offered. The generating station was 
just outeide the Hackney Marshes, and he did not see that the building 
would in any way injure the value of the playing fields. He had no objection 
to submitting the propored sites for borings to the London County Council, 
edid, this did not bring the company into conflict with the borough 
councils. 

The Committee adjourned until to-day (Friday). 


In the House of Commons on Tuesday, the Great, Northern and City 
Railway Dill was read a third time, and the following London underground 
railway bills were withdrawn :—The Clapham Junction and Marble Arch 
Railway (No, 1), the Central London Railway, the Great Northern, Picca- 
dilly and Brompton Railway (New Lines and Extensions), the Metropolitan 
District Railway (Works), and the North- West London Railway. 


The Stoke Newington Borough Council Bill was read a third time in the 
House of Commons on Tuesday. 


WIRELESS TBLEGRAPHY. 


In the House of Commons, on Wednesday, during the course of the 
debate on the Board of Trade vote, Major SEELY called attention to the 
want of proper communication bstween lightships and the shore. In 
2] years 48 interruptions, varying from two days to weeks and months, 
had occurred in the case of six or eight light-vessels. Three years ago a 
question was asked as to the prospect of these light-vessels being connected 
by wireless telegraphy, and the reply was that the matter was being con- 
sidered. The answer to similar questions was still that the matter was 
being considered. He had been told by representatives of the Admiralty 
and the Post Uttice that the Board of Trade had the ultimate power. He 
could not conceive that it was not possible to come to an arrangement with 
Mr. Marconi by which his system might be used for the purpose of saving 
lives from shipwrecks, 


Mr. GERALD BALFOUR, in the courae of his reply, said the whole 
question of wireless telegraphy was rendered difficult by the fact that we 
had no power over communications made from this country outside the 
ó-mile limit. In Germany and France it was otherwise, and they had been 
able to deal with the question of telegraphic communication between light. 
ships and the shore more satisfactorily than we. Until many questions 
arising in this country in connection with wireless telegraphy had been 
settled by the Admiralty and the Post Office, he was afraid he could not 
undertake that the communication of lighthouses with the shore should be 
by meana of wireless telegraphy. 

In reply to a question by Mr. DOUGHTY, Mr. GERALD BALFOUR 
ubsequently stated that no Department was standing in the way of the 
connection of the lighthouses by wireless telegraphy. 


— ...... 


LEGAL INTELLIGENCE. 


— — = 
Legal Causes. 


The following cases with an electrical interest have been set down for 
hearing at the Royal Courts of Justice during the Easter sittings:— 


COURT OF APPEAL. 
CHANCERY DIVISION. 
General A ppenls, 

In the matter of the Companies Acts, 1862 to 1600, and in the matter 
of the Hiram Maxim Lamp Co. (Ltd.). (Appeal of Sir Hiram Maxim 
Electrical and Engineering Co. (Ltd.) from order of Mr. Justice Byrne, 
Nov. 4, 1902.) 

Wilde vr. Thompson. (Appeal of plaintiff from order of Mr. Justice 
Buckley, March 14, 1903.) , 

Appeals in re the Workmen’s Compensation Act, 1897. 

Re Alexander L. Isaacson and Annie L. Isaacson. applicants, r. The New 
Grand, Clapham Junction (Ltd.), respondente. (Appeal of applicants from 
award of Westminster County Court judge, Dec. 16, 1901.) 

CHANCERY DIVISION. 
Before Mr. Justice Byrne. 
British Electric S reet Tramways (Ltd.). (Petition of A J. Paine.) 
(Court Simmons.) 

Hiram Maxim Lamp Co. (Ltd.). (To discharge order, dated Jan. 15, 1903 
— witnesses.) 

B. fore Mr. Justice Buck'ey. 

British Thomaon-Houston Co, (Ltd.) v. Manchester Corporation. 
(Action with witnesses.) 

National Telephone Co. (Ltd.) v. Kingeton-upon-Hull Corporation. 
(Action with witnesses.) 

Patent Exploitation (Ltd.) v. American Electrical Mfg. Co. (Action with 
witnesses.) 

KING'S BENCH DIVISION.—(Crown Paper.) 

Charing Cross and Strand Electricity Supply Corporation v. Woodthorpe. 

(Magistrates’ case. Complaint uncer London Building Act, 1894.) 
Ciri Paper. 

Kidd v. Charing Cross and Strar d Electricity Supply Corporation. (Defen- 

dants' appeal from judgment of Westminster County Court judge.) 


Special Juries. 
National Street Guide Co. (Ltd.) v. National Telephone Co. (Ltd.). 
(Contract.) 
Non-jury Action, 
Hiram Maxim Lamp Co. (Ltd.) v. Sir Hiram Maxim Electrical and 
Engineering Co. (Ltd.). (Wrongfully using name of company.) 


Patent Exploitation (Ltd.) v. American Blectrical Novelty 
Mfg. Co. 

This case was before Mr. Justice Buckley on Tuesday. 

Mr. ASTBURY, K.C, (for plaintiffs)said the action related toa patent for 
dry batteries. An action had been previously tried in which plaintiffs went 
through all the then particulars of objections, and he had understood the 
present action was to be tried on these particulara. It seemed, however, that 
that was not the case, and a number of further particulars had been put iu 
which were of an extraordinary character, He was not, under the circum- 
stances, ready for trial, and asked for an adjournment. The Court in the 
previous action had held that pulverisation was an essential part of the 
patent, and it was bad because the patentee had not claimed pulverisation. 
The Court of Appeal, however, thought that the language of the claim was 
sufficiently wide to embrace pulverisation, and held the patent to be good. 

Mr. A. J. WALTER (for defendants) said that no doubt they had raised 
a number of objections which were not relied on in the last case, and he 
did not object to an adjournment. 

His LORDSHIP directed the case to keep its place in the list, but to be 
marked not to come on before May 12th. 


a a eT 


Patent Confirmation Bill.—The London Gaxttte of 21st inst. 
contains notice that application will be made for leave to deposit a 
petition for a bill to continue and confirm letters patent, dated Feb. 25, 
1899 (amended Oct. 17, 1902), and numbered 24,277, granted to 
W. P. Thompson, acting on behalf of F. E. Kip, of Montclair, New 
Jersey, for “Improvements in electrical stop motions for warps.” 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— APPOINTMENTS VACANT AND FILLED. 
| n-Trent Corporation invite applications for the appoint- 
ment of ugh electrical engineer and tramways manager. Salary 
£300 per annum. Applications to the town clerk, Mr. T. N. White- 
head, Town Hall, Burton-on-Trent, by April 30. See advertisement. 
The St. Anne’s and Lytham Tramways Co. (Ltd.) 
of their system of electric tramways, 


uire a manager 
Applications to meme, 30, Birley-street, Blackpool, by April 28. 


An assistant mains superintendent is required for the Sunderland 
electricity department. App ications to borough elec- 
ical and tramwaysengineer(Mr. John F. C. Snell). See advertisement, 
Dorchester Borough Council require an electrical engineer. Appli- 
cations to town clerk, Mr. A. G. Symonds. S:e advertisement. 
Ferranti Limited, Hollinwood, Lancs., require a draughtsman for 
their experimental department. See advertisement, 
An improver, with some previous training, is wanted in a London 
ing current station. See advertisement. 


London County Council Technical Education Board require a 
principal for new Paddington Technical Institute. Commencing 
^ cpu. Applications to secretary, 116, St. Martin's-lane, W. C., 
by May 2. See advertisement. 

Lecturers in electrical technology (salary £170 per annum) and in 


engineering subjects (salary £130) are a PET for Bir- 


mechanical 
mingham Municipal Technical School. Applications by May 2. 


Mr. Thomas Cooper, B. A., A. M. Inst. C. E, A. M. I. M. E., A. I. E. E., 

has been appointed first assistant engineer to the Metropolitan 
lums Board at £300 per annum, in succession to Mr. Hilton 

J on, I . Since October, 1902, Mr. Cooper has been with 

the ieity Supply Co. 

Jones has been appointed chief electrical engineer and 


Mr. 
Mr. A. In — stock superintendent by the Metropolitan 
Rail Messrs. Jones and m have been engaged for some 


— s the Liverpool Overhead Railway Co. 

Mr. F. C. Sellons of Wandsworth has been appointed engineer- 

charge at the s station of the County of Darham Electrical 
ribution C». 
ert McMillan has been appointed lecturer in eagineering 
[unicipal Technical School, 

port (Mon.) Council have appointed Mr. L. de R. du Verge 
y bor h electrical engineer and tramways manager at an 


. Tramways committee recommend the ee of 
field, assistant traffic superintendent, to, the position of 
ent of the tramways department. 

ounced that Mr. J. S. Pringle had been appointed 
l engineer at Salford. Mr. Pringle’s address will in 
tion Electricity Works, Frederick-road, Salford. 


he Review of the River Plate states that Ayacucho 
Uruguay electricity works have both commenced 


8 representative has submitted an electricity 
Municipality. 
lity have signed a contract with the local electric 


ia Alemar Luan de Electricidad has entered into 

rangement with the River Plate Electric Light and Traction Co. , 
which the latte ee Suenos Ayres station will in future 

1 orked y the German pany.. The consideration is £152,000. 
Bermondsey (London).— The applications to date for electric 
m 2 nt repr: sent 5,554 8 c.p. in excess of the capacity of the present 
Berwick. A d putat on from the Corporation visited Hawick on 
last to inquire into and report upon the working of the 
upply scheme of the Urban Electric Supply Co. in the 


in —At the West London Police Court 
esterday the Central I Railway Co. appeared to answer six 
summonses issued by Hammeramith Council, who sought a prohibi- 
tion ordei in res ; of a black smoke nuisance alleged to exist at the 
company's Wood- ot, Shepherds Bush :— 
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| ven by the Sanitary Inspector, who, in cross-examina- 
» informed the company's engineer on one occasion that 
> | appliances from a company the latter would pay 


ay, said the company had done every 
smoke, 'lhey used over 800 tons of 
' boilers were of the beat description. The 
of the harassing methods of the Council. 
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The MAGISTRATE decided to make the order, whereupon Mr. Roskill 
demanded that the prosecution should state under the order what works 
they required to be done, since that was the condition laid down in the act. 

Mr. Bopk1n, for the Council, argued that that could be done at the 
time of the drawing up of the order, but Mr. Roskill insisted that he was 
entitled to the announcement at once. 

Tue case was adjourned for consideration of the point raised. 

Bolton.—There are now 1,294 customers of the electricity under- 
taking, representing an equivalent of 116,328 8 c.p. lamps connected, 
in which are included 144 motors of an aggregate of 9244 n P. 

Brighton.—The Council on Wednesday considered a report recom- 
mending approval of an agreement proposed to be entered into with 
the London, Brighton and South Coast Railway Co. for the with- 
drawal of the company's opposition to the Corporation's bill on con- 
dition that the Corporation purchase the Terminus Hotel outside the 
railway station gates for £10,000. It was proposed to pull down 
the hotel and make a new road on the site, so a3 to connect the con- 
templated tramway route from the railway station to Dyke-road with 
the proposed tramway route from Q1een’s-road to the Aquarium. 
There was considerable opposition to the scheme, which was 
ultimately rejected by a majority of one. 

The Council will apply for sanction to a loan of £1,100 for the 
electric lighting of the Aquari um. 

Cannock. —Negotations are proceeding between the Council and 
Messrs. Whittaker Bros, for a transfer of the Cannock electric lighting 
order, 1901. 

Cardiff —The Lighting committee have ordered a report by the 
town clerk (Mr. J. L Wheatley) on the question of establishing a 
reserve fund in connection with the electricity supply to be circulated 
among the members. Inthe meantime the committee recommend 
the formation of such a fund by setting aside £1,400 odd for that 
purpose. 

Carnarvon — Terms have been arranged for the erection of elec- 
tricity works by the National Electric Wiring Co. The Council 
agree to provide the capital, and the company will erect and maintain 
the works for a period, and pay interest and sinking fund instalments. 

Cashel.—The Council decided last week to advertise for a consulting 
engineer to report on electric lighting. 

Cheltenham.— An inquiry was held here on Friday last into the 
application of the Corporation for sanction to borrow £14,000 for 
extensions of the electricity undertaking. The borough electrical 
engineer (Mr. M. H. Kilgour) stated that £153,302 had already been 
been expended, and that £133,390 was still outstanding. The gross 
profit on the past year’s working was £8,000, which, with £900 
further, had been applied in paying interest and sinking fund. 
There was no opposition. 

Clydebank.—Mr. P. Dawson has been instructed by the Council to 
report upon electricity supply. 

Dewsbury.—The Halifax-road section of the Dewsbury tramways 
was opened on Saturday. The British Electric Traction Co. and 
Batley Corporation have not yet come to an agreement with regard 
to the lines at Staincliffe, and connection with Heckmondwike and 
Cleckheaton cannot, therefore, yet be completed, 

Dover.—Mr. H. F. Parshall's report on the electricity works has 
been issued, and confirms Mr. E. Manville's opinion that the terms 
of the proposed purchase of the Dover electricity company's under- 
taking by the Corporation are fair and reasonable. 

Electric Traction in Ireland.—Efforts are being made to open 
the derelict railway between Birr and Portumna. The line is within 
the area of supply of the Shannon Electric Power Co., and it is pro- 
posed to re-construct and equip the line electrically. Local opinion 
favours the project. 

Folkestone.— The General Purposes committee have under con- 
sideration the construction of electric tramways, and the members 
seem to favour a surface-contact system. 

Frome.—The Council have received sanction to borrow moneys 
tor the erection of electricity works. 

Gowerton.—A company is to be formed for establishing electricity 
works and supplying electric current for public and private lighting 
at Gowerton and Waunarlwydd. 


Gravesend.—The Council have adopted the following charges for 
current :— Arc lamps, 3d. per unit; motive power, 2d. ; lighting 
municipal offices, market clock tower, &c., a flat rate of 64. 

Greece.—Electric tramways have been established at Patras and 
the route is along some of the principal thoroughfares. There seems 
every probability of the enterprise proving a satisfactory financial 
venture. 

Halifax.—The Council are recommended by the Tramways com- 
mittee to extend the tramways from Hipperholme to Hove Edge. 

The receipts of the tramway department for the year ended 
March 31 amounted to £61,342. 48. 6d., or an average of 12:07d. per 
car-mile. 

Hastings.—The Council have obtained sanction to borrow £705 
for main extensions, 

Jedburgh.—The Dean of Guild Court have passed Messrs. Cromp- 
ton & Co,'s plans for the erection of electricity supply works. 


hi (wf a S AER» 
TES AS. — Ba Ba yea 
Jj í » ! 


52 


THE ELECTRICIA 


Kingston (Jamaica)— The Privy Ccuncil have rejected the 
application of the West India Electric Co. (Ltd.) for authority to 
establish electricity works in Kingston. 

Reporta have been prepared for the City Council by the Govern- 
ment electrical engineer (Mr. C. C. F. Monckton) on the present con- 
dition of the electricity works of the Jamaica Electric Light and 
Power Co. and on the terms of the company’s licence: — 

Mr. Monckton thought the station buildings were in a fair stata of repair 
and were conveniently situated. The generating plant, however, would ba 
considered antiquated in England, and by some re-arrangement, and by 
putting ia larger units, the capacity of the station could be greatly 
increased. "l'nere was too much wood in the construction of the switch- 
board, and the fire risk was considerable. He considere:l the arrangement 
of the overhead system unsatisfactory and a source of danger. The supply 
pressure for private lighting was 52 volts. He did not know any other 
undertaking where such a low voltaga was employed. From the under- 
taker's point of view he should consider that most unsatisfactory. The 
advantage of using such a low voltage was that the fire risks were greatly 
diminished, From what he had seen he should think most of the houses 
in Kingston should be re-wired, as he feared if the pressure were increased 
to 100 volts there would be grave risk of fire in a number of the 
installations, and if the pressure wera still further increased to 
230 volte, the standard pressure now in use, the danger was still greater. 
The company were not abiding strictly by the terms of their licence. 
The company’s system did not comply with the regulations for securing 
the safety of the public, and they had never atternmptel to comply wich 
them. Mr. Monckton, who made certiin recommendations on this 
point, said the company used a class of wire covered with a wea her- proof 
compound greatly used in the United Sta'ea, whereas the only wires that 
would comply with the existing regulations were those covered with india 
rubber. If the Government were to insist on rubber-covered wires in the 
Colony, however, it would kill electrical enterprise, and, therefore, he 
recommended a modification of the regulation. There were 656 posts 
erected by the company, and as they renewed from 150 to 200 posts a year, 
it would not be a great hardship to make them strengthen out their system. 
The report, which concludes by pointing out that many of the 
Jamaica regulations have been ignored by the company, has been 
printed and circulated. 


L.O.C. Tramways.—It is announced that the projected Hammer- 
smith to Harlesden tramways of the London County Counsil will be 
constructed on the overhead system. 


Leyton.—The Council are applying for sanction to a loan of 
£9,200 for new feeder cables. The Electric Lighting committee 
estimate that the receipts for the ensuing half-year will exceed 
expenditure. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Leighton Bazzard and Hitchin light railway order. 

A syndicate is promoting a scheme for the construction of a light 
electric railway or tramway from Grays to Tilbury and Parfleet. 

A light railway to connect Corwen and Bettwsycoed is projected, 
and the scheme has received ratepayers’ approval. The length of 
the line, which will be built to standard gauge, will be 271 miles. 
The engineer is Mr. Lloyd Jones. 


Liverpool.— The City Council have entered into an agreement 
with Litherland Council for extending their electric tramway system 
into that district. 


Loughborough —The Board of Trade have extended the period 
for cirrying out the terms of the Lough orough electric lighting 
order until December next, and Mr. C. H. Gadsby has been instructed 
to prepare another report on electric lighting. 


Manchester.— The E'ectri:sity committee finally settled their 
annual estimates on Tuesday. It was estimated there would be an 
income of £233,000, against an estimated expenditure of £242,450, 
leaving £9,450 to be provided out of reserve. The receip's include 
£150,800 from sale of current and meter and motor rentals, £51,250 
from sale of current to the tramways department, and £330 for street 
lighting. On the expenditure side coal is responsible for £36,700 ; 
oil, engine-room stores, &c., £8,900; wages, £30,200 ; repairs, main- 
tenance and renewals of buildings, machinery and mains, £30,000 ; 
rent, rates and taxes, £17,000 ; stationery, printing and advertising, 
£1,800; general establishment charges, £2,500; law aud Parliamentary 
expenses, £3,000; iaterest, £61,300 ; sinking fund, £44,157; instalment 
of loans repaid, £5,043. The corresponding expenditure estimate 
last year was £175,459 and approximate actual expenditure £189,266; 
whilst the income, which was estimated to be £160,447, was approxi- 
mately, £199,263 Oa capital expenditure the amount las: year was 
estima'ed at £875,799, and £626 959 was actually disbursed, but this 
year the figure is £350,600. Buildings and machinery at Dickinson- 
street are to coss £20,000, at B:oom street £16,000, aud at Stuart- 
street £200,000, and the distributing stations are estimated to cost 
£66,000, Mains are put at £42,000, meters at £1,500, and motors 
£5,0C0. The cost of street lighting is estimated at £100 ret. 

Middleton.—An inquiry has been held here into the application 
of the Corporation for permission to borrow £6,0)0 for money over- 
spent on the electricity undertaking and to provide for extensions of 
mains. There was no opposition. 

Morecambe —The British Electric Traction Co. have intimated 
to the Council that, as a Bradford firm and the Morecambe Tramway 
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Co. desire to compete with them as to the electrical equipment of 
the Morecambe and Heysham tramways, they would withdraw from 
the project. 

Perth.—The Corporation have decided to acquire the undertaking 
of the Perth and District Tramways Co. 

Poplar (London). —O wing to the Couacil having postponed the 
scheme of extensions recently proposed by the Electric Lighting com- 
mittee the latter have decided to refuse all further applications 
for current. 

Portugal.—There was a considerable decrease in the importaticn 
of electrical machinery into Portugal in 1902, as well as in the 
imports of heavy machinery of all kinds. 


Private Bill Legislation.—App'ica'ion is to be male for leave 
to amend the Romford aud D.strict Tramways Dill by making addi- 
tional provision for the transfer to the Empire Electric Light anl 
Power Co. of the electricity undertaking of Romford District Council, 
to extend period for laying mains set out in 1990 provisional order 
and to vary periods at which Council may re-purchase. 

Provisional Order.—The Board of Trade have issued a provisional 
electric lighting order fur Cambuslanz to Lanark County Council. 

Sandringham .—H1is Majesty has commenced to give effect to his 
in'ention to s2cure the general adoption of electric lighting at Sand- 
ringham by ordering its installation by Messrs. Whittaker Bros., 
Dudley, in the Park House on the estate, the technical schools and 
the church. The electri: ligh'ing in the Royal residence is als» to ba 
extended during the ensuing summer. 

Stirling.—The Lighting committee have teen instructed to 
prepare a report upon tlie cost of constructing tramways. 

Telephone in Egypt.— It is announced that telephonic communi- 
cation is now open between Cairo and Alexandria. 

Tiverton.—4A report by Messrs. J. and J. S. Enright on the offer of 
Messra. Frank Suter & C». to establish electricity works in the dis- 
trict, and work same for three years, was submitted to the Council on 
Monday. Messrs. Enright consider the proposal to utilise the water 
power of the river Exe impracticable, as sufficient power for the 
whole of the electrical requirements of the district could not be 
supplied from that source, and it would not be economical to erect a 
mixed plant. They recommend that mains be only laid in streets 
extendiog along 3,620vds. of house frontaze during the first three 
years, and in that period it was estimated that the equivalent of 
6,000 8 c.p. lamps would be connected. A continuous-current low- 
pressure three- wire syatem is recommended. The generating s'ation 
would be erected on land adjoining the gasworks, and by adopting 
pas-driven plant, the s:heme would entail a capital outlay of £13,255. 
The annual expenditure was put at £1,729, and the estimated surplus 
at £621. 90 per cent. cf the contract price should be paid oa com- 
pletion of the works, and the remainder when the Council took over 
the undertakiog. The matter is to be further discussed by the Council 
on 30:h inst. 


Walton on-Thames.— The Board of Trade have granted th? 
application of the Council for a provisional order for the district. 
Col. Crompton has reported favourably on the offer of the Urban 
Electric Supply Co. to establish electricity works, but the Counzil 
have invited the company to submit a modified scheme. 


Watford.—The Council propose to apply for a provisional order 
to enable them to extend their present area of supply. 


Wednesbury.—The differences between the Corporation and the 
British Electric Traction Co. have b2en settled. The terms of the 
new leases of the tramway lines have now been definitely arranged, 
and the work of conversion to ele:tric tractioa will be at once 
proceeded with. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reich us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.| 


TENDERS INVITED. 


Shieſſiald Corporation invite tenders for steam and feed piping, 
valves and connections, water- meter aad sundry ironwork and high- 
tension switchboard for alternating carcent for the new Neepsend 
power station. Aa advertisement contains further particulars 
Specifications, &»., after 20th inst. Tendera to the general manager 
aud engineer (Mr. S. E. Feddea), C »mmercial-street, Sheffield, by 
10 a.m. May 2. 


Islington (London) Lighting committee invite tenders for alterna*- 
ing current trausformers for two and three-wire system, with separate 
awitchboxes and street tanks complete. Soe:ifizations from borouzh 
electrical engineer (Mr. Albert Gay), 50, E len.grove, Holloway, N, 
after 27th inst. ‘Tenders to town cle:k (Mr. W. F. Dewey), Town 
Hall, Upper-street, Islington, N., by noon May 27. See advertisement. 

Glasyow Corporation invite tenders for main cables, rubber- 


covered cables and accessories, electricity metera aud carbons, Tenders 
to town clerk (Sir J. D. Marwick) by May 4* 
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also invite tenders for the upply of carbons, 
3 cables and indiarubber goods for 12 months 
ions, &c., from * d > (Mr. Ws 4 
cena Glasgow. Tenders to the town cler 
E) by May 5. See advertisement. 


invite tenders for a lease of their electtic 
for 21 years. The ince propose to raise 
—— 1 to guarantee by lessees to pay interest 


Tenders must include terms upon which the 


— can — taken over by the Corporation at seven, 14 and 

town len, T bonn Hall Ba contains further particulars. "Tenders 

to town Town H all, Basingstoke, by noon May 8. 

invite tenders for supply and erection of two 
cations from the Chief engineer (Mr. J. A. 


Sa y-lane, . Tenders to the town clerk (Mr. 
wis Bear )by 10 a.m. May 6. See advertisement. 
single an Electric treo cables fr low invite tendera for concentrie, 


and low-tension work. Specifications 


pee Eng corem fat Mr. F. Harman Lewis), to whom 
tenders by 5 p.m. May 13. See . 


Danm, Urban District Council invite tenders for Lancashire 

i and eene and overhead travelling cranes, storage 

board and boosters, arc lamps, distributing 

"feeders and arc lam Ar Wb pe work, feed pumps, 
. John Bond) by May 1. 

ant invite tenders for supply and erection of 


of generating plant at Southwick power station, and 
5,000kw. of motor. 


motor-generator converting plant, together with switch- 


1 power station, "Tenders to town clerk 
| ) by June 8. 


— 1 Council invite tenders for extensions 
switchboard, sundry small switchboards and resis- 
and valves and other apparatus required in con- 
„500kw. steam I and electrolyic and motor 
yy 4 p.m. April 30. 
Council invite tenders for road work and plate 
1 connectior ne re-construction of tramways for electric 
1 in Southwark and Bermondsey. Tenders by 10 a.m., » May 12 


m CINES — SPECIAL NOTICE. 
sian” Electrical Trades’ Directory and Hand. 

Ü Blue Book) is Now READY. 
&c., which usually accom T the book, 
ht quite up y date, and will be found 


kings. 
Electric Power es (including Maps of Areas). 
Electr tion îr rand Kalimaya 


E section has been very greatly extended, and, in 
s which have made the book the recognised 

s relating to the Electrical Profession and 
g NEW items may be mentioned :— 

NG RULES OF THE INSTITUTION OF ELECTRICAL 


: Wiring Rules and Regulations. 
iE MES efecung Electrical Installa- 


n German Electricity Works. 
i Electric Block Signalling. 
n the coni of the United Kingdom, 


pei Specificati as (1903). 


Electric Supply us EI dc 
: »ctrieity in ir nes, Ho: e Office Commission on. 
— andri Jommittee. 
d Wc TIT 
Detar], * * * . 
= and Extended I and S Fund Tables. 
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Southwark Borough Council invite tenders for 50 meters, boards, 
fuses, &., for continuous-current 200-volt system. Tenders to town 
clerk (Mr. J. A. Johnson), Town Hall, Walworth-road, S. E, by 

th inst. 


Edinburgh Corporation invite tenders for 12 months’ supply of 
electricity meters. Tenders to town clerk (Mr. Thomas Hunter, W. 
by May 4. 

Bridlington Corporation invite tenders for erection of engine room, 
Mug house, boiler settings, chimney shaft and offices. Tenders by 

ay 9. 

Whitby District Council require tenders for mechanical stokers, 
pipe-work and induced-draught fan. Tenders by 30th inst. 

Stretford District Council invite tenders for wiring electricity works 
and oflices and equipment of test room. Tenders by noon April 30. 

City of London Guardians invite tenders for wiring their Bow-roal 
infirmary. Tenders to 61, Bartholomew-close, London, E.C.,by May 4. 

Radcliffe Council invite tenders for a 10-ton travelling crane. 
Tenders by April 30. 


Wallasey Council invite tenders for electrical stores. 
May 20. 

The Madrid Gazette of April 15 announces that tenders are invited 
by May 25, to the Directorate-General of Posts and Telegraphs, 
Coretas 10, Madrid, for a concession to establish a telephone service 
in the town of Eibar for a period of 20 years. A plan has already 
been presented as a basis for tendering, and the author of this plan, 
who is an applicant for the concession, will receive preference on 
equal terms. A qualifying deposit has to be lodged with the tender, 

Verdun (Germany) Municipal Council invite tenders for erection 
of electricity works for supplying current to Werdan and Crem- 
mitschau. 

Veszprem (Hungary) municipal authorities invite tenders until 
May 31 for the erection of electricity works, 


The municipal authorities of Constantza, Roumania, are inviting 
tenders up to May 11 for a concession for the lighting of the town. 


TENDERS RECEIVED AND ACCEPTED. 

Bexhill Council have accepted the undermentioned tenders :— 

Flavell and Churchill, for 10-ton overhead travelling crane at £210 (14 
tenders, varying from £194 to £450, were received. ) 

Babcock and Wilcox, for water- tube boiler and superheater at £928. 16». 
(11 tenders, varying in amount from that of the accepted to £1,500, were 
submitted.) 

British Westinghouse Electric and Mfg. Co., for 300kw. steam dynamo 
(Belliss engine) at £2,839 (163 tenders, varying from £2,131 to £3,338, were 
received, ) 

The following contraets have recently been placed with Messrs. 
Willans and Robinson (Ltd.), Victoria Worke, Rugby :— 

A 705 n.r. engine for direct-coupling to Mavor and Coulson dynamo, for 
Aberdeen Corporation tramways. 

A 600 Hp. engine for driving a Bruce Peebles dynamo, for the Barnsley 
tramways. 

A 350 m.r. engine (through the British Electric Plant Co.), for Perth 
Corporation. 

The Electric Railway and Tramway Carriage Works (Ltd.), Preston, 
have been awarded an important contract tor railway rolling stock 
for the Rhodesian Railway, South Africa. Time of delivery is an 
important factor in the contract, and it is expected that the special 
carriages, &c , included in the contract, will be ready for delivery by 
Aug. 15 next, 

Dewsbury Joint Hospital Board have accepted the tender of the 
Worthington Pumping Engine Co. for a steam pump, that of 
E. Green & Sons for an economiser, that of Mr. F. Newsome for 
economiser pipes, water mains, steam mains and heating apparatus, 
and Messrs. Aiton for a storage tank. 

Ashton-under-Lyne Council have accepted the tender of Hadfields 
Limited for tie-bars, bolts, &c. ; that of R. W. Blackwell & Co. for 
central-pole brackets ; and that of W. T. Glover & Co. for feeder 
cables. 

Swindon Corporation have accepted the following tenders :— 

Keighley Electrical Engineering Co., switches and service boxes, 

Improved Electric Glow Lamp Co., incandescent lamps and extension 
pieces, 

The Sunbeam Lamp Co. have received the contract for the supply 
of the whole of the lamps for the International Exhibition at Cork 
this year. The company obtained a similar contract for last year's 
exhibition. 

Dartford Council have accepted the tender of J. Carter & Son 
for a boiler, economiser, feed pump and pipework ; and that of 
T. Ledward & Co. for an evaporative condenser. 

The Midland Railway Co. have placed the contract for the electric 
lighting and power plant for their Heysham Harbour works with 
the British Westinghouse Company. 

Gravesend Council have placed the contract for dynamo oil, &c., 
with Messrs. Dawson & Co. 

Poplar ey Borough Council have placed an order with 

Platt for three spare dynamo armatures at £907. 


Tenders by 


Digitized by Google 


54 


Warrington Council have accepted the tender of tbe Mersey 
Electric Lighting Co. for wiring No. 1 Ward of the Atkin-street 
Hospital. 

Surrey County Hospital committee have accepted the tender of 
Messra, Carling, Gill and Carling for wiring Guildford Hospital at 
£310 and the Nurses’ Home at £45. 

Brighton Council have accepted the tender of the Wheeler Con- 
denser and Engineering Co. for altering the cooling towers at 
Southwick power station at £550. 

Aldershot District Council have accepted the tender of T. Park-r 
(Ltd.), for a steam dynamo at £1,926 and that of Babcock and Wilcox 
for a boiler at £130 end condensing plant at £895. 

Lowestoft Council have accepted the tender of the British Westing- 
house Co. for a mctor gererator at £872. 

St. Helens Cable Co. have received an order from Ab:rdeen 
Corporation for 4} miles of Dialite cable. 


BUSINESS NOTICES. 


The Newcastle-on-Tyne address of the St. Helens Cable Co. is now 
Imperial- buildings, Westgate-road. 

The Lister Electric Mfg. Co., Dursley, Glos, have appointed Messrs. 
Pinching and Walton, 52, Cannon-street, Londoa, E.C. as their sole 
representatives for London and the South for the sale of their dynamos, 
motore, &c. 

Messre. Power, Power & Co, 5, Philpot-lane, London, E.C., have 
purchased the goodwill, business and works of Deane, Ransome 
& Co. (Ltd ), Wharf-road, Cubitt Town, E , and will at this latter 
address continue the manufacture of girders, roof work and con- 
stractional iron and steel work. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The aojudication of H. D. McIntyre, electrical engineer, &c., 
15, Werter-road, Putney, and Glanamman Collie y, Carmarthenshire, 
has been annulled, a scheme of arrangement haviog been approved. 


A receiving order has been made against Harry South, electrical 
engineer, 43, Rathbone-place, W., and 10 and 12, Garrick-street, 
London, W.C. 

A first dividend of 7s. 6d. will be payable on 29:h inst, at 
26, Corporation-street, Birmingham, in the failure of J. F. Worthing- 
ton and G. Nuttall (trading as J. Worthington & C», ele:trical 
engineers, Hanley). 


The first meeting of creditora of the Warringion ani District 
Electric Light and Power C». (Ltd.) was held at the offi:es of th» 
Manchester official receiver on Wednesday. It was stated that the 
liabilities as regards creditors were estimated at £5,114. 33 10d., and 
the assets at £1,695. 103. 4d., showing a deficiency of £3,418. 135. 6d. 
There wa; also a liability to contributories of £2,552, making a 
total deficiency of £5,970. 138. 61. Mr. E. Bradshaw, of Warring- 
ton, and Mr. E. E. Johnson, of Manchester, were appointed joint 
liquidators with a committee of inspection. 


The North British Electrical Co. (Ltd.) is being wound-up volun- 
tai'y. Mr. J. R. Hesketh, 22, Brazennose street, Manchester, is 
liquidator. 

A meeting of the Electrical Insulation Syndicate (Ltd.) will be held 
on May 25, at 31, Copthall-avenue, London, E.C, to receive an 
account of winding.up. 


Sale by Tender.—An advertisement contains some particulars of 
engineering plant, machinery and tools (on the premises of the Park 
Foundry Co. (Ltd.) Balper, near Derby), which are for sale bv tender. 
The whole is nearly new and in good condition. Forms of tender 
from Mr. Wm. Hart, C. A, Wardwick, Derby. 

Plant for 8Sa!e.—A 600kw. alternator is advertised for sale in 
another column. 


Primary Battery Litigation.—In view of the recent litigation 
with regard to dry celle, the announcement made in our advertise- 
ment pages that all grounds of action between the Patent Exploitation 
Limited and the Universal Battery Co., of Mid-Kent Works, Becken- 
ham, London, S. E., have been amicably arranged, will be read with 
interest. The action against the Universal Battery C». by the 
Patent Exploitation Limited, to which the former company had 
lodged an answer, will, therefore, not be heard. 


Enamels, Varnishes, Paints, Colours, &c.—An attractive list 
of the various classes of enamels, paints, colours, &c., manufactured 
by Messrs. Griffiths Bros. & Co, Macke-road, Bermondsey, London, 
S. E., has been forwarded, and furnishes much information concerning 
the specialities in this cla:s of goods for which Messrs. Griffiths 
B:os. & Co. have established a solid reputation. The “ Anti- 
Sulphuric Enamel ” sent out by this firm is well known to electrical 
engineers, who have used this material for many years past, and the 
pirticulars furnished in the list under review provide particulars of 
a large variety of similar goods, with examples of colours, finishings, 
&c. The list is particularly strong in enamels for finishiog machinery 
with a highly glossy surface at trifling cost of material and labour. 
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Alternate-Current Single-Phase Electric Motors.—The Lang- 
don- Davies Motor Co., 101, Southwark. street, London, S. E, in view 
of the fact that the majority of siogle-phase electric light stations, in 
towns where there is any demand for power, are now supplying 
current at 40 or 50 ^, are issuing a special price list of motors for 
these circuite. Special low-speed motors are now being manufac- 
tured by the company from 8 B H. r. upwards for these circuits, to 
run at approximately 750 revs. per min. at 40 + and 950 revs. per 
min. at 50 . All these motors are made without any slip ringe, 
leise or rubbing contacts, the only wearing parts being the two 

earings. 


Ventilating Frames and Covers.— Messrs. Rowland Carr & Co., 
sole manufacturers of Franklin’s patent ventilating frame and cover, 
which is illustrated below, notify the trade that this has been designed 
to meet the demand for a cover which will ent ure a perfectly venti- 
lated pit and at the same time exclude all moisture. The frame and 
cover has been in use for a considerable time past, and ia c'aimed to 


Franklin’s Patent Ventilating Frame and Cover. 


have met all requirements. The frame and cover are supplied for 

avement use or for heavy roadway work, and where required can 
be supplied with an arrangement whereby surplus water from the 
channels may be conveyed to the nearest drain. 
good: can be obtained on application. 


Catalogues, &c.— The British Thomson- Houston Co. in pamphlets 
142 and 143 treat respectively of continuous and alternating-current 
fan motors and of exhaust fans, and of the B.T.-H. type of CR feeder 

ulators. 

he Union Electric Co., 151, Q 1een Victoria-street, London, E C, 
have issued a supplementary sheet list of V type lynamos and motors 
from } H.P. to 1} H. r. running at various speeds from 500 to 1,700 
revs. per min. The machines listed are of both the open end patent 
enclosed ventilated types. 

Messrs. Rowland Carr & Co., 6, and 8, Lime-street-square, London, 
E.C., forward an attractive hanging card of electric light and electric 
traction castings, including cast-iron and stampel.steel troughing, 
guttera, posts, &c. ' 

Messrs. Monté Callow & Co., 6, Ludgate-broadway, London, EC, 
have several supplementary sheets of “ Perfecta ” resistance apparatus 
now ready. A new list of direct and polyphase-current controllers 
is in preparation, and will shortly be issued. 

Messrs. Mather and Platt have a price list of steel-clad motors 
designed to work under onerous conditions and yet comply with fire 
office rules. These motors are manufactured for a!l voltages from 
100 to 500. 

The Lister Electric Mfg. Co., Dursley, Gloe., has ready a new price 
list of“ Lister” continuous-current motors. 

A well.got-up catalogue of Nernst lamps has been published by the 
Nernst Electric Light (Ltd.), 82, Victoria-street, London, S. W, in 
Hiis Ju latest developments in these lamps are illustrated and 

escribed. 


Exports of Electrical Apparatus and Material. — The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which ia 
not separately specified) from April 15 to 21, with the ports of 
destination :— 

Africa—Alexandria, £159; Cape Town, £65; Delago» Bay, £180: 

Durban, £35,014 (including £1.595 telegraph material); E st London, £805 ; 
Larache, £509 ; Port Elizabeth, £299 (including £233 telegraph material); 
Port Said, £55. Argentina —La Piata, £85 (telegraph material). Austra- 
lasia — Adelaide, £46 : Auckland £317 (including £127 telegraph material); 
Hobart £794; Launceston, £84 ; Lyttleton, £10; Melbourne, £903; 
Napier, £181 ; Otago, £3,600 ; Perth, £27; Sydney, £410 ; Wellington, 
£1,010 (including £357 telegraph material).  A4-or«e, £3,081 (telegraph 
material). Canada—Mcntreal, £19. Ceylon Colombo. £1,015 (including 
£952 telegraph material) China—Shanghai, £12. France - Boulogne, 
£219. Holland—Awsterdam, £340. Hony Kong, £31. Ind iu Bombay, 
£413 (including £150 telegraph material); Calcutta, £2,108 (including 
£295 telegraph material); Madras, £272. Japun —Yokohama, £105. 
Philippines—Manila, £981 (telegraph material). Portu! Lisbon, £215. 
Russi: —Kure, £572. St. Helena —£24 (telegraph material). Sandirich 
Islu nds Honolulu £897,721 (including £896,878 telegraph materia). 
Stam —Bangkok, £350. 9 uin San Sebastian, £21. Straits Settlements — 
Singapore, £37. Sweden—Stockholm £40 (telegraph material) United 
States New York, £330. Total £920,238, against £13,775, in the corre- 
sponding week last year (April 26 to 22). 


A price list of these 


NEW — STATUTORY RETURNS, LIENS 


E. |. REGISTERED, &c. 
A 


NEW COMPANIES. 
sec — CO. (LTD.)— Reg. x 16, capital £125,000 
1 j| agreement with the Conso idated Telephone Con- 
structión and ! Co. (1 (Ltd.) and the liquidator thereof (G. S. Howell), and 
to on the électrical engineers, electricians, suppliers of 
manufacturers of and dealers in apparatus and things required 
for, or capable of being used in connection with, the generation, distribu- 
tiop, supply, accumulation and employment of electricity, proprietors of 
omnibuses and pear oh ew of and dealers 
— cag i trolleys machinery, founders, mechanical 
— 2 — The subscribers (with one share each) are 
C. . F. et age electrical engineer, G. Kerr, merchant, F. Kerr, 
Setters H. Allen, 5 T. W. Taunton, secretary, and M. 
€ First are H. Allen (chairman), H. F. Jackson and 
C. Woe cM office, Merthinpton Works, Northampton-grove, Canon- 


= À 25 


in 


bury, London, 
MILFORD-ON-SEA ELECTRIC SUPPLY CO. (LTD. ).— Reg. April 15, capital 
T im a eements with Christy Bros. and Middleton, 


Nicholson and W. WA beheia and to carry on the business of elec- 
triciane, me eee. suppliers of electricity, &e. First directors 
are F. Christy, V. D. Harris, F. P. Matthews, E. Neal and W. A. Schultz. 
. STATUTORY RETURNS. 
CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—The return to Feb, 25 gives the capital as £1,400,000 in 80,000 
ordinary, 40,000 City undertaking preference and 80,000 
ordinary shares, all of £5eacb. 70,000 preference, 70,000 
A City undertaking preference and 40,000 City undertaking 
c a taken up. £5 per share bas been called up and 
on the pr ordinary — City undertaking preference shares. 
as oon 40,000 City undertaking ordinary shares. 
> LI 
w. eee TELEGRAPH — ra — In the return to 
Arc 4. given as £400, in preference and 40,000 


x of which 35,000 preference and 35,000 ordinary 

£5 per share has been called up on 35,000 

shares, and £320,000 has been received. 

as paid on 6,000 ordinary shares. Mortgages and 
00 (850,000. less £3,000 3 to trustees). 


LEPHONE C0.— According to the annual return to March 5 

s £6,000,000 in 15,000 first preference and 15,000 second pre- 
Seat co toes 250,000 third preference and 100,000 ordinary 
333. 6s. 8d. preferred stock and £1,966,666. 3s. 4d. 
ie firet, secoad and third preference shares and pre- 
stock have been taken up. £3,174,760 has been 
ot 12,220 first preference, 15,000 second preference and 
shares and £1,264, 660 preferred and £529,320 
5,240 is considered paid on 2,780 first preference 
rence shares, and £718,673. 6s. 84. preferred and 
4d. deferred stock. Mortgages and charges, £2,616,920, 
$ pe + cont. debenture stock and £616,920 4 per cent. 


ENS &c., REGISTERED. 

ISWICK ELECTRICITY CORPORATION (LTD.)— 
JC O debentures part of series created by resolutions 
1 8, 1901, to secure £50,000, charged on com- 
ty, present and future, including uncalled 
amount previously issued, £25,000. 
peered CO. (LTD.)—Issue on April 2 of £1,200 
1 Aug. 12, 1902, to secure £5,000, charged 
* present and future, including 
otal amount previously issued, £3,800. 
— chet — 25, to secure 425,000 deben- 
ged, company's undertaking and 
ee capital, freehold property 

street, Manchester, and at Shor- 
5 of 1899. 'Trustees, Law Guarantee and Trust. 


IT AND FOWER SUPPLY CO. (LTD.)—Issue on 
i pert of series created March 17, 1903, to 

's undertaking and property, present 
1 capital, and all buildings, machinery, &c., at 
No previous issue of same series. 


De 


* 


* * 


err NOTES. 


* 


= — 


Men (since Oct. 2, 1902). Price of 
neols 914—918 for money, 91,*; — 9113 
Consols Pay Day,,May 6; Stocks 
il 28 and May 12; Ticket Days, 
ere 30 and May 14; Mining Share 


rT rp The twelfth drawing for 
of this — will take 
Moorgate, Lon 
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BABCOCK AND WILCOX (LTD.).—The directors’ report for 1902 states 
that the net profit, after deducting depreciation on plant, &c., amounted 
to £171,532. 2s. 3d., which, with £17,446. 1s. 2d. from lest account, made 
£188, 978, Je Bd. After deducting interim preference and ordinary 
dividends (£40,100) the balance was £148,878. 3s. 5d., and the directors 
recommend payment of the balance cf the 6 per cent. preference dividend 
for the half-year, and of 8 per cent. and a bonus of 2 per cent. on the 
ordinary shares (both tax free), absorbing £53,000 ; that £50,000 be placed 
to reserve and £25,000 to the dividend equalisation fund, leaving 
£17,878. 3s. 5d. to be carried forward. Since Jan. 1, 1902, the company’s 
boilera have been adopted by the British Admiralty ‘for H.M.S. Queen, 
"Cornwall" „Dominion, King Edward VIL," “ Commonwealtb,” 
* Argyll," « Hindustan,” * Black Prince " and “ Duke of Edinburgh," and 
orders of importance for foreign navies are being negotiated. 


BIRMINGHAM AND MIDLAND TRAMWAYS CO. (LTD.)— At the meeting 
on Wednesday a 5 per cent. dividend was declared on the ordinary shares. 
The chairman (Mr. C. S. B. Hilton) said they had again placed a large 
sum (£12,000) to depreciation, and having regard to the near electrifica- 
t'on of the line they *hought it wise to make that provision. During the 
year the High Court bad sanctioned the alteration of the memorandum of 
association to enable the company to cerry on an electric lighting business 
in Smethwick and to purchase land for tramway construction. "They had 
taken over the provisional electric lighting order from Smethwick Council, 
and had bought 2 acres of land in Smethwick for a new power house. 
The plans and specifications for the electrification of the whole of the 
—" lines had been prepared, and tenders for the work had been 
nvited. 

CAPE-CAIRO TELEGRAPH. — In the report of the directors of the British 
South Africa Company it is stated that the revenue of the Cape to Cairo 
telegraph for 1901 was £1,905 (compared with £1,713 in 1900), made up 
as follows:—Forwarded telegrams, £1,556 ; transit, £146 ; received tele- 
grams, £205. Working and maintenance amounted to £6,597 in 1901, 
and £5,605 in 1900. Construction expenditure was £19,917 in 1901, com- 
pared with £15,880 in 1900. The number of telegrams transmitted free 
during 1901 shows diminution compared with the number dealt with in 
1900. Nearly 88 miles of line were erected in 1901, the average cost 
of construction being £226 per mile. On Jan. 21 last the line had been 
completed to Ujiji, on Lake Tanganyika, 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—The directors’ report 
for 1902 states that, after providing for interest (£12,C00), preference 
dividend (£10,000), &c., the surplus is £31,585, out of which an interim 
ordinary dividend has been paid for six montbs ended June 30 (£2,104. 14e.), 
leaving a disposable balance of £29,180. 13s. 10d. The directors recommend 
that £2,083. 6s. 8d. be carried forward to meet preference dividend and a 
dividend at the rate of 5 per cent. per annum, together with bonus of 5 per 
cent. (making 10 per cent. for the year), be declared on the ordinary shares. 
£21,083. 5s. 2d. is carried to reserve, 47,960,869 passengers were carried 
during the year, and the gross earnings were £254,691, increases of 
1,576,578 passengers and £18,654 over 1901, but the net earnings were 
£14,419 less, £19,572 was expended on renewals in excess of amount 
expended in the preceding year. A bill is being promoted jointly with 
other companies and the surrounding local auth^rities outside Birmingham 
for securing continuity of rervices over the lines inside the city from the 
suburban districts ; for the construction of additional tramways in Yardley 
and Solihull, and for other purposes, An agreement has been made with 
Yardley Council providing for the adoption of electric traction, and the ex- 
tension on terms of company's tenure until 1933; and with Kiogs Norton 
and Northfield Council under which the company obtains a lease until 1911 
of certain tramways (3 miles in length), which pass throush Stirchley and 
Cotteridge to Kings Norton. The tramways can be operated in conjunction 
with the company’s Bristol-road service and from the same generating 
station. Negotiations are pending with the Corporation of Birmingham in 
relation to the tramways at present leased with a view to conversion to 
electric traction, and the extension of leases. Mr. F. W. Warren having 
resigned the managerehip of the company, the board bas appointed Mr. 
George Conaty, M.I.M.E., formerly manager of the Birmingham and 
Midland Tramways Co. and of the South Staffordshire Tramways Co., in 
his stead, 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The report of the directors 
for the half-year to Dec. 31 last states that the total receipts for the six 
month», including the net amount recovered from the West India and 
Panama Telegraph Co. under the recent legal decision, were £34,245. 2s. 11d., 
and the expenses £6,099. 15s. 10d., leaving £28,145. 78. 1d., to which is 
added £4,532. 11r. 7d. brought forward, making £29, 671. 18s. 8d. to be 
dealt with. £16,000 has been added to reserve, which now stands at 
£145,000. Preference dividend absorbs £3,000, leaving £13,677. 18s. 8d., 
and the directors recommend a dividend at the rate of 5 per cent. per 
annum and a bonus of 4s. per share on the ordinary shares (both tax free). 
£6,477. 18s. 8d. is carried forward. The company's cables have continued 
in good working order. The company's claim against the United States 
Government for reimbursement of the cost of repairing the cables cut 
during the Spanish-American war was passed by the Senate, but rejected 
by the House of Representatives on the 4th ult. The matter comes again 
before the Legislature when Covgtess next meets. Application has now 
been made by the company's representative to the new Government of 
Cuba for payment of the subsidy of £2,000 per annum in respect of the 
coast cables, with arrears from January, 1899, and the claim is being sup- 
ported by His Majesty's. Minister at Havana. There is every reason to 
hope for a favourable settlement. 

EASTERN. EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—Subject to confirmation by the shareholdere, the directors have 
declared a dividend for the quarter ended Dec. 31 iast of 2s. 6d. per share, 
together with a bonus of de, per share, or 2 per cent., making a total dis- 
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tribution of 7 per cent. for the year 1902, payable 7th prox. The share 
register will be closed from 29th inst. to May,6 inclusive. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)—The traffic receipts for 
1902, less loss on exchange (£13,714. 1s. 3d.), amounted to £455,550. 5s. 5d., 
which, with £64,871. 1Cs. 8d. from 1901 and interest and sundry receipts, 
made a total cf £546,544. 88. 3d. Expenses were £107,16.8 7e. 4d. The 
board have paid interim dividends absorbing £75,000, and it is now pro- 
posed to pay a final dividend of 15x, per share, requiring £112,500, to 
appropriate £55,555. 11s. 1d. to reserve and renewal fund, £16,666. 13s. 4d. 
to renewal fund for cable steamera, £5,555. 11s. 1d. to staff pension fund, 
£2,500 for directors’ remuneration, £105,000 for dividend equalisation 
fund, leaving £65,598. 5s. 5d. to be carried forward. 

LYMINGTON ELECTRIC LIGHT AND POWER CO. (LTD.)—The directors’ 
report states that steady progress has been made during the past year, the 
connections baving increased from an equivalent of 4,557 to 6,124 8 c.p. 
lampe. Including £267. ls. ld. from last year, the profit was £758, lls., 
and after paying interest (£250) the surplus was £508. 118. The directors 
recommend a dividend at the rate of 4 per cent. for year, absorb ng 
£155. 12s. 8d., writing £100 off the preliminary expenses, and carrying 
forward £252. 188. 4d. 

METROPOLITAN DISTRICT RAILWAY CO.— At a special meet ing yester- 
day the bill of the Great Northern, Piccadilly and Brompton Railway Co. 
was approved. The chairman Mr. R. W. Perks, M. P.) said that company 
had made provision in the bill to take current from the power house now 
being erected at Lot’s-road, Chelsea, which was originally intended to 
supply the District Company only, and its erection was to have costa 
maximum of £400,000. Its cost would now be over £1,000,000, but 
instead of supplying the District Company alone it was also to supply cur- 
rent to the Cbaring- Cross, Euston and Hampstead, the Great Northern, 
Piccadilly and Brompton, the Baker Street and Waterloo,and other rail- 
ways. The assent of the District Company was nece:sary, as at present 
the power house could not supply current to any outside company. At 
one time it was only contemplated to provide electric traction on certain 
sections of the District Railway, but it was soon found that it would be 
neither economical nor beneficial to try and run a combined electric and 
steam system, They therefore decided to face the task of converting the 
whole of their railways to Harrow, Maling, Hounslow, Richmond, Wimble- 
don, as well as their main lines, and away to Bow and over the Tilbury 
Railway to a certain extent, from steam to electric traction. 

ORIENTAL TELEPHONE AND ELECTRIC CO, (LTD.)—The report of the 
directors for the year to Dec. 31 shows the revenue account credit to be 
£12,739. 178. 6d. Including £2,975. 1«. 10d brought forward, and after 
deducting £4,484, ls. Ed. paid as interim dividend, there is £11,230. 178. 10d. 
for disposal. The directors propose to pay a final dividend of 55 per cent. 
(tax free), £6,275. 193. 1d., naking 6 per cent. for the year, to transfer to 
reserve £3,000, and to carry forward £1,954. 183. 9d. The Bengal and 

zombay Telephone ('o., in which the company is largely interested, have 
again declared dividends of 6 per cent. for 1902. The negotiations entered 
into with the Government of India for an extension of tne Indian licences 
granted have been brought to a conclusion, and the new licences will run 
for 60 years, the Government reserving the option to purchase tlie under- 
takings after the expiry of 20 years, or at subsequent periods thereto, on 
certain conditions, Negotiations have aleo becn entered into with the 
Colonial (Government at Singapore for an extension of the company’s licence 
there. The business of the Telephone Co. of Egypt continuea to expand, 
aod that company has again paid the full preference dividend of 74 per 
cent. The directora have taken up a further £10,000 worth of preference 
shares, and have also made cash advances to that company towards the 
expenses incurred for cabling its system at Cairo and Alexandria and 
for the installation of telephone lines connecting certain villages in the 
provinces of Lower Egypt erected under agreement with the Government. 
During 1993 subscribers to the Egpptian Company's system at Cairo and 
Alexandria will be enabled to communicate with each other by means of 
trunk lines recently erected by the Government and which are being leased 
to that company. ‘The China and Japan Telephone Co.'s branch at Hong 
Kong continues to make progiesa The Oriental Company's electric light- 
ing business is being worked to a profit, but its operations are restricted 
through want of larger working capital. 

PERTH ELECTRIC TRAMWAYS (LTD.) — At Monday's meeting the chair- 
man (Mr. E. Heasman) congratulated the shareholders upon the continued 
prosperity of the undertaking. With the additional mileage just opened 
for traffic they would have in operation 17} miles. The ratio of expenses 
to receipts for the year appeared somewhat higher than for 1901, which 
was largely owing to an increase in the price of coal. The actual expenses, 
includiug repairs and renewal, did not exceed 57 per cent. of the gross 
receipts. "l'he favourable feature in connection with that expansion of 
business was the fact that the increased earnings were, as their engi- 
neer stated, principally due to increased population, which augured well 
for the future. ]t was satisfactory that they should be called upon to 
provide double the quantity of rolling stock it was originally thought 
would be required. The carrying capacity of their new cars was nearly 
double that of those now in use, and the returns on those cars should 
show a relatively larger profit. 

STOCK EXCHANGE NOTICES,—The Stock Exchange committee have 
appoiuted May 6 a special settling day iu 4,000 2s. 6d. preference shares 
(tully | aid), 524,568 28. 6d. ordinary shares (2s. dd. paid) and 235,899 28. 6d. 
ordinary shares (fully paid) of the Aufomatie Telephone Co. (190.1), Ltd. 
The Couimittee have also been asked to allow the further issue of £70.000 
4 per cent. first debentures of £100 each of the Primitira Gas aud Hlirtrie 
Lijhtiny (, of Buenos Ayres to be quoted. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—At the 
revent mecting the directors report for 1902 stated that mains had been 
laid in the parishes of Uxbridge, Hillingdon West, Hillingdon Last, Cowley, 
Ickenham and Denham. Applications for electricity had exceeded antici- 


patious, the total connections at end of year being equivalent to 7,831 
8 c.p. lamps. There had been a satisfactory demand also for motive power. 
The directors felt satisfied that they had pursued a wise policy in having 
acquired the undertaking of the Northwood Electric Light and Power Co., 
and also in having applied to the Board of Trade for an extension of their 
area of supply, a portion of which would shortly be traversed by two new 
railways, The directors are making arrangements for adding to the plant 
at the generating station to meet the increased demand. In the report 
of the managing director (Mr. H. W. Couzens) it was stated that in view 
of the large number of applications for current it would be necessary to 
put down a 500 H. . steam engine and another generator to meet next 
winter's demand. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO REORIPTS. 
| 


Kx: 
— Wook 8 | Inc. AGGREGATE. 
ended E S No. of | Amount. | Inc. or 
ee ANNE — — veeks _ Dec. (a) 
| £ £ 


£ £ 
* Aberdeen Ocrporation... Apl. 18 | 870'+ 225| 46 44,043 711,447 
Ayr Corporation.. . » 13 311 + 153| 48 12810]| .. 
Barnsley ....... 77 Ga RU. c. Rb us 144 2,520 9285 
Birmingham Tramways. „ 18 5,277 485| 15 73,322 ＋ 4,509 


Blackburn Corporation. „ 17 1,091 f 373) $5 | 3,055 T 451 
Blackpool Corporation.. „ 16 | 1,648 +1,208 82| 2167 ＋ 952 
Blackpool and Fleet wood. D X ae oa dU. un 
Bolton Corporation... „, 19 | 1,868|-- 328| $5 | 5,191 |+ 1,303 
BournemouthCorporatn , 15 1489, .. bos M M 
*Bradford Corporation... „ 19 4,386. 1,574] +3 10,591 f 679 


Brighton Corporation... „ 19 9314 192 21 15,958 + 4,259 
Brisbane Tramways Mar. 4 2,375 “ 53 9 21,030 '+ 847 
Bristol Trams & Carriage Apl. 17 | 5,615.--1,531 21 87,961 + 9,208 
Buenos Ayres & Belgrano Mar. 22 ' 3,052 + 330 12 33,995 + 3,973 
Burnley Corporation . . Apl.18 724 + 63 3 2558 + 591 
Calcutta Tramways Co... „ 18 830,047 + R8012 16 'R505,142 +R153,926 


Camborne- Redruth ...... „ 20: 100 .. 24 2.738 A 
Cardiff Corporation ...... „ 18 1,980 41,5056 3: 4918 + 3.070 
Carlisle Tramways Co... „ 18 237 + 91.9715 2445 + 435 
Central London Railway „ 18 7,454 + 697) 16 111,950 + 5,973 
Chatham & Dist. Lt. Rys. „ 16 655 15 6,492 "b 
City & South London Ry. , 19 3,064 + 254| 16 50816 + 3,274 
Cork Elec. Trams. Co.. „ 16 477 + 44 15 6,095 + 407 
Devonport & Dist. Trams „ 10 | 503 ＋ 124 143 5,6037 T 107 
| 


Doncaster Corporation... js 


Dover Corporation.. „ 18 230.4 36 13 607 + C6 


Dublin & Lucan Railway „ 19 157 4 57 10 1,457 T 18 
Dublin Southern Dist. ( 
Dublin United.. . „ 17 , 3,978 + 435. $15 82:496 | i 


| 
„ 17 1.141 + 162 815 '1L190| 3.905 
| 


Dudley Stourbridge .. „„ 10 780 + 185; 143 10,014 + 654 
Dundee Corporation ...| ,, 15 905 + 143| 48 37,075 + 5,563 
East Ham Council. „ 18 726 + 287 +3, 1,765 + 662 
Gateshead & Dist. Tram ,, 10 941 + 322 144 11,654 + 2,529 


Glasgow Corporation . „, 18 13,227 +1,696, 45 567,093 421,997 
Gravesend—Northfleet | , 10 224! .. 144 2581  .. 

Greenock &PortGlasgo» | „ 10 | 473 + 20 144, 5,997 + 480 
Halifax Corporation...... E, | 


Hartlepool Tramways . ,, 10 237. 58 143 3,174 
| 


+ 
Hull Corporation ... ,, 18 1,785 ＋ 159 d 4890 T 439 
Isle of Thanet Co... „ 18 626: + 135 .. „ Ges 
Kidderminster & Dist... „ 10, 115 + 22 144 1,431 + 24 
Kirkcaldy Corporatiun..| ,, 15 170, .. 1 $6 , 1,272 -— 
Leeds Corporation „ 18 5,843 41231 35 18,408 + 2,200 
+ 
+ 


Liverpool Corporation... ,, 11 10,413 41,529 15 140,311 
Liverpool Overhead Rly. 1823: + 378 +16 | 24,587 
Manchester Cor p „ 18 12,009 79,517 96 121,715 M 
Merthyr. .. 2. „ 10 221 . 5l 144 2,520 — 
Middleton .. „ 10 381,4 139 144, 3,436 — 96 
Newcastle-on-Tyne Corp „ 18 3,292 ＋ 929 15 | 435.632 T 


*Oldham, Ashton & Hyde „ 10 688 4 211 144 7,492 + 76l 
Perth (W. A.) Elec. Trams „ 17 | 1,290'+ 226 315 18,195 + 1,822 
Peterborough ........... „ 10 193; .. 11 1,439 0 
Poole & Dist...-.—.-.-| „ 10 315 . 88 144 3,386 + 528 
*Portamouth Corporation| , 18 1,970 f 554 .. just, Us cada 
Potteries. .... .. „„ 10 1,588 ＋ 257 144 21,485 :+ 1.810 
Rothesay . .. .. .. . .f „ 10 78 34 144) 651 ＋ 174 
Salford Corporatior „ 20 5,277 41,07 5 10,051 + 3,497 
"Sheffield Corporation ..| ,, 19 4,626 ＋ 864. 16 52 + 7,112 
Southampton Corp.. , 16 1,045 220. 
Southend Corporation... - ve "Mam TUE i 
Southport Tramways ..| „ 10 357 138 144| 3,220 + 1,033 


*S. Staffordshire Trams. 
*Sunderland Corporation. 
Swansea Trams 
Taunton Trams. „ 10 59 
Tynemouth & Dist, . ... 
Tyneside Trams Cosas { „ 8 204 | 15 3.741 | "e 
a 
Wallasey Dist. Coun. ... +3. | 1,730 '+ 408 
Weston-super-Mare .-.—| ,, 8 41, w | 14 381 — 


+ 
133, 144| 10,139 — 
3| 35151 + 197 
6,339 + 
14} 726 — 
35,118 + 


Wigan Corpcration — . e" oad TM ae ee ee 
Wolverhampton District) „ 10 891 + 264 144 4,940 ＋ 2,755 
Wrexham ceccoccsssccsesees , 10 251 COE: | 231) ux 


Yorkshire Woollen Dist.) „ 10 233  .. 73 


(a) These comparisons are with the correspon period last year. 
* Portly electrical. t Minus 3 days. { Minus 2 days. rrt. Sdays, § Pius 2 days, 
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ELECTRICAL COMPANIES' SHARE LIST. 


PRESENT | AMOUNT | Last | — PREVIOUS Price KATE PER BUSINESS DONE 
Amoust.| or | Dive] | NAME. WEEK's Price, | Wednesday, | CENT. DIVIDEND DUE DURING WEEK 
SHARE. | DEND. APR. 15. Apr. 22. YIELDED. ENDING APR. 22 
i l. SUPPLY. & s. d. Highest | Lower t 
| E (aby vd. NL j i s * il 
Certs, (red. & "Ay 118 121 118 121 314 4 Sis - on 
; 1 jl Ord. cbe cs: 52 194 133 124 13} 5 18 6 Log d 
7 i E" "99994 9*9 see oe 10 11 10 11 4 1 10 oe 104 I(1. 
> 10 t f. FF © see LIII [II 103 lig 10] 113 eee tos 
Stock per (ent. Debenture Stock (rel. . 103 106 18  W6 4 411 — — ods 
2 r ent) Elec. Light and Power lst Debs. „| 103 105 102 106 E es — 
EJ " m 55 Preference 1 10 194 10g 10] 8 5 1 | Marchand Feptember 10j - 
* 5 Y to 860 949 „„ : : ; 8 : ~ : ^ s. . 
Y | % Guar, Deb. Stock .. 107 110 107 110 8 13 3 oie 1 8) 1074 
Pk edes | eo «pa ə 9} a 5 6 8 | February and August Hia i Pa 
T 1 —— — LT 4 H i si - 8 ~ T] " t 4 .. 
Ao A t 5 = os 
, X See Cee eee eee eee eee” ] 107 - 10, 15 3 eee 105] 
} ( 0004&20,501 6 2 March ... ***** Cee 999 cee 6 
J ne Stock ( ee p^ i y — 4 — June and December.. "T 
0 ting Ord. . © «+ 4 15 ebruary and Augus ( 10 
lat 1 A an ots 18à — 14] 133 143 429 — and J d 13 
$ Do. 22] set 127 152 127 318 9 | June and December... tee . 
| Do, 1— . „ SII E pe a * 4 5 3 eee oes ove 
> Oounty of London and Brush Prov. Ordinary „..... 4 8 11 s — = 
- E i Do. per Cent. Oumulative Proferenos ....| 12 18 12 13 412 4 | Marchand Beptember| 1 
' Steck Do, el Ded. Biok at pd) (red „ * oh "a 13 4 : vin ri 114 
„00 Folkestone — 41 2 pee x 
v Stock ri Do, ij st Debeninre Stock (red. com Mee 102 105 u2 105 - — vee ss 
~~? i H i Hove TITTTTITTTITTI ITI xd 8) 9d 8j 94 4 4 3 ~ — — 
| 5/0 | Kensington and abridge Ordinary 1 104 110 1m It 4 811 d 11d x 
i 2: | Do, 6 Oent. lat Terri et I 64 7 6, 7 4 5 9 January and July mI eee eee 
€ , 4 Deb, Stock (red.) 100 103 o — 108 817 R ino . elo 
180,000 | | 4% | Kenstn.& 00. & Notting Hill Oo.(J'i.Btn.)4z| 103, 16 ies T6 315 e = 106 2 
27000 | - "— : Ordinary [Deb. Stk, (red.) H S a ^ 22 * . t 
| Do. d ERE Debeniures.. | 107 18 | 10 10 | 818 5 |Mar,JuneSep,Dec| 103 | Z 
; _ | Metropoiitan Elec. (1 to 85,000) . 178 18} 17h 185 818 5 | April and Getober. ee = 
21 Do. per Cent. tock First M e 110 — 116 l'O 115 319 L June and December | y os E 
> l Do. EX > Mort, Dei rt. Db. Btock ( 1— — (8 101 88 101 810 8 - 9034 As 
es x | LIII — an 16 : b. : March 008000 000000 600 090 600 eee Gan 
* > Do. 4 Blootric Ori 1st Mort. pes. TITM ereere o s” - 102 s ve ve 
^ l i c F, Blectric ^^-^99990220990997 942490909 P e+ tà (i 5i 64 4 4 7 n a oe 
toe " D Debenture Stock Oe CFF FOE FES 999299 **9* Cee * pit T 101, 1 3 18 6 or eee oe 
ede — TETE EE „„ m ' > H Is "ue ose oes ne 
| ' Electric Oo. of Mo Montreal be. 3 10) 102 10) 102 4 8 3 | April and October E ese 
f > EA : and Pall Mall iE dii ii 180 6 l 16} 4 7 1! | February and August ^ - 
i . Proference ........ eee ee + eee nen re 94 9i 8 13 8 "n " 7» eee 
" | Sj per Cent, Dobontaro Šok rod.) 28 101 998 11 896 ese - ies 
. Electric Supply — 3 8i 3 8j 48 4 - 3} * 
Do. 4x Debentures FOS 44999 59994 99949 29109000 211.5 88 93 83 : 8 9 6 6 coe cso 
London Electric „ < 4 Ba $ Trg «s 5i £1) 
[ up "aaa as ct OF URE Rat ree 4 Hd 4 5 eee eee 5r I 
Sta Saye 4 5 nd 2 
Electric Supply Ordinary ........... 12 18 L 8 412 4 | March and September 183 12 
2/6 -g ee 699929. pene 94 61 ti tł 8 14 1 20 * = 
| 4X |*atrican Direct Telegraph 4% Mort. Deb. *).. : 97 — 161 97 101 401 an d 
4 — — De MU ^ soes 10 E. eee — aad Qo Pm Leod ^-^ 
» De POSER 609 294 939 Dee * eee eee ees 
-sA $999997409904 DOC DOD 282 Dee ^93 799 00) Ce 99 os xd 49 52 43 51 5 18 6 Feb, M "A N v, 7 ese 
" ——— DIT K (0 #2 8 91 9 11 10 * ay, ay 1 012 EJ i 
" Peatesté.*e080- "32999 COCR bedde909 He fe: ul = 4 17 5 J n A N 9 
, f ^ "P" "o. soo £989 xd 1 155 165 an. . Oct wee 
ine Qent ov ree lcd crt. =| w 92 83 92 470 bu wal 0d 81 
FOC SOT EDs OT 204009000« wee, EEE ee: i» ut 7 y - - : February and August 7 LII] 
Preference 10 Oen, ce: cessor 00: 00000: 0° 14, 1 3 1 t sos 
Bpanish x a eee ees UII LE "age ee" ^ F 28 84 74 32 5 14 4 April and October... eee ~~ eo 
per Oent. Preference s. 7 8 7 8 6 5 10 * 2 
Oent. Debentures 49949. 090090» 1898402 ^e * 98% 1012, £81 1022 1 8 3 January and July s. III om LI 
Oable SPEOOE OOOO OEE EHOET HEE Hee Tee Ee 9 10 9 0 6 3 10 Jan. *J, Apr. July, Oct. 9] [IT] 
44% Rg. Db. (within Nos. . 93 10? 93 10? 4 9? 7 | June and December. 
- Xd [to (red. | 1'6 lil 116 121 5:5 $ Jan., Apr., July, Oct. 120 119 
erence Stock . .. xd| 81 t7 E t6 4. 3.48 81 fo 
Deb. Stock (red. .| 106 100 19% 100 814 2 | May and November .. 1° 
OO) COC ETEF CO to. toe Hee MILII S80 808.08 I] 10 i i I» E k. 6 1 9 Jan., Apr., J 1 Oct. llè 101, 
bentura Bt budda | ME TN 105 18 814 1 | February and August 1 RS 
can 4% Mort. Deb., 1809 2 99 102 93 102 818 8 | Feb and August | ot 
t Hadriting Bub.Debsa.ze.). | 401% 104, 101; i047 317 8 | May ond November 
m ^ cmi ee 25 «7 7 24 615 5 | January and July .. 25 ** 
Dob.(wthnNoe 93 102 oy 102 4 8 7 | June and December - 
1 2 (red. 87 41 87 4l 6 131 y and November {sj "i 
' Debs., 1904 100 104 10) 104 5 15 4 | March and September oes 
. Deba, (red.) me " " a i B 0 0 June . ... eee 
rr Lu eee eee 
e |w*sw |«29 | Jaya? “ - 
90969. Goeto- Fetteee i LLLI ee LII] 
— „eee „eee | B È nd May and Novem . oe 
yj - per Cent. D rr, d t 61 63 8 17 10 * "^ 6$ ê} 
a per Oent. 2nd Protorencs ..... sesos se sso- 4 5 8j 45 È 10 a b * 
Oent. Debentures 8 £9 '02 $9 102 418 6 | Jan and July bibens y 
ph (late Br zili'n Bu seid 11 12 L 12 6 16 8 | Mar, Oct., Dec 115, 1 
Jent mos. (Sod TE 104 101 101 416 9 une and ber - "di 
Oent. Deb. od.) e cos 0008 26 £9 t6 va 4 1 3 eee LIII av^ 
" TELEPHONES. 
fully paid) Do — 1 41 4i 41 5 5 3 | August idun 41 eee 
* Ordinary 900994 0994 cero ot eee * ^ 6 0 0 Novem 999999 $99 O88 ee: = eee 
V Preference ee te) 499. t9" a^ i l 1 b 0 0 " ese re. 
Sterred Stock LIII "9" * a 98 100 19 11 6 0 2 eee 100 99 3 
1 Stock . 4 7 " '9 : : : RN 18 
Oumulstive lat Preference .. 1 14 February uguit 3 ids 
Oumulative 2nd Preference. 12 13 12 13 412 4 " * 
t. Non-Oumulative 8rd P bà 6g 6 1 116 8 " oe 5,2 5} 
k N per Cent. (rei)... "Tu 97 99 97 t9 811 1 | Zune and December 93 9s 
Stock (red.) 102 101 102 104 817 8 - - 
eee ee DOORS eee eee ee à 1 6 0 0 April and October e ead 
M n ove LET i 64 6 10 6 6 OOF Cer ere Fee eee s.. eee 
Jana. ————— 41 E ‘ i 415 8 | June and December , T 
' Dobsnsare iai (ved. P'nwb 208° :108 5 N8 413 8 | June and December .. x 
Qum. Pref. ... af 51 bt bł 14 4 — . — 
— seset secon OF vo: r^ r^ 165 A : p : sna " 12 — 
„ 102 112 102 112 57 2 105 2 
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353,027 
16130,0250 
099 


666 
£134,000 


| AMOUNT 
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5 
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* In calculating the yield on this security, allowance has been made for accrued interest, but : 
t Lhe London Stock Exchange Committee have refused to quote these, 
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ELEOTRIOAL COMPANIES’ SHARE 1 LIST, 


NAME. 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 
Aupo-arce ne Shares (1 to 260,007) ... 
Permanent 6% Deb. Stock 
"e zu Ordinary 
2 9 "bMS wea 000009 050 sages 
De i — Stock (red.) . otoo- 
Blackpoo an ee Ww Tramways...... e oo oos 0000: 
Brisbane Electric Trams, Investment Ord, ssessssss».: 
Do, 5% Cum. S EL 
43% Deb, Prov. Certs. s.. OOF OSE FOF ee SIE 


eee eee te 


o t) 2v t 


**» 99 999 999 Fee Ce eer 


wt e 
LII ALIM ILLLIL 


Do. 
British Oolumbia Elec. Rv. Def. Ord. Stk. 


s.. o o ts 


Do. Pref. Ord. Stock eee > tonoa soeeoeeor m 
Do. Ist Mort. Deba. "$4 94999 == COR + ee Fee xd 
British Elec c Traction DIIL II BI MI 
Do, 6% Cum. Prof. rr 
Do, 5 per Oant, — 
Buenos Ayres & —— 
Do, de Pref. oO8 Oe FOC FEE CO meR ERE Tee x 
Do, "94994999502 EF 999 2999923749 99$999940099949 92990200952: 
Do. 5 per Oen . 
Do. 6% ind Deb. Stk Prov. Certa. (all pd. 
Calcutta Tramways POF OOE TEL Te CORT OR CRE COR bed LLL I xd 
Do, lst Deb, Stock (ted DIE III III II 
Cape c Tramways — coocoo sosoo os- 
Central London Ordinary Stock 99 29$ 0Q$^ 04 FOE 909 EF oea Fe 
Do. 4% Preferred Stock . ese ses sos ve 
Do. Deferred sees Pe | = eed hee AA EL 
Do, * Deb. "99997949098 **499* Cee . "or "u** 


City of . Co. * Oum. Pret. xd 
1 496 1st Mort. Debs. our dera s E 


and South London Railway or 
e v 5 uth London Railway Gon. Ordinary (1891). 


Do. (1896) bet09tese EOE Cee EE 099 * 22 "9922099 94^ COREE TET bee 


Do. jen "a eee 98849 ^ 

Do.  4per Oent. Perpetual Debentaure ..... ..... 
8 — Seus & Ltg. 205 L44 Mt. — xd 
Dublin U ways (1 cone 

Do, 6 per Cent. 8 eee 000 0 

. Doi 33 per Cent. Mort. Debs. (red... DIM 
Electric Lgt. & Traction of Australia 6% Cum. Pre 

Do. 5 per Cent. Debenture Stock (red.) 
Great Northern and City Railwy Pref, Ord, (1%) - 


LL Addis AMAN LJ 


bd Jebenture "a^^ "T" uu oe 


s»"a*594994 PER COs CPP COR b" "49 


t Do. per Oent. Dobenture sss 
Isle of Thanet t Elec. Trams and Light'g 6% Pre Prot m 
Do. 


5 per Oent. — T€ 
a vale Tean t. Debenture Dre 
London U d Trams 5% Cum. Pref, ..... — 


96 1st Mo 


age Debenture Stock ......... 
Me pete Electric 


rams Deferred ... 


Do, 57 Cumulative Preference .., .. 
Milwaukee Klec, RI. &Lt. Co .59530yrCn. Mrt. Buda 
Montreal Str’t R’lw’ "rl'g57 Mort. Dobs.(1908) . 

Do. Sterling 44% Debentures (1922) ............. 
New General +00 08 66888 0 Oe LA LLLI 

Do, 6per ve — 

Do. b Cent. Mort. Debs. ( R A eie 
Perth (W. A.) Elec, Trams, Ltd, 1st Mrb, Deb, 8 

Mlectrio Traction 194999 LODE 294 tetee 

Do. Osnt, Oumulative 00 ene 

Do. Cent: Debenture Stock ... 
South Lan Electric Traction & Power Ord.. 

Preference (EI pald) .. ~.....-.cc.ccasce 

Do. Debenture 5 (100% paid) "—— 

Waterloo and City Ordinary ~~ ssa ..— -seses ‘teser sso n 


ELECTRI? MANUFACTURING, &o. 
Alliance Electrical Co. 6% Cum, Pret. 


99900090000 + ee oe 


Aron Electrici Meter Ordinary DII 
Do, ulative Preference .......... — 
Britiah ted and Helsby Cables eta A * 


Do, 8 per Oent. Preference ...... ..... 

Do. 4 lst Mort. Deb. Red. 
British Thomson-Houston 44% 1st Mrt. Db. Stock 
British Westinghouse 6 Pref. (Nos. 1 to 20) dcn 


Do. (Nos. 276,001 t3 375,0.0) .. . .. ; 
Do. 4 per cent. Mortgage Deb, Stock — 
Do,  6per ent. Pref, Non — 
Do, per Oent. lst Deb, — 
Do. 2nd Debenture Stock . 
Oallender’s Oable Construction Ord. . e 
Do. ; per Oent. Oum ve — 
Do. Xm Oent. m Mortgage Deb.(red.)... 
ri. Dab. 1 LIII 
Do, uM Mort. b. (rod. PPO Fee ee, FOF be ee 
E M. e kir ph — sue 
i$ to 54,000) “OO OE NIIT 
* Do. (red. ) ... 
Edison & Geen United („A“ Shares) (83 paid) .. 


Do, Oeni, À Mortgage Dob Stoo. „„ 
p Dob.Stock(rod, * 
oe Oper Cent: £ Cent Second D ae Stock 
ration Ord. „„ „„ „„ 
— p ve e Lael /—  — 
Do. UA TOUS KS ANA b) ess 
Do. J per Cent. Oumulative 
Do. 4 per Oant. lst Mortgage Deb. (red.) ... — 
Electrolytic Alkali Ordinary FEC CCETOC 999 99 *999»9$99Q*eots 
Do. 7 per Cent. Cumulative Preference ..,.... 
993 Ltd. 2. Cum. Prei. se. 
1% ortgage Da nturea LIII 
Henley's ks Ordinary OT eee FOF Cee tee ae ee 
Do. per le Soo Nee FOC + Pee OORORE TOT ll 
Do. per Cent. De ( 
India Rubber, Gutta Percha, £c, Works  ........... 
Do, 4 22 lst Deb. ( jis 
Mather and 5 per Cent. Cum Pref; e eee 
Parker ph Consiruotion Limi OCOD OOO %%% „„ 
969594 totoga res toe 0 xd 
"m per Oent. Oum va — eo Xd 
Do, 2 Der Cent. 1st Mort, Deb 


Fee Fee PPR TER ORE OR eee rd. 


PREVIOUS 
WEEK'S PRICE, 
APR. 15. 
si s$ 
126 180 
d 11 
E 10 
95 100 
134 M 
8 81 
4 5 
101 104 
211 22 
Ka 10j 
107 10) 
69 72 
91 28 
104 106% 
18 14 
12 124 
132 125 
2 2 

6 
6 51 
108 103 
98 101 
72 72 
106 10) 
2} 24 
104 107 
108 106 
107 110 
= 119 
99 102 
78 75 
. 80 153 
128 181 
123 129 
117 1:0 
101 10€ 
13 14 
15 16 
94 97 
Bè 4) 
97 100 
8 9 
204 214 
11 143 
11 1:8 
4 44 
£4 97 
54 6 
194 li 
101 103 
111 123 
10 108 
i 4 
i lg 
110 115 
102 104 
106 1¢8 
1 3 
23 84 
91 96 
100 106 
8 94 
9 103 
105 1¢8 
97 100 
i A i 
B: i 
d wu 
L 
103 107 
103 196 
6 64 
5} 6 
104 104 
i 1} 
14 2 
9) 103 
B) 94 
18 14 
54 6 
108 112 
A 1 
92 97 
1 
4 oa 
102% 06% 
là * 
73 77 
75 80 
63 7 
e£ 6 
n * 
24 8 
100 103 
| 1} 
10 1 
dà 102 
15 16 
5 64 
107 111 
18% 19} 
100 108 
11 12 
1 154 
86 89 
101 104 
7 8 
64 7 
101 104 


| Price 
Wednesday, 
| Apr. 22. — 
49 [1] 
156 189 
8 91 
B 10 
95 100 
134 143 
d 2 
b 
102 105 
"ET 
107 108 
6) 72 
94 93 
104 1067: 
i3} ee tT | 
12 124 
122 125 
iN. 3 
5 E 
4} 5t 
106 10: 
93 102 
7 74 
103 10% 
2} 2 
105 18 
103 106 
109 1:2 
116 119 
5 bi 
99 192 
78 75 
180 133 
128 131 
126 159 
117 1?0 
101 104 
13$ 14i 
154 161 
94 97 
34 4) 
97 100 
8 D 
23 21 
14 14 
111 118 
4 44 
91 97 
512 512 
Lig ll 
101 103 
111 1? 
106 108 
i 
f !d 
11) 115 
102 104 
108 108 
1 3 
24 3$ 
91 £68 
12 106 
8$ 9 
Me 10 
1^4 L 


71 
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April and October 


February and August 


3 
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February and August 


June and December.. 


March and September 
January and July 

February and August 
January and July .... 


March and September 
July and February .. 
January and July ...... 


€ 
March oe ose del 
Marchand September 
March and po 
January and July ..... 


n "n 
November and May .. 


~~ 
see 999 29929792098 Foe + - 


— and July ..... 
February and August 
June and December.. 
Half-yearly, 0000000000000 
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| eee e eO 09 | High - Tension Oil Break 
orary Electrical Science. Switches, Illustrated  ...... 83 
de E. E. Fournier | CORRESPONDENCE ............s0000 83 
; see 62 The Measurement of Very 
e Electrical bo Resistance (J. 
for the Distr st Railway. Illus- Rennie). 
trated. aue. se 64 Wireless  Telegraphy (W. 
| Duddell, G. R. N.) 
68  Earthing the Middle Wire 
(Alexander Russell). 
71 | Parliamentary Intelligence...... 85 
72 | Legal Intelligence. 89 
74 | Systems of Free Wiring ......... 92 
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. ance 76 Dee 93 
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ned else Me. 78 | Companies’ Meetings and 
. e E 5 : of Engineers in MES RS Se 100 
. America, Germany and Swit- New Companies, &c. ............ 101 
zerand. By Prof. W. E. eren 102 
"m Cierre ssesevevese 80 Companies’ Share List 108 
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the City and North-East Suburban “tube ” 
ut in Committee yesterday, and the reason for 

| pAN the engineering details of the scheme had 
refu ully thought out, and the plans and estimates 
€ a ende ble detail. In fact, this part of the 
cpi on the promoters. When, finally, 
r, financing—evidence was gone into, 
| no definite guarantees were forth- 
entlemen as to the amounts they would 
rout the scheme, and, following the 
COR last year, Mr. COMPTON 
benc to allow the preamble. As the 

tly it was a pity that the financial evidence 
1 take fi rst t; much time and expense in going into 
d tails ould have been saved. 
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is taken last week, by the Depart. 

l m g into the applications of electricity 

- BIGGE was examined as to the 

»ntim ous-current and three-phase work- 

108 ost, emphatic in his advocacy of the 
5 y forcibly upon the Committee 
with. considerably higher pres- 


e 


sure, yet there was less danger of break down, one reason being 
that there was a smaller difference of potential between adjacent 
windings of the rotor. The simpler and stronger construction 
of the three-phase motor and the ease with which.it may be 
repaired are also great advantages that must not be overlooked. 
Combined with the question of economy comes that of 
whether high pressures should be brought down the shaft of 
a mine. On this there is room for much difference of opinion. 
Mr. BiGGE's argument is certainly ingenious : the workmen, he 
says, are more careful when they know that contact means 
certain death, and there are, therefore, actually less fatalities 
in connection with high-tension than low-tension systems. 


— — — 


THE figures put forward are exceedingly interesting, and 
will be found in the report in another column. It appears that 
Continental mines are electrically equipped to a much larger 
extent than those in England, and this may be due, in some 
measure, to the habitual disregard for economy for which the 
British mine-owner is, in many instances, famous. Electricity 
in mining also has the disadvantage that it is new and requires 
special knowledge beyond that possessed by the man who 
drives the steam engine. But perhaps miners will be reassured 
if a Government Department should think fit to publish a set 
of regulations, which, while safeguarding life and property, 
will not impose too drastic restrictions. We feel confident 
that if the work of this Committee is directed into the ie 
channels much good will come of it. 


— e 


AN experiment with the peculiar electrically-propelled omni- 
bus in which current is taken from two trolley wires although 
the vehicle does not run on rails as does a tramcar, is to be 
tried in the Stroud district: of Gloucestershire. As will be 
seen in our * Parliamentary Intelligence " columns, the local 
authorities concerned are in favour of the scheme, and the 
district in question appears to be a most suitable one for test- 
ing it. We are not sanguine enough to prophesy success for 
it, but. we are glad that it should be given a fair trial. The 
advantage of what the Germans, with. unconscious irony, call 
a ‘“‘rail-less electric railway” is that its capital cost is small 
compared with that of a tramway, no road construction being 
required. The first disadvantage is that the electrical power 
required.to propel the car will be greater, and a still greater 
disadvantage is that the construction and maintenance of the line 
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will present more difficulty from a technical point of view than 
an ordinary trolley tramway system. Moreover, the gain in 
capital cost is, we think, over estimated by the promotors. 
Against the saving in the road construction must be put the 
increased cost of the more cumbrous overhead equipment and 
trolley, and the extra cost of the cars for the same carrying 
capacity, as the cars will necessarily be smaller, and will also 
be a considerable departure from the standardised tramway 
lines of design. The rural district in question is almost an 
ideal one for the experiment ; but whatever the result, we 
need not anticipate that the system will cause a revolution in 
our present methods for electrically-propelled public convey- 
ances, as it is obviously unsuited for use in the streets of a 


town. 
— 


PROF. EWING, in a letter to Zhe Times concerning the 
education question as applied to engineering, makes a vigorous 
onslaught on the heavy premium system, and condemns those 
parents who think they are doing their duty by placing a 
schoolboy as pupil with a firm without making any provision 
for his studying the scientific principles underlying the prac- 
tice of his profession. He considers that England is far behind 
the Continent and America in thesc matters, but thinks that it 
is a hopeful sign that employers are beginning to recognise the 
The British Westinghouse 
Company have taken a good number of graduates of the 
Cambridge Engineering School, and Prof. EwiNG says they 
are continually asking for more. He thinks that the 
* sandwich" system is an excellent one, and claims to be a 
product of it himself. An abstract of Prof. DALBY’S second 
Paper on the same subject will be found in another column of 
this issue. 


value of the scientific education. 


The discussion was disappointing, however, and, 
in fact, the previous discussion at the Institute of Naval 
Architects, taken in conjunction with the subsequent leading 
article aud correspondence in The Times have so cleared the 
issue that nothing now remains but to carry out Mr. YARROW’S 


suggestions, which have been so warmly supported, and give 
the “sandwich” system a fair trial. 


“FREE” wiring has long been a vexed question between 
supply undertakers and contractors, and the conference on 
Wednesday evening will have helped to clear a great deal of 
misunderstanding. As is seen in the report which we publish 
in another column, a committee is to be appointed, representa- 
tive of both interests, and we have no doubt that the result 
will be a satisfactory one. In London, at any rate, there 
appears to be a general agreement that the supply undertaker 
should not earry out the wiring itself, especially if that under- 
taker be a local authority, but on the other hand, “free” or 
‘assisted " wiring paid for by the undertaker and carried out 
by a contractor may be of considerable advantage to certain 
classes of consumer. From Mr. RurHVEN-MuRRAY’s state- 
ments, however, it would appear that there is a difficulty in 
finding contractors to carry out wiring on these terms. If 
such is the case, the contractors themselves are certainly to 
blame, but we cannot but think that this is again a case of 
misunderstanding between the two parties. 


International Telephony.—Vienna and Hamburg were able 
to communicate by telephone, for the first time, on Saturday. 


The Institution Wiring Rules.— The Morecambe Town 
Council have decided to adopt the new Institution wiring 
rules, and to require all contractors for light and power 
installations to work in conformity with them. 


Cable Interruptions. Date of Interruption. 


Dominica — Martivique .............. L U·ͤ—OL—U May 9, 1902 
St. Lucia— Mart niquuu Uw . May 9, 1902 
Guad-loupe - Martinique ........... 4 May 9, 1902 
Puerto Plata Martinique. . July 10, 1902 
Anjer—Kalianea a UUI H. I. Aug. 2. 1902 
Guantavamo— Mole St. Nicholas 3 Aug. 5. 1902 
Cay enne— Pinherro dsds . Aug. 13, 1902 
St. Lücia-—5t. Vine rta crei Sept. 19, 1902 
Reissi- Issa (Yemen)— Camaran................. — Oct. 22, 1902 
Paramaribo— Cay ennnee . ꝗ Feb. 27, 1905 
Jamaica— Colon cerent tete .. Mar. 15. 1905 
New ink r! do Desa 6. ayes April 13, 1903 
St. Jacques —Haithong ... ........... a PNE AES ReT VE April 17, 1905 


The National Physical Laboratory.—The committee of the 
National Physical Laboratory have appointed Mr. C. C. Pater- 
son to take charge of the electro-technical work, including 
photometry. Mr. Paterson was for a time a pupil at the 
Finsbury Technical College. After a works apprenticeship 
with a London firm and experience as a fitter ina Glasgow 
workshop, he became an assistant in the standardising depart- 
ment at Faraday House. For the last nine months he has 
been in the employ of the Maschinenfabrik Oerlikon, working 
first at the three-phase motors and boring plant on the Jungfrau 
Railway and later in the testing department at Zürich. 


Radium Salts.— Mr. F. J. M. Page, writing to Nature from 
the chemical laboratory, London Hospital, states that radium 
bromide seems to have more penetrating power than the 
nitrate. Using the bromide he observed a distinct luminosity 
on a zinc sulphide screen after the rays had passed through 
10 posteards and the card of the screen (in all 5mm.) A 
diamond was found to be superior to zine sulphide in detecting 
these rays; thus, on covering the bromide with a florin, no 
effect on the zinc sulphide could be seen, whereas a diamond 
glowed perceptibly when placed on a heap of sire florins 
(8 5mm.) over the radium salt. A barium platinocyanide 
screen afforded a slightly more delicate test than the diamond. 


Bradford and the Proposed Yorkshire University.— The 
sub-committee of the Technical Instruction committee which 
was formed to discuss the matter of the suggested Yorkshire 
University, have invited Dr. Bodington, principal of the York- 
shire College, together with any members of his committee, to 
discuss with them how the Bradford College would stand in 
relation to a Yorkshire University, and how the position of 
the textile, engineering, dveing and chemistry departments 
would compare with similar departments in the Yorkshire 
College. Education obtained at the Bradford Technical 
College, especially in engineering and chemistry, was prac- 
tically identical with that to be had at a university. It was 
thought that such teaching should be placed on the same level 
as similar teaching in the Yorkshire College if a Yorkshire 
University were eventually formed. 


Mechanical Road Carriages.—Mr. W. Worby Beaumont 
delivered, at the Society of Arts last Monday evening, the 
first of a series of four Cantor lectures on the above subject. 
The lecturer reviewed the history of the motor-car movement 
in this country from the early nineties up to the present day. 
His lecture was made all the more interesting by lantern 
pictures, showing some of the earliest mechanical road car- 
riages used in this country. Of historical interest was the 
view showing the enormous crowds of sightseers witnessing 
that memorable run to Brighton after the Act of 1896 had 
come into force. In his next lectures Mr. Worby Beaumont 
will go into the mechanical details of horseless carriages, and 
it is to be hoped that he will include electrically-propelled 
carriages, a considerable number of which are already to be seen 
running in London. 


Couplings for Unscrewed Conduits.— Since the appearance 
of an article on the above subject in our issue of the 17th of 
last month, we have received from the Metallic Seamless Tube 
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Co. samples of their couplings and connections for interior 
conduits for eleetric lighting which are almost exactly similar 


to one of the devices illustrated in Mr. Munro'sarticle. "These 
connections consist of straight or curved lengths of steel 
tubing, serewed and split at their ends and provided with 
nuts, the serew of which is made on a slight taper. The steel 
sleeves are bored out to the size of the steel conduit tube. 
After the steel sleeve has been placed over the joint of the 
conduit tubes, the nuts of the sleeve are tightened, thus con- 
the eonduit tubes in a satisfactory mechanical manner. 
We are informed that this device is likewise protected by a 
provisional patent. 
Nernst Lamps.—With reference to the recent correspon- 
dence which has appeared in these columns relating to Nernst 
lamps, we have received from the Electrical Co. copies of some 
eight testimonials, from various persons, setting forth their 
experience with the lamps. The borough electrical engineer 
of Gravesend states that he has “installed in Gravesend 48 
Tampere Nernst lamps in place of incandescent gas burners, 
the renewals at the completion of three months’ burning 
. hours, individual burners going over 1,650 hours. 
This 960 hours does not represent che true life, as at the 
expiration of the three months there were of course 48 burners 
M. iun a report of the borough electrical engineer at 
Maidstone who i ed three sets of six lamps each on 
January 22nd, it appears that the average life of one set was 
836 hours, of another 575 hours, and of the third 652 hours. 


The Telegraph. Training School, Paris.— The Postmaster- 
General has received the following courteous letter from the 
Under Seeretary of State for Posts and Telegraphs in France 


(M. Al. Bérard) :— 
Paris, March 18, 1903. 


Sm: By a decree dated February 18, 1903, I decided that the officers 
and agents of foreign Post and Telegraph Offices can be admitted as free 
juperior Professional School of Posts and Telegraphs, Paris. 

| a copy of this decree, I to inform you that the staff 


'ompletely re-organised. My administration is 


Xf professors chosen from amongst the masters of science and 
ature. One of the theoretical courses in electricity will be 
lly devoted each year to the study of a new question bearing upon 
phy and telephony, and the conferences will always deal with actual 


session Mr. Poincaré, Member of the Institute of 
instruction to the study of “ The Propa- 
irrents,” and M. Sarrau, Member of the Institute, will 
‘of “The Analogies of Electricity and Mechanics.“ 

rier will deal with “ Wireless Telegraphy.” 

red that those of your agents whom you may think it 
9 the Superior Professional School of Posts and 
ill receive from my administration and from their 
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Council of the Institution of Civil Engineers.— 

meral meeting of the Institution of Civil Engi- 

held on Tuesday evening, Mr. J. C. Hawkshaw, presi- 
the chair, the result of the ballot for the election of 

mem cou iei] fc the sessional year 1903-4 was declared 
as follows :— Pres mt, Sir William H. White, K. C. B., D. Sc., 
"EG. Vice-Presidents, Mr. Francis William Webb, 

Tr SEE d . R. Binnie 
/. Kennedy, F. R. S. Other Members of the 
Brereton, Mr. John Brown, cM a. 


H. Hill, Mr. J. ©. Inglis, Mr. G. R. Jebb 
T. €. Keefer, C.M.G. (Ottawa, Canada), 
Derby), Mr. W. Matthews, C.M.G., the 
F.R.S. (V pucr Lyne), Mr. A. Ross, 
Ir. W. Shelford, C.M.G., Mr. Alexander Siemens, Mr. H. C. 
Stanley (Brisbane, Queensland), Mr. John Strain (Glasgow), 
Sir John I. Thornyerot „ LL.D. F. R. S., Prof. W. C. Unwin, 
). Se. F. R. U cott, C. 8 L, Sir Leader Williams (Man- 
X. b. La cs — = 
rain Lighting.—According to Mr. E. 
3erman contemporary, the electric 
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operation on the Marienburg—Mlawkaer Railway since 1894. 

he current is derived from accumulators carried on the train. 
As the incandescent lamps used were not entirely satisfactory, 
owing to their short durability and the diminution of lighting 
power towards the end of their life, osmium lamps were tried in 
their place from the beginning of August, 1902. The osmium 
lamps used give 10 c.p. at 16 volts. It was observed that the 
accumulators required re-charging after 72 hours, whereas with 
the old lamps they had to be taken out to be re-charged after 
32 hours. The final voltage was in both cases the same. The 
consumption was calculated to be 1:5 watts per canale-power. 
After burning 750 hours, it is stated that a diminution in the 
light could not be observed, and the lamps had kept, contrary 
to the old-type ones, perfectly clear. The vibrations of the 
trains did not affect the lamps. For the ordinary incandescent 
lamps, with an average life of from 300 to 400 hours, M.0:90 
(11d.) was paid. For the osmium lamps, with an average life 
of 1,000 hours, the cost was M.4:75 (4s. 9d.) The cost for 
depreciation was, therefore, 0°225pfg. (°027d.) for the incan- 
descent and 0:475pfg. (-055d.) for the osmium lamp. 


Royal Institution. At the Royal Institution last Friday, 
the Hon. R. J. Strutt delivered a discourse on * Some 
Recent Investigations on Electrical Conduction.” An interest- 
ing experiment at the commencement of the lecture showed 
how a Réntgen-ray tube placed in the gallery of the lecture 
hall discharged a gold-leaf electroscope near the lecture table. 
This was followed by a demonstration of the way in which 
ionised air would discharge the electroscope, even when the 
instrument was shielded from the direct action of the Réntgen 
rays. The Crookes tube was placed in a lead box with 
a window, and another lead box, having an aluminium 
window, was held in front of it. Air was passed through 
this box by means of a bellows and rubber tube, and 
when allowed to play on the knob. of a gold-leaf electro- 
scope effectually discharged it. Curves were then put 
on the screen showing the relation between current and 
E. M. F. in cases of such discharge. Metals followed a straight- 
line law, but charged gases appeared to become, as it were, 
saturated at a certain potential, the curves bending over and 
becoming almost horizontal from a particular value onwards. 
Taking air as unity, the relative saturation currents for 
Röntgen and Becquerel rays for different materials were as 


follows :— 
Róntgen rays. Becquerel rays. 
Hydrogen eee Ol . e. 0'16 
Sulphur dioxide ......... 878 . i. 2 32 
Methyl iodide ............ 10S ——— .—- 5'18 


the densities of the three substances being 0:07, 2:19 and 5'05 
respectively, compared with air as unity. He then described 
Wilson's apparatus and experiments, demonstrating that a dis- 
charge took place in a closed vessel. The lecturer himself thought 
that the discharge might be by Becquerel rays froi the walls 
of the vessel itself, and he had, therefore, made experiments 
to test this hypothesis. He lined the interior of the vessel 
with different substances and obtained the following discharge 
currents in scale divisions per hour :—Zine 1:2, phosphoric 
acid on glass 1:3, alumina 1.4, silver 1:6, copper oxide, 1:7, 
copper 2-3, tinfoil 2:3 and 3:3, platinum 2:0, 2:9 and 5:9, 
uranium nitrate 12,000, and he calculated from Curie's 
figures that the corresponding figure for pure uranium 
would have been 1,200,000,000. His last experiment showed 
two electroseopes side by side, equally well insulated, one of 
them, however, having a long wire suspended from the ceiling 
attached to the gold leaves. This one was discharged at a 
slightly more rapid rate than the other, by the air surrounding 
the wire, the difference being just perceptible in about half an 
hour. 


The 1903 Engineering Conference.— The third of the series 
of engineering conferences, instituted with a view to afford 
opportunities to members practising all branches of the engi- 
neering profession to meet for the discussion of topics in which 
they have a common interest and to become better acquainted 
personally, will be held by the Institution of Civil Engineers 
on June 17th, 18th and 19th. This gathering will be inaugu- 
rated by the delivery, by Mr. W. H. Maw, on the evening of 
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June 16th, of the eleventh ** James Forrest " lecture, the subject 
being Some Unsolved Problems in Engineering." The con- 
ference proper, over which Mr. J. C. Hawkshaw, president of 
the Institution, will preside, will be divided, as on former 
occasions, into the following seven sections :—I. Railways. 
II. Harbours, Docks and Canals. III. Machinery. IV. Mining 
and Metallurgy. V. Shipbuilding. VI. Waterworks, Sewerage 
and Gasworks. VII. Applications of Electricity. Chairmen of 
the respective sections will be as follows:—Sir Guilford 
Molesworth, Sir Leader Williams, Prof. Kennedy, F.R.S., Mr. 
E. P. Martin, Sir John J. Thornycroft, F.R.S., Sir Alexander 
Binnie, and Mr. Alexander Siemens. The committee of the 
electrical section will consist of the following :—Chairnun, 
Alexander Siemens. J ice-Chairmen, R. E. B. Crompton, R. K. 
Gray, E. Hopkinson, and James Swinburne. Hon. Secreturies, 
H. R. J. Burstall, A. H. Preece, and J. C. Vaudrey. Other 
Members of the Committee, Sir William H. Preece, F. R. S., 
W. E. Ayrton, F. R. S., J. A. Ewing, 
Ferranti, John Gavey, J. H. Holmes, Sir H. C. Mance, 
Thomas Parker, A. A. Campbell Swinton, A. P. Trotter. 
The premises of the Institution will be unavailable for 
meetings at the time in question, owing to the arrange- 
ments made for holding the annual conversazione in them on 
the evenings of June 17th and 18th; and, accordingly, the meet- 
ings of the sections, the proceedings of which will occupy the 
time from 10 a.m. to 1:30 on each of the days referred to, will 
be held in neighbouring rooms which have been kindly lent 
by the Institution of Mechanical Engineers, the Surveyor's 
Institute and the Middlesex County Council. Topics to be 
discussed at the meetings will be introduced by short notes, 
the reading of which will not occupy more than 10 or 15 
minutes, with a view to allow as much time for discussion as 
possible. Some of the subjects arranged for, which will be 
distributed in an appropriate manner among the several 
sections, are as follows :— 

“Apprenticeship in Engineering Education“; The Relative Advan- 

tages of Overhead, Deep Level, and Shallow Subways for the Accommoda- 
tion of Urban Railway Traffic“; Automatic Signalling " ; The Control 
and Administration of American Railways " ; The Modern Equipment of 
Docks, with special reference to Hydraulic and Electric Appliances; 
“Recent Improvements in Canal Engineering” ; Internal Combustion 
Engines for Driving Electrical Generators"; “ Speeds of Overhead and 
Other Cranes as a Factor in Economic Handling of Material in Working; 
'" Gauges and Standards as Affecting Shop and Manufactory Administra- 
tion " ; “ Percussive Coal.Cutters" ; The Comparative Merits of Direct- 
Current, Alternating Current and Three-phase Systems for Shipyard Pur- 
poses; Steam Turbines” ; Applications of Electricity to Driving 
Carriages in Towns”; '''Tranemisesion and Distribution by Single-phase 
Alternating Current“; Wireless Telegraphy " ; High-Speed Electrical 
Traction on Railways.“ 
Visits to engineering works will form an important part of the 
programme, and among them it is hoped may be included 
inspections of the works of Messrs. Crompton & Co., the 
Great Northern, Piccadilly & Brompton Rly., Messrs. Siemens 
Bros. & Co., the London United Tramways Co., the Central 
London Rly., the Wood Lane station of the Kensington and 
Knightsbridge and the Notting Hill Electric Light Companies, 
and the National Physical Laboratory. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, May 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
9.30 a.m. Visit to the Works of the Western Electric Co., Woolwich, 


MONDAY, May 4th. 
SOCIETY OF ARTS. 

8 p.m. Cantor Lecture II. Mechanical Road Carriages.” by 
W. Worby Beaumont. 

WEDNESDAY, May 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7.30 p.m. Meeting at 92, Victoria-street, S. W. Paper to be read: 
„Synchronous Electrical Machinery," by J. D. Griffin. 

THURSDAY, May 7th. | 
INSTITUTION OF ELECTRICAL ENGINRERS. 

S p.m. Ordinary Meeting. Papers to be read: (1) "Application of 
Electricity in Engineering and Shipbuilding Works," by A. D. 
Williamson ; (2) " Electric Driving in Machine Shops,” by A. B. 
Chatwood. 

RÖNTGEN SOCIETY. 


8.30 p.m. Exhibition Evening at 20, Hanover-square, W. 


F. R. S., S. Z. de 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D ALBE. | 


Bending of Electric Waves —H. M. Macdonald shows mathe- 
matically that the conditions necessary for the formation of a 
shadow are much the same when an electric wave meets a 
conducting obstacle and when sound meets a rigid obstacle. 
The case theoretically worked out is that of a Hertzian oscil- 
lator placed outside a perfectly conducting sphere. The solu- 
tion employs Bessel’s functions and zonal harmonics. The 
author gives the amplitude of the electric force acting on a 
receiver placed at various angular distances round the earth. 
At an angular distance of 45deg., or rather more than 3,000 
miles, the amplitude of the electric force acting on the receiver 
is more than half the amplitude of the electric force that would 
be directly due to the oscillator at that distance, and the inten- 
sity nearly three-tenths. These results will apply when the 
two places are separated by good conducting material such as 
sea water, the effect of the imperfect conduction of such 
substances being negligible. They explain why wireless tele- 
graphy is more effective over the sea or wet soil than over dry 
soil. A badly-conducting obstacle diminishes the effect. It 
is also to be expected that the influence of a ridge of some 
sharpness between the places is to create a distinct shadow, 
to such an extent that the effect would be inappreciable ; the 
same result would be produced by an intervening headland ; 
this agrees with the experience of Captain Jackson. 

[H. M. MacponaLp, Proc. Roy. Soc., March 14, 1903.] 


New Absolute Electrometer.—E. Pasquini has devised an 
electrometer in which the movable plate is the top platform of 
a Fahrenheit hydrometer immersed in water. The guard ring 
hes on the rim of the water vessel. The stem of the hydro- 
meter is 8cm. long, and the connection between the movable 
plate and the guard ring is made by means of a metallic fork 
attached to the stem, which prevents the hydrometer from 
rising further, and also acts as a guide. To make a measure- 
ment water is poured into the vessel until the movable plate is 
in the plane of the guard ring. After establishing the difference 
of potential to be measured, water 1s withdrawn until the 
hydrometer sinks. Then if * is the difference of water-level, 
Vi- V the difference of potential between the planes, then 


V,- V-A angl, 


where h is the radius of the stem, R that of the movable disc, 
D the distance between the plates, and g the gravitational 
constant. Measurements of spark potentials up to 10cm. 
made with this instrument agree well with previous results. 
[E. Pasquini, Phys. Zeitschr., April 1, 1903.] 


Atmospheric Conductirity.—From observations carried out on 
the summit of Mont Blane by G. Le Cadet, it results that 
during fine weather the diurnal variation of atmospheric 
potential consists in a simple oscillation, with a maximum 
between 3 p.m. and 4 p.m., and a minimum about 3 a.m., thus 
closely following the variation of temperature. It will be 
remembered that Chauveau found a similar variation on the 
top of the Eiffel Tower. At the same time, the author 
observed the loss of electric charges, and found it to be some 
30 per cent. per minute for negatively-charged bodies, and 
3 per cent. per minute for positive ones. The results given by 
the author confirm and extend Elster and Geitel's laws, accord- 
ing to which the atmospheric conductivity increases with the 
elevation, and becomes more and more unipolar. The solar 
ionisation theory is also confirmed. Of the ions produced by 
the sun's rays in the upper atmosphere, the positive ones, 
being less mobile, remain more in the upper strata, and bring 
about a preponderant negative dissipation from charged bodies. 

[G. Le CapET, Comptes Rendus, April 6, 1603.] 


New Self-restoring Coherer.—Sir Oliver Lodge describesa new 
automatic coherer in the form of a rotating sharp-edged steel 
wheel, about zin. in diameter, constantly touching a pool or 
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on which. is a thin layer of oil. No effec- 
came of ery between the wheel and the mercury, not- 


the immersion, because of the film of oil; but 
t difference of potential applied to the two, ‘even 
288 shan volt, is sufficient to break the film down and com- 
lete ; which, however, the rotation of the wheel 


eously again. The spark is so sudden that for 
ses [ ie 92 — is for the instant virtually stationary, 


bya tiometer E oui; something like 
)lt—anc me justed to suit circumstances. The 
: umen the coherer direct on a low-resistance 
the record on the strip shows every character of 
I exhibits any defect in the signalling. 

every joint and contact, except the one intended 
t ag) y good, the coherer in this form is so 
| that it becomes safe to say that the 
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seco wth wh ch to make comparison. The 
he two ends are identical to a surprising 
y level has an adjustment which is easily 
d js to keep the rim of the wheel clear 
ne xy a cork or leather pad pressed lightly 
ring. The instrument is not at all sensitive 
ind 1 'es no partieular delicacy of adjustment. 
s to be positive, the mercury negative. A tele- 
Y n ci reuit, through a transformer or otherwise, affords 
18 met 00 -of diseriminating the signals by ear. The 
f the wheel gives another convenient adjustment to suit 
[Sir OLIVER Loper, Proc. Roy. Soc., March 12, 1903.] 
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on v ;»—Aecording to A. Bock, the diameter of 
water in a steam jet increases from 0:0034mm. 
m space extending from the point where 
Es visible to point where the vapour 
disa om vies ^. If a brilliant point is looked at through 
seen surrounded by brightly coloured rings. 
e i enlarged by blowing an acid vapour into the 
*. becomes more blue than red. When 
P in this manner and is then examined by 
nvisible. This is a case of pure selective 
: are absorbed and radiated when 
molecules becomes equal to the 
es ployed. Each droplet then becomes 
bsorbing and giving out the light of the 
I y to its own size. "These rays are 
olan rised rays are reflected from larger drops 
wit mi f trong P lane-polarised light. The 
t Es the sky is due to optical 
ut that the study of the polarisation of 
anets may furnish some indications 


(A. ] 5 , Physikal, Zeitschr., April 15, 1908.) 


Standard The National Bureau of 
7 Act of Gc ngress of May 3, 1901, out 
rm and Measures, and estab- 
of the same year. The first 
count of the work done up to 
uch of it is on the lines of the 
1e director hopes shortly to 

or th e measurement of tempera- 
ue and so save the American 
‘being * compelled to 
ich are certified by foreign 
Mss a portable apparatus to 


permit electric light and power companies to have their switch- 
boards tested in place. Alternate-current meters are to be 
tested by-and-bye, but that will require “a careful study of 
several different types.” Magnetic work has not yet been 
begun, and only slight progress has been made in the photo- 
metric department. It is to be hoped that the United States, 
though fourth in the list of States as regards a National 
Physieal Laboratory, will not be long in attaining the level of 
the others. 
[Annual Report, Washington, 1903. ] 


Propagation of . Electric Waves by the Eurth.—A, Voller quotes 
some experiments which tend to confirm Lecher’s hypothesis 
as to the part played by the whole earth in propagating electric 


| waves to points hiddenfrom their origin by the earth’s curvature. 


He used Seibt’s apparatus, consisting of a closed condenser cireuit 
with slightly variable capacity but largely variable inductance. 

This apparatus, in which the indicator consists of a vacuum tube, 
was specially valuable in bringing out the value of earthing 
the receiver. When the receiver was insulated, the range 
of signalling did not exceed 3ft. On earthing it, the range 
was extended some 10 or 20 times. This was found not to 
be due to better resonance, but to the fact that the point 
which is opposite the antenna connection in the sending circuit 
is the focus of strong electric oscillations, which are transmitted 
through the earth on earthing it, and are caught up by the 
earthing wire of the receiver. The earthing of the sender 
antenna itself does not give rise to the same phenomenon. 

The author thinks it quite possible that the energy transmitted 
through the earth does not decrease even in a linear ratio with 
the distance. 

[A. VoLLER, Physikal. Zeitschr., April 15, 1903.) 


Speaking Oil Lamps. A. Batschinski and V. Gabritschewski 
describe an arrangement in which ordinary paraffin oil lamps 
are made to act as telephones. One such lamp is attached to 
each pole of the secondary J of an induction coil. The primary 


D 


` Rheostat 


M 
circuit P contains a battery of seven cells furnishing several 


amperes, a microphone, M, and a rheostat. The lamps are 
insulated and may be joined by a wire, D, but that is not 
essential. The authors had a distance of some 30yds. between 
microphone and lamps. The latter reproduced singing, 
whistling and speaking. It is essential that there should be 
considerable fluctuations of potential in the flame electrodes. 
Bunsen burners or even candles may be substituted for the 
oil lamps. 

[ BATSCHINSKI and GABRITSCHRWSKI, Physikal. Zeitschr., April 15, 1903.] 
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** Special" Tramcars.—The London United Tramways Co. 


.are now prepared to let out electric cars by the day. For £5 


it is possible to hire a car seatin 5 69 persons, the charge 
including the services of a driver and conductor. No cars will 
be.let out on Sundays or Bank Holidays, but at ordinary 
times a „special“ may be chartered, to take a party to any 
point on the company’s system, and will be ready to commence 
the return journey at any desired time. 
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THE ELECTRICALLY-EQUIPPED TRAINS FOR THE DISTRICT RAILWAY. 
(Concluded from page &.) 


The Thomson-Houston train has also a most ingenious | opening the circuit. If the train breaks in two, the current 
system of multiple control, whose arrangement will appear | is automatically and instantly cut off from the motors on that 
more familiar to our readers as it is based upon the Sprague | part of the train which is not under the control of the motor- 
and Thomson-Houston patents, and is therefore a modification | man, while his ability to control the front part of the train 
of the systems described in our columns about two years ago. would not be affected. 

The system consists of two general parts: First, a number of 
electrically-operated switches called ‘ contactors,” and an 
electrically-operated reverse switch called the reverser, con- 
stituting a series-parallel controller for the motors on each 
motor car, effecting the different combinations of the motors 
and varying the resistance in series with them. Second, 
a master controller or controllers located at one end or one 
at each end of each motor car in the motorman's compartment, 
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Fig 9.—Countactor. 


For reversing the motors the master controller is provided 
with a separate reversing handle, and a mechanical locking 
device prevents this handle from being thrown unless the main 
handle is in the off“ position, just as in an ordinary tramcar. 


Fic. 8.—TnHg MASTER CONTROLLER. 


and controlling the contactors on all motor cars in the train. 
A cable connected to each master controller and to the con- 
tactors runs the entire length of the train, with suitable couplers 
for making the necessary connections between cars. 

The main motor current does not pass through either the 
master controller or the train control cable, these parts carrying | 
only the current which operates the contactors. Each motor | 
car collects its own motor current from the line by means of 
its collector shoes, and the current for operating the contactors 
of all motor cars in the train is drawn from the collecting 
device through the master controller on the car from which 
the train is operated. "Thus the movement of this controller 
sends current to the contactors, which are wired in parallel to . 
the train cable, ensuring simultaneous movement of all similar 
contactors on the train The synchronous action of the motor 


controllers of all cars simultaneously with the movement of the Moving this reverse handle either forward or backward, makes 


Fic, 10.—Reversixc SWITCH. 


master controller handle ensures similar resistance connections 
and motor combinations on all the cars at all times. 

The interruption of current to the motors in the off position 
of the master controller is ensured by providing three separate 


connections for throwing the electrically-operated reverse switch 


either forward“ or“ reverse.“ 


The master controller (Fig. 8) is similar to the ordinary 
tramcar controller in method of operation and appearance, 


contactors connected in series, any of which is capable of although of considerably smaller dimensions. Separate power 
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and reverse handles are provided, as experience has shown this 
arrangement to be preferable to the movement of a single 
power handle in * acqui directions to reverse the motors. The 
controller is provided with a strong magnetic blow-out coil 
which effectually disrupts the arc when the circuits of the 
operating coils of the contactors are opened. The handle for 
operating the reverse switch is located on the left-hand side, 
and ean only be removed in the intermediate or ** off" position 
of the reversing switch. As the power handle is mechanically 
locked against movement when the reverse handle is removed, 
it is only necessary for the motorman to carry the reversing 
handle when leaving the car. 


— — —————— 2— ——— — «4 


They are covered in with cases, two of which have been 
opened in the illustration, the left-hand one being left closed. 
On the right hand of Fig. 11 is seen the reversing switch in its 
case, and a more detailed view of this is given in Fig. 10. The 
general design of this motor reversing switch or reverser is 
somewhat similar to the ordinary cylindrical reversing switch, 
with the addition of the electromagnets for turning it to either 
the forward or reverse position, the operating coils being 
similar to the ones used on the contactors. 

The coupler for making the connections between cars con- 
sists of a socket on the end of each car and a short cable or 
jumper with a plug at either end. The sockets on the cars 


Fie. ll. - Contactors AND REVERSIXG SWITCH IN POSITION ON CAR. 


Each contactor, of which there are thirteen for each | 


car (Fig. 9), consists of a movable arm carrying a finger 
which makes contact with a fixed terminal finger, and a 
coil for actuating the arm when supplied with current from 


the master controller. The contactor is so designed that | 
the motor ¢ remit is closed only when current is flowing 
the finger, causes the contactor to open immediately the 
master co jr circuit is interrupted. The two contacts 
are seen oper ? figure, and above them, in what appears 


illustration, is a solenoid of heavy bare breaks in two. 


as a dark space in the i | 
| hg on e d qe the main current passes. As the con- system. 


d, an intense magnetic field is created in 
the space between the contacts and acts as an efficient and 
the power circuit under conditions far exceeding normal 
peration. The different contactors are practically identical, 


o 


Gravity, combined with spring action of | 


contain nine insulated metallic contaets, which are the terminals 
of the various wires in the train line. Their construction is 
shown in Fig. 12. The socket is shaped to receive the plug 
on the end of the jumper. The plug contains the necessary 
insulated contacts to make the required connections, and is so 
shaped that it can be inserted in the socket in only one way, 
thus ensuring the same series of connections each time two 
cars are coupled together. The couplers are provided with 
spring eatches which maintain contact under normal conditions, 
but permit them to release immediately in case the train 
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Fic, 12. —CovPLER Sock RT AND COUPLER PLUGS, 


Fig. 13 gives the general connections of the 


Each of the motor cars is ei gn with two G.E.68 motors, 
rated at about 175 H.P. each, and with single-reduction gear. 


blow-out, which will effectually disrupt | The maximum speed of the trains is 35 miles per hour, the 
diameter of the running wheels 36in., and the gear ratio 59:18. 


As has already been said, the control is series-parallel, the 


and the few parts which are subjected to burning and wear | master controller having no back-stops (the brake equipment 
are so constructed as to be readily replaced. They are placed | will be referred to presently), and the reversing master con- 
along ome side of the car, in the position shown in Fig. 11. | troller interlocking with the main controller just as on a 


p a 
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tramcar. The controller handle is fitted with a spring which | for the brakes, whose end bearing is just visible in the illus- 
renders it necessary for the driver to keep his hold on the | tration. The middle motor car has also a master controller 
handle. If he releases it the controller returns to its “off” and brake and sanding handles similar to the end motor car, 
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Fic. 13.— GENERAL DIAGRAM OF CONNECTIONS OF BRITISH THOMSON-HovusToN MULTIPLE Unit SYSTEM. 


position. This arrangement is popularly known as the “ Dead | 
Man’s Handle,” and its utility on emergency was proved by 
the incident recorded in our issue of April 17th (bottom of 
p. 1,048). The interior of the motorman’s cab on the front 
motor car is seen in Fig. 14. .On the right is the controller, in 
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` Fic. 14.—Cas or Front Moror-Car. Fic. 15.—MasrER CONTROLLER, &c., IN MIDDLE MOTOR Car. 


front of which the motorman sits on the revolving seat. To | these being in a corner close to the door (Fig. 15), and thus 
his right are the air brake and sanding handle, and behind him | taking away no seating accommodation. The arrangement of 
to the right the hand brake and the motor-driven compressor the double door and gate is seen in this illustration, showing 
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how the controller, &., may be shut up altogether or the doors | the General Electric Co. (U. S.A.) an order for 340 equip- 


held back at right angles to the closed position. 
The eab in the end motor cars contains, in 
addition to the apparatus enumerated, main 
etic blow-out fuses and switches in the 
main motor circuit, and also switches and fuses 
in the master controller and contactor circuits. 
The latter switch is shown in Fig. 16. When 
it is opened the master controller of the car 
in question is eut out, and the train can still 
be operated from the master controllers in the 
othercars. In the same way, the main motor 
switches and fuses, of course, merely cut out 
the motors of that particular car, and the car 
can still be driven as a trailer by the others. 
This arrangement adds considerably to the 


Fic. 16. 
CONTROL CIRCUIT 
CUTOUT SWITCH. 


ments, and this system will also be adopted on the Central 
London Railway. 

The Westinghouse train, it will be remembered, had West- 
inghouse air-brakes worked from the same reservoir as the 
controllers. The B.T.-H. cars have Christensen air brakes, 
the agents for which in this country are Messrs. R. W. Black- 
well & Co. The air compressor is operated by a 10 H.P. series- 
motor, which is controlled by an automatic switch, the latter 
switching on the motor as soon as the pressure in the air 
reservoir falls below 90lb. per square inch. The supply of air 
to the brake cylinder itself is controlled by an automatic 
triple valve. 

The sanding gear is also worthy of mention. It is pneumatic, 
and the sand is propelled by an air-blast right under 
the wheels. The sanding gear of each car is independent, 


certainty of working. In the middle car the fuses and switch | however, so that if sanding is to be effected on all three 


in the main motor circuit are under the car. 


| motor-cars the conductors will have to operate the sanding 


We are informed by the British Thomson-Houston Co., that ! handles of the back and middle cars. 
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Fic. l7.— ELECTRICALLY-EQUIPPED TRAIN OF SEVEN COACHES. 
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City. The New York subway, the 
described in our last issue, has given 
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were 


account the lines which will be in operation | i 
s than 28 railways—in Europe and America— | have already referred generally to the design of the trucks 
he Sprague or Thomson-Houston multiple unit | and bodies of the cars. 


A general view of a complete train is given in Fig. 17. We 


Several arrangements of seats are 


Fic. 19.—INTERIOR or TRAILER CAR. 


being tried, the principal ones being shown in Figs. 18 
and 19. 18 is the interior of an end motor car, 
and has seats along the sides of the broad gangway running 
right through the centre of the car. In Fig. 19, the interior 


ig. 


68 


of a trailer, it is seen that there are some cross seats, but in 
both cases there is plenty of room for standing without incon- 
veniencing those sitting down, as in the carriages on existing 
“tube” railways. Another variety of side seat is divided up 
by cross strips of wood a few inches high, so as to mark out 
the space each passenger is supposed to take up. In all except 
one or two specimen cars there is practically no cloth or stuffing 
in the upholstery of the new cars, all the seats beinz covered with 
rattan. In selecting the materials employed, two objects have 
been kept paramount—cleanliness and protection from fire. 
All the wood used for the cars has been treated by the patent 
* non-inflammable " process and the ceilings are lined with 
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asbestos. A novel feature are the electric heaters, of which 
there are 16 in each car, fixed under the seats, with a regulator 
at one end of the car. Two heaters are placed in the driver's cab. 

In concluding this description of the new trains, we desire 
to thank Mr. T. R. Chapman, general manager and chief engi- 
neer of the Underground Electric Railways of London (Ltd.) 
for his kind permission to inspect and photograph the cars; 
and we would also extend our thanks to Mr. J. S. Thomson, 
who acts as engineer to the company at South Harrow, Mr. 
T. C. Nesbitt of the Westinghouse Co., and Mr. J. B. Cox, of 
the British Thomson-Houston Co., for the courtesy shown to 
us on the spot. 


THE VALTELLINA RAILWAY. 


(BY OUR SPECIAL CORRESPONDENT.) 


(Concluded from page 24.) 


The primary 20,000-volt line (which is nowhere duplicated) | are carried on independent posts. On curves, or where the 


consists of three conductors of bare copper carried on porcelain 
insulators fixed to posts of red larch, the insulator being of the 


2 


AS 


2 


AMBROIN INSULATOR, 


four-bell type, previously tested at double the working pressure. 
The diameter of each wire is 7mm. on one section and 8mm. 
on the other. For the most part the posts carrying the trolley 
wires support the primary wires as well. Exceptions to this 
are in tunnels and at the stations, where the primary wires 


line is exposed to strong winds, double poles are used, as 
shown on the figure. In other cases a side bracket or double 


bracket from a single pole is used for carrying the trolley 
wires. 


The height of the latter above the rails varies from 
19ft. 6in. in the open to 15ft. in the tunnels. They are sup- 
ported on ambroin insulators protected by a cast-iron bell, 
section of which is shown in the illustration. The insulation 


between the lines themselves and earth is further increased by 
| separately suspending each of them on two-span wires, which 


are fixed to insulators on the post. Besides improving the 


ViEW OF CURVE WITH DOUBLE Porrs. 


insulation the flexible support thus afforded to the wires 
diminishes the hammering action of the contact rollers as they 
pass the lugs. 

At level crossings, in order to prevent accident to passers- 
by, an ingenious device is provided which immediately 
earths the trolley wire should it become broken. <A connect- 
ing wire is taken from it to one of the nearest poles, to which 
it is attached by a porcelain insulator. This wire passes through 
a ring of copper, which is connected direct to earth. Should 
the trolley wire break, contact is at once made with the ring, 
and this blows the fuse on the section, At points and cross- 
ings the current in the conductors is interrupted by means of 
section insulators of creosoted wood. As each motor-car is 
provided with two systems of trolleys, one at each end, this 
does not necessarily cut off the supply. Should, however, the 
car be running with one trolley system, the motor will work 
on the second phase only as it passes the insulator, the corre- 
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sponding insulator on the second phase not being at exactly 
the same spot. The rails serve as conductors for the third 
phase, and are bonded with copper wires 6mm. in diameter. 
The rails are further bonded transversely every 500 metres. 

The niue transformer houses are dotted along the line at 
an average distance of lOkm., and are fed from the high-ten- 
sion wires, which follow the track throughout. A plan and 
section of one of these buildings are shown in one of the 
illustrations. Each contains one 400kw. transformer, with the 
exception of the station at Abbadia, which is provided with two 
transformers to feed the section to Lecco, as a convenient position 
could not be found for a sub-station at that end. In the inner 
room are placed the transformer and lightning arresters. A fan 
is provided for air cooling, driven by a small motor. The current 
is transformed down to 3,000 volts for the trolley lines. In 
the outer room is the switchboard, to which are connected the 
wires of the two sections of the trolley line By means of the 
switches either of these sections, or the transformer itself, can 
he disconnected, to enable repairs to be effected. The connec- 
tions of the transformers, lightning arresters and switches are 
shown in the diagram. 

The electric locomotive, which is illustrated on p. 69, is one 
of the only two of these machines which are at present in use. 
They are employed for goods traffic, but there is some sugges- 
tion of ultimately using them for heavy passenger trains. 
They consist of two parts, one of which is a replica of the 
other. The controlling gear is placed in the driver's compart- 
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ment between the two parts, and certain of the levers are 
duplicated to enable him, while looking out in either direction, 
to control the locomotive with the same convenience. The 
* cascade " system of connections is not employed with these 
locomotives, and therefore only one synchronous speed is 
possible—namely 30km , which is quite fast enough for the 
average goods train. 

The arrangements for securing safety at points and cross- 
ings, and at the sub-divisions of the trolley wires for the station 
tracks are very complete. The block system which is in use is 
the Webb and Thomson staff system. In each station there 
are two pillars, one at each end, in which these stafis are 
placed. The mechanism is such that it takes up a certain 
position in accordance with the number of stafls which are 
deposited in either pillar by the driver of the train. To put 
it briefly, when all the staffs have been inserted, it is possible 
to remove that particular one enabling the driver to proceed 
along the next section. The necessary condition for with- 
drawing the staff is that that section is enipty, and thus he may 
proceed in perfect safety. The diagram of electrical connoc- 
tions shows the connections of one of the trolley wires, the 
other being exactly parallel to it. Each of the two passing tracks 
and the two sidings have corresponding switches, which enable 
a train to pass on.or off them. The trolley wire is divided up 
by the switches at A, B, C and D in accordance with the 
movements of the points. By means of the main switch H, 
it is possible to cut off the current from the whole station. 
With this it is also possible to supply current to the two 
working sections P, e, and to the switch A, which constitutes the 
first of the permissive apparatus, and it is the only one which 
can operate when the line is live, because between it and 
the others there are mechanical connections, direct or indirect, 
such that it is impossible to work any of them unless the 
switch A is placed in the position to break the circuit. The 
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switch A communicates with the change-over switch D, and 
the two change-over switches €, which feed one or other | 
section of the aerial line according to the disposition of the 
points. These two-way switches are connected directly 
to the apparatus in the signal box. In effect, this 
arrangement of switches secures that in ease the signal is 
against the train, it is impossible for it to proceed. ‘The 


momentum is not sufficient to carry it far, as the moment the 


the Westinghouse brake. It also prevents the departure of 
the train while the next section has another train on it. It 
ensures the complete protection of the station while carrying 
out shunting, as the signals are against any train approaching. 


The graphical time table in use, reproduced on a somewhat 
reduced scale opposite shows very compactly the position, 
distances, and the number of trains on the railway at one time. 
The slope of each line corresponding to the train also indicates 
approximately the speed at which it is progressing. 

On the whole, the Valtellina Railway is an instance of a 
thorough application of electric driving to an existing line, not 


| with a view to introducing abnormally high speeds, but simply 
current is cut off from the trolley, an automatic relay applies | 


to replace steam locomotion. The change has been made at a 
comparatively low cost, and the financial results should be of 
great interest, especially as one of the features is the rapid 
development of traffic which has followed the improved train 
service, rendered possible hy the : hange to electric driving. 


FRICKER’S MAXIMUM DEMAND INDICATOR. 


A new form of maximum demand indicator has been put on the 
market by Messrs. Fricker and Miller. Theaction of the instrument 
will be readily understood’ by the following description and the 
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Fic. 1.— GENERAL View or INbiCATOR. 


accompanying illustrations. The apparatus consists in the main of 
a differential thermometer which acts on a novel principle whereby 
a drop of mercury contained in a glass tube, having a bulb blown at 
each end, is caused to act both as a gas valve and also as a registering 


rere 


iudex of the maximum difference of temperature to which the bulbs 
have been subjected. To cet the instrument, the glass thermometer 
is removed from the case, and the drop of mercury is shaken down 
into the upper spherical bulb, 

It then rests in the neck of the tube, the bore of which is not large 
enough to allow of its falling by gravity. The thermometer is 
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AND SCALE. 


FiG. 5.—INDICATOR WITH COVER REMOVED. 


replaced in this condition, the lower cylindrical bulb being closely 
embraced by a helical heating resistance wire. This latter is con- 
nected to the terminals by two spring blades, which tend to close the 
helix and so cause it to nip the cylindrical bulb closely and ensure 


F 
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good and uniform contact between the heating surface of the resis- 
tance wire and the glass bulb. The spring blades are opened by a 
small wedge key, and the grip of the helix so released before removing 
or replacing the thermometer, aud bending or injury to the heating 
Wire 1s thus avoided. The tube being properly inserted, the wedge- 
key is withdrawn, and the instrument is then ready to work. 

Its operation is as follows:—The expansion of gas in the lower 
heated bulb cauees a definite transference of gas, through the drop 
of mercury acting as a valve, into the upper bulb, corresponding to 
any given current, and on removing the thermometer from the heat- 
ing helix, or switching off the current, the contraction of the gas in 
the lower bulb, on cooling, causes the mercury to sink downwards in 
the stem to a point determined by the total volume of gas originally 
transferred during the heating process. The tube carries a fixed 
acale marked in amperes or otherwise, and the mercury thus forms 
an index of the maximum current passed through the heating wire. 

An important point in the design is that, should the heating wire 
be brcken or get 2 through by a short circuit or excessive current, 
the spring terminal blades to which its ends are attached instantly 
close together and short.circuit the instrument and so prevent a 
failure in the service. The heating action is gradual, taking about 
10 minutes to attain its full effect for any given current, but on 
removing the tube the temperature of the two bulbs can be equalised 
in one minute by merely holding the tube with the two hands, one 
grasping each bulb. l 

The consumer can read the maximum demand at any time during 
the day before current is switched on, as the mercury returns to the 
position corresponding to this after the current has been switched off. 

The instrument is compact and low iu price. 


n 
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" Electrical Engineering Measuring Instrumente" by G. D. 
Aspinall Parr. (London: Blackie & Son, Ltd.) 9. 

* Electric and Magnetic Circuite.” By Ellis H. Crapper. (London: 
Edward Arnold.) 10a. 64. 

* Die Elektrochemie und die Metallurgie der für die Elektrochemie 
wichtigen Metalle auf der Industrie-uud G:werbe-Ausstellung in 
Dusseldorf, 1902.“ By H. Danneel. (Halle-a-S.: Wilhelm Knapp, 
1903.) M6. 

* Das Neue Institut fiir Metallhüttenwesen und Elektrometallurgie 
an der Koniglichen Technischen Hochschule zu Aachen.” By 
Dr. Wilhelm Borchers. Abschnitt:“ Elektrische Messinstrumente, 
by Dr. H. Danneel. IIalle-a-S.: Wilhelm Knapp, 1903) M6. 

* La Comprcesibilité des Gaz Reels, by L. Decombe. (Collection 
Scientia.) (Paris: C. Naud.) 2fr. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric railways and tramways 
the accounts of which have been analysed, together with 
the dates on which statements and analyses of accounts 
have appeared :— 


Birmingham Trams. (Co.).. May 80, 1902 Glasgow Tramways(Mun.).. Jan. 80, 1903 
Blackpool Tramways (un.) Nov. 14, 1902;Greenock & Port Glasgow 


Blackpool & Fleetwood (Co.) Feb. 21, 1902] Tramways (Co.)) . April 24, 1903 
Brighton & Rottingdean Sea- Huddersfield Trams. (Mun.) Jan. 30, 1903 

shore (CO.): May 25, 1900 Hull frimways (Mun.) .... Jaa. 23, 1903 
Bristol Tram & Carriage( Co.) Mar. 21, 1902|Isle of Man (Co.) May 27, 1898 
Br'mpt'n& Pice'dillyCir.(Co.) July 8, 1898 Leeds Tramways (Mun.).... Jan. 23, 1903 
Central London (CO.) Aug. 15, 1902 Liverpool Overhead (Co.) . Feb. 27, 1903 
City & South London (Co.).. Jan. 31, 1902; Liverpool Trams. (Mun.) .. Mar. 27, 1903 
Douglas Southern (Co.) .... May 27, 1898 New General Traction (Co.) May 27, 1898 


Dublin United (Co.)) Feb. 27, 1903 | Oldham Ashton & Hyde (Co.) July 5, 1901 
Dublin and Lucan (Co.) .... Nov. 28, 1902 Sheffleld Tramways (Mun.) April 24, 1903 
East Ham Trams, (Mun.) .. Nov. 28, 1902| Waterloo & City (Co.) ...... Mar. 1, 1901 
Gateshead & Dist. Trams (Co.) Apr. 24, 1903 


County of London and Brush Provincial Electric 
Lighting Co. (Ltd.). 

The official accounts of this company for 1902 appear 
ditlerently rendered to their predecessors. The figures relat- 
ing to the northern and southern districts are now grouped 
together in one set of accounts. This is, on the whole, a 
change for the better, as now all the general management, 
charges can be included with the other working expenses, thus 
enabling a fairer comparison to. be made between these costs 
and those of other undertakings. In order to enable a com— 
parison to be made between the present accounts and those of 
1901 it is necessary to add the following subsidiary table 
containing further data respecting the general accounts of the 
company tor 1901 :— 

Of the costs shown in our analysis for 1902 it may be said 
generally that the “total” costs at 2:42. per unit are very 
satisfactory, but that they have been obtained on a capital 


Items. 1901. 
CAPITAL. m 

Authorised capital ... .. "— FF £800,000 

Share capital received  ................ ———Á P 633,279 

Loan capital received .......... TIUS m 509.000 

Depreciation, repairs and renewals fund ..................... 20,000 

Reserve fund (from premiums on shares) ...... —— 8,265 

Capital expended on Northern Districts orders ......... sein 451,659 

Capital expended on Southern Districts orders ........... Da 509,355 

Capital expended on Battersea Electric Lighting 
Order, 1900  ..... eT ————— a 1,435 

Capital expended on lands, buildings, e | 479 357 

Capital expended on provisional orders... 2,867 

Capital invested in Bournemouth and Poole, Dover, 

Scottish House-to-House aud Marylebone Electric | 
Supply Companies — ee e "E 124,510 
Preliminary and legal expenses, suspense account, net... , 15,591 
REVENUE. 

Total ....... . . FCC | 52.803 
From miscellaneous sources q . | 2,298 
From Northern Districts (working profit) ........ ...... | 24,128 
From Southern Districts (working profit) .......... NUM 21,116 
Add repaira and renewals paid out of depreciation ' 

fund  ........... 5 VTV 5,259 
EXPENDITURE OUT OF REVENUE. 
Total cii Bises nie. eee prm » 8,858 
Directors' fees, rents, taxes, insurance, wages aud 
proportions of salaries — .......... ——— — — © 6,249 
Miscellaneous charges............. c cb qa 2,009 
FINANCIAL RESULTS. 

Balance from General Revenue Account ee | 43,945 

Balance from last accounnnnttt . . q | 3,639 

Net interest charges VADER DNI ͤ AERE 16,988 

Amount available for distribution... sates er re 50,536 

Dividend on ordinary shares —— ÁO 47 

Dividend on preference shares ................... . 6 


—— 


expenditure which is high even for a London concern. The 
ratio of the capital expenditure to the output works out to a 
figure much above the average, with the result that the pro- 
bable adequate capital charges are so high as to more than 
neutralise the very favourable working costs shown in our 
analysis, 

The company has disposed of its interest in the Dover 
Electricity Supply Co. and the amount realised thereon i8 


included in the net profit shown. 


Bournemouth and Poole Electricity Supply Co. (Ltd ). 

With the improved load resulting from a demand for trac- 
tion supply, the costs of this undertaking have unmistakably 
improved, so that the figures shown for last. year are, with an 
insignificant exception, all materially under the average of 
similar stations in 1901. Of course, it is natural that the fuel 
cost should show improvement, but it is clear that other costs 
contribute to the lower total costs shown. 

The capital expenditure, relatively to the output, is some- 
what high at this place, but the general position of the concern 
is very satisfactory. Data is not available to show at what 
price the traction supply is sold, but at 4:90d. per unit the 
“receipts for current for all uses“ are certainly not low for an 
undertaking having an output for traction amounting to 28 per 


cent. of the total output. 
Out of the £11,741 available for distribution, dividends were 


paid on the 44 per cent. and the 6 per cent. preference shares 
and 8 per cent. was divided on the ordinary shares, leaving à 
balance of £1,390 carried forward. 


REMARKS TO TABLES. 
CLERKENWELL AND WANDSWORTH.—a Of commencement of generation of 
electricity. b Total for the company £800,000. c Capital appropriated to Northern 


. . B . . . : " 
Districts Orders. d The engineers’ salaries are included under“ wages at 5 
gether 


and “ distribution of electricity " and other officials’ salaries are grouped to par 
y 


in the general accounts of the company. e Insurance £256, auditing 475. 
maximum demand system. y Insurance £180, auditing £50, Jaw Cos. A For con- 
tinuous current ; for alternating 6d. (1 hour) to 3d., maximum demand system. 
i Lands £54,227. j Machinery £255,305, accumulators 46,6600, transfuriners, 
motors, &c., £57,712, meters and fees £34,344, switchboards and electrical instru- 
ments £24,919. k Includes proportion of engineers’ salaries. l Of buildings £312 
m Including £4,673 interest and dividends receivable and £6,597 profit on invest- 
ments realised. „ £1,151 written off preliminary expenses and £350 carried to 
contingency account. o After deducting £4,673 interest and dividends received. 


BOURNEMOUTH.-— G Exclusive of £51 700at end of 1901 and £25,500 at end of 1902 
invested in the Richmond (Surrey) Electric Light and Power Co. ^ €1,406 from 
premiums on stock. Engineers salaries £430. d Of buildings £74, engines and boilers 
:279, dynamos £16, other machinery and instruments £35, e Engineers. salaries 
£152. f Of mains £42, sub-stations £173. g Directors £500. , Insurance £103, Jaw 
£89, auditing £56. After deducting £3,417 in 1901 and £4,070 in 1902 received in 
interest and dividends from Richmond (Surrey) Electric Light and Power Co. 
j £4,473 from premiums, k Land €1,598. l Machinery 470, 108, accumulators £4, 
transformers and motors £3,025, meters £9,311, electrical instruments C5, 715, su» 
stations £6,739. „% Provisional orders £2,776. „ Included in“ revenue from supply. 
o Engineers’ salaries £162. p Buildings £15, engines and boilers £347, dynainos £ 1M, 
other machinery and instruments £07. / Engineers’ salaries £20». r Mains £93, 
transformer stations £176. x Includes insurance. ! Directors £600. 
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CLERKENWELL or 
Northern Districts. 
Undertaking Worked by ....... — Peer, In Lene & arush 


Date of Commencement of Supply | September, 1897.4 


Alt.-current feeding sub- 


System of Supply ..... 4 Lee e et, M 
Ohief Engineer ţIessns. | C. P. Sparks. 
YEAR ENDED DEC. 31,1901, 
_ QUANTITIES— 
Units generate $ 3,781,079 
»3 SOLD (TOTAL) LJ wert emt rere ee 2,839,713 
„ sold to consumers 2,839,713 
» Sold for public lighting, Ko. A nil 
„ Sold for traction nil 
2 E O oa roes atosps. 177,906 
UNITS SOLD por MEAN 8c p. CAPACITY 30˙6 
Actual maximum supply demanded . 1,898 kilowatts 
. esser o6 voeeossok o 17:1% 
Number of public lamps 3 23 . aa 
Number of consumers SPUR 1,546 
Connectionsto mains inBe.p. atend year 173,704 
CAPACITY of PLANTin KW. at END YEAR 3,050 
APT? XL fares a 
AUTHORISED oo — — Po» — == 
Share 233233246 ag Debenturo eee ote „ eee 5) — — 
RECEIVED —— 3 „ £451,659 | £148 
= pect ai ""*.»*25* — "^42 ES p 
,NOT AL) ES 5E" 
Share (unissued) .......... — — — 
Share (uncalled) "^ „„ „„ III —— — 
Loan (including Debentures) — — 
REPAID LS e a — < 
RESERVE OR SINKING EN — — 
DEPRECIATION FUND Pete „„ „% „„ — T 
EXPENDED (TOTAL)................-.. 451,659 148 
Lands and Poe eee „ „„ „„ „6 75,237 24-7 
Plant efter „„ %% „% „% „„ „ „ „„ „ ee TIT 195,054 63:9 
Mains i-th eee eee eee eee eee eee ee oe ee 171,249 56:1 
— 10,139 3˙32 
BALANCE OF CAPITAL ACCOUNT ...... — — 
Total. | total units 
sold. 


5°775d., 
0 104d. 


1:537d. 

1'37 Id. 

0:8124d. 

0:1084. 

0°243d. 

i 0°196d. 

—— — 1,963 0" 166d, 

pe wee uE raain ILI 1,5304 01294. 

T mains, &c. . * 433 003574. 
Public THORP RTP E TERE mer eee PST Te — 

. — 3,585 0:303d. 

Net Rents .. LIUM 683 0"U58d. 

Rakes OE CE Aue ee esa ev eee 2,040 0:17 2d 

ES „554% „66 Dre = 0-07 3d. 

— ep FETE Ree eee eet ene ee 255 0 022d 

Establishment ———— 269 0°0231 

Lew charges, e sees se 538 ¢ 0:029d 

Total. err mr 
.| £24,128 561% 


re 33333 „„ „ 


RR 
ner 


"roses 


A 903. 
WANDSWORTH or CLERKENWELL & 
Southern Districts. WANDSWORTH. 


Pun of London & Brush 
lec, Light’g Co, (Ltd.) 
, 1897. 

Hizh icd extra high alt.- 
eurrent feeding sub-stations 
supplying low-pressure 2-w. 


Prov. 
January 


network, 


C. P. Sparks. 


Prov, Elec. 


County of London & Brushi 
Light’g Co. (Ltd.) TI 
January, 1897. 

Nich and extra high-press. 
ult.-curr. feeding trans, sub- t 
Stations with con.-curr. nt 


(C p Its for power, 


3:878d. | £37,816 


18101. | £16,700 


^ I t Sparks. 


BOURNEMOUTH. 


Bournemouth & Poole Elec. Supply Co. (Ltd.). 
1891. 


Alternate- current transformers in sub-stations. 
E^ 


Ingram. 


DEC. 31, 1901. DEC. 31,1902. DEC. 31,1901, DEC. 51, 1902. 
2,103,626 7,003,271 1,362,500 1,628, 626 
1.511.392 4,868,285 1,003,401 1,260,266 
1,511,392 4 868,285 1,003,401 905 914 

nil nil nil nil 
nil nil nil 354,352 
51,947 582,610 142,570 127,465 
230 240 197 198 
1,777 kilowatts 4.477 kilowatts 1,172 kilowatts 1,282 kilowatts 
371% 12:5% 978% 11:2% 
nil nil nil nil 
1,849 4,139 262 1,187 
120,130 564,340 65,962 79,509 
2.500 6.650 n 1.880 
Per kilow a i |P r kilowatt | ilowatt 
Total. e Total. gri aa T.tal. ib Total. 3 c. 
—’ = — -— £300,0 000 | £155 £300, 000 £160 
—- — £800,000 | £120 
£569,355 £228 1,290,000 194 220.0 000 114 295,000 157 
— — 700,000 105 0,000 | — 225,000 12) 
— — 590,000 88˙7 170 0004 36:3 70.004 372 
= m = se 80,000 414 5,000 266 
— -— 100,000 15:0 — 
a — M E = | c= =F = 
| 
— -- nil — — ar A, — 
-- -- 3,445 0 518 2,708 140 6.1407 3'26 
— — 28,451 428 5305 | 275 7,805 415 
569,355 228 1,166,317 175 195,819 101 231,456 123 
76,173 30°5 1€8,026: | 25˙3 20656, 116 155 25,509 15:6 
163,553 65:5 409,055; 615 81,005 45:5 99,905! 53:2 
526,807 131 575,596 86:2 | 61,129 51˙7 80,058 42:6 
5,022 | Lat 15,642 2 55 24,569 127 25,984 15:8 
Per unit of | Per unit of || Per unit of Per unit of 
Total. total units Total. | total units || Total. | total units Total. total units 
sold. _ Sold. sold. i |. sold. 
6:009d. | £96,411 4"[52d. [ £22,296 5'310d. | £27,462 5˙233d. 
36,356 57780d. 92,848 4*5754. 21,145 5°063d 25,681 4*8954. 
1,459 0:2324d. 2,998 0:148d. 920 0:2204. 1,140 0:2174. 
— — nil — nil — ml — 
— nil — nil -— * -— 
1 — 565 0:0284. 231 0°055d. 641 0:1224. 
2654d. | £49,148 2:423d. | £10,811 2:587d | £12,810 2°440d, 
14,638 2:326d. 33,832 1:687d. 7,998 191d 9,359 1 784d. 
11,970 1'902d. 26,901 1'8954. | 7,428 1'778d. 8,635 I'45d. 
6.762 1:0744. 15,485 0°763d. 4,548 1°041d. 5,002 0°954¢, 
1,096 0:1744. 2,206 0:109d. | 930 0:2234. 1,037 01930, 
2,2724 0°361d, 6,287* 0°310d, 1,746* 0:4184d. 1,849? 0:3520, 
1,840 0:2924. 4 323! 0:2134. 404 4 00974. 622v 0:1180. 
2,668 042 4d. 31 0:2734, 570 |  0'I36d. 724 0:1380. 
2,0077 4 0:519d. 4. 123: 0:2034. 550° 0:0854. 4502 0:0864. 
661 0:1051. 1,408 0:0694. 214^ 0:0514d. 274° 0:0524. 
= — p | Fe = - — 
2062 | 02281. | 15315 | 0 755d. | 2813 O0673d.| 3.451 | O0658d. 
68 0'011d. — b 42 70. == — 
1020 Od. 4,932 02434. |) 1,226 0:293d, 1,512 0*2884d. 
9; ha O 155d, 10,883 0512. 1,545 0 370d. 1.939 O69d, 
-— -— 5,844 02:81 9167 0:219J. 1,078 95 
me 0:0444. 1,405 0:069d. | ) l Í 207 059d. 
379 0060 d. 1.751 | oos7d, |; 379 | 00914.]| 49100840. 
3189 | 0 051d. 1.380 0*0684. 250^ | 00692d. 163 081d. 
| ‘ to mean 
Total. Bade aa pd Total. EA ap aden Total. eere ed Total | Bi Ripe weve 
£21,116 401% £47,263” 4° 32% £11,485 6287 | £14651 6:867; 
— — ^ 2,268 0˙207% 2,010 1:10% 2,500 | 1:17% 
— — 1,481" | 01357 391 0:214% 425 | 0:1997 
17,721? 162% 825i 0:450% 765 06517, 
52,584" | 296% 0,258 4:527 10,965 5157, 
4.036 0:369% 661 0:360% 778 0:364 o 
35,420 333% 8,919 4:88% 11741 | 550% 
ch EX | —— — — ofc 
4% | — | EZ. — 87. | M 
442* 510% | 48.57% 4667, 
£7. 19s. 2d. £8. ls. 2d. | £6. 12s. 7d. £6. 14s. 7d. 
£18. 0s. 0d. £15. 16s. Od. | £13. 13s. 6d. £14. 8s. 20. 
7s. 2d. 5s. 10d. 7s. 5d. 78. 7d. 
7d. (14 hrs.) to 3d./ | 74. (14 hrs) to 3d. || 7d. (14 hr.) to 34d. 7d. (13 hr.) to 53d. 
231d. 24d. | 3d. net. 3d, 
5°78d, 4:584. | — 
5784. 458d, o" 36 4 90. d. 
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ELECTRICAL POWER ON RAILWAYS. 


Last week's issue of The Electricin contained the first. parts 
of descriptions, completed in this number, of two applications of 
electrical power to heavy railway work. The English example 
described is one of several which will soon be running in this 
country; they are essentially urban railways intended to carry 
passengers short distances by means of a frequent service. They 
partake, in fact, of some of the characteristics of tramways, 
and the technical problems involved are of a quite different 
nature to those pertaining to main-line traffic, which includes 
fast and slow passenger trains and goods trains. The main- 
line problem has been considered by engineers and financiers 
interested in this country, however, and the cases of the North 
Eastern and the Lancashire and Yorkshire lines, whilst not so 
distinctly urban as those above mentioned, are still efforts to 
handle a traffic which is very different to that carried on the main 
lines, and is, in fact, of a class which has always presented 
serious difficulties to steam-worked railways. Taking time by 
the forelock, several railway companies have already obtained 
or expressed their intention of obtaining parliamentary powers 
for the use of electrical power on their lines. This has hap- 
pened particularly with companies having a heavy suburban 
traffic, who conceive themselves to be seriously threatened by 
tramway and tube competition. One of the uses made of these 
powers has been in the Parliamentary committee room when the 
fact that ** we can electrify our lines, too," has been given as 
a reason for rejecting tramway, light railway and tube proposals 
threatening the railway company's preserves. Those who use 
this argument are probably well aware how little it bears upon 
the matter, and, fortunately, the Committecs have usually 
shown that they also give it little weight. 

It is not only the railway companies that have shown an 
intelligent anticipation. The Board of Trade has introduced 
into Parliament this session a Bill of which the short title is 
Railways (Electrical Power) Bill, and which has for object 
“ To facilitate the introduction and use of electrical power on 
railways.” The effect of this measure will be to render it 
unnecessary for railway companies to introduce private Bills 
for enabling them to work their lines electrically, by giving 
to the Board of Trade authority to make orders having the 
force of law which will empower the companies so to work 
their lines. This is simply an extension of the powers given 


THE ELECTRICIAN, MAY 1, 1903. 


by various Acts to the Board in virtue of which its provisional 
orders confer statutory powers of various kinds (most familiar 
to our readers in the case of electric supply and tramway 
undertakings) upon companies, local authorities and persons. 
It has been generally put forward as an advantage of proce- 
dure of this kind that it simplifies and cheapens the process 
of obtaining necessary legal powers; and in some cases this 
advantage is realised. But it is hardly likely that the railway 
companies have moved the Board of Trade to bring in the 
Billfor the sake of economising in Parliamentary expenses. 
It never strikes a casual spectator in committee rooms that the 
railways are greatly troubled by Parliamentary expenditure, 
but this may be a superficial judgment, and, whether at their 
own request or not, the companies will find, if this Bill becomes 
law, that the process of obtaining electrification powers will be 
simpler, quicker and cheaper than at present. An order made 
by the Board of Trade will have the effect of an Act of Parla- 
ment, and will not require the confirmation of Parliament 
unless it contains powers for the compulsory acquisition of 
land, in which case the Board of "Trade may introduce a con- 
firmatory Dill, which will be open to opposition before a Select 
Committee, exactly as in the case of private Bills. Besides 
giving a railway company authority to use electricity, erect 
generating stations, enter into agreements for the supply of 
electrical power, and to raise new capital for any of these pur- 
poses, the orders made by the Board of Trade may sanction 
the modification of working agreements so far as such modifi- 
cation is agreed to between the parties, and is consequential 
upon the use of electrical power. This, of course, applies to 
the many working agreements which are embodied or 
scheduled in Railway Acts, and being statutory cannot be 
varied, even by the consent of all parties to them, without 
statutory confirmation. The existence of such agreements for 
running powers formed one of the difficulties in the way of 
the Underground “electrification.” It may well happen that 
a company applying for an “electrification order” desires 
to have agreements modified, whilst the other parties 
refuse their consent. In such a case the Bill provides that an 
order may modify an agreement, but that an appeal may be 
made by any company affected to the Railway Commission, 
and so far as appealed against the ordei will not come into 
force unless confirmed by that body. This seems a reasonable 
safeguard against hasty action, and should overcome mere 
obstructiveness without sacrificing actual interests. Appeals 
may also be made to the Railway Commission if an order con- 
tains provisions for the revision of passenger fares or for 
affording additional publie facilities by means of through 
booking on to railways or tramways owned or worked by other 
companies. It appears to be thought that any such provisions 
can only be advantageous to the public, for no power is given 
to any representatives of the public to appeal against them ; 
and no doubt the public interests will be given full oppor- 
tunity of presentation under the rules for inquiries, notices 
and advertisements. One of the purposes for which orders 
may be made, is described, with more brevity than lucidity, as 
"securing the safety of the public.” This means, no doubt, 
that the Board of Trade may make rules and regulations for 
imposing safe conditions of use.. 

From the departmental point of view this is probably the 
chief reisen etre of the Bill, and the use made of this power 
will be one of its most important consequences, important 
alike to the engineer and the traffic manager, and on the whole 
beneficial to both parties. The Board of Trade at present 
cannot lay down any model rules and regulations for clectrified 
railways, they can only ask Parliament for powers to do so in 
each individual Bill presented, and this results iu technical 
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discussions before committees, aud in erystallising in Acts of 
Parliament technical conditions which may fetter the busi- 
ness and retard the standardisation which is so essential in 
railway work. So far as they go, the Board of Trade 
regulations for electrically-worked tramways have led to 
a certain measure of standardisation, and have been of ser- 
vice to the engineer and manufacturer—who know, at 
least, what will not be accepted as not fulfilling those 
regulations. Uniformity in our railways is of greater impor- 
tance as regards public facilities and interests that in, perhaps, 
any other public service, and we believe it is quite correct to 
say that the responsible officers of the Board have felt that 
they need power to lay down regulations and so offer similar 
guidance to the railway companies. That they have done this 
in advance of main-line electrification is all to their credit and 
is likely to prevent the costly error of incompatible designs on 
communicating railways. If the Bill becomes law, it will be 
an almost solitary instance of British legislation keeping pace 
with scientific progress. | 
There are, of course, many details outside those affecting 
public safety which must be standardised by the mutual action 
of the railway companies concerned, but the interaction of 
details upon each other is so profound that many consequences 
follow from the setting of limits in certain directions. "The 
effect of the 7-volt drop limit in tramway rails upon the design 
and lay-out of extensive tramway systems is, perhaps, a rather 
extreme instance of these unforeseen consequences ; but limi- 
tations of pressure on third-rails and trollev wires, regulations 
for preventing access by the public or passengers to conductors 
at dangerous pressures, for safeguards against fire risks, short- 
circuits, electrolytic and other damage to property, will all 
have their effects, and powerfully restrain the vagaries of 
designers. For these reasons we hold that the Government, 
the publie and the electrical industry may all welcome the 
Bill as a distinct step towards the quicker introduction of 
electrical working under the most useful conditions. The 
machinery suggested by the Dill is described shortly, and much 
latitude is given to the Board of Trade in the clauses autho- 
rising it to make rules for procedure. It is likely that these 
clauses may be amended before the Bill takes its place on the 
Statute Book, most likely in the direction of more closely 
defining the procedure and powers of the Board. As the Bill 
stands, the machinery and process bears some resemblance to 
that set up by the Electric Lighting Acts. The Board may 
appoint and employ such persons as they think necessary 
(subject, of conrse, to Treasury approval and the provision 
of their remuneration by Parliamentary vote) to carry the 
Act into effect. That is, an inter-departmental body will deal 
with applications. The Board will make rules as to public 
notices and advertisements, method of making objections, time 
for appeals to the Railway Commission ; and may, if they 
think fit, hold a local inquiry for the purpose of considering 
any application. Asa local inquiry is optional, and as there 
is no review of the order made by the Board, the procedure 
is simpler and should be shorter than under the Light Rail- 
ways Act; it should, in fact, be as easy as that of getting an 
electric lighting order where there is no local authority 
opposition. The expense, of course, will depend upon the 
fees to be charged by the Department, but to a larger degree 
probably to the opening given by the rules and regulations to 
opposition, and the procedure adopted at inquiries. "The only 
light thrown by the Bill on the official intentions on this poirt 
is that the Board of Trade Arbitrations, &c., Act, 1874, shall 
apply to any inquiry in certain cases. What we chiefly hope 
is that the Board of Trade will get its Act, and find early and 
frequent opportunities for exercising the powers sought for. 
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DISTRIBUTION LOSSES AND RESONANCE 
PHENOMENA. 


The following is an abstract of the second day’s discussion 
on Messrs. Constable and Fawssett’s Paper, Distribution 
Losses in Electric Supply Systems,” and Mr. Field's Paper, 
„A Study of the Phenomenon of Resonance in Electric Circuit 
by the Aid of Oscillograms.” An abstract of the former Paver 
appeared in The Electrician of March 13th, 20th and 27th, 
and of Mr. Field’s Paper on April 3rd, 10th and 17th. An 
abstract of the first part of the discussion was pablished in our 
issue of April 17th. 

Thursday, March 26th, 

Mr. T. H. MINSHALL thought the real value of the Papers was in the 
number of new suggestions they made to the practical man, whilst the 
diagrams of wave-forms in Messrs. Constable and Fawssett's Paper came as 
a revelation to many station engineers. Dielectric hysteresis was the part 
of the Paper which appearsd to him to be the most interesting. The idea 
with which this Paper originated was some experimenta the authora made 
for him in connection with Mr. Mordey’s Paper last year in which results 
were given showing a power-factor of the order of 01. At that time the 
Institution as a whole did not entirely agree with these figures, but the 
authors and himself had obtained almost exactly the same results. When 
the authors dealt with paper cables, then the results were more in accor- 
dance with those which were obtained by so many investigators last year. 
There was no doubt whatever that the ordinary power-factor of the 
ordinary paper cable was of the order of 0°01 or O 02 and that 3 per cent. 
was the maximum power-factor which was obtained with any of these cables 
in commercial use. He had discussed the matter a good deal last year 
with Messre. Steinmetz and Berg and they had agreed with his calculations, 
but when he sent them the diagrams on p. 4 of the Paper they did 
not consider the results so good. At a first glance it might appear 
that the measurement had been made so extremely minute that 
correct measurement was impossible, but a small motor-alternator carefully 
driven, with the direct-current end measured on a potentiometer, would 
enable anyone to get the same result with considerable accuracy. There 
was another method which had not been drawn attention to in the Paper 
—viz., that by which the current flowing into a cable on open circuit was 
actually greater than when there was a load at the end. They performed 
this test upon 7,000yde. of cable, and first of all measured the capacity 
current flowing into the cable. A couple of transformers on open circuit were 
then put on, and the result wae that the current entering the cable was 
considerably smaller than before. It merely showed that, if properly 
arranged, the capacity of cables on large networks might be an advantage 
instead of otherwise, In connection with the telephones a remarkable fact 
had been noticed at Croydon, There was much trouble with the telephore:s 
all the way to Purley. They had a concentric cable in a lead sheath and an 
iron trough, and yet there was enough stray field to make it practically 
impossible to hear on the telephone. They had satisfied themselves at Croy- 
don that there was no electric leakage, for when the current was increased in 
the evening that nuisance was very much increased, whilst in the daytime there 
was very little trouble with the telephones. The final conclusion was that 
when high-tension cables and telephone cables were in proximity to each 
other, it waa not sufficient to trust to aay sheathing whatever, but to 
increase the distance between them as much as possible. He would like 
to hear the experience of other engineers on this point. In conclusion, he 
gaid that one of the uses of the oscillograph in the future would be that 
in specifying for high-tension machinery it would be possible to test the 
wave-form ef the particular machine. Hitherto it had been very easy to 
specify, but very difficult to prove that one was getting what was wanted. 

Mr. DUDDELL said that, of the three methods used by Messrs. 
Constable and Fawssett to determine the losses in their cables, he had no 
doubt that the wattmeter method was one of the best, if not the best. If 
a suitable wattmeter and suitable series re:istances for the pressure coil 
were used, accurate results could be obtained, in spite of the wave-forins 
being as irregular as those shown in Mr. Constable’s Paper. He hoped that 
Diagram 4 (The Electrician, Vol. L., p. 904), which showed the wattmeter 
connection, was wrong. In it the pressure coil of the wattmeter was 
shown connected directly to a resistance marked R,, with no non-inductive 
resistance in series with it, If this diagram represented the reality, very 
large errors had been introduced. Judging from the oscillograph connec- 
tiong, this appeared to have bsen the case, for the terminals of the 
resistance R, were shown connected straight to the oscillograph, which only 
requires 1 volt to operate it. From the text it seemed as if they used 
some resistance in series with the pressure coil of the wattmeters which 
they had omitted to show. In any case, it would be of great interest to 
know the values of the resistance, selt-induction aud capacity of the pres- 
sure-coil circuits for each of the wattmeters used. Coming next to the 
methods of calibrating the wattmeters on power-factora less than unity, 
they stated that they calibrated them with a lagging current by using a 
choking coil. If the choking coil were properly constructed, there was not 
much difficulty in calculating the true power losses in it. Tuey also etate 
that they obtained a leading current having a power-factor of 0°14. He 
would like to ask them how they calculated the value of the power-factor 
in that case, for, so far as he could see, it was impossible to calculate the 
power-factor unless they either assumed a pure sine wave or analysed the 
actual wave used, and calculated each term of the series representing the 
wave form separately. "There was no indication that this was done. If 
the accual wave used was that given in Curve D (p. 905), which was far trom 
being a sine wave, and if they assumed a sine wave in their calculations, 


then the calculation of the 0'14 power-factor and the calibration of the 
wattinetera with leading currents was inaccurate. He hoped the authors 
would explain this matter fully in their reply, as it affected the accuracy 
of all their wattmeter measurements of the cable losses. 

Ever siuce Mr. Mordey's Paper, Mr. Mather and himself had been work- 
ing on the design of a satisfactory wattmeter and series resistance, espe. 
cially for use on very low power-factors, and they had now designed and 
had in use for some months an astatic wattmeter which was quite free 
from metal parts in the frame, which had the minimum amount of metal 
necessary in the coile, and in which a power-factor of 0°01 was perfectly easy to 
read with a high degree of accuracy. They had also designed and constructed 
special forms of resistances for use in series with the pressure coil, for, as was 
well known, the errors in these resistances were often very much bigger than 
that due to the self-induction of the pressure coil of the wattmeter itself, 
With regard to the wave-form method, it was not very suitable for very 
irregular wave. forme, unless the wave-forms were actually photographed. 
It did not suffice to photograph a mean wave-form, as Mr. Field had done. 
It was necessary to have an individual pressure curve and the correspond. 
ing current curve belonging to it, and work the result out from the 
contemporaneous values of the P.D. and current. He had on the table the 
apparatus he used for obtaining photographic recorde, which recorded the 
individual waves and not the mean waves like the apparatus used by Mr. 
Field. One set of apparatus shown was suitable for working on voltages 
up to 15,000 with no earth connection, the record being made either vn a 
falling plate or on a long length of film up to about 160ft. where many 
consecutive wave-forms are required. The other apparatus was for short 
lengths of film only. 

He disagreed with Mr. Minshall in his advocacy of method No. 3.— 
measuring the extra power required to drive the alternator—for the 
t tliciency of the alternator was totally changed by the action of the capacity 
current. With ordinary alternators, the capacity might produce serious 
resonances of the higher harmonics, and the effect of adding the capacity 
current would tend to excite the alternator, and would alter the efficiency 
by altering the distribution of losses. In fact, sometimes an alternator 
seemed to take less power to drive it if the cables are connected, but most 
alternators seemed to take very much greater power, the iron losses being 
increased by the high frequency of the capacity current. 

Turning to Table III. of Messrs. Constable and Fawasett’s Paper (The 
Electrician, Vol. L., p. 904), they gave the results of the tests of five 
different cables. By taking means of their figures their results inay be 
resumed as follows:— Cable No. 4, power-factur 22 per cent.; calle 
No. 7, 11°1 per cent.; cable No. 9, 2:8 per cent.; cable No. 10, 73 per 
cent. and 24 per cent.: this latter value of 24 per cent., being 
obtained with the choker in parallel, is probally the more accurate, as 
the wattmeter was then working at a higher power-factor. For the last 
cable (No. 11) they gave two totally different sets of resulte. "The mean of 
tLe first set obta/ned from curves E, F, G was 1d per cent., and the mean 
of the second set obtained from curves I, J, K was no less than 8 per cent. 
He should like to ask them what was the difference between the tests 
E. F. Gand I, J, K. In one case they say they obtained 1:4 per cent., 
and in the other 8 per cent. Referring to the diagrams of the wave-forin, 
it would be noted that the first three, E, F, G, had a resonance of the 5th 
harmonic, and in the last three resonance of the rd harmonic. How 
was it with the same cable they bad these two different resonances? Did 
they use a different alternator in the two cases or different frequency, or was 
there by any chance a transformer connected across the cable in the case of 
I,J, K In no case did they give any indication as to the nature of the 
machine and frequency used in each test. There was no doubt whatever 
that the self-induction connected between the terminals of the cable tests 
I,J, K was very much greater than in E, F, G, if the frequency was the 
same, yet they had accepted the high lo:a as more probably correct. Taking 
the figures for the five cables which were not, on the face of them, 
doubtful, the losses, as Mr. Minshall said, are generally under 3 per cent., 
except iu the one case of the No. 7 cable. That cable appeared to be a bad 
cable as far as light-load loss is concerned. 

He had tested, by means of the wattmeter already mentioned, various 
cables belongipg to electric light companies in and around London, and ia 
general the power-factor had varied from 1:5 to 3 per cent. ; the power- 
factor differed from one cable to the next, even when they were very 
similar in make and construction. He had also tried the effect of varying 
the voltage used on soine cables over a fairly wide range, and found, as 
Messrs. Constable and Fawssett pointed out, that there secmed to bea 
tendency for the power-factor to increase with increase of the applied 
potential difference. "The effect of a change of the applied wave-form due 
to resonance of one of the harmonics had been to make the power-factor 
larger when the resonance occurred than when there was no resonance, 
evidently due to the increased value of the maximum instantaneous E M.F. 
In all the testa he had so far made—and they had been made under ordi- 
pary working conditions, with the cables connected up to tlie switchboards 
exactly as used, and no allowance being made for any CR losses due to the 
capacity current—he had never come acroes a cable giving a power-factor 
above 3°5 per cent., except the No. 7 cable at Croydon, which he once 
tested, and he then bad doubts as to the accuracy of his owntest. During 
this last test there appeared to be such a violent resonance that he could 
distinctly hear the resistances in series with the volt coil of the Swinburne 
wattmeter he was using giving a brush discharge, though the R. M. S. 
voltage was only 2,000 volts. The noise in the telephone referred to may 
well be due to leakage from the outer to earth, aud would increase with 
the load. 

Messra. Constable and Fawssett's Paper strengthened the conclusion 
that it was quite possible to obtain commercially cables with a power- 
factor less than 3 per cent., and that, therefore, the danger pointed out in 
Mr. Mordey's Paper of the large power schemes being crippled by the 
light-load losses in the cables themselves was not at all serious, and he 
would suggest that we might take warning from Croydon and avoid cables 
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having such absurdly high losses as their No. 7 V. B. cable appeared to 
bave. Taking Messrs. Constable and Fawesett's testa of the No. 7 cable as 
correct, at 1Àd. per unit, £50 per annum of the ratepayers’ money was 
being wasted in warming the cable instead of a quarter that amount. 

He thought that Mr. Field had not laid sufficient stress on the dangers 
to the insulation due to resonances of the higher harmonics. Out of four 
large plants he (Mr. Duddell) had recently tested, three suffered seriously 
from resonances, and Mr. Field and Messrs. Constable and Fawssett 
showed that both Glasgow and Croydon did. These resonances not only 
strained upnecessarily the insulation of the cables, they aleo reduced the 
efficiency of the machines, made the regulation bad and the working of 
motors difficult. Before proceeding he would define the term “form-factor” 
as the ratio maximum instantaneous value: R. M. S. value for any wave form, 
a most useful factor which gave a measure of the strain on the insulation 
due to the wave form. He had to thank the Kensington and Knights. 
bridge Company for allowing him to show some resonances obtained on 
their circuits, which would, he hoped, exemplify the danger to insulation 
due to resonances, In each case the R. M. S. volte ge was the same— viz., 
5,000. Fig. 1 was the open-circuit wave-form of one of their alternators, the 
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Fig.1. Alternator on Open Circuit Fig. 2. Alternator & Cables. Normal Speed 


Fig.3. Alternator & Cables. Over Speed Fig. 4. Alternator & Cables. Under Speed 
R. . S. Volts 5,000. Scale 1mm. —750 Volts. 


maximum volts were 1°45 times the R. M. S. volts, or, in other words, the 
form-factor was 1°45, about the same as for a sine wave. Fig. 2 was the 
P.D.wave-form of the same alternator with some cables connected which were 
on open circuit, the alternator running at normal speed ; the form-factor 
was 1:67. If, however, the speed of the alternator increased to only 8 per 
cent. above the normal, a resonance of the 7th harmonic occurred (Fig. 3) 
and the form-factor increased to 1°74, On the other hand, if the machine 
was allowed to slow down to 26 per cent. under normal speed, a resonance 
of the 15th harmonic took place (Fig. 4), and the form-factor rose to 1:94. 
This showed that with a constant excitation lowering the speed of the 
alternator might increase the strain on the insulation. A cable should 
never be energised by raising the speed of the alternator after exciting the 
alternator for fear of passing through dangerous resonances. The alter- 
nator should be run up to correct speed first and then the excitation 
should be gradually raised. 
In some other stations he had known the form factor to increase to as 
high as 22; thus, supposing 10,000 R.M.S. volts were applied to the cable, 
the maximum instantaneous voltage would be no lees than 22,000 vc Its, 


Fig. 5. 
Scale Imm. — 7:0 Volts, 


or, due to the resonance, the cable would be strained with as high a maxi- 
mum voltage as is given by a sine wave baving a R.M.S. value of 15,500 
volts, so that a cable designed to work at 10,000 volts ona sine wave might 
frequently be strained 55 per cent. in excess, due to a resonance of one of the 
upper harmonica, He thought that cable makers had in some cases been 
unjustly blamed for failures due to resonance. "These resonances were a 
frequent cause of the failure of electrostatic voltmeters. It was to be 
noted that these high peaks in the P.D. wave mentioned did not show on 
the station voltmeter which read the R.M.S. value, so the engiueer in 
cbarge bas no idea how serious the strain on his apparatus ie. It would 
be said that the ordinary rules of testing to twice the working pressure 
allowed for the above strains ; but this was not the case, as the whole of 
that margin and more was required to allow for the strains due to oscilla- 
tions without its being reduced in any way due to resonances. He had 
calculated the form factors for some of the wave-forms in Messrs. Constable 
aod Fawssett's Paper ae foYows :—Curve A 1:89, B 1:88, C 1:80, D 1:53, 
E 197, F 196, G 195,I 175, J 172, K 1:69 L 1:85. The difference 
between the form- factors of curves E, F, G and of curves I, J, K, which were 
for the same cable (No. 11), showed, as he had already mentioned, that the 
conditions under which these tests were made were evidently very different. 
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Mr. Field had referred to ripples on the D.C. side of a rotary converter. 
He should like to draw attention to the irregularities which sparkipg at 
the brushes of à converter might produce in the P. D. wave-forms on the 
alternate-current side. Fig. 5 showed the two P. D. waves of a small two- 
phase converter which was allowed to spark at the commutator. The 
irregularities in both the P.D. waves due to this sparking were very 
marked. It seemed to him that these high-frequency ripples might easily 
be resonated and lead to very serious difficulties and dangers in working. 
So that a converter which was working perfectly satisfactorily might, by 
being allowed to spark at the brushes, cause a serious resonance, with the 
attendant dangers to itself and the rest of the plant. 

Prof. A. HAY, referring to the last remarks of Mr. Minshall rr tele- 
phones, said it was extremely unlikely that such a field as had been 
mentioned existed, and the only way in which it might be brought about 
was through a slight eccentricity iu the outer conductor of the concentric 
cable. Experimenta with telephones proved nothing at all, because there 
was a much simpler explanation—viz., the purely electrostatic disturbance. 
Mr. Duddell spoke of the power-factor of the wave-form. Asa matter of 
history, he believed he was right in saying that Dr, Fleming first intro- 
duced certain terms which bad definite reference to the wave-forms of 
alternating currents and P. D. The first term was “form-factor "—the 
ratio of the R.M.S. value to the mean value of the wave—and the second 
term was the “amplitude factor," which denoted the ratio of the R.M.S. 
value to the maximum value, Dr. Fleming's “amplitude factor” was 
the reciprocal of Mr. Duddell's “form-factor.” The term “ factor" had 
Leen used by both Englieh and Continental writers in the meaning 
originally given to it by Dr. Fleming, and Mr. Duddell cught to try 
to invent some other suitable term for the ratio of the maximum 
to the R. M. S. value. Mr. Field had spoken of “ohmic resistance, 
but he should like to ask if there was such a thing as a resistance which 
was not ohmic. He would also like to know what a secobm was. 
The speaker went on to criticise Mr. Field’s terminology in other respecte, 
and concluded by describing Arnold, Bragstad and la Cour's “ polycyclic” 
system of distribution. 

Mr. W. M. MORDEY'" said that he did not know what they would do 
witbout Mr. Duddell and his oscillograph nowadays. There was a mis- 
understanding about switching transformers off. There was really no 
advantage in switching off transformers in order to reduce the losses in 
many cases, for two transformers half loaded were just as efficient as one 
transformer fully loaded. It very often happened even that three 
transformera, each one-third loaded, might)bepractically as efficient as one 
transformer fully loaded. The efficiency curve of large transformers was 
a square shouldered one. It went up practically to full efficiency 
quickly at about a third of its full load. It then was perfectly or nearly 
straight, perhaps dipping a little at full load. The last speaker seemed to 
have a liking for correctness in terms; if he could invent some term 
a little less cumbersome than dielectric hysteresis for losses in tbe cables 
everyone would be very grateful to him indeed. The Paper which he himself 
read before the Institution some time ago had been referred to by Messrs. 
Constable and Fawesett. There had been a great deal of wisdom spilt over 
that Paper, and he bad spilt a good deal himself, and he had left the Insti- 
tution on that occasion a saddir but not a wiser man. It was felt that he 
had committed a crime of the most heinous character in pointing out that 
an engineering loss of serious importance might possibly have been over- 
looked. But as the authors had stated, that subject had not been exhausted, 
and he was very glad they had written such a very useful Paper towards 
the further elucidation of it. After hearing Mr. Duddell speak that even- 
ing, one realised that there was a great deal to be dune before getting to the 
bottom of the subject, but it was a subject which they must thresh out. 
If there was any possibility of power-factors of anything like the order 
mentioned in his own Paper—or of anything even of a much lower order 
—it was really a matter of very great engineering importance. Time 
brought its revenges, and although he had been rather badly treated ia 
connection with his own Paper, he was very glad to find that he had not 
been altogether wrong. He had had faith that there was sometimes a serious 
loss occurring, as he knew that cables got hot when there was no load 
upon them. Until they could get cables which did not show that very simple 
evidence of the loss of energy they could not be satisfied that this effect 
bad been got rid of. The authors very properly :aid that the matter 
was not settled, and he would ask them to consider the calorimetric method. 
Surely it ought to be possible to put a cable into a liquid and to determine 
the rise of temperature that took place when it was subjected to high 
E.M.F.s. It ought then to be possible to reproduce the same temperature 
by sending a direct current through the cable so as to attain tlie same 
temperature. This should give, without question, the actual watts lost in 
the cable. There was the difficulty of external field, which might cause 
eddy current losses. This was a matter to which attention must be given. 
There were ways of making such calorimeter tests, however, uuder condi- 
tions where eddy-current losses must be quite negligible. The discus- 
sion upon this subject ia connection with bis own Paper was accompanied 
by a good deal of heat other than that usually measured with a thermo- 
meter, but he hoped it would now be discussed calmly, in order to try 
and find out seriously whether it was a lots which engineers need con- 
sider. The matter was, in bis opinion, of importance even with tbe com- 
paratively small power factors which had been mentioned in the Paper. 
These losses went up more quickly then the pressure, acd even with very 
small power-factors it was intinitely more important to be sure that there 
was only a mall dielectric loss than that the copper had a conductivity of 
0°98 of a Matthiessen’s standard. These losses might be 100 times as great 
as the difference between 0:98 and 0:96 in conductivity. Yet one was specified 


and the other not. This question of dielectric loss should be coneidered in 


* At Mr. Mordey’s request we have included in his remarks some addi- 
tional argument which he has brought forward to emphasise the importance 
of dielectric hysteresis in the consideration of long-distance transmission 


| schemes. — Ep. E. 
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order to find out if it should be dealt with in specifications for actual engi- 
neering work, or whether it was of no importance at all. He believed that it 
might be important even with the small values now attributed toit. It was 
shown that there mightzbe such power-factors as 0'1, but Mr. Duddell took 
0:03 as a power-factor which need not be exceeded in any good cable, and that 
was 80 low that it need not be considered. Admitting the figure, for the 
sake of argument, he disputed the conclusion, at least for anything like high- 
tension working. Taking a 10,000-volt three-pbase cable for a transmission 
scheme at 50 periode, and assuming that it had a capacity of 0-5 microfarads 
per mile and a power-factor of 0:03, then the loss would be 7,400 units a 
year for every mile of cable, or about equal to au 8 c.p. lamp always alight 
for every 63yds. of cable. Assuming that the cable was 10 miles long, aud 
was supplying a small town having an ordinary 12 per cent. load-factor 
and a "maximum demand” of 300kw.—that was to say, an ordinary 
“authorised distributor "—then the dielectric loss in the cable would be 
25'4 per cent. of the units delivered to the “authorised distributor," or 
much more than the total copper loss—in fact, as much as the whole of the 
distribution losses dealt with by the author. If these figures were true, 
the matter was one that merited serious attention on the part of electrical 
engineers. 

Nr. M. B. FIELD agreed that this question of dielectric loss was of very 
great importance. [n all probability it was closely connected with the 
breakdown voltage that a cable would stand. If one tried the experiment 
of testing a number of insulating strips it would be found that the one 
which broke down first was the one which had the highest hysteresis loas, 
and it would also break down at the point where the hysteresis loss was a 
maximum. This gave a reason why this matter should be studied quite 
apart from the losses caused by hysteresis, But even with a perfect 
dielectric there must still be a power-factor in the cable something greater 
than zero on account of the C'R loss in the copper due to the ohmic 
resistance. (To be concluded.) 
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ELECTRICITY IN MINING. 
(Continued from p. 939, Vol L.) 


The Committee rat again on Wednesday, April 22. 

Mr. ROBERT ROUTLEDGE, agent and general manager of the Sea- 
forth Collieries for the past 22 years, said that naked lights were used 
when he first became associated with these collieries, but about 18 years 
ago be introduced safety lamps. Twenty-two years ago, also, ehot-firing 
took place, with powder fuses and naked lights. After the introduction of 
safety lamps, electric firing was adopted in 1886 or 1887, with a small low- 
tension magneto-electric machine, but it was not found to be eatisfactory. 
A lot of miex-firing aud hang-fires had taken place, and on three occasions 
after the shot bad missed, and the spot fenced off, the shot bad gone 
off on its own account after the firing party had left. He had also known 
of instances where some shots went off where others did not, and he had 
discontinued electric firiug after 18 montbs' use. He had never employed 
it since, except in sinking new shafts, when again, a great many miss-shots 
and missfiripg had occurred. His experience was to the effect that it 
would be impossible to have a reliable electrical arrangement for firiog 
shots, The cartridges he had used were waterproof. 

Continuing, Witness said tbat in sinking the shafts the shots had been 
fired 10 or 12 in series, the current being supplied by a battery with an 
E.M.F. of 44 volte. 

Witness, in reply to a question as to whether he did not think this 
small power was the cause of the whole trouble, said that he had 
received the battery from the makers after informing them of the 
nature of the work that it was required to do. Since he had dis- 
continued electric firiog he had used the Bickford safety fuse. This 
was 14 or 15 years ago. At his collieries from 80 to 100 shots were 
fired per day, and two gross fuses were used per week. No accidents 
had bappened since the introduction of this fuse, and the average of the 
miss-shots was about four per week. The cost of fuses varied from 13d. to 
6d. per coil, and, in his opinion, the cheaper ones were the cause of many 
accidents. "Tbe electrical fuses which be had used were Nobel’s, all of 
which had been fired by deputies and not by shot firers, as he considered 
the former more responsible persons. The cost of the electric fuses was 
very much more than the Bickford. In a colliery turning out 180 tons 
per day 20 shots were fired during the day and 10 during the night, and 
the cost was 0'35d. per ton for the 50 shots, using tbe Bickford fuse, In 
using electric fuses the time taken to adjust the apparatus was much 
longer and careful supervision much more necessary, aud his estimate of the 
cost was 0:62d. per ton for 30 shots. He said his opinion as to the uneatis- 
factory nature of electric firing was merely based upon his own experience, 
But he had taken no measures to investigate the cause of the trouble. 
He had never known gas to be ignited by a Bickford fuse, nor had he 
heard of any such accidents, Neither did he know of any case in which 
gas had been ignited by electric firing. 

Mr. J. ORSMAN, chemist of the Roburite Explosjve Co., said there were 
two methods of firing shots by electricity —viz, high aud low tension. For 
the high-tension metbod the voltage of the batteries was from 60 to 
120 volts, aud for the low tension 11 volta, although these preasures were 
greatly in excess of the usual requirements. More high-tension batteries 
were being sold than low tension ones, chietly by reason of the lower cost 
and extra safety. As to mies-shots, when firing by electricity, he said he 
knew of a colliery which had only one miss-shot in 10,009. Curiously 
enough, the larger the colliery the smaller number of miss-shote, which he 
attributed to the existence of a better system of organisation. lu a 
small colliery anybody was told off to fire the shots, and thus the 
great care which was necessary in connection with the apparatus 
was not bestowed upon it. He was greatly opposed to chemical 
batteries, and his firm's goods were magneto explodera, which were now 


very cheap. An excellent one could be obtained for 35s., measuring 
din. by Ain. by 22in., which would last for two years. Comparing the cost 
of the Bickford fuse and the electrical fuses, his estimate was that the 
latter cost 159d. per shot high tension and 1°48d. per shot low tension, 
against 22d. per shot for the Bickford. Ia oppoeition to the previous 
witne:s, he maintained there was very little difference in the time taken 
in preparing the electrical arrangements as compared with the ordinary. He 
further said that accidents such as the previous witness had mentioned would 
occur through insufficient voltage, in addition to which there was always a 
possibility of defects in the detonator. Among other possible reasons for 
miss-fires was the fact that the platinum wire between the terminals of the 
detonator did not always have the same resistance. As to the ignition of 
gas, he considered a good form of high-tension battery was perfectly safe. 
One reason he preferred iron wire to copper wire for the connections was 
on the score of expense. He believed that gas could be fired with almost 
any voltage in a mine. The lowest voltage he had fired gas with was 
25 volta with a high-tension battery and 10 volte with a low-tension. 

Mr. MICHAEL LONGRIDGE, chief engineer of the Engine, Boiler aud 
Employers’ Liability Insurance Co.,'said that this company insured boiler, 
steam engines, gas engines, oil engines, dynamos and electric motora in 
connection with miniog plants, but not the workmen. It was rather a 
rare thing for electrical mining machinery to be insured, but at present 
55 collieries were covered by his company. He had also inspected a few 
which had been rejected. His experience was that there was a con. 
siderable amount of undesirable work in such installations which was in 
many cases the cause of accidents and breakdowns, At the same time, 
the inevitable nature of the work must not be lost sight of as a factor 
producing accidente. He did not consider there was anything in the 
nature of electricity of a particularly uncertain character which made 
it an unsafe agent in collieries. But he thought there would be fewer 
accidenta if the work was better carried out. He was of the opinion 
that any regulations should allow considerable latitude, but that they 
should specify good work as regards safety. The choics of ths typs 
of plant should certainly be left to the owners to decide. He preferred 
to safeguard the men and leave the safety of the plant to the proprietors, 
He thought the State might insist upon a certain insulation resiatanee 
test and its being maintained, inspections being made periodically. Auother 
regulation might be that the whole system should be earthed and the uni- 
versal use of concentric cables, the outer conductor being earthed so tbat 
no shock was possible, These rules applied to direct currents only. He 
had had no experience of three-phase currents in coal mines, and had 
no particular qualifications to speak upon the relative merits of the 
two systems. Voltages were necessarily fairly high in mines on account 
of the distances which the current had to be transmitted at times, and 
he saw no reason why, in permauent work, these high voltages should not 
be generally adopted. At the same time he did not advocate higher 
voltages than 500 volts being taken very far into the mine. Another 
source of danger was the burning out of starting resistances, which was 
very often due to their being made too small from a desire to over econo- 
mise and possibly also from want of room as a rule. These resistances 
were usually made of German silver wire as well as of some of the newer 
metal alloys, but unless they were in water or oil there was no reason 
why these new metal alloys should take up any greater space than the 
ordinary metals, nor did he think they allowed an increase in the capa- 
city. The insurance of electrical mining machinery was taken up about 
three or four yeara ago, and the principal accidents which occurred were 
the burning out of armatures, As to the frequency of the burniug of 
cables, he said his company did not insure the cables, and that, therefore, 
notice would not be sent to it when such fires occurred. The chief reasons 
why his company did not insure cables was the difficulty of adjustiog 
claims and also the fact that there was nothing in cables to insure. It 
was all a question of maintenance. The proportion of electrical machinery 
properly insured was nothing like so great as the proportion of steam 
machinery. This, he thought, was due to the fact that the practical effect 
of the mining laws was to enforce the insurance of the boilera and engines. 
In fact, it bad been customary to do this for the last 50 years. Bu? ths 
tendency to insure electrical machinery was certainly on the increase. He 
thought many improvements had been effected by insurance, which went 
underground as well as above the surface. The insurance of motors only 
covered the actual damage to the machine. He did not consider the 
resistances generally in use were quite satisfactory but did not fee 
inclined to suggest in wbat direction improvementa might be made. The 
insurance of a coal-cutter on'y went as far as the sbaft on which the 
armature of the motor was fixed and did not apply to the actual cutting 
part of the machine. Inspections of insured machinery were made every 
three or four months. It had been found to be quite a common thing din 
armatures of motors to burn out in coal cuttera, the average being um 
12 or 13 per cent. during the year. Asa rule this was found to be due 
the non-existence of a fuse or that the insulation bad worn out. He ae 
sidered there should be automatic cutouts on the machines, but E : 
same time preferred that wherever & circuit was broken & distribution ii. 
should be fitted in which was placed the cutout. In answer to the ch a 
man, he said he would think out some suggestions as to possible ay arene 
and send them to the secretary. Generally speaking, however, he di hief 
believe in putting unnecessary restrictions upon coal owners, and the cà 
reform then in hia mind was earthiog of cables. As a rule electrical m 
machinery was insured for about half its value, and the premium on à sing : 
machine, valued £1,000, would be roughly about £10 per annum. did 
considered the smallness of this premium showed that the company 
not anticipate any very serious accidents to happen. „ work from 

Mr. D. SELBY BIGGE said that after having taken up mining Wor verd 
the electrical point of view some years ago, he had dropped it for a 9 RA 

. > . . s u Y 
years as he did not consider the electrical industry was ripe enoub two of 
extensive application of that power to mines. During the p stion 
s : irec tion, 
three years, however, enormous strides had been made in this 
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and he had now an extensive consulting and contracting practice, He 
considered the facilities now offered for the use of electricity in mines were 
very large indeed, and he had now under consideration a number of very 
large schemes in this country for the centralisation of groups of collieries. 
He advocated the absolute use of three-phase currente, for which he 
stated his reasons by dealing with installations for continuous and three- 
phase currents separately. Firstly, he said 700 volta was the highest con- 
unuous-current voltage in use in practical mining work, and 500 volts 
might be considered the maximum practical working pressure. 

In reply to à question as to why it was not possible to exceed 500 volta 
with continuous current, Witness stated that the reason for this was simply 
a ques ion of the construction of machines, It could not be done. He 
further thought that when getting far into the miues it was not desirable 
to go to very high voltages, and that 500 volts was quite sufficient provided 
the machinery to be driven was not of too great a power. 

Continuing, Witness thought tbat the voltage when using three-phase 
machinery was practically unlimited. It was even practicable to go up to 
50,000 volts, although in actual mining work the voltage varied between 1,000 
and 35.000, which could be employed witb perfect'safety. In cootinuous- 
current machinery with high voltages the tension between the adjacent 
windings was very high, in fact, almost the full voltage of the machine —i e., 
if the machine was 700 volts, there would be nearly 500 and 600 volts bet ween 
the windings, with the consequent liability for the insulation to break down. 
Iu three-phase machinery the tension between the adjacent windings was 
very small indeed, only 100 or 200 volts, although the actual terminal 
voltage of the generators might be 10,000, 20,000 or even 350,000. The result 
was that the liability to break down through the insulation giving out was 
almost nil or reduced to a minimum. The liability of the machinery was, 
therefore, far greater. In continuous-current macbinery the high-tension 
portion rotated and was difficult to insulate, whereas in three-phase 
machinery the high-tension portion was stationary and easy of insulation. 
In continuous-current machinery there were brushes and commutators to 
be attended to, which, in the case of high tension, were accessible but 
dangerous. In three-phase machinery there were no commutators or 
brushes, but only slip-rings on generators and motors. These were on the 
low-tension portion of the machine, and consequently harmless. Motors 
underground frequently had no alip-ringa at all, and when they did, they 
could be easily enclosed. Likewise, in the eveut of a breakdown with 
continuous-current machinery, the whole machine was at once put out of 
order and useless for the time being until a new armature was fixed in 
position ; but in three-phase machinery, should the insulation give way, the 
perticular coil could be bridged over and cut out and the machine continue 
working until there was an opportunity of fitting a new coil in. Dealing with 
the relative costs of the two systems, he said that supposing that 1,000 n.r. 
was required for various purposes at the pit bottom, with 500 volts continuous 
the approximate coat of the cables in the shaft would be £4,000—abso- 
lutely prohibitive. If, on the other hand, the universal practice abroad 
was followed—viz., three-phase currents at about 3,000 volts, the cost of 
the cables would only be £950. One of the great features of three-phase 
currents applied to mines and groups of collieries was the ease and sim- 

plicity with which the system could be applied to long-distance transmis- 

sions. By means of static transformers the voltage could be raised or 
lowered at will with great efficiency, the loss in transformation only being 
about 3 per cent. or even less. It was, in fact, an absolutely elastic 
system, and for long-distance work was the only system. The system 
eimply solved the difficulties, and could not be done without. 

In reply to a question, Witness thought that for this purpose the con- 

tinuous-current system was both unpracticable and obsolete for large 
horse-powers Continuing, he said he was backed up in this opinion by 
every one of the experts on the Continent. Continuous current could 
bs employed for lighting purposes, and for driving special kinds of 
machinery such as coal cutters, but this could be derived from rotary con- 
verters driven by the three-phase generating plant. The present applications 
of electricity to mining in Great Britain were on a very small scale indeed. 
In answer to the chairman, witness gave the following particulars con- 
cerning a mine on the Continent which he had inspected, as tending to 
show the possibilities of electricity in mining operations :—The mine, which 
was the Preussen (No. 2), near Dortmund, was 16 metres deep, discharged 
1,000 tons per day, and required 1,000 n.p. The system was three-phase, 
2,000 volte, 25 , with 50 alternations. When he saw the winding engine 
at work it was not even worked by the regular attendant, so perfect was 
ita working, and so absolute its control. Among the many features he 
noticed was the remarkable steadiness of the rope driving, which, he said, 
was owing to the rotary motion of the motor. The A.E G., which installed 
the plant, gave very stringent guarantees as to what they were prepared 
to do, and the increase of coal brought to the surface over the very 
best steam practice was as l6kgs. to 26kgs. He believed there was 
nothing in this country on anything like this scale, and as further 
emphasising the application of electricity to mines on the Continent, 
be mentioned the following installations of main shaft winding which had 
been, or were being, put down by the A. E G.; one mine 120 metres deep, 
40 tons per hour, 120 H.P. ; another 220 metres deep, 60 tons per hour, 
200 H. P.; another 510 metres deep, 15 tons per hour, 120 Hl. P.; another 
700 metres deep, 100 tons per hour, 1,100 H. p.; and two others 1,000 metres 
deep, 56 tons per hour, 1,100 H.. Inthe neighbourhood of Westphalia and 
in Belgium he gave seven other instances of similar equipments, ranging 
from 6,500 H. P. down to 1, 350 fl. P. 

Continuing, Witness said that when he was in Berlin he was very much 
surprised to see some enormous machines in the course of construction for 
the Manchester Corporation electricity works. In Frankfort there were a 
number of large machines in course of construction for two of the largest 
electric lighting companies in London, and others for Belfast and other places 
in Great Britain. He could not belp being struck by this fact, and even 
Glasgow had had to go to America for. machinery of special design, which 
it was impossible to obtain in Great Britain. In fact, this was the invarl- 


able practice nowadays. Continuing his examples of electrical mining 
work on the Continent, he said he knew of 18 other mines in which the 
horse-power was for the most part from 2,500 down to 1,000, and in 17 
of these instances three-phase current was in use at about 2,000 volts. 
These voltages were used in nearly all the:e instances down at the 
bottom of the shasts. In another list of 15 mines, with horse- 
powers ranging from 6,500 to 1,000, iu no single instance was 
continuous current in use, but the voltages were from 45,000 down 
to 1,200. On the question of safety in connection with the use of 
three-phase currents at the pit bottom, he said there was absolutely no 
reason why the cables should not be taken down to the pit bottoms 
without a single joint. He had put a series of questions to a number of 
mine owners and managers on the Continent, generally, concerning the 
question of eafety, and he read a number of answers of which the following 
are typical:—(1) The lighest voltage taken down the shaft is 3,000 
volts. We have no doubt that even higher than this could be used 
with success. (2) The highest voltage taken into the working is 1,000 
volts. We are putting up plants in which we are taking 2,500 volts 
to a distance of 2,000 metres into the working. (3) To guard 
against damage, cost of cables breaking in the pit, and short cir- 
cuiting, suitable cutouts should be placed in convenient places. "These 
either may be in the nature of fuses, or aut ‘mati: maximum cutouts with 
time limits. (4) We know of noinstance where shocks have been received 
by the miners with high-tension three-phase installationg, (5) To prevent 
high-tension apparatus being touched by unauthorised persons, it should 
be placed in special chambers suitably partitioned off. The opinions 
received in reply to his questions represented over 100,000 R. P. actually 
installed at mines. If in this country severe restrictions were to be 
put into force as regards voltages, &c., incalculable harm would be done 
to the electrical industry, and possibly lead to large schemes being aban- 
doned, thus leaving England further behind in connection with electrical 
matters than we wereat preaent, compared with othercountries. He believed 
there were firms who were capable of supplying three-phase machinery in 
Great Britain, but the difficulty was to get manufacturers in Great Britain 
to turn their attention to this matter, although he believed it was a defect 
which was rapidly being remedied. While deprecating restrictions as to 
voltages, or care of plant, it was very essential that the plant should be of 
the very best quality, and certain rules should be drawn up to prevent 
rubbish being put in. "These rules, however, should be drawn up entirely 
from the mining point of view, and not dedicated too much to details. 
For instance, be thought a rule limitiog the voltage used in connection 
with coal cuttera to 500 volts, or even less, would not be at all restrictive. 
This would not prevent the voltage at the generating station being 
2,000 or 3,000 volts three-phase, transformation taking place from 
5,000 volts three-phase to 500 or so continuous for such small machines. 
He showed a section of a tbree-phase cable taken from the Colonia pit, 
Dortmund, which had three cables, each 210 sq. mm. section, as illustrating 
the apparatus used on the Continent. He did not advocate taking out first- 
class steam plants already existing and substituting electrical operation, 
unless financial considerations warranted it. His remarks referred chiefly to 
new installations. He did not see any reason why high voltagea should 
not be taken long distance into mines, provided there was permanent 
machinery to be driven there, and proper accommodation forthe bigh-tension 
arrangements. He considered the equipments underground of German col- 
lieries was very much behind English practice. He preferred the high- tension 
cables down the shafts to be hung loosely, and not clamped, as less danger 
was likely to occur to a loose cable from falling debris. He knew of an 
instance in which 2,000 volts was carried 2,000yda. into the mine, the 
cables being hung loosely in the ways so that they would give with any 
fall of the roof. Well-insulated cables, hung loosely, he considered best 
for“ in-by working. The fact that the Germans worked so safely with 
these high voltages he convilered to be due to the dangerous nature 
of the current. The workman, knowing any contact meant certain 
death, was much more careful than was the case here with the lower 
voltages. Further, he said, all high-tension apparatus was indicated by a 
red arrow. He considered the German engineers were several years ahead 
of us in ideas, possibly due to the greater amount of technical education 
given in Germany on the one hand, and possibly to the co-operation of the 
Mining engineers and owners generally as regards mining. He had kuown 
mine-owners in this country to be perfectly flabbergasted with suggestions 
for electrical equipments which he had put before them. In Belgium, ala», 
installations with 3,000 volts in the mines were being carried out, in con- 
nection with which, ho xever, the Belgium Governmen had enforced a very 
strict set of rules. He agreed to make some suggestions in this direction, 
and hand them to the Committee after the consideration ; but, generally, 
he was of the opinion that any such rules should be made perfectly elastic 
and give every facility for proper enterprise. He did not recommend time 
limit fuses, and preferred that the simpler these things were made the 
better for the success of the installation. High-tensi n switches and fuses 
should be in oil, and kept in as small and res.ricted a place as possible. In 
Germany the frequency for power work was 25 O per second for power, and 
if a lighting circuit was being worked the frequency was generally 50. He 
would earth the armouriug of all high-tension cables. 


The Institution of Civil Engineers’ Medals.— Among the 
awards made by the Council of the Institution of Civil Engi- 
neers for Papers read and discussed before the Institution 
during the past session are:—A Watt gold medal to Mr, 
Bertram Hopkinson, and Telford premiums to Messrs. Charles 
Hopkinson, B.Sc, and Ernest Talbot for their Paper on 
“Electric Tramways”; the awards for Papers which have not 
been subject to discussion will be announced later. 
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THE EDUCATION OF ENGINEERS IN AMERICA, 
GERMANY AND SWITZERLAND.* 


PY PROF. W. E, DALBY. 


The facts the authoris about to lay before the members were taken 
from reports on this subject wbich he had made for Mr. Yarrow. 
Long before their competitors had any engineering industries at all, 
the British were fortunate in the possession of ilourirhing manu- 
facturing concerns which practically gave them the monopoly of the 
world's trade, à monopoly partly due to their fortunate possession of 
coal and iron, but chiefly due to the genius, inventiveness, perse- 
verance, shrewdness and business acumen of the great British engi- 
neers of the last century, many of whom may be found on the roll of 
past-presidents of this Institution. As the industries developed, the 
method of training apprentices gradually took form and became a 
system, and probably most of those present have served an apprentice- 
thip under some form of this system—namely, a seven or five years 
apprenticeship in the works. With scientific progress, changing 
methods of manufacture, and the advent of electricity as a necessary 
part of the engineering equipment of every mechanical engineer, 
there has been scarcely any change in the recognised method of 
training engineers. Sir Joseph Whitworth, president of this Insti- 
tution in 1856-7, perceived that the engineers of the future must be 
trained in scientific principles as well as in workshop practice, 
and even so long as 1868 tried to find a remedy by the founda- 
tion of his scholarships—scholarships which have done a vast amount 
of good, but, he ventured to think, not entirely in the direction 
Sir Joseph Whitworth contemplated. In recent years, courses of 
instruction in the scientific principles of engineering have multiplied 
at the universities and at institutions of kindred types and equal 
standing from a purely engineering point of view. At the present 
time, therefore, there is no difficulty in obtaining a scientific training 
of a high character. The author thinks it will also be conceded that 
a youth can get a training in workshop practice in the first-class 
factories of this country second to none in the world. The weak 
pointin the system is, however, the want of co-ordination between 
the workshops and the colleges. Many employers look askance at a 
college-bred youth, and there is no doubt that many college youths 
quite deserve it. But not more so than many who are trained entirely 
in the works. It is too often forgotten that a college cannot give a 
youth ability. All that can be done is to train what abilities he 
bappens to bring to the college with him. 

As a basis of discussion, the author proposes to state a few facts in 
connection with the training of engineers in America, Germany and 
Switzerland. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Boston. 


At the present time there are 13 courses of undergraduate study. 
The total number of students for the year 1901-2 was 593, of which 
102 took course 1, civil engineering, 129 crurae 2, mechanical 
engineering, 35 course 5, chemistry, 96 course 6, electrical engineer- 
irg, 13 courte 8, physics, and 30 course 10, chemical engineering. 
These numbers do not include first-year students, because choice of 
a course is not made until the second year. The total registration 
for the year 1901-2 was 1,415. The course lasts four years, and in 
the fourth year further options of specialising are cffered. Labora- 
tories belong to each department, and at the present time new build- 
ings are in course of erection for the physical and electrical depart. 
ment, costing, with their equipment, £80,000. All the regular 
courses lead to the degree of Bachelor of Science (S B). There are 
advanced courses of atudy given which lead to the degree of Master 
of Science, after one years work. The average age of the under- 
graduates is 183. 


CoRNELL UNIVERSITY. 


Cornell University, the existence of which is due to the combined 
bounty of the United States, the State of New York, and Ezra 
Cornell, was opened on October 7, 1865. The object of the University 
is appropriately expressed in the words of the founder, Ezra Cornell: 
“ I would found an institution where any person can find instruction 
in any study.” In 1900-1 there were 183 students in the college of civil 
engineering, and 661 in the Sibley college of mechanical engineering 
ul. d the mechanic arts. 

SIBLEY COLLEGE. 


This college is divided into eight departments, as follows :— 
Mechanical engineering, mechanical laboratory instruction, electrical 
engineering, mechanic arts (workshops), industrial drawing and art, 
machine design, the graduate schools of marine engineering, and the 
graduate school of railway mechanical engineering. The staff con- 
sists of 36 teachers and instructors, including six professors, four 
assistant professors and eight non-resident lecturers. The staff is 
inadequate at the present to deal with the number of students in the 
college. The entries at Sibley College have increased from 63 in 
1885 to 670 in 1901. 


* Abatract of a Paper read before the Institution of Mechanical Engineers, 
April 24, 1903. 


A great feature of Cornell is its workshops. Here instruction is 
given in pattern-making, moulding, forging, fitting and turning, and 
the work done in them is real. All students are advised to get as 
much academical education as they can before entering Sibley College, 
being told that “his success in the practice of his profession will be 
found to depend more and more in the future and always in a large 
degree upon the position he may be able to assume among men of 
education and culture.” The courses at Sibley are organised solely 
to train men for the engineering profession. All students in the 
college pass through the same course during the first three years. 
They may specialise in the fourth year in steam, marine, railway, or 
electrical enyineerivg with specialists in those subjecta. The course 
for mechanical engineering is shown in Table I. The hours per week 
shown in the right-hand column of the table are the houra for which 
a student must get credit. In the case of the workshops, drawing 
oflice and laboratories credit is given for a fixed proportion of the 
hours actually worked. Thus, to get credit for one hour in the 
schedule a student must work three hours in the workshops or 
drawing office, or 21 hoursin the laboratories, During the four years’ 
couree the student actually works 900 hours in the workshope. 


Table I.— Regular Course. 


Hours per week. 


First term. Second term. 


Freshman Year. 
German or French .. n... —— n 
Analytic geometry . . Im 
Differential calculus 
Integral calculus iiec gary Soe ERAN 
Chemistry or drawing 
Drawing or chemistry... sues eese 
Shop WO Ks veccexis ea esencia Ronnie vue its ix 


In addition to the above the required drill' must be taken. 


COR eer ree ree eer steerer ers ee 99975989 


Sophomore Year, 
Mechanics of engineering. 5 5 
Descriptive geometry m 2 2 
lung EU, 4 | 4 
Chemistry or drawing e see 6 or 5 — 
Drawing or chemistry 6... MEE — | 5 or 6 
Shopwork.. ......... 0.5 "—————— | 3 3 


In addition to the abore the jequired drill must be taken. 


Junior Year. 
Steam machinery // . t — 4 
Electrical machinery ...... VEU SUE weave aas ad WE 4 — 
General machine design ..... ............e. een l 4 
Kinematics aud drawing ó ó 
Materials of engineeriugg--—- eerte 2 — 
Physical laboratory: sessao 2 2 
Mechanical laboratofr enn 3 3 
Suüopßeofk 8 mm 3 3 
Sentor Year. 

Steam engines and other motors di 5 2 
Physical laboratory........ eet me] 3 — 
Mechanical laborator g ses 2 1 
Mechanical laborator ... . 1 — 
Engine design (or 25) ) . j 2 
Engine design (or 2e -ꝛꝛ ͥᷣͥ( 2 1 
Shopwork ....... eere innen nennen thier 3 — 
Thesis: Designing and drawing, mechanic 

laboratory investigations, shopwork, time _ 8 

divided optionally, but subject to the ap- 

proval of the director... . . | 
Ele“ un En aee ee b vae pute — 3-5 


This course leads to the degree of mechanical engineer (M.E.). 


* Cornell received a grant of land under the Land Act of 1862, and 
must therefore give instruction in military tactics. 


Admission to the American College is by examination. To enter 
Cornell a student must be 16 years of age, and to the Massachusetts 
Institute 17. The standard of examination is such that a youth 
from a good high school can pass. There is no freedom left to the 
student regarding his course of studies when once he has chosen his 
department, except so far as is allowed in the options, Examinations 
are frequent, and promotion from one year to another depends upon 
the result of them. The courses are really a carefully-thought out 
and elaborately-organised 7 of educational drill. As a general 
rule, a man must go through with it or fall out. 


KöNICLICHE TECHNISCHE HOCHSCHULE ZU BERLIN, 
CHARLOTTENBURG. 
(Berlin Technical High School.) 

This is a State Institution, and is under the immediate direction 
of the “ Cultur Minister,” otherwise styled the “ Minister for Eccle- 
siastical, Educational and Medical Affairs.” The object of the school 
is to give a specialised training in industrial subjects founded on a 
preliminary scientific education. The course, lasting four years, 
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begins with scientific subjects, and gradually becomes more technical 
until in the fourth year all the subjects are specialised. German 
subjects are admitted to the school on the production of a Maturity 
Certificate from a German gymnasium or a Prussian real-gymnasium, 
which is obtained at the and of a nine years’ course. Those admitted 
by means of this certificate are styled Students. Persons who have 
not obtained this certificate can be admitted on school certificates of 
a lower va'ue, but for the departments of architecture, civil and 
mechanical engineering and naval architecture must in addition 
show that they have worked for at least one year in some works. 
Those entering in this way are styled IIospitunten. Foreigners are 
admitted under special regulations only as Students. 

The school has recently been given the status of a university, and 
Students may at the end of the course obtain a diploma entitling 
them to be styled Diploma Engineer, or the university degree of 
Doctor-Engineer. Hospitanten are not allowed to proceed to a degree, 
but they may obtain a certificate of attendance. The school is 
divided into six departments. These and the number of persons in 
each are given in Table II. 


Table II.—Students, Hospitanten, and others (Hearers) in Attend- 


Students. | Hospitanten. | Total. 


1. Architecture 


e 477 262 139 
2 Civil engineering ie 647 42 | 689 
3. Mechanical engineering : 
Specialising in mechanical engineering 1,319 180 1.499 
do. electrical engineering.. 270 51 521 
4. Naval architecture : | | 
Specialising in naval architecture ... 241 18 | 269 
do. marine engineering ... 106 17 123 
5. Chemistry and metallurgy : | 
Specialising in chemistry. . | 161 | 20 | 181 
do. metallurgy 169 11 180 


Persons admitted under special regu- 


lations from affiliated institutions... ii " | 80 
Officers and engineers from the navy) ... - | 301 
„„ 3,396 601 | 4.37 


Students from all the departments follow courses of lectures given 
by the staff of the General Science Department in the earlier part of 
their work. The teaching staff numbers 402. A peculiar feature of 
this institution is the maintenance by the students of their right to 
choose their course of study as they please, Nevertheless, very com- 
plete and elaborate courses bave been arranged, and, as a rule, are 
followed by the students, 

For the first three years all studentsin mechanical engineering follow 
a common plan. In the fourth year they may specialise in (a) general 

mechanical engineering, (b) railway and locomotive engineering, and 
(c) electrical engineering, the last-named (c) including practical 
work in engine laboratory, construction of dynamos and transformers, 
jra^tical work in the electrical engineering laboratory, electrotechnics 
with relation to the electric telegraph, electric measurements, electric 
jighting, alternating currents, electric transmission, electric rail- 
ways, the physical basis of electrotechnics, electro-chemistry, intro- 
duction to the potential theory, potential theory and its employment 
in the study of electricity, and electric waves. In many of these 
subjects duplicate lectures are offered by different lecturers and 
professors, so that the student may select the particular lecturer who 
happens to treat that particular part of the subject in which he is 
most interested. 

A feature to be noted is the absence of any attempt to teach work- 
shop practice. Laboratory teaching is confined to the engine 
laboratory ard the electrical laboratory, with a little practice in 
testing materials at the neighbouring Government testing establish- 
ment diae it mechanische-technische Versuchanstalt). The 
engineering laboratory contains representative steam, gas and oil 
engines, and hydraulic apparatus aggregating about 800 H.P., with 
the cor ding boiler plant. 'The most striking feature of the 
course is the relatively large amount of time devoted to machine 
construction. (Under this head is included machine drawing, 
graphic statics, descriptive geometry, aud the lectures connected with 
the various forms of machines, in which exercises in the drawing 
office are given.) Not less striking is the method of teaching the 
subject. e professor carries on a large engineering practice in the 
bailding, employing between 20 and 30 draughtsmen for the purpose. 
Tae majority of these men take part in teaching the subject, so that 
mechanical drawing and machine design are taught by practical 
draughtsmen engaged for the greater part of their time in actual 
designi A student passing through the course, and graduating 
8 has had a large amount of drawing-office practice of 
au advanced character, but has had very little practical work. 


L’EcoLe POLYTECHNIQUE FEDERALE SUISSE, ZÜRICH. 
This is a State institution managed bya committee, the object 
being to give a specialised training in industrial subjects. ‘The 
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course lasts four years. Admission cannot take place until the appli- 
cant is 18 years of age, and is by examination. A student may be 
excused part of the entrance examination by eue certain 
school certificates. Persons who desire to attend the courses, but 
not as regular students, must show that they possess the requisite 
knowledge to enable them to follow the work, and they may b» 
examined to settle this point. Those admitted in this way are 
styled * Hearers " (Auditeurs). The school has not been given the 
academical rank corresponding to the Berlin Technical High School, 
and no degrees are given. Regular students may get a diploma. 
The last half-year is taken up with diploma examination, so that the 
actual time of instruction is 7} years. The school is divided into six 
departments In 1901-2 the students in civil engineering numbered 
234, in mechanical engineering 416,andin mathematics and physics 36. 

The lectures and exercises are obligatory on the student. In each 
department, however, the students are allowed a choice in the third 
year. Once having chosen, they are obliged to follow the plan 
selected. The engineering laboratory is combined with the hydraulic 
laboratory in one fine hall. The total cost of the building was about 
£32,000. The equipment and machinery cost £20,000. Conspicuous 
amongst the steam plant is a fine three-cylinder triple-compound 
engine; each cylinder has a different type of valve gear, each gear 
being controlled by a different type of governor. The nominal horse- 

ower of this engine is 150, its maximum 200. The engine may be 
oaded in various ways, amongst them being a three-phase generator 
eapable of taking the full load, a direct-current machine which can 
take the full load, and a line of shafting with rope and belt transmis- 
sion to various machines and pumps. There are also a compound 
vertical engine of 100 H.P. maximum, and a boiler house containing 
three dillerent types of boilers, including a water-tube boiler which 
can be worked up to about 300lb. per square inch. "The cleanliness 
and order in the laboratory is most striking. Six assistants are 
employed in the laboratory whose business it is to keep the apparatus 
in order. As at Berlin, no attempt is made to teach workshop practice, 
but the bulk of the time is given to drawing-oflice work. 

A feature in all the courses quoted is the way they develop from a 
common scientific basis in the first two yeara into widely divergent 
and specialised branches in the remainder of the courae. Both in the 
States and on the Continent many of the specialised lectures are given 
by men in the full practice of their profession, and who are not regular 
members of the teaching staff. At Boston, Cornell, Berlin and Zurich 
a student can get special instruction in the scientific part of locomo- 
tive and railway work. Not an institution in this country can offer 
similar instruction. "There is an essential difference iu the method 
of training in America and Germany. In America the course of 
instruction is very exactly laid down, and the student is compelled to 
follow it step by step. Slight variations are permitted in the form 
of options, to use their term, in the later periods of the course. Bat 
whatever option is taken, the student must go through with it. He 
gets his degree from the gradually accumulating results of terminal 
and sessional examinations, ending finally with a thesis. In Germany 
the students of their great technical high schools enjoy the “ Acade- 
mische Freheit" peculiar to the university system of that country. 
No student is compelled to take any special course. For his con- 
venience definite courses are arranged and laid down in the school 
calendar, but the sequence of lectures therein stated are not binding. 
Degrees are granted by examination, chiefly oral in character by the 


Table showing the Percenta,e Nuibzr of Hours’ [ustruction given in 
the Mechanical Engineering Courses under consideration. 


| M'ssachusetts Berlin Technical Zürich 


= | Tustitute. CP!) H gh School. Polyt’ehnic 
Mathematics | 8 5 14:5 | 192 
8 | 5 8 6˙8 6:0 
Obemistry . ieiszsi | 7 7 17 3˙0 
Applied mechanics. 7 10* 225 19:5 
Mechanism 4 i51 8'0 ies 
Steam engine, includ. 6 | 6 41 8'0 
ing thermodynamics. 
Mechanical drawingt... | 26 | 20 31°0 49:35 
Electrical engineering. 2 | 2 34 5˙⁰ 
Commercial subjects .. 2 E. vi 8:0 V 
Workshops oov: 14 30 nil nil 
Fenen d 6 NET ‘5 | S 
FÄ | 3 3 2 - 
F 5 | sue 5 | i 
Engiu'ring laboratories 5 i; 9 T ! "i 
100  ! 100 1000 | 1000 
Approximate hours. 3.000 5,000 4,000 4,000 
Distributed over ...... 4A years — A years.] 3 years. 3 years. 


* Includes Mechanism. 

t Includes freehand, machine drawing and the lectures connected with 
machine design. l 

1 Laboratory courses are taken in addition, but it is difficult to estimate 
how much is recommended, 
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professors of the schools. Although a consideration of the lectures 
given, and the number of students, &c., give a general idea of what 
is being done in other countries, the peculiarities of the courses in 
comparison with what is usual in this country cannot be readily seen 
without having: some idea of the weight attached to the different 
subjects of study. In order to facilitate this comparison, the author 
has estimated the percentage of the whole course devoted to different 
subjects, but the figures must only be considered as approximate, 
although they are sufficiently accu'ate to bring out the peculiarities 
of the several courses. 

An American student actually receives 3,000 hours’ instruction ; a 
German or Swiss student is only recommended to attend courses 
aggregating 4,000 hours. Actually he may work just as many hours 
as he chooses. The figures in tuble indicate an essential difference 
between the American and Continental courses. In brief, the 
American courses are more practical in character, they include more 
laboratory training than is recommended in the German course, and 
devote a large proportion of the course to the teaching of handicraft 
skill. In both Charlottenburg and Zurich a student finds himself at 
the end of his course with à degree or diploma, age 23, and no work- 
chop training except a year, which is insisted upon as a preliminary 
to entry for some students at Charlottenburg. In America a student 
finds himself with a degree or diploma, age 21, with what handicraft 
ekill and workshop practice he has picked up in his college work- 
shops With these assets he has no difficulty in getting further 
prone training in the large works of the country. Employers take 

im, without premium, and pay a wage sufficient for maintenance 
atraight away, recognising that his knowledge places him in a different 
position to ordinary apprentices. In this way they get highly-trained 
men into their worke, and by their own observation soon discover 
whether the youth possesses, in addition to intellectual acuteness, 
the qualities which go to make a successful business man or a good 
organiser, and recruit their staff accordingly. 

any, whilst admiring the American system of workshop instruc- 
tion, think that it is better that this instruction should be obtained 
in a workshop under the actual conditions of practical work, for a 
youth who is to become a leader in the future requires to know as 
much about the men, their habits of thought and their point of view 
as possible. One thing is certain, however, the American, German 
.and Swiss student starts his course with a far better education on 
which to build than is the case with us. Much time is wasted at 
colleges here on teaching things which should have been taught at 
school. The great defect in the present system here of training 
ei gineers ia the want of co-ordination between the colleges and the 
employers The general opinion seemed to be that a course arranged 
eo that the winter months are spent at college and the summer months 
in the works is a deeirable one, and one from which good results may 
be expected. Our Admiralty have had something very similar in 
operation for 40 years, and the system has produced a famous roll of 
chief constructors. The Scotch Universities lend themselves to the 
system, and Mr. Yarrow has included this alternating system in the 
' apprenticeship rules he has just made for his works. These rules 
were read during a recent discussion at the Institution of Naval 
Architects, and the names of several firms who have agreed to admit 
apprentices under similar conditions were also given. Leaving this 
point for further discussion, the author would merely remark that 
no system will be of any avail without the whole-hearted co-opera- 
tion of the employers and manufacturers ; with their co-operation 
almost any system may be made to work. The following figures 
concerning Germany and Great Britain are taken from a schedule 
published by the Associations of Technical Institutions.“ Those 
referring to the United States are quoted from the report of the 
Commissioner of Education. 


Number of Students during the Session 1901-2 in the subjects stated. 


Geman United States.| Great Britain. 
ER techn cal hioh Institutions | Universities and 
SENE 8 for higher technical schools 
: education. and colleges. 
Civil engineering 2,257 3,140 
Mechanical engineeing.. \ 8.8031 ( 4,459t | 2,259 
Electrical engineering... 2,555 


The students attending the German techuical high schools would 
all be over 18 years of age, those attending the United States insti- 
tutions are all probably over 16, and those students for Great Britain 
are only obtained by including in them all over 15 taking a day 
course of 20 hours per week at the technical schools and polytechnics. 
These figures indicate that the bulk of engineer apprentices in the 
United Kingdom receive no scientitic learnirg at all. 


* See also a pamphlet issued by the Association of Technical Institu- 
tions, which can be obtained from Prof. Wertheimer, Merchant Venturera’ 
College, Bristol. 

t These figures do not include the students at Brunswick or Stuttgart. 

$ Including naval architecture, 


DISCUSSION. 


Mr. A. F. YARROW said that manufacturers in this country did not 
attach the importance to scientific training which was given to it in 
America. Here a three years’ couree did not amount to much more than 
two years' real work, when the large number of holidays were taken into 
account, and his proposed "sandwich " system was devised in order to 
obviate this, It was a six years’ course, halt in workshop and half in 
college, as follows: — First year: Six months college, one month holiday, 
and five in the pattern shop. Second year: Six months college, one 
month holiday, and five in the pattern shop and foundry. Third year: 
six months college, one month holiday, and five in the erecting shop. 
Fourth year: Same as the third year. Fifth year: Seven month: erect- 
ing shop and fitting machinery, one month holiday and four months draw- 
ing office. Sixth year: Eleven months drawing office and one month 
holiday. This system had nothing whatever to do wi'h premium or 
ealary, and bad already been adopted at Glasgow. In his opinion under 
the sandwich system the manufacturers would be benefited the most. 
At his works it had been proposed to hold evening classes for apprenticea 
and pupils, and to get some professor to conduct them. But it wanted 
the very best teachers available, and in a comparatively small works like 
his own the expense was too great; without expert teaching more harm 
than good was done, and it had been abandoned by him. His experience 
was thata large amount of work which had to be done in the technical 
college ought to be done in the secondary schools, but there was some diffi. 
culty in separating secondary education from the general scheme. Every 
facility should be given to the best men to rise in works irreepective of 
social position. It was very often found that those who could not afford 
the means for a thorough education were willing to work harder than many 
of the gentlemen pupils. 

Mr. D. DRUMMOND, of the London and South-Western Railway Co., 
said no man had done more in attemptiog to bring this question pro- 
minently forward than Mr. Yarrow. Personally, he did not think we 
should be wise in following German, Swiss or American methods, aa out. 
lined by Prof. Dalby. Young men now required to be educated to a higher 
standard, scientifically, than hitherto. In America and Germany, à young 
man had to keep at college until he was 22 or 25 years of age, and he 
thought this was wrong. After being well grounded in a primary National 
achool, a youth ought to be prepared to enter his profession at 16, and then 
receive a scientific training hand in hand with practical training. Those 
who were able to pass the firat, second and third year of such training 
ought to be helped as much as possible by others to go still higher ; those 
who failed in this respect, should go in for practical work only, and retire 
from the full course, Every b»y could not attain to a high standard of 
technical training. If the parents of succes ful boys were unable to contribute 
towards this education efforts should be made by others. He thought 
quite sufficient discussion of this subject had now taken place, and proposed 
that the President of the Institution, Mr. Yarrow, Mr. Maw and Sir William 
White (the latter two being past presidenta of the Institution) should meet 
and arrange to confer with those who were responaible for the education 
in our colleges, so that the matter could be di-cussed in a practical and 
comprehensive manner, Technical training should be ex'ended beyond the 
workshops—viz., to the office staff. With a scieutifically trained clerical 
staff, book-keeping and such details would be much more efficiently carried 
out. 

Sir ARTHUR RUCKER said the sandwich system appeared to possess 
several advantages. The London University would be perfectly willing to 
make its courses of study fit in with this system, after the committee pro- 
posed by the last speaker had approached teachers generally. He depre- 
cated the fact that at present students were judged by one examination 
only, and cmsidered that the work done in the laboratory during the 
course should be taken into account. Although at present it appeared 
that the sandwich system would fit in very well with the preeent London 
University course, it was not quite an easy matter, and he foresaw one 
difficulty—viz., what was to be done with the equipment of the college 
during the six months that the students were in the worke ? . 

Prof. ARCHIBALD BARR said he had the sandwich system in operation 
in his college. The laboratory equipments, during the six months the 
students were in the works, could be used for post graduate work,and original 
research by the staff. This discussion had been left too much in the hands 
of the professors, but be had taken the trouble to circularise a large number 
of Scotch engineers, from whom he had received letters, of which he now 
read extracts. Every one of these engineers were in favour of the sandwich 
system, and he personally knew that the unanimous feeling in Glasgow was 
also in favour of it. 

Mr. J. A. F. ASPINALL said he preferred one year in the workshop, 
one year in the college, two years in the workshops, and then completion of 
the college courae At the railway workshops at Horwich, classes were held 
under the direction of the heads of the different departments, and although 
the employés were not obliged to go to the classes, they were always 
crowded. It should be possible to teach sufficient young men in their own 
shops to take charge of electrical work, and he would have just as much 
confidence in men trained in such a way as in any other. 

Mr. W. H. ALLEN, of Bedford, did not agree with the sandwich system 
at all, but preferred to keep the college and workshop training absolutely 
separate. In Bedford a lecture room had been built for the purpose of 
lectures for their pupils which were in charge of a demonstrator, who 
looked after the pupils by day, and lectured to them at night, and thus was 
able to discuss with them questions arising in conuection wivh their day 8 
work. One disadvantage of the sandwich or “see-saw " system was that 
when the students were at the coilege for six months a good deal of 
machinery in the works would have to be standing idle. The proper course 
would, in his opinion, be three years in the shops and three years in the 
colleges. 

The PRESIDENT asked if the meeting was in favour of the resolution 
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put Mr. Drummond being carried—viz., that a committee should be 
formed to discuss the question. 

Prof. ROBERT SMITH thought that if any action was to be taken in 
the manner indicated by Mr. Drummond, the committee should consist of 
representatives of all the acientific societies, It was almost futile for the 
Institution of Mecbanical Engineers alone to act in this matter. It ought 
to co-operate with the Institutions of Naval Architects, Civil Engineers 
and Electrical Engineers ; there was also the Iron and Steel Institute, and 
others interested in the subject, and no great scheme could possibly be 
carried out without them. 

The PRESIDENT said he would report to the Council the opinions that 
had been expressed in connection with this matter, and would not take it 
that a formal resolution had been proposed. He then put to the meeting 
the queation, as to whether the discussion should be adjourned, and another 
meeting he'd; but, on a show of hands, the meeting was unsnimously 
against such a course, 

Prof. DALBY then shortly replied, and a hearty vote of thanks was 
accorded to him. | 


p ———————— — 


HIGH- TENSION OIL BREAK SWITCHES. 


Mention was made in the article on the new Hampton Court 
branch of the London United Tramways, which appeared in last 
week's Klectrician, of some high-tension oil break switches, manu- 
factured and supplied by the British Thomson-Houston Co. These 
switches are triple-pole and any one of th«m is capable of breakin 
a short circuit of the entire output of the sub-station. Each ewitch 
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Fic. 1.—B.T.-H. Oi; BREAK SWITCH. 


is mounted in a separate brick chamber, built in a vault immediately 
under the switchboard. The upper contacts are stationary, and it 
will be observed from Fig. 1 that each circuit is broken in two places. 
The entire switch is immersed in a case of special oil, and the break 
is, therefore, always made at zero potential. These switches are hand 
operated from the front of the board by means of a series of rods and 
levers. When tbe switch is thrown in, it is held in place by means 
of a toggle directly above peg thrown on its centre, and when the 
operating handle in front of the board is drawn out, the toggle is 
immediately thrown off centre—this operation opening the switch. 
For controlling the rotary converters, the switches are designed to 
operate as circuit-breakers in case of overload, and the in-coming line 
switches also operate automatically in case of reversal of current. 
Fig. 2 is a diagram of connections of the overload device, which 
acts as follows :— Current transformers AA are connected in the 
outaide legs of the circuit between the high-tension bus bars and the 
transformers, the secondaries pang connected to solenoids BB. An 
armature is placed in the centre of each and is \ upward when 
& etermined overload has been reached, thus opening the con- 
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tact at D, and permitting current to energise the coil E, which is 
placed in an inverted iron receptacle. Hinged underneath the iron 
receptacle is a lid which, under normal conditions, hangs open, but 
when the coil E is energised it is sharply drawn up against the 
receptacle From the other side of ihe Hinge there is suspended a 
wooden rcd, the other end of which rests against the switc toggle, 
so that when the lid is drawn up it strikes the switch toggle a 
sufficiently hard blow to throw it off its centre, and the switch is 
opened. 


POTENTIAL BUS BAR 


TYPE F FORM K 
3 S.P. OIL SWITCHES 


SIGNA 
(LAMPS 


Flo, 2.—DiAGRAM SHOWING OVERLOAD RELAY. 


The switches are To by a reversal of current in the same 
manner, except that the relays are wound with both current and 
potential coils in opposition, so that under normal conditions the 
armatures are inoperative, but in case the current is reversed the 
coils act in the same direction and draw the armature up. 


CORRRESPONDENCE. 


— 


THE MEASUREMENT OF VERY LOW RESISTANCES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: In the columns of “ Contemporary Science of your 
last issue you gave certain information regarding the measure- 
ment of very low (shunt) resistances which I do not doubt 
will be of some interest. I note that the accuracy claimed is 
“in the comparison" of two resistances of a like order of 
magnitude. If this accuracy could be considered as applicable 
to the absolute value of the resistances dealt with, the appa- 
rent complication added to the Kelvin double-bridge method 
would be welcomed, since the experimental basis for the abso- 
lute value of the ohm deals with a very small magnitude of 
resistance, say, a few ten-thousandths of an ohm. Indeed, 
any complication which secured a high degree of accuracy in 
passing from a few ten-thousandths of an ohm to the more 
convenient magnitude of 1 ohm would be fully justified. 

The interest, however, will, I fear, be more academic than 
otherwise, since those who regard measurement from the prac- 
tical point of view will have some hesitation in facing the 
determination of such an ominously long list of values (includ- 
ing five measurements of very small P.D.s) though there be 
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the distant prospect of an accuracy of lin 105. Even that 
* 109" will not have much attraction for them when they 
remember the purpose for which these shunts are required, and 
that, in dealing with currents of many hundred amperes, 
perhaps many thousand amperes, the cost of any accuracy 
above 1 in 10? increases enormously as we pass from 10? to 10° 
or even 10. Most engineers think 10?—1 per cent.— very fair, 
and one-tenth of 1 per cent. a thing to be wished for, but not 
very readily attained. 

But if bridge methods are to be used, surely the ordinary 
form of the equation given by the Kelvin double bridge 


d 

Ba B EMT . (ab — Bu) 

is more servicable than that given by the Reichsanstalt 
authorities. The quantity on the right-hand side, which we 
may call the correction term, is the product of two factors. 
In one of these 4 can be made extremely small, indeed will 
necessarily be so; as in the arrangement every effort will be 
made to have that resistance as small as possible; and a, 8, may 
be two coils of a few ohms each. The second factor may also 
be made extremely small by a proper selection of the resis- 
tances a, D, a, b, so that the value of (ab - Bu) becomes very 
small. These resistances would be part of the usual measuring 
plant and of known value, and there would be no subsidiary 
evaluations to be made for the purpose of the determination. 

I am, however, of opinion that a more promising method 
for this class of measurement, a class which is becoming very 
important, will be found on the lines of the differential 
galvanometer method. The present form of the Crawley 
arrangement has shown itself amply capable of giving results to 
1 in 104, whilst an accuracy of 1 in 10? is easy of accomplish- 
ment. It would, therefore, appear that it is in the direction 
indicated by the differential galvanometer that progress is to 
he sought. The first line of attack might, perhaps, fittingly 
he the galvanometer.—Y ours, &c., J. RENNIE. 


London, S.W., April 22. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In “Contemporary Electrical Science,” in your issue of 
April 17th, I see an abstract of an article by Simon and Reich 
in which the use of the principle of my musical arc is proposed 
for the purposes of obtaining undamped waves for wireless 
telegraphy. From numerous experiments I have made on 
this subject I feel convinced that it is the correct method of 
obtaining high-frequency oscillations of constant amplitude. 
In February, 1902, I drew attention to this matter at the end 
of my discourse before the Royal Institution on ** Musical and 
Talking Electric Arcs," in which I said : “As soon, however, as 
the transmitter can be supplied continuously with high-voltage 
high-frequency currents of constant amplitude, and thereby 
caused to send out waves of a definite constant frequency and 
amplitude, so soon will very accurate syntony become possible 
and a great advance in wireless telegraphy and transmission of 
energy be made. May not the principle of the musical arc 
render this possible in the future ?" 

I am still engaged in experiments on this subject which I 
hope soon to have an opportunity of describing. I may also 
mention that I referred to this application of the principle of 
the musical arc in complete specification No. 21,629 of 1900, 
a copy of which I enclose.— Yours, &c., W. DUDDELL. 

London, April 27. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Amongst scientific men and those who have studied 
the subject in all its bearings, it is agreed that an imperative 
and immediately practicable use of wireless telegraphy is from 
ship to ship and between vessels and the shore over moderate 
distances. How often collisions might be avoided, strandings 
averted, vessels in distress succoured and intense anxiety 
relieved if a wireless outfit were general and lighthouses in 
thick weather automatically uttered their code name into the 
ether! For this purpose an installation effective over a com- 
paratively short circle would meet the case, and the necessary 
apparatus could be supplied for at most £100 per vessel, 


clear of all patents and royalties. It may be pointed out 
that the greater part of this cost is in the transmitting appa- 
ratus. Suflicient to enable a vessel to receive telegraphic 
signals by telephone from lighthouses and dangerous parts of 
the coast could be supplied for a few pounds, but there is little 
doubt that ships should also be able to send messages. The 
time may come when such an outfit will be considered almost 
as indispensable as the compass. 

This great boon to shipping will, however, be useless unless 
there is someone on board every vessel capable of sending and 
receiving messages by the Morse alphabet, and the practical 
suggestion is that this should be a compulsory subject in the 
examination of all otticers for the Mercantile Marine. The 
Navy is already provided with signallers. Morse is quite easy 
to learn, and should, in, the opinion of many, be more generally 
taught, as it is available for signalling in widely varied emer- 
gencies. By its means entombed miners have signalled to 
their rescuers through the imprisoning wall of earth with a 
pickaxe; Scotch fishermen have communicated with each 
other by means of a lamp and a bonnet; the steam whistle has 
often been used, and many other instances could be given—not 
to mention the heliograph and flag or arm signalling. 

A case will be remembered in which a few years ago one 
vessel had to watch another drive straight to destruction with- 
out power to warn of the danger ahead. In another instance, 
all trace of a vessel proceeding to the Thames in continued 
thick weather was lost after she had passed Dungeness. She 
was “called” by wireless, and replied that she was anchored 
near Southend. It would be a thousand pities if the intro- 
duction of this gift of science to shipping were prevented or 
retarded by ships having no one on board able to * speak " 
another vessel or the shore, visible or invisible, by this means. 
— Yours, &c., G. R. N. 

London, April 22. 


EARTHING THE MIDDLE WIRE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. A. M. Taylor, in your last issue, raises the question 
of the relative accuracy of the various methods of testing the 
insulation resistance of networks. He says that he has found 
the test, which I have used for many years, to give results 
under certain conditions which are from 400 to 500 per cent. 
higher than results obtained by Frisch’s test or his own. Now, 
this strikes me as very remarkable, as I can see no practical 
difference between Mr. Taylor's method and my own. 

If we make an artificial leak on one of the outer mains, and 
if A be the current flowing in it, then the insulation resistance 
of the network (F) is given by 

FL. V-V |, ) 
F+L A 
where L is the resistance of the permanent connection to earth 
and V, V' are the voltages of the outer before and after the 
artificial circuit is completed. The drop of volts on each main 
is the same; hence, if we adjust the voltage of the middle 
wire to zero, we get 
FL SVa 4$ x ow o3 (2) 
Pat A 


which is Mr. Taylor's formula. Now, equation (1), which is 
identical with that given by Dr. Frölich, gives the theory of 
the method which my assistants always use. Looking back at 
their results obtained on systems whose insulation resistance 
ranges from 2:5 ohms upwards, I have obtained an experi 
mental verification of the fact that (V — V /A is constant, no 
matter what main you take. For example, when measuring 
an insulation resistance of 5 ohms with ordinary instruments, 
they would make V - V' equal to 50 volts, and then A would 
be 10 amperes, and an accuracy of 1 per cent. can be easily 
obtained. 

If we make the resistance of the artificial leak equal to L, 


then Aas, and (1) reduces to 
„ 
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which is Raphael's well-known formula. So far as accuracy is 
concerned, therefore, there is little to choose between (1), (2) 
and (3) ; they all depend on Ohm’s and Kirchhoff's laws, aud 
they all make the same assumptions. To justify these assump- 
tions would take up more time than I have at my disposal. 
I may mention, however, that. Mr. Sayers' proof of (2), given 
in your issue of April 17th, could easily be made very much 
simpler.—Y ours, &c., ALEXANDER RUSSELL. 
Richmond, April 25. 


PARLIAMENTARY INTELLIGENCE. 
LONDON UNDERGROUND RAILWAYS. 


City and North East Suburban Railway. 
Friday, April 24th. 

Col. YORKE, who was called at the request of the Committee, gave 
evidence as to the views of the Board of Trade concerning the minimum 
and maximum size of the tunvels for tube railways. He said that so far 
as the Board of Trade was concerned Parliament bad not hitherto thought 
it expedient to prescribe a definite minimum, but had always thought it 
better to leave this to the Committee considering the bill, which inserted & 
clause if they saw fit to prescribe any limits. Hitherto a maximum diameter 
had been included in tube railway bills, but not à minimum. Personally, 
he preferred that a minimum should be imposed to prevent any conflict 
er difference of opinion hereafter. Of course, the maximum was settled 
by financial considerations, but he thought the minimum should be not 
less than 13°6in. internal diameter as he had suggested before Lord 
Windsor's Committee last year and the Royal Commission on London 
Traffic this year. His reason for this was that it seemed to him to be 
desirable that there should be a space between the train and the tunnel in 
order to allow passengers to get away from the train in the event of a 
breakdown. In the case of existing tubes, the only means of getting away 
from the train was by walking the whole length of the train of eight 
carriages. 

The CHAIRMAN : What would be the relative size of a car to a 
15ft. 6in. tunnel! 

WITNESS replied that he had not definitely considered this matter, but 
the Board of Trade in all last year's bills secured the inclusion of a clause 
which rendered it obligatory upon the promoters of all such undertakings 
to submit to it the drawings, &c., of the proposed rolling stock, &c., before 
the lines were constructed. The space between the train and the tunnel 
depended, among other things, upon the gauge. He did not think that 
the increase of the motive power when distributed over the carriages, as in 
the multiple unit system, need have any effect upon the size of the tunnel, 
as tbe number of the motor cars could be increased. He did not think 
more than l3ft. Gin. diameter was necessary. 

The CHAIRMAN : Does the Board of Trade, officially, intend to secure 

a space around the car sufficient for the passengers to walk upon 1—I would 

not like to put it in that way. The clause I have already mentioned allows 

us to regulate tbis to some extent, but, speaking for the department, I 

should not say that it was intended asan absolute requirement. Personally, 

however. I think it is desirable to have such a thing. 

T herefore, if the Committee were to take your view, the Committee 
would have to lay down a clause, leaving it to the Board of Trade to see 
this requirement carried out Ves. 

Continuing, Witness referred to the question of the position of the 
third-rail conductor on tube railways. He considered that the smaller the 
diameter of the tunnel the greater the difficulty would be in finding a 
satisfactory position for this rail, having in view the fact that this 
particular railway proposed to place this on the outside of the running 
rail, This was the position adopted for the Inner Circle, and any variation 
upon these new tube lines would not tend to facilitate standardisation or 
inter-communication. He considered 19in., which was the size decided 
upon by the steam railway companies, was the minimum distance which 
should be allowed between the running rail and the conductor. A small 
tunnel meant that the conductor rail would have to come nearer to the run- 
Ding rail, which introduced a risk ef short circuit between the two should, for 
instance, a carriage leave the metals and make contact between the two. 
On the Baker Street and Wa'!erlco Railway the space allowed was only 16in. 
It was not, however, such an important matter when the tube was entirely 
self-contained, as waa the Central London Railway. 

The CHAIRMAN : Have you formed any theory as to the increased 
danger arisiog out of a collision with electricity as compared with a steam 
line due to the presence of the electrical arrangements /—I think there is 
always an increased danger. 

A greater danger than the actual mechanical damage !— Certainly. For 
one thing there is always the possibility of fire due to the short circuit, 
such as recently occurred on the Liverpool Overhead Railway. 

Asked for his opinion concerning confluent junctions or junctions of any 
tort on tube railways, Col, Yorke stated that the actual crossing of the 
traias from the down to the up line should take place beyond the terminal 

stations after the passengers had been discharged, unless à loop system was 
euployed, as in America, in which case no cross-over roads would be 
rejuired. Officially he did not favour one system more than another. 
Wich regard to the proposed junction at Hackney-road on this particular 
railway, he did not think there was any reason why it should not be worked 
safely with the co-operation of the Board of Trade, and, asa matter of fact, 
the matter had been gone into by him with the promotera in & more or 


leas unofficial capacity. There was a similar junction sanctioned by Par- 
liament on the Midland Railway at Kentish Town, which, however, was 
not yet completed, and had, therefore, not been inspected by the Board of 
Trade. It was quite true that he had stated before the Joint Committee 
of 1901 that confluent junctions should be avoided, but he did not mean 
to imply that they should be prohibited. Such a junction, when con- 
structed near a station, as this one was proposed to be, could be made 
sufficiently safe to be unobjectionable. 

Questioned by various counsel, Witness stated he was quite aware that 
the Board of Trade clause was in the present bill giving full powers of 
assent to that body for all the details of the undertaking. He also was 
aware that the Yerkes group of tubes were using an I1ft. 8hin. tunnel, but 
this did not alter his views as to the minimum distance between the run- 
ning rails and the conductor rails. He was still of the opinion that 
confluent junctions should be avoided wherever possible. He attached 
considerable importance to the position of the conductor rail, and thought 
it ought to be standardised with the distance between it and the runn ng 
rail proposed by the Metropolitan and District Companies on the Inner 
Circle, Small differences did not make much difference, as the co'lector 
shoe could be made adjustable. At the same time, he deprecated anything 
being done which would interfere with the report of the Royal Commis sion 
on London Traffic, With confluent junctions it would be necessary to 
enforce the absolute block system ; in fact, he did not think the Board of 
Trade would pass such a line without the block system, either from station 
to station or from signal to signal. 

Sir ALEXANDER BINNIE went largely into the question of the fluc- 
tuations in the population of London during the past 50 yeare, show ii g 
that the tendency was for the population to decrease nearer the centre, aud 
to increase outside. He bore out generally his views on London locomotion 
given before Lord Windsor's Committee last year and the Joint Committee 
of the year before, and adhered to the opinions he expressed on behalf of 
the London County Council. He did not think the importance of this line 
was lessened by the fact that no physical connection was made with a line 
running westwards, Concerning the discussion as to the City stations, he faid 
he certainly preferred to have a number of these, for the reasons expressed by 
Sir Douglas Fox—viz., that of reducing congestion at any one point—and 
that underground stations were the more desirable. The Baker Street and 
Waterloo Railway Co. had changed its plans on the recommendation of the 
Highways committee of the London County Council, and were putting 
an underground station at Trafalgar-square, instead of one on the surface, 
as originally proposed. He also agreed with Col. Yorke as to the Hackney- 
road junction. 

The CHAIRMAN: Do you know of any similar scheme to this one in 
which a portion of the line was in tunnel and a portion on the surface ? 

Mr. BALFOUR BROWNE: In a similar way the Charing Cross, Euston 
and Hampstead Railway passesinto the open. Although the latter portion 
is really another railway the administration will be the same. 

Lord ROBERT CECIL cross-examined witness on behalf of the Colonial 
Bank, which maintained that the line was unnecessary south of Liverpool - 
street. 

Mr. RIGG, for the City Corporation: Do you not think that, with the 
present wording of the clause regarding the lapse of the powers of the 
company should not the works be commenced within one year, the com- 
pany could argue that failure to raise the capital was a circumstance beyond 
its control! Have you any objection to the wording being altered to make 
this a circumstance within the company’s control !—I think the clause 
quite satisfactory as it stands. 

Mr. HUTCHINSON, for Barings Bank, also asked that the wording of 
the clause mentioned on behalf of the City Corporation respecting the 
cessation of the company's powers should be made more clear with regard 
to the raising of the capital. 

In further cross-examination by Mr. Hutchinson, Sir Alexander Dinnie 
dieagreed with Col. Yorke that the smaller the size of the tunnel the less 
the possibility of safety. His reason for this was that any platform such 
as had been mentioned by Col. Yorke could not possibly be more than 
2ft. Gin. wide. In the event of a derailment the train might very easily 
fall and carry away the whole of the platform throughout its length. Oa 
the other band, supposing the train fell the other way, pe»ple would have 
to walk along this narrow platform, and after the end of the train was 
reached the sheer weight of the crowd would force it upou the line off the 
platform. 

The CHAIRMAN : Supposing the passengers got on to the track from 
the train this danger would not arise — Oh, no. The proposal for this line 
is that there shall be a central pathway. 

Continuing, he said it was proposed to construct the loser half of the 
tunnel with bricks. There was no financial advantage in this, however, 
but it was thought this would tend to decrease the vibration. 

At this point, in answer to a question by the chairman, Mr. BALFOUR 
BROWNE, for the promoters, agreed to the altered wording propcsed in 
the clause concerning the commencement of works and lapse of powera, 
making the failure to raise the capital a reason for the withdrawal of the 
company’s powers. "n 

The CHAIRMAN : With regard to the opposition of the banks, it might 
be argued that no money value would compensate them for any incon- 
venience by vibration, Would you be willing to satisfy the Board of Trade, 
or some other independent authority, by experimente, that you can 
diminish the vibration by the methods you propose —viz, multiple-uuit 
system, new road bed, &c. 

Mr. BALFOUR BROWNE : Certainly. 

The CHAIRMAN : I think we ought now to have a definiteanswer from 
the City Corporation as to whether they are going to insist upon their 
opposition as to the Threadneedle-street station in particular and the City 
stations in general, with regard to whether they should be underground 
or not, Perhaps the City Corporation, the banks and the promoters could 
confer and let us know the result by Monday. 
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Mr. RIGG, for the City Corporation, said the opinion of the City Cor- 
poration was entirely against underground stations, and evidence would be 
called to substantiate thia view. Although actiog at the time with the 
very best intentions, the Corporation admitted it had made a mistake in 
making a similar concession at the Bank station. It increased the con- 
gestion. He might say that no settlement could be come to on his part if 
the exits were to be made on the pavement. 

Mr. BUSH, for the promotera, said that if the private owners on the 
Threadneedle-street site refused to sell the property, he did not see how 
they could possibly meet this opposition of the City Corporation except 
by abandoning the station, which they were not prepared to do. 

Mr. RIGG said that the promoters had put themselves in this position 
by a foolish undertaking not to take the property of the private owners 
without their consent, thus hoping to force the Corporation and also get 
the underground site for nothing. 

The CHAIRMAN : If you cannot agree, it must be left to the Committee 
to decide. 

Sir DOUGLAS FOX recalled, and croes-examined by Mr. PEMBER, for 
the Great Eastern Railway Co., eaid that the present arrangements were 
to add a foot on the size of the tunnels as compared with existing tubes, 
and also to lengthen the platforms from 350ft. to 400ft., thus increasing 
the seating cipacity of the trains by about 52 passengers. The acceleration 
would also be increased by 50 per cent., as the speed of the traina would 
be 18 miles per hour as against 13 miles. 


Monday, April 27th. 

Mr. BALFOUR BROWNE, for the promoters, said that, in spite of nego- 
tia ions with the City Corporation, no result had been arrived at concerning 
whether the City stations should be underground or on the surface. 

Sir DOUGLAS FOX, in answer to questions by counsel for property 
owners along the City portion of the line, said that the depth of the London 
clay at the Monument and Liverpool-street was about 25ft. from the sur- 
face, and the promoters bound themselves not to come within 15ft. of the 
top of the cl y. 

The CHAIRMAN : I believe the promoters have bound themselves to 
agree to the City Corporation’s position for the exits for the underground 
stations 

Mr. RI dd, for the City Corporation, said the promoters had gone further, 
and agreed not to build the stations underground unless the Corporation 


agreed. 

The CHAIRMAN said it was open to the Committee to override any 
such undertaking. 

Mr. RIGG said this would be an unusual course. It would open a very 
wide door for improper things to be done. For instance, promoters might 
make all surts of arrangements in order to dispose of a particular opponent 
and then induce the Committee to do something which would injure this 
opponent. 

The CHAIRMAN replied that it could be taken for granted that the 
Committ«e would not open one door at the expense of another. 

In reply to the chairman, Sir DOUGLAS FOX said he preferred to have 
the cross-over road from the up to the down platforms at the Monument 
terminus on tbe running road towards the City after the train had 
refilied, rather than to empty a train and to shunt beyond the station 
empty, and then to return to the station in order to refill. The am.unt 
of dead running which this latter involved he estimated to be 14 000 train 
miles per year, and the one advantage of the adoption of the multiple- unit 
system was to avoid this dead running. Further, if the City Corporation 
agreed to an exit at Leadenhall-street, it was quite possible to have a sub- 
way from the station a the Monument and dispense with the station at 
Cornhill. 

Mr. RIGG, for the City Corporation, said that the Corporation absolutely 
objected to any exits and entrances on the pavement as at the Dank station, 
as its experience from these exits was that they were a hindrance to the 
public traffic. He intended to call evidence upon this point. 

Sir DOUGLAS FOX, cross-examined by counsel on behalf of various 
banks, &c., along the City line, agreed to construct 13ft. 6in. tunnels near 
the location of the premises of Messrs, Anthony Gibbs if the Committee 
decided. This property was built upon made ground lying upon a gravel 
bed. In reply to Mr. Hutchinson for Baring's Bank, near the proposed 
Tbreadneedle-street station, witness said he was prepared to give the same 
protection as was given by the bill last year with the exception of the 
laveral deviation, which would be limited this year by the presence of the 
Threadneedle-street station. With regard to the extra danger from vibra- 
tion to premises situated near the point of contact of the large station 
tunnel and the small running tunnel, he said this was practically done 
away with if a compressed air shield was used in construction. This had 
been insisted upon, under his advice, by the Dank of England and the 
Royal Exchange in connection with the Central London Railway, and 
no damage had resulted. The difference in the cost of construction 
of a 15ft. 6in. tunnel and a 12in. 6in. tunnel would be about £250,000, and 
this would have to be added to his estimates, but it did not mean that his 
estimates wculd be deficient by this amount, as there would be savings in 
other directions to compensate for this. There would al«o be the con- 
tingencies to draw upon. He attached no importance to the proposal to 
construct the lower half of the tunnels of brickwork, and was quite pre- 
pared to strike out this clause. No saving had really been made upon the 
Great Northern and City Railway with this method of construction. As 
to his relations with the promoters of last year's through scheme, he said 
he had particularly ascertained that they were not proceeding with their 
proposal this year before taking a retainer from the promoters of the 
present bill. 

Mr. HUTCHINSON replied that he was going to call one of the pro- 
moters of last year's bill to protest against the passing of this piecemeal 
scheme, when they themselves had been put to great expense in promoting 
another scheme similar to that of last year, which would be put before 


the Royal Commission on London Traffic. By au unfortunate accident the 
bill was too late for this session. 

Cross-examined by Mr. PEMBER, K.C., for the Great Eastern Railway 
Co., Sir DOUGLAS FOX said he was willing to give all adequate protec- 
tion to the Great Eastern Railway Co. where that company's lines were 
crossed at various points by placing themselves in the hards of the Great 
Eastern Company's engineers. He was not, however, willing to give the 
“ Bank of England ” clause“ in respect of the Great Eastern Hotel. 

In connection with the opposition of the Great Eastern Railway as to 
the great congestion of the traffic at Liverpool street, Sir Douglas Fox 
pointed out, for the first time, that there would also be an entrance to the 
proposed line in Bishopsgate-street, south of Liverpool-street. 

The CHAIRMAN thought this was a quite important correction in 
favour of the promoters. 

In re-examination, Witness said that bis plan of cross-over roads in 
front of the station at the terminus was the plan already adopted on all 
railways in the country, electric and otherwise. 

The CHAIRMAN here referred to Col. Yorke's evidence to the contrary. 

Sir DOUGLAS FOX seid that, with great deference t Col. Yorke, 
this view was quite a new one, and nothing had been heard from the Board 
of Trade with regard to it. The plan proposed was already in operation 
on the City and South London Railway, the Liverpool Overhead Railway 
and the Waterloo and City Railway. 

The CHAIRMAN : It is given as an official view of the Board of Trade 
by Col. Yorke, and we must take it as such. 

In further re-examination by Mr. PAGE, K. C., Sir DOUGLAS FOX said 
he was considerably opposed to the reconstruction of the Monument statiou, 
giving communication with Leadenhall-street, and abolishing the Thread- 
needle-street station. 

Mr. EDWIN FON, of the firm of Measrs. Edwin Fox and Bousfield, said 
that he had surveyed the route of the proposed railway, and all the 
valuations for the land appearing in the Parliamentary estimates had been 
prepared by himself, He considered that they were fair valuations and 
full estimates for the amounts which would have to be paid. 

In cross-examipation he said he had allowed a general sum for the ease- 
menta, and about £500,000 had been allowed for the property which it was 
proposed to acquire in the City. 

Mr. BALFOUR BROWNE, K. C., for the promoters, said that he had a 
very well-known electrical engineer present, but as he did not think there 
was any question as to the electrical equipment of the lines, he did not 
propose to call this witness. In a like manner, he had the joint engineers 
of the scheme at his disposal. 

The CHAIRMAN said that at present there did not appear to be any 
necessity for these witnesses to be called. 

Mr. CHARLES STEELE, the late general manager of the Great 
Northern Rail way Co., gave his views concerning the probable traffic which 
would have to be dealt with by this line. He said the estimate of the traffic 
was, assuming 10 per cent. workmen, 68,000,0C0 per annum over the two lines. 
This estimated a population of 800,000 to be drawn upon. Incidentally, he 
mentioned that the Central London Railway carried 10 per cent. workmen, 
and carried its population 92 times over. The Central London Railway 
was fed by the London United Tramways, and this li ue would be fed by 
tramways at Lordship-lane and Walthamstow. He considered the conditions 
of this line approximated closely to those of the Central London. The 
number of assengers carried on the Central London R. ilway during 19:1 
was 41,183,589. The capital of the Central London Railway Co. was 
£3,681,312. With 68,000,000 on the City and North-East Suburban Rail- 
way, including the 10 per cent. of workmen, he estimated the gross receip 8 
per annum at £521,740, and working expenses at £281,740, taking the 
following fares :— 2d. from Monument to Chequers Green, 2d. from Monu- 
ment to Chingford Green, and 3d. and 4d. fares further out to Walthao. 
Working expenses were put at 54 per cent., and the anticipated profit at 
4 per cent, With these figures he anticipated that the average percentage 
of the seating capacity occupied would be 60 per cent. or a little over. On the 
question of the position of the cross-over roads he disagreed with the views 
of Cul. Yorke. 

Tuesday, April 28th. 


Mr. STEELE, in cross-examination by Mr. PEMBER, for the Great 
Eastern Railway Co., said that he had been general manager of the Great 
Northern Railway Co. for four years—from 1898 to 1902. Previously, he 
had been in the Highlands and then with the North Eastern Railway Co. 
His experience of London traffic had been totally confined to his connection 
with the Great, Northern Company. He said that the cheap fares pro- 
posed would induce a traffic which the Great Eastern Company did not at 
present have, At the uniform fare proposed this would benefit the railway 
company in respect of the short-distance traffic which he anticipated would 
arise on this line. He did not know the carrying capacity of the Great 
Eastern trains, but even if it was 800 per train, as the countel put it, he 
did not think this affected the question of the overcrowding. It was all a 
matter of the number of trains run. There was no reason for the suppost- 
tion that the percentage of the traffic oa this line during the morning and 
evening would be in any way similar to that carried on the Great Eastern 
—viz., 60 per cent. An entirely new set of conditions would be created by 
these new railways, as had been the case on the Central London and the 
City and South London Railways. He still adhered to his statement that 
the new lines would carry 68,000,000, in spite of the ‘act that the Great 
Eastern and North London Railways and the North Metropolitan 
Tramways Co. was 60,000,000. 

By the CHAIRMAN : He had used the Central London Railway entirely 
as his analogy in making up his estimates. Further, the line was gomg 
into an unfilled district, and with low fares it was hoped to increase the 


population enormously. 
2 ts IRR 


* The Electrician, Vol. XLIX., p. 149, 


THE ELECTRICIAN, MAY 1, 1903. 


Continuing under cross-examination by Mr. PEMBER, Witness said that 
he had not taken any account of the population which it was hopad the 
Loudon County Council would bring to its housing estate as Tottenham. 

Tae CHAIRMAN: Do we understand that the London County Council 
ndis t» conplete that estate irrespective of the demand for the 

ouses ? 

Mr. POLLOCK, K.C., for the Loadon County Council, said it was 
intended to commence experimentally, and it was anticipated that the whole 
scheme would be completed within 10 years. 

In answer to further questions by Mr. PEMBER, Mr. STEELE said 
that he had estimated 10 per cent. for the proportion of workmen, as the 
Central London Railway carried this proportion. If, as on the Great 
Zastern Railway, there were 40 per cent. of workmen, the total number 
of passengera carried would be increased from 68,000,000 to 87,000,000. 
Às a matter of fact, he expected more than 10 per cent. of workmen. He 
was in favour of an uniform fare, and did not know that the bill provided 
that not more than ld. per mile should be charged to third class passen - 
gers. Thi», of course, would do away with all possibility of short distance 
fares at 2d. 

Mr. PEMBER: In connection with this route to Hammersmith last 
year, Sir Clinton Dawkins, on behalf of Mr. Pierpoint Morgan, said that 
he would not touch, financially, the north-east portion of the line apart 
from the through scheme, as it would not pay. Do you agree with that! 
—Not entirely. 

The CHAIRMAN : If the promoters should prove to us that the capital 
was obtained, of course this argument would hardly apply. 

Mr. STEELE, cross-examined by Mr. Pollock for the London County 
Council, said that he hoped to carry his proposed 68,000,000 passengers 
per year at once, as the lives would all be constructed at once. 

The CHAIRMAN interrupted to the effect that he was under the 
impression that the London County Council were only seeking to provide 
suitable facilities for workmen on this line. It now appeared that they 
were opposing the line altogether. 

Mr. POLLOCK said that the London County Council were not prepared 
to acquiesce in this bill as it at present stood, and as a matter of fact were 
quite against it. 

Mr. HUTCHINSON, for Baring's Bank, argued that the line could not 
possibly pay upon the estimates put forward by the promoters. He 
therefore asked for the estimated revenue per train-mile, and the expenses 
per train-inile, and appealed to the Committee that these figures should be 
provided by the promotera. 

The CHAIRMAN said he thought this was not an unreasonable request. 

He.examined: Mr. Steele said that in 1901 the London County 
Council, before the Joint Committee, approved of these linee, although 
they were then quite independent of any line running through the City to 
the West- end. . 

Mr. POLLOCK said that the London County Council on that occasion 
merely approved of the routes as routes. All consideration of the schemes, 
financial and otherwise, was postponed. 

Further re-examination: His estimate of 10 per cent. for the workmen 
was for the whole of the line. It might be less or more on certain portions 
of the route. He did not think that there was any foundation for a sup- 
position that the workmen’s tickets would be 30 or 40 per cent. of the 
whole. On the question of the admitted overcrowding on the present 

suburban lines, heinstanced the promotion of the Great Northern and City 

Railwsy by the Great Northern Railway Co. specially as a means of relief 

to its suburban lines running into Finsbury Park. The working expenses 

of the City and South London Railway was 46°78 per cent. of the receipts ; 
the Central London was 52:9 per cent., aud the Waterloo and City 

48 per cent., so that it would be seen his estimate of 54 per cent. for this 

line was abore ratber than under wbat it might possibly be. 

In answer to the CHAIRMAN, who suggested that it might be in the 
interest of the promoters to extend their line to Cheshunt, in order to 
take gola and minerals from the Great Eastern main line at that point, 
Witness said he was very much in favour of such an extension, as it was 
an admitted fact that the profit on goods was better than that on pas- 
seugers. The profit per ton of coal at a 7s, rate was about 5s. 6d. 

Mr. G. C. CUNINGHAM, general manager of the Central London 
Railway, also gave estimates of the population and probable traffic. His 
estimates had been based upon the uniform fares of 2d. For the Totten- 
ham branch of the line he estimated an average revenue per passenger of 
195d. With thie, the total revenue on this branch would be £48,750 per 
annum, and deducting working expenses, about 60 per cent., a balance of 
£23,750. This was about 2 per cent. on the estimated coat of construction. 
But with the addition of the Walthamstow and Waltham branch, he esti- 
mated a total traffic of 78,000,000 ngers, and a total traffic receipt of 
£597,035, or, deducting £354, for working expensea, a total profit of 
£245,085, which was a little over 4 per cent. on the whole cost of con- 
struction. The number of train-miles which he estimated would be run 
was 15,800,000, and the total receipts per train-mile he put at 8}d., with 
the expenses at 5d. per train-mile. His estimates were calculated upon a 
basis of about 25 per cent. of the carrying capacity of the trains being empty. 

Under cross-examination, Witness said that his estimate of the traffic 
on the Tottenham branch was 40,000,000 per annum. He had adopted 
approximately Mr. Steele's method of calculation, but had deducted a certain 
percentage, to far as the comparison with the Central London was con- 
cerned, coming to the Central London Railway from the London United 
Tramways Co. He had estimated, therefore, that this line would carry 
ita available population eight times over instead of 104 times over. He 
put the cost of the working expenses per train-mile at 38. 4d. 

Mr. HUTCHINSON, for Baring's Bank, said that on this assumption 
the working expenses would be £520,000 per year, and placing this against 
Mr. Steele’s figure for the receipts, it did not appear that there would 
5» much chance of the railway being a success, as he hoped to prove 

ter on. 
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Wednesday, April Z'kh. 


Mr. CUNINGHAM, in answer to Mr. Pember, for the Great Kastern 
Company, said that the weight of the trains on the Central London Railway 
was 98 tons for the seven coaches and 42 tons for the locomotive. When 
the multiple unit system was adopted this weight would be reduced by 
22 tons. The totals were 140 and 118 tons respectively. 

Mr. E. J. HALSEY, J.P., the chairman of the board of directora of the 
proposed company, said that he had carefully considered the promotion 
with the late Mr. Lee Bennett, who was a director of the London and 
South-Western Railway, and was now prepared to support the under- 
taking financially. The other directors were Mr. J. H. Buxton (Meesre, 
Truman, Hanbury, Buxton & Co.), Mr. Montague Craddock, Mr. J. H. 
Lukach (director of the Westinghouse Company), the Hon. Reg. Parker, 
E. W. Staniforth (directors of the Lancashire and Yorkshire Railway), 
Mr. C. J. L. Stewart and Mr. H. W. Wack. He was not prepared to say 
to what extent he would give financial support to the undertaking. 

Mr. S. B. COTTRELL, general manager Liverpool Overhead Railway 
Co., said that «n the estimates which had been given as to the traffic and 
probable receipts, he should think the working expenses would be 60 per 
cent. He also gave particulars of the service and general conditions on the 
Liverpool and Overhead Railway. 

Under cross-examination, he maintained that with the gradients on this 
line an average speed of 21 miles per hour, including stoppages, was pos- 
sible, which would not be the case with steam locomotives. The possibility 
of 20 miles per hour and upwards, by electric traction, had been demon- 
strated on his railway, where an accelerated service was now in operation 
at 194 miles per hour, with 17 stations, The size of the cars on that line 
was about the same as on this, but the trains consisted of three 45ft. 
coaches, two motors being placed on each of the two end ones, but the 
increased weight on the City and North- East Suburban Railway would not 
prejudicially affect the question of speed. Since October 1 last year, 
when the accelerated service on the Liverpool Overhead Railway first 
began, 95:7 per cent. of the trains had kept up to schedule time. A three- 
minutes’ service was run during the busy hours of the day, and five-minutes’ 
service during the other hours. The average speed of the tramcars in 
Liverpool was about 9 miles an hour, but he admitted they had affected the 
traffic on his line to some extent. Now, however, with his accelerated 
service, he did the journey from Dingle in 84 minutes, as compared with 
35 minutes on the tramways, and although the fares were higher on the 
railway, he found the public were willing to pay this higher rate for the 
sake of the greater speed. Witb regard to the efficiency of his electric 
signalling system, he said that the average failure of the apparatus was 
about one in 1,400 operations, although that did not mean that such a 
failure led to an accident. 

Re-examined : He thought it might be desirable on the City and North. 
East Suburban Railway to have locomotives instead of the multiple-unit 
system for the goods traffic. He was greatly in favour of the standardisa- 
tion of the position of the conductor rail. His experience was that an 
electric train travelling at 32 miles an hour could be stopped within 133 
teconda, Any possibility of a fire, such as occurred on the Liverpcol Over- 
head Railway, would be obviated by the use of ironclad motors, which 
were not in use at that time in Liverpool. llis opinion was that on such a 
line as this one, the available population would be carried 100 times over 
in the year. 

Thursday, April 30th, 


Mr. STEELE, recalled, gave some figures concerning working expenses 
asked for by the chairman and by Mr. Hutchinson (Baring's bank) a few 
days ago, on the basis of 40 per cent. workmen's fares. He said that 
37,565,274 passengers at 2d. would bring in £313.043. 19s., and 25,045,516 
workinen at 1d. would give a revenue of £104,347. 19s. 8d., making a total 
of £417,591. 188. 8d. Thus on the original estimate of probable passengers 
another 15,000,000 at 2d. would have to be added, making a total of 
75,000,000 passengers per year who would have to be carried to give the 
necessary receipts of £521,740 in ord r to pay 4 per cent. He hat also 
worked out the following estimates of working expenses : — Power, 
including generating station, £100,469; station working (16 tube 
stations and 17 open stations), £119,800 ; cost and maintenance of 
line, £16,500 (including renewals) ; maintenance of 300 carriages, £9,000 
per annum ; general charges, £15,000; cost of conductor rail, £20,000 ; 
cleaning carriages, £5,00€ ; cleaning statione, £4,000 ; total, £289,769 ; 
making 54 per cent. of £541,000. If the Threadneedle-atreet ttation was 
not constructed he would deduct £4,500. The number of train-miles run 
he had put at 7,056 per week-day and 1,411 on Sundays, the hours of 
running being throughout the whole 24, with varying intervals. The 
approximate working expenses per train-mile would be 28. 60 d., and the 
necessary receipts would have to be 4s. 7d. per train-mile. 

Mr. T. C. JENKIN, general manager of the City and South London 
Railway Co., said hia company was quite willing for a clause to be inserted 
in this bill compelling it to agree to a subway to be constructed below the 
two railways at the Monument. The Board of Trade had already 
sanctioned five such cross-over roads on the City and South London Rail- 
way as were proposed on this line. 

Mr. J. H. LUKACH, adirectoPof the British Westinghouse Company and 
of the Traction and Power Securities Co., said that both these undertakings 
were interested in this railway. The latter company, which was promoted 
solely to finance engineeriog undertakings, had a capital of £2,000,000, of 
which one-half had been subscribed, and a further issue of £500,000 was 
contemplated. The concern was registered in J uly 1901, and a 6 per cent. 
dividend had been paid for the firat 17 months’ working. Actually, the 
earnings had been at the rate of 8 per cent. per annum, but a large amount 
had been set aside to reserve. A similar financing company in America had 
cabled over £6,000 towards the preliminary expenses, whilst the Weating- 
house Company on this side had provided £5,000. He person uly hal gone 
thoroughly into the merits of this scheme, and was quite convinced that 1L 
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would be a good project for him to advise his colleagues to invest in, and, 
further had no doubt as to the capital being found. He anticipated a 
smaller commission than 8 per cent., which was the price quoted by Messrs. 
Morgan last year for underwriting the capital. "This smaller commieston 
came about hy reason of the possibility of the Westinghouse Company 
getting the contract for the electrical equipment, which would, however, be in 
open competition. The Westinghouse Company would take part payment 
in shares. He did not think the debentures would need underwriting ; 
they would be placed on the market at par, and if not taken up by the 
public, then he and his friends would take them up. About 7 per cent. 
would be enough for underwritiog the ordinary capital. He could not. 
however, say definitely the sum which he and his friends would put into 
the business. 

The CHAIRMAN: But a part of the decision of the Committee will be 
based upon financial contiderations, Assuming that the bill is passed, and 
you get nearly all vou want, you will be face to face immediately with the 
question of finance, as you are also loaded with the clause that vou must 
do something within 12 months. Surely you can put yourself in the 
position of having the bill and being compelled to find the money - We 
have not fixed the amount. 

Cannot you tell us the sum which will be contributed by the Securities 
(Company in tbe event of the bill being obtained =] am prepared to invest a 
tubstantial sum, but it will not be fair to iny colleagues to fix an amount. 

You are not bound in any way to find a single penny - No, Sir. 

Mr. II. W. WACK gave similar evideuce, which the Chairman stopped. 

The Committee fonnd the preamble not proved, and suggested that it 
would have been wiser for the promoters to have taken the financial 
evidence first. 


METROPOLITAN DISTRICT RAILWAY (VARIOUS 
POWERS) BILL. 


On Friday last week, this bill came before the Court of Referees of the 
House of Commons on an objection taken by the promoters to a petition 
which the We:tminster Electric Supply Corporation sought to present in 
regard to the measure. 

Mr. BLENNERHASSETT, for the Westminster Electric Supply 
Corporation, said that sec. 14 of the bill authorised the acquisition 
of certain lands in Westminster on which sub-stations could be erected 
for the distribution of electrical power, &c. The bill also contained the 
provision that the District Railway Company could practically lease 
the undertaking in perpetuity to the Underground Electric Railways 
Co. of London (itd.) thus placing this company, which was not a 
statutory company, but simply a limited company under the Companies 
Acts, in complete possession for working purposes of the line and of the sub- 
stations for the distribution of electricity. The Westminster Electric 
Supply Corporation were naturally apprehensive that when that took place 
the Underground Company would use these sub-stations for the distri- 
bution of electrical power for other purposes than the railway, and thus enter 
into competition with them in the supply of electricity. His clients would 
be perfectly helpless, tecause the Underground Electric Railways Co. of 
London not being statutory it would be impossible to prevent such a compe- 
tition. The language of Mr, Perks, M.P., in the proceedings on the Charing 
Cross, Euston aud Hampstead Railway Bill was very striking and significant, 
and showed clearly that he contemplated supplying electrical power outside 
the railways. The Westminster Electric Corporation wanted power to go 
before the Committee which would deal with the bill to obtain the inser- 
tion of a clause directing that the electricity should not be used for any 
except railway purposes. They also sought a locus in order to obtain 
protection in respect of their mains and pipes. 

Mr. CLODE said, with regard to that point of competition, no such thing 
Was contemplated. The only powers they had were for electrifying their 
own line. They had entered into an agreement with a company for that 
purpose, but that company derived no power froin the Metropolitan District 
Company, and, as far as he knew, the Metropolitan District Company could 
give that company no power to supply electricity outside the purposes of 
the railway, 

The CHAIRMAN said Mr. Blennerhassett was afraid electricity w ould 
be sent to the sub-station and then supplied to consumers outside. 

Mr. CLODE replied that even if that were done that would not entitle 
him to a locus, But that was not proposed. 

The /ocus was disallowed. 

Mr. BLENNERHASSETT next made an application on behalf of the 
Westminster City Council in order to obtain protection in respect of 
sewers, drains, &c. 

Mr. CLODHE : That is conceded. 

Mr. BDLENNERITASSETT said the next point was in connection with 
an exceediogly ugly ventilator in Victoria-street in connection with the 
railway which was a great hindrance to trallic and a great nuisance to 
everyone using that part of the street. The Westminster Council were 
anxious to stow before the Committee, that the company ought to remove 
it. That ventilator was originally constructed in 1881, and it was sauc- 
tioned on the ground that the traction on the railway was steam. As 
steam was no longer to be used, it having been decided to adopt electrical 
traction, the reason for ita existence disappeared, 

After a brief discussion, in which it appeared that there was nothing in 
the bill relating to this part of the company’s line, the locus was refused. 


STROUD DISTRICT AND CHELTENHAM TRAMWAY 
BILL. 

This bill came before a Select Committee of the House of Commons on 
Wednesday. Sir Lewis M'Iver presided, and the other members of the 
Committee were Sir T. Dewar, Mr. Herbert Samuel and Mr. Nussey. 

Mr. BALFOUR BROWNE, K. C., in opening the ca-e for the promotera, 
said that the object of the bill was to iucorporate a company to run tram- 
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ways. There was one novel feature in the bill. They not only proposed 
to make tramways, but before these were necessary in some of the Cota- 
wold valleys they proposed to run motor cars by means of the overhead 
trolley system without running them on rails, This system had been 
adopted at various places abroad, and, as the Committee would hear from 
expert witnesses, bad been very successful. The only thing against it was that 
if they were going to move motors along the road by overhead wires without 
rails, it became necessary to lave two wires. An ordinary electric tramway 
might cost about £7,000 a nile to lay, but the proposed overhead traction 
it was estimated would cost something like £1,000 a mile. In developing 
these small districts it was thought to be very important that places which 
could not bear the whole expense of constructing an ordinary tramway 
should have the cheap motor locomotive proposed, and have it at once. 
He explained that the line would be ran from Chalford to Stroud, 
from Stroud to Nailsworth, from Stroud to Stonehouse anl from 
Stroud to Cheltenbam via Painswick. The undertaking would accom- 
modate a population of some 40,000, and the whole estimated cost 
would be £250,000. Every local authority in the district was 
in favour of the scheme, including the Gloucestershire County Council. 
The only opposition was from the Great Western aud the Midland Railway 
Companies, whose sole object in petitioning against the bill was to keep the 
traffic to themselves. If it was necessary to conduct ratlways in this 
country in this manner they were past praying for. No doubt the railways 
did a great trade in long-distance traffic, and were useful for the purpose of 
carrying such traflic, but they could not compete with oinnibuses and tram- 
ways and motors in carrying pick-up traflic in a district like that to be 
ger ved by the present proposed undertaking. If the promoters had started 
to run ordinary motor cars without overhead wires, the railway companies 
would have been powerless to do anything te prevent them. There would 
not be the slightest difficulty in raising the capital required for this under- 
taking. Not only were there financiers prepared to find the money, but 
the local public were really to subscribe, which showed the feeliny iu favour 
of the undertaking in the district it was proposed to accommodate, 

Mr. E. T. GAROM, clerk to the Gloucestershire County Council, eaid 
that his Council, as the road authority, were willing that the roads should 
be utilised in the manner proposed. Tae roads were narrow in parts, but 
he was of opinion that the ordinary trattic would not be prejudicially 
affected. 

Mr. J. C. C. KIMMINS, vice-chairman of the Stroud Rural District 
Council, also gave evidence in support of the bill. The tramway, he said, 
was intended to carry agricultural produce. 

In cross-examination, Witness stated that he had not heard that the 
Great Western Railway had any thought of running motors on their line 
in the Stroud, Chalford and Stonehouse district for the purpose of accom- 
modating pick-up traffic. 

Mr. F. E. Critchley, a pin-maker of Brimscombe, near Chalford ; Mr. 
Charles Lambert, vice-chairman of the Stroud Urban District Council; 
Mr. C. P. Allen, M. l', for the Stroud Division, and a member of the Stroud 
Urban District Council ; Mr. €. Clissold, chairman of the Nailaworth Urban 
District Council ; Mr. Hyatt, of Painswick House, Painswick, chairman of 
the Second Court of (Juarter Sessions for Gloucestershire : and Mr. Evans, 
cloth manufacturer, of Brimecombe, and representing the Stroud Chamber 
of Commerce, all gave evidence in support of the bill. 

The Committee then adjourned. 


RAILWAYS (ELECTRICAL POWER) BILL. 


The following is the full text of the “ Bill to Facilitate the Introduction 
and Use of Electrical Power on Railwaye,” read a firat time in the House 
of Commons on April 7th. 

1. (1) With the object of facilitating the introduction and use of elec- 
trical power on railways the Board of Trade may make orders for all or any 
of the following purposes, namely": — 

(% authori-iog a railway company to use electricity in addition to or ia 
substitution for any other motive power, and for any other purpose: 

(^) authorising the company to construct and maintain generating 
stations or other electrical works on any land belonging to the company ; 

(c) authorising agreements between the company and any body cor- 
porate or other peraon for the supply to the company of electrical power 
or the supply to or use by the company of any electrical plant or 
equipment ; 

(d) sanctioning any modification of any working agreement so far as 
the modification is agreed to between the parties thereto, and is conec- 
quential on the introduction or use of electrical power ; 

(c) authorising the company to subscribe to any electrical undertaking 
which will facilitate the supply of electricity to the company ; 

(f) securing the safety of the public ; 

(7) authorising the issue of new capital by the company for any of the 
purposes of this act ; 

(A) any other matters, whether similar to the above or not, which may 
be considered ancillary to the objects of the order, or expedient for carrying 
those objects into etfect. 

(2) Au order made by the Board of Trade under this act shall, on 
coming into operation, have effect as if enacted by Parliament. 

2 —(1) An order under this act may contain provisions authorising the 
acquisition of land by any railway company for the purpose of constructing 
generating stations or other electrical works, but if power is given by order 
to acquire the land otherwise than by agreement, the order shall not come 
into operation, 80 far as it gives that power, unleaa confirmed by Parliament, 
and the Koard of Trade may bring in a bill for confirming the order. 

(2) If. while a bill confirming any such order is p2uding in either House 
of Parliament, a petition is presented againat the order, the bill, so far as it 
relates to the order, may be referred to a Select Committee, and the 
petitioner shall be allowed to appear and oppose as in the case of private 


bills. 
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3. An order under this act may, on the application of the railway com- 
pany applying for the order, and if it appears expedient in the interests of 
the public, contain provisions :—— 

% for the revision of the scale of passenger fares to be charged by the 
company : and 

% for requiring the company and any other company owning or working 
railways or tramways communicating with the lines of the company or 
having a terminus or station near a terminus or station of the company to 
afford additional traffic facilities to the public by means of through booking 
or otherwise: and 

„%) for modifying any working agreement to which the com pany are a 
party, although the modification is not agreed to by the other parties ; 


but the order, so far as it is made for any of those purposes, shall be subject 
to appeal to the Railway Commission within the time limitel by rules 
under this act at the instance of any company affected thereby and so far 
as appealed against shall not come into operation unless confirmed by the 
Railway Commission, 

4.—(1) Before making an order under this act the Board of Trade shall 
be satisfied that the public notice required by rules made under this act 
of the application for the order has been given, and shall consider any 
objections made to the application in accordance with those rules, au 1 give 
to those by whom the objection is made an opportunity of being heard. 

(2) The Board of Trade may, if they think fit, hold a local tuquiry for 
the purpose of considering any application for an order under this act, and 
the Board of Trade Arbitrations, &c., Act, 1874, shall apply to any inquiry 
a2 held as if — 

(a) the inquiry was held on an application made ia pursuance of the 
special act; and 

(% the parties making the application for the order and any person 
objecting to aay such application were parties to the application within 
the meaning of sec. 3 of that act. 

5.— (1) The Board of Trade may (with the concurrence of the Treasury 
as to number and remuneration) appoint or employ such persons as appear 
to them to be required for carrying this act into effect, «nd the remuncra- 
tim of such persons, and any other expenses of the Bourd of Trade under 
this act shall be defrayed out of moneys provided by Parliament. 

(2) There shall becharged, in respect of proceedings under this act before 
the Board of Trade, such fees as may be fixed by the Treasury on th: 
recommendation of the Board of Trade. 

6. The Board of Trade may make such rules as they think necessary for 
regulating the notices and advertisements to be given of any application for 
an order under this act or otherwise for the purposes of this act, the time 
within which notice of appeal to the Railway Commission must be given, 
and any other matter which they think expedient to regulate by rule for 
the purpose of carrying this act into effect. 

7.— (1) In this act the expression railway company includes a com- 
] any or person working a railway under lease or otherwise. 

2) This act may be cited as the Railways (Electrical Power) Act, 1903. 

5) This act shall come into operation on the first day of January, 1904. 


OTHER ELECTRICAL BILLS. 

In the House of Lords on Monday, the India Rubber, Gutta Percha and 
Telegraph Works Co.'s Bill was read a third time and passed. 

The Birmingham and District Tramways Bill was read a second time in 
the House of Lords on Tuesday. In the House of Cominons on the same 
day, the Charing Cross, Euston and Hampstead Railway and the City and 
South London Railway Bills were read a third time. 

The Seaforth and Sefton Railway Bill has been before a House of 
Cominoas Committee this week, This is a line 44 miles long, connecting 
the Liverpool Overhead Railway at Southport with the Cheshire Lines 
Extension Railway at Sefton, the railway being worked electrically by the 
Liverpool Overhead Railway Co., over which railway running powers are 
proposed. It is intended to run the passengers trains by electric traction 

end the goods traffic by steam. 

Tae Leigh Corporation Bill came before a Committee of the House of 
Commons on Wednesday. This is an omnibus bill and includes the con- 
etruction of electric tramways in the borough. The South Lancashire 
Tramways Co. had applied to the Court of Referees for a locus standi to 
oppos2 on the account of the refusal of the Corporation to grant the com- 
pany running powers through the borough in connection with their own 
tram ways. This application was refused, and the company will apply for a 
locus standi when the bill comes before the House of Lords. Another 
opponent was the London and North-Western Railway Co., whoobjected 
to a tramway over a level crossing. The Committee refused this line. In 
connection with the opposition from frontagera, who asked that a single line 
should be substituted for proposed double one in a certain narrow street, 
Major Cardew gave evidence and expressed the opinion that a double line 
was safest. The Committee upheld this view and passed all the tramways, 
with the exception of the one over the level crossing. 


THE “ELECTRIFICATION” OF THE INNER CIRCLE. 

In the House of Commons yesterday (Thursday), 

Mr. WEIR asked the President of the Board of Trade if he would state 
when the system of electric traction would be introduced on the Metro- 
pelitan and Metropolitan District Railways. 

Mr. GERALD BALFOUR : I bave been in communication with the two 
railway companies referred to, and, in reply, the Metropolitan Hailway Co. 
inform me that they are proceeding rapidly with the equipment of electric 
traction on their part of the Inner Circle and on a section of. their exten- 
sion line to Harrow, and that the working of the railway by electricity 
depen.la upon the completion of their generatiug station at Neasden, with 
which considerable progress has been made, and which, according to the 
contract, is to be finished hy the end of the year. The Metropolitan 
District Railway (. state that they expect to open a section of their line 


6 miles in length between South Harrow and Ealing for electrical work- 
ing in the course of a few weeks, and add that the working of the main 
line by electric traction depends upon the date of the completion of the 
power-house at Lot’s-road, (‘helsea, which is being pressed forward with 
the greatest possible speed. 


PROPOSED POST OFFICE GENERATING STATION. 

In the House of Commons yesterday, 

Mr. HARRIS asked the Postiiaster-General whether the Post Office were 
proposing to provide at Blackfriars or elsewhere a station for generating 
electric energy, and, if so, for what purposes the energy was required. He 
further asked whether the Postmaster- General had invited or would invite 
tenders for the supply of the energy required from the companies already 
authorised under statutory powers to supply electric energy in the district 
or districts in which energy was proposed to be used ; whether it was pro- 
posed to break up the streets for the purpose of laying mains for conveying 
the energy to be generated at. the proposed station, and, if so, under what 
powers ; and whether, if the companies would supply energy at a less cost 
per unit than that at which the electricity could be generated at the 
proposed station he would take the energy from the companies. 

Mr. AUSTEN CHAMBERLAIN, in a written reply, said that the Post 
Office is proposing to provideat Blackfriars a station for generating electric 
energy for the purpose of working the telegraphic system of the depart- 
ment. The wires conveyivg the current will be placed in ducts laid under- 
ground in the usual manner under the powers conferred by the ‘Telegraph 
Acts. Offers to supply current had been received from two companies, 
and are now under consideration ; but it does not appear likely that the 
cost will be as low as that at which the department could provide its own 
supply ; and, apart from the question of price, there are other objections 
to depending upon an outside supply. 


WIRELESS TELEGRAPHY. 

In the House of Commcns on Tuesday, in answer to Major SEELEY, 

Mr. GERALD BALFOUR said that up to the present the Board of 
Trade bad been unable to make any arrangements for a system of wireless 
telegraphy from ship to ship aud ship to shore, but the same difficulties 
had not arisen in the case of communication between ships at sea. He 
attached great importance to the matter, which was engaging his personal 
attention, and was doing all that could possibly be done. 

The following is among the printed replies in the House of Commons 
which have been given during the week :— 

Mr. ARNOLD FORSTER informed Mr. Harmsworth that the present 
average expenditure upon wireless telegraphy in the Navy was about 
£20,C00 per annum. 


THE PACIFIC CABLE. 

Mr. ARNOLD. FORSTER, in a printed reply to Mr. RUNCIMAN, said 
that the Admiralty were not directly consulted as to the route to be taken 
by the Pacific cable, although they furnished information at various times 
on points of detail, and gave assistance in the matter of surveys. 


ELECTRICIANS IN THE NAVY. 

Mr. ARNOLD FORSTER, in a printed reply to Mr. KEARLEY, said 
that so long as direct entries for the post of electricians in the Navy 
continue sufficient to meet requirements, it was not intended to permit 
transfers from other ratings in the Service. 


LEGAL INTELLIGENCE. 


— — 
Metropolitan Electric Supply Co. (Ltd.) and the London 
County Council. 


ARBITRATION, 


This arbitration commenced on Jan. 7,1905, at the Surveyors’ [nstitution, 
Westminster, London, under the presidency of Sir John Wolfe Harry, 
K. C. B., umpire, associated with Sir Frederick Bramwell, Bart., F.R.S., and 
Mr. Andrew Young as arbitratore, The counsel for the Metropolitan 
Company were Mr. Balfour Browne, K C., Mr. Cripps, K. C, Mr. Moon, 
K. C., Mr. C. H. Sargent and Mr. A. T. Lawrence (iustructed by Messrs. 
Barlow and Barlow); and for the County Council Mr. Fletcher Moulton, 
K. C., Mr. Boyle, K. C., and Mr. E. Morten (instructed by Mr. W. A. 
Blaxland, solicitor to the Council), The proceedings were subsequently 
continued from time to time, and were adjourned on March 16 to April 29, 
on which day they were resumed. 

In opening the case, Mr. BALFOUR BROWNE said the Metropolitan 
Electric Supply Co. had various generating stations in London, one of the 
most important being in Sardinia-strect. The London Couuty Council 
had designed and were carrying out an important London improvement in 
the form of a new thoroughfare from the Strand to Holborn, and ainongst 
the property displaced was this Sardinia-street generating station. 
When the Councils bill was before Parliament, the company had 
petitioned againet it on the ground that the eite of the works were 
essential to them for their supply, and that any break iu the con- 
tinuity of the supply would be fatal to the company. The County 
Council had recognised this position, and a clause was agreed upon which 
now came before the tribunal for their award. This clause was sec. 59 of 
the County Council's act, and recited that the Sardinia-street station 
being required for the purposes of the improvement referred to, it was 
recognised that provision should be made for remstating such station in 
such manner aa to enable the company to €tlectively continue its supply, 
and to protect them from any proceedings for comunitting a nuisance, I 
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was further agreed that the approaches to any new site selected for the 
company's generating station should be adequate for all present and pros- 
pective purposes. The main approach was to bea direct road into the 
new main thoroughfare now being constructed by the County Council. 
My clients complain that on the plans deposited by the Council this latter 
essential condition is not fulfilled, and our claim for compensation will 
be greatly increased if this part of the arrangemont is not carried out, 
The basis of our claim is sub-sec. 7 of the Council's act, and under this 
sub-section we are to receive “a clear conveyance of the eite and the pay- 
ment of a sum equal to the costa and expenses of erecting and fitting-upa 
new generating station upon the new site with new plant of a capacity to 
generate and supply electrical energy to an output of not less that 4,000k w., 
and allexpenses incurred in and in connection with taking up, replacing, 
relaying and altering mains and lines owing to the carrying out of tke 
provisions of this act." In most cases of this character you have to deal 
with fcur limitations, but one is entirely eliminated here, namely, the coat 
of the land, as this is to be supplied to us by the London County Council. 
The important question is— What constitutes ‘plant of a capacity to 
generate and supply electrical energy to an output of not less than 4,000k w.“? 
The site we have bad allotted to us is a difficult one upon which to 
erect a station which will generate and supply 4,000kw., and if 
we had our own choice we should have selected a very much larger 
area. We have had, considerable ‘litigation on the subject as to the 
meaning of this portion of the sub-section, as we took the view that 
capacity to generate and, supply 4,000kw. meant that we were to have a 
certain amount of stand-by plant, as to be able to generate and supply this 
quantity of electric current with certainty we censidered it necessary tbat 
we should provide for certain contingencies which long experience has 
proved is necessary. However, Mr. Justice Farwell, when the matter was 
referred to him, decided that 4,000kw. meant a face value of that amount. 
When we subsequently took the matter to the Court of Appeal our view, 
contrary to the decision of Mr. Justice Farwell, was accepted, and our appeal 
was allowed. The London County Council then took the matter to the 
House of Lords, where Mr. Justice Farwell's decision was uphe'd, Lord 
Justice Lindley at the same time expressing his regret that it had 
been found necsssary to institute such proceedings, as, in his view, 
“it was quite possible that, with a good, sensible arbitrator, the neces- 
sity for litigation would never have arisen." I may say that this is 
the view we took before Mr. Justice Farwell in the original action ; 
but he would not accept it, but forced upon us the litigation. We 
have accepted his decision, and in our estimates for dynamos and 
other generating plant we have adopted a 4,0COkw. face value plant, 
the understanding being that all good machines are made to work up to a 
higher amount when by stress of demand they are called upon to do so. 
We have, therefore, to have plant never less than and always of 4,000kw. 
capacity when demanded. We have to have this plant and a building 
which will contain and allow it to be worked efficiently. The three items 
in our claim are (1) for plant and machinery, (2) for buildings, (3) for the 
re-arrangement of our maius and the laying of fresh mains to conduct the 
electric current from our new station instead of from our old one. Further, 
the Council is to pay the company compensation for any damages, costs 
or expenses wbich may be incurred by the company for failure to supply 
energy not arising from any default of the company." But this is a matter 
that is not raised before this tribunal. We have considered very carefully 
the question of the sub-division of this 4,000kw. plant, and our engineers 
will tell you why we have agreed that the best sub-division will be eight 
high-pressure compound Willans-Siemens steam generators of 500k w. each. 
I am instructed that is the best method, the only alternative being five units 
of 800k w. capacity. There will, therefore, have to be provided these eight high- 
pressure compound steam generators, and to make ourselves certain as to 
boiler capacity, 20 boilers, to evaporate 10,0001b. of water per hour each, 
will be required, together with all the necessary superheaters, steain, feed- 
water, water, blow-off and exhaust piping and valves, &c. The details 
I will leave to our engineers to describe. The total cost of this new plant 
capable of generating and supplying electrical energy of 4,000kw. comes to 
£151,658. The cost of taking up, replacing and carrying out generally the 
provisions of this act we put at £13,216. 15s. 5d. In connection with our 
buildings, we find that the question of ancient lights arises, and for 
porsible liability in this respect we have put down a figure of £2,000, aud 
we shall be very glad if, instead of paying us this sum, the County Council 
will relieve us of any liability of this kind by taking over the risk. "There 
is a further £5,000 for underpinning. ‘Then as to the cost of the buildings. 
Mr. Peach, who has had great experience in these matters, put the figure 
at £155,709. I am sorry that Mr. Todd, our engineer, is too ill to give 
evidence before you, and in his place I am proposing to call Mr. John 
Conackir, 


Mr. JOHN CoNAcHER, general manager of the Metropolitan Supply 
Co., then gave evidence supporting the company’s claims, and submitted 
the following table of the estimated cost of new plant to generate and 
supply electrical energy to an output of not less than 4,00Ckw. 

Mr. CRIPPS : Why have you adopted 500kw. units of plant ?—It was 
the only combination which in our opinion would ensure the supply of 
4,000kw., and at the same time provide for the economical working of the 
new station at times of light load. We assume that each Willans-Siemens 
steam generating set of nominal 500kw. capacity will be equal on emer- 
gency to work up to 25 per cent. more than its nominal capacity. The 
prices given in the table are actual tenders from the makers in most cases, 
On some items our consulting engineers consider our estimates are too 
low. The batteries included in the item of £10,000 consist of four sets 
of 124 cells, each having an output of 1,000 ampere-hours with a maximum 
discharge of 500 amperes for two houra at 220 volte, which is the voltage 
of our supply from the station. Tae balance of the £10,000 is made up 
of mains aud labour, coupling, &c., these iterna being based either upon 
actual tenders or as the result of our experience in connection with this 
plant and apparatus, The item of £5,500 for switchboards and distri- 


Estimated Cost of New Plant of a Capacity ta Generate and Supply Electrical 
Energy to an Output of not less than 4,000kw. 
Eight high-pressure compound Willans-Siemens steam 
generators of 500kw. eacb, at £5,141 eacb, erected 
COE PIC CB 26) 200k oe een iccacike ines r! veined a £41,128 
Twenty marine dry-back boilers, each to evapcrate 
10,0001b. of water per hour, at £1,300 each, inclusive 


of superheaters, but exclusive of erection ............... 26,000 
Six combined heating and water-softening plants and 

four boiler feed pump t . . 6,000 
Steam, feed, water, blow-off and exhaust piping and 

valves, including cost of all jointing, material, labour, 

supporta and erection complete t . 12,000 


Water storage tanks having a capacity of 60,000 gallops 920 
Accumulators, mains and switching gear connected 


therewith, exclusive of cost of changing mains ......... 10,000 
Balancers and switching gear connected therewith  ...... 1,500 
Boosters for batteries and switching gear connected 

therewith r 8 2,000 
Switchboards and distributing boards and instrument... 5, 500 
Mains for connecting generators to switchboards ........ . 1,590 
Overhead electric crane ............ % E T 1,250 
Coal and ash elevatortrss zz . 3,000 
Forced draught and ventilating fans............ . 500 
Plant and fittings in workshops for fitters, blacksmiths, 

brassfounders and carpenters ............ eese 1,200 
Instruments and fittings in meter-testing department, 

including workshop and stores ..... Vaga deus e 2,200 
Fittings in general and oil storeeeess . . — 1,000 
Fittings in office and living apartments. m 250 

£115,928 

Ordinary contingencies, at 10 per cent. .. ............-.«... 11,592 
Additional cost for completion within the limited period 

prescribed by the act, at 10 per cent. ...... . . 11,92 

£139,112 

Engineering charges, at 5 per cenie sees. 6,955 
Salaries for two years for two resident engineers during 

pregress of works, at £400 each per annum 1,600 
Charges for inspecting and testing, including travelling 

expenses, at l per cenie . 1,391 
Rent of storage ground .................. T 600 
Experimental running until plant is ready to run on load 2,000 

£151,658 
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buting boards and instruments is based upon actual cost for a similar 
installation. The engineers will speak as to the general accuracy of these 
figures and the manner in which the amounts are arrived at. 

You have 10 per cent. allowance for ordinary contingencies, and in addi- 
tion you have a further 10 per cent. as additional cost for completion 
within the limited period prescribed by the act — After consultation we 
have drawn up a programme, or time table, which will have to be observed 
if this work is to be done within the prescribed time, This programme is 


as follows :— $ 
Months after site 


vested in company. 
Buildera begin (immediately site has been vested) ......... — 


First boiler to be delivered .............. CC © 4 
First pair of generators to be delivered ........ ......... osere 9 
Do. do. to be ready for steaming ............ 12 
Last of the boilers to be detivercd | .............. .. 13 
Commence laying new mains UPm UU . . 13 
Builders to complet U . 15 
First pair of generators to be ready to runnn ... 15 
Second pair of generatora to be ready for steaming ....... — (15 
D do. to be ready to run.................. 17 
Third pair of generatora to be ready for steaming............ 18 
Do. do. to be ready torun .................. 191 
Commence transfer of main . 20 
Fourth pair of generators to be ready for steaming ......... 21 
Do. do, to be ready to run 22 
Complete transfer of main UH 25 


Leaving one month for running the new station on load in parallel with 
the existing station before the latter is closed down. 


Tae UMPIRE : When is the site likely to be vested—before the award 
is, piven or af ter? 

Mr. CRIPPS: It is not vested yet, but when it is cleared and vested 
we have two years to complete from that time. 

The UMPIRE: Sub-sec .7 says, " The Council shall, on cr before the 
date of the conveyance and lease of the new site, pay or secure to the tatis- 
faction of the company." Will this have to wait fur the delivery of our 
award ? 

Mr. CRIPPS: As I understand the position, it is that when we know 
the amount which the County Council have to pay or secure,” then the 
time will be ripe for the conveyance or vesting to take place, and two years 
from that date we are to erect the buildings and put the machinery in situ, 
so that it will not veat until conveyance. 

Mr. CRIPPS (to witness): You say the time table has been preparel 
with care — Ves; not only is the time very short for the work to be done, 
but the conditions are exceptional, because we have to take over at the end 
of two years a very large existing supply, and this includes the station being 
built to begin the supply, and to finish and put into such perfect condition 


THE ELECTRICIAN, MAY 1, 1903. 


of running without interruption. Consequently we had to plan out very 
carefully the stages at which each section of work had to begin and end, 
and the various items of plant, & :., to be delivered aud erected, and this 
necessitates the allowance of an additional 10 per cent. The total result 
works out at £37. 18s. 2d. per kilowatt, including this additicnal 10 per 
cent. The cost of the plant at the present Sardinia-street station was 
£47 per kilowatt, which, however, included a charge for converting the 
plant from alternating to continuous current. Eliminating this the coat 
was £44 per kilowatt, compared with the estimate of rather less than £38 
for the new station. 

(The cross-examination of Mr. Conacher by Mr. Fletcher Moulton was 
deferred.) 


Mr. CHARLES STaNLEY Peaca (examined by Mr. Cripps): You 
have had great experience in preparing plans for electric light statione, 
Mr. Peach! — Nes; I have designed most of the London central stations 
and a great number in the provinces, In connection with the proposed 
new station of the Metropolitan Supply Company, there are 16 drawings in 
all, which include a plan for every floor, and there are cross-sections both 
longitudinal and transverse. There are two elevations and the plan of the 
chimney stack and section. 

Mr. Peach was then examined by Mr. C. ipps, and cross-examined by 
Mr. Fletcher Moulton upon various features of the drawings. Witness 
explained the provisions made to prevent vibration. 

Describing the coal-conveying plant and the provision made for bandling 
fuel, Witnees said storage was provided for between 1,500 and 1,600 tons 
of coal, the company using about 150 tons per week at the new station, 

The cross-examination of Mr. John Conacher by Mr. Moulton was then 
proceeded with. 

Mr. MOULTON (to Witness): Before litigation between the Metropolitan 
Company and the London County Council you proposed to adopt four 
1,000kw. and two 500kw. units as apare ? 

Mr. CRIPPS: That was one of the preliminary matters and was with- 
out prejudice and with a view to try and tettle matters between the 

ties in ordinary negotiations. 

Mr. CONACHER : It ia largely a question of practice. We then divided 
tbe units so that if one of the largest were out of work we were still in a 
position to supply 4,000kw. The eight 500kw. units have now been 
adopted in order to ensure the supply. 

Mr. MOULTON : Then we come to the engineering charges. This is a 
somewhat delicate point, but these charges are put at 5 per cent., and then 
you have two resident engineers and charges for inspection and testing in 
aldition to this 5 per cent.— es, and our engineering witnesses say this is 
much too small. 

Now, a3 to the 25 per cent. overload. I find the sets you have charged 
us with are capable of giving a 25 per cent. overload continuously with 
some slight adjustment of the brushes to avoid sparking when carrying the 
overload ?— Yes. 

Another quotation is for sets which will give an overload of 25 per cent. 
for two hours, and this would effect a material saving to us /—Yea, but 
two hours’ overload does not meet the case. 

Therefore, if the House of Lords decision means that you have no right 
to generating sels which can run 25 per cent. overload cont iuuouly you are 
not entitled to the higher-priced sets of generating plant, because it is 
not an overload at all if the engines are capable of driving at 25 per cent. 

overload continuously. Tbat engine would not be overloaded at 25 per 

cent. extra ?—But the engines we have listed are the only ones which the 

makers supply capable of bearing the overload for more than two hours. 


Mr. RosERT HawwoND (examined by Mr. Moon): You are familiar, 
Mr. Hammond, with the cost of construction of works such as those which 
are propesed under the London County Council's act, an1 have made 
yourrelf familisr with the conditions under which these works have to be 
constructed ?—Yes, acd the conditions are most onerous. 

In the light of your experieace do you think the estimates of cost, &c., 
presented by the company are reasonable? —I do. I consider that in a 
cramped poeition as this will be the size of the unit selected is very well 
chosen, especially under the circumstances that the station has always, if 
necessary, to bear a load of 4,000kw. In order to be able to eupply not 
less than this quantity of current you must have plant euch as will, on 
emergency, be safely overrun for a continuous period. "Therefore, with 
eight sets, presuming one to be shut of at any time, you must 
be provided with seven sets of such capacity as will take up the 
burden of the additional load, so that the 4,000kw. is always 
available. In this case no saviog of space would bave been made 
by adopting 1,000kw sets of plant. Three 1,000kw. and two 500kw. 
sets would practically occupy the same space. With regard to boilers, 
there must always be. provision made for a certain degree of inefficiency 
owing to various causes and for a certain proportion of the boilera to be 
out of use for cleaning, &c., and with regard to the cost of piping in the 
company's estimate», where engines are cramped for room and boilers have 
to be arranged in tiers, the amount of steam piping is very large and con- 
densation is very great. I consider, speaking generally, that the boiler 
power provided is by no means ample. With regard to the £12,000 which 
has been put down for feed-water, water, blow-off aud exhaust pipes and 
valves, without going into detail I feel confident that the company will 
not be able to carry out this work for £12,000, and with regard to the 
sum of £10,000 for accumulators, maius and switching gear, exclusive of 
cost of changing mains, this is, I consider, a moderate sum, and has been, 
under similar circumstances, exceeded. The other items in the table I 
bave examined and consider fair and reasonable and in accordance with my 
experience. l 
(Before croes-examining Mr. Hammond, Mr. Moulton read the judgment 
of the House of Lords in the action between the parties.*) 


* See The Electrician for March 14, 1902, p. 851. 
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Crosg-examined by Mr. MOULTON: With regard to the Willans- 
Siemens sets and the price of £5,141 for each of these, this, I underatand, is 
simply an estimate ? — No, what I say is, compared with what I am giving 
and being quoted by Willana under proper tpecifications, that figure is a 
reasonable one, 

I understand you to say that erecting a station for 4,000kw. on a piece 
of land of the area proposed is a difficult problem ’—Yes. 

Speaking generally, the use of larger units economises space — Ves, 
always subject, however, to the limitations that you have plenty of room to 
fit your engines. The larger the units the wider must be your engine room. 

And of course larger units are cheaper to work — Mes, speaking generally, 
that ia so. 

Speaking generally, if the arrangement of the machinery and apparatus 
can be made in the manner shown in the drawings put in on behalf of the 
Council, many of the items of cost would be materially reduced, would they 
not ?—Yes, but I think the arrangements are much too small. 

Now, as to the accumulators, For what purpose are these to be used 
Largely for keeping the supply absolutely steady—for keeping up the 
voltage. Another function of the accumulators is that if anything sud- 
denly occurs with the running machinery then your batteries become of 
immense service, and enable you to automatically carry on the supply. 

So that the real function of the accumulators is that of a stand-by ?— 
This is their greatest function. 

Then, with regard to contingencies, I put it to you that the time given 
is ample for the work to be done ?—] regret to say it is not. At Hackney 
with the eame eminent architect to prepare the plans, and other favouring 
conditions, we took 24 years to do half the amount of work. Unfortu- 
nately, in the electrical industry we cannot yet obtain our machinery 
requirements from manufacturers’ stock, as the Standardisation Committee 
of the In:titution has not yet finished its labours, and at the present time 
every one ordersa different-sized machine, and thia inevitably causes delay. 

Then, in addition to these allowances for contingencies, you have the 
salaries of resident engineer and the clerk of the works, also charges for 
inspecting and testing !—Yes, the salaries of clerks of works are always 
added to engineering charges, and testing and inspecting involves an 
immense amount of travelling and other expense. The inspection charges 
include inspection during progress at the makers’ works, I do not consider 
the sum put down for this by any means excessive. 

Re-examined by Mr. MOON : With regard to the boilers. The proposi- 
tion of the County Council is to provide, not for 200,0001lb. of water 
evaporated, but for 160, 000lb. In your judgment is that enough! —No, 
because two of the boilers must in the ordinary course be out of use from 
time to time for cleaning or for repair. If you regard this merely asa 
proposal to provide for a supply of 4,000kw. of electrical energy for a 
few weeks, ard then for the supply to drop off, the County Council's sug- 
gestion would suffice. But this is to be à working station to provide a 
constant output of not lees than 4,000k w. 

Then, with regard to the engines. It was put to you that if you used a 
triple-expansion instead of a compound engine, that would result in 
economy — With the use of triple-expansion engines you decrease your 
steam consumption, but there are certain increases, 

Can you work triple-expansion engines economically except by con- 
densing '—Ye». Condensing leads to greater economy in working, but 
you have to pay more for your engines, and you must have bigger boiler 
pressure to work economically, and pay more for boilers in consequence. 
It is not absolutely necessary to have condensing plant ia working triple 
expausiop. Although I have never worked without it, I can imagine it 
being worked non-condensing, 

With regard to accumulators, do you consider they are generally desir- 
able for the purpose of maintaining constancy and regularity in supply! 
Certainly. The day when one of these plants gives way will be the day 
when they will find accumulators most useful, even if the load has to be 
taken up for only half an hour. 

There are occasione, are there not, when sudden demand is made upon the 
station which can be satisfied by the accumulators before you get your plaat 
into full work! Mes, and in the case of a foggy day they are most necessary. 


In a modern station would you say that accumulators should be intro- 
duced Absolutely. 


Sir WiLLIAM H. Preece (examined by Mr. Cripps): In addition to 
being a member of the firm of Preece and Cardew, you are, Sir William, 
consulting engineer to the General Post Office, the Admiralty, tlhe Crown 
Agents for the Colonies, the Agents-General of the various colonies, and to 
numerous corporations and companies, you have carried out works at Hamp- 
stead, Bristol, Worcester, Sydney and a great many other places, and your 
firm are consulting engineers to the claimants in this arbitration ?—Yes. 

You are aleo chairman of the electrical section of the Eugineering 
Standardisation Committee !—Yes, but we have not yet arrived at any 
definite conclusion, nor have we made any report to the main committee 
on the question of the standardisation of electrical machinery. We have 
had before us the question of the rating of dynamos and motora 

Mr. MOULTON : Is this quite relevant ? 

WITNESS: I think the matter is of material consequence in this case, 
as we have to determine the particular temperature of the dynamos that 
shall decide the rating of, say, a 500kw. dynamo. It has been raid over 
and over again that a dynamo should be constructed so that in emergency 
it shall be able to take an overload of 25 per cent., and this important point 
has not yet been determined. 

Examination continued : Were you jointly responsible fur the prepara- 
tion of the table (see p. 90), of the plant which we consider necessary for 
this new station, and for the cost of that plant ? —Yes, after consultation 
with Mr. Todd, whose absence from these proceedings is a great misfortune. 

The cost, per kilowatt works out at £37. 188. 5d. Do you consider that 
a moderaté figure for an up-to-date plant ? Les, having regard to the 
conditions in this case. 
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Having regard to these conditions, do you think the correct unit is the 
500kw. unit '—Yes. My original idea was to have 1,000k w., but after full 
discussion. with Mr. Todd and the otlieera of the company I agreed that 
500kw. units would be beat. 

Tne price per complete unit erected is given as £5,141. Have you seen 
the quotation from Messrs, Willans and Robinson ?—Not until yesterday. 
Quite independent of that quotation, and judging solely from my experi- 
ence, I consider this a very fair sum. 

As to marine dry-back boilers. You think this a proper class of boiler 
to use under the special conditions of this case ?—Yes, it is a question of 
space. 

Now, each of these 20 boilers is to evaporate 10,0001b. of water per hour, 
or a total of 2C0,000ib. It has been suggested that 160,000lb. would be 
sufficient ^!— That is assuming that the water is evaporated under the best 
conditions, but with some of the boilers out of use, is must be the case, 
and with a fair allowance for waste, we allow 152,000lb. of water for the 
4,000kw. plant, and 1 think that is sutticient--that ia, without super- 
heating. 

Then the £12,000 allocated for steam, water, feed-water, blow-off and 
exhaust piping aud valves: is that reasonable In oflice estimating for any 
central station anywhere for this piping we always take £2 per horse-power 
as the cost, including all the items enumerated in the table, and as about 
6,0C0 n. H. p. in steam has to be developed to provide 4,000kw. of electrical 
energy, this brings the figure to £12,000. 

Then as to accumulators, It bas been asked whether there is any neces- 
sity for these /—I do not think any sane engineer would design a central 
station without batteries. 

As to contingencies, What do you tay as to the two items of 10 per 
cent. - As regards the first, it is ordinary and regular to allow 10 per cent. 
for contingencies, As to the second, it isa matter affecting the executive, 
and I agree with the reasons given by Mr. Conacher for this further 10 per 
cent. and with Mr. Hammond that the amount is rather under-estimated. 
Having to get the machinery into place at different times tends to increase 
the expenres of erection, but it is excessively difficult to estimate these 
items. 

Cross-examined by Mr. MOULTON : Now, as to the accumulators. How 
many of these (lo you provide ? —Four sets of 124 cells to give a maximum 
diacharge of 500 amperes for two hours, which means that they would 
provide 440kw. for two hours. 

That means practically that the accumulators would take the place of a 
500kw, set. ! — Oh no, they are intended to take up the load when accidents 
or changes take place. 

Then as to the period required for working and equipping this station. 
Do you regard this period of two years as a very limited one i—Yes, under 
the peculiar circumstances, But supposing the ground were cleared, the 
access free, that there was no trouble in obtaining plant and apparatus 
and no waiting for material, it could undoubtedly be done within the 
period, working night and day, but the electrical industry in this country 
is in a flourishing condition, and there is difficulty in obtaining plant and 
apparatus, 

Sir William Preece was briefly re-examined by Mr. Cripps. 


(To be continued.) 


Hughes v. Leeds Corporation. 

This case came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Stirling and Mathew) on Saturday, on defendants’ applica- 
tion for judgment or new trial. 'The action, which was tried before 
Mr. Justice Grantham and a special jury at Leeds Assizes, was reported in 
our issue of Aug. 9, and resulted in a verdict for plaintiff for £250 damages. 

Mr. MONTAGUE LUSH, K. C., for appellante, said the grounds of the 
appeal were misdirection by the learned judge, and that the verdict was 
against the weight of evidence. "The original action was for damages for 
personal injuries sustained by reason of the alleged negligence in their 
capacity as owners of the electric tramways at Leeds. Plaintiff fell off 
from the top of a tramcar and was seriously hurt. The question was whether 
there was any negligence on the part of the servants of the Corporation, 
and, secondly, whether plaintiff was guilty of contributory negligence. His 
submission was that had thelearned judge at the trial put the facts properly 
before the jury and directed them as to the law, the verdict must have been 
for the defendlants. On the evening of the accident (it was a wet evening) 
there was plenty of room inside the car on which plaintiff was travelling, 
but he preferred to ride outside. Instead of sitting down on a vacant seat, 
he stood up without holding on. Evidence tendered by defendants showed 
that plaintiff, just before the accident, was sitting down on a side rail which 
ran along the edge of the car, and wnich was so low that he could not lean 
against it. He fell, owing, as he contended, to an excessive jerk when the 
car moved on after having made a stop. The Corporation, on the other 
hand, contended that the jerk had nothing to do with the fall. 

The MASTER OF THE ROLLS: Was plaintiff sitting on the rail when 
re fell? 

Mr. LUSH: That is one of the disputed points. 

Mr. TINDAL ATKINSON, for respondent: The evidence of plaintiff 
was that he was not. 

Mr. LUSH contended that defendants could not be held responsible for 
the jerk if plaintiff, instead of sitting on one of the seats, was standing. 

The MASTER OF THE ROLLS asked if it was the jerk immediately 
following the boarding of the plaintiff on the car which caused the accident. 

Mr. LUSH: The accident happened about 14 miles from the place where 
plaintiff got on the car. There was a question raised in the case as to 
whether the bye-laws which were in force when the company which formerly 
owned the tramway undertaking remained in operation atter the Corpora- 
tion acquired it, they themselves not having passed any bye-laws. One of 
these bye-laws prohibited passengers standing on the platform, steps, or 
roof of the cars, or from sitting on the outside rail. 


That, with other bye- J 


laws, was posted up inside all the cars. He submitted that the bye-laws 
were still in force. The contention of the other side was that, as the 
defendants had not passed the bye-laws, they were inoperative. He argued 
that there was no necessity for defendants to frame and issue new bve-laws. 
At the original hearing the learned judge said he himself saw several pas- 
sengera sitting on the backs of the seats or on the rail of the cars. No 
objection was taken by conductors to this practice, and the bye-law seemed 
to be systematically ignored. He then directed the jury to say there was 
no contributory negligence. He (counsel) submitted that that ruling 
missed the whole point, the question of contributory negligence being quite 
independent of bye-lawa, and asked for a reversal of the previous judgment. 

The MASTER OF THE ROLLS said he thought there was some 
evidence of negligence to go to the jury, and the only question the Court 
desired to hear Mr. Atkinson upon was that of the alleged contributory 
negligence by plaintiff which would disentitle plaintiff to recover. 

Mr. ATKINSON submitted that the learned julge had left the proper 
questions to the jury. Had plaintiff acted reasonably in going on to the 
top of the car and standing there when he found that the seats were sodden 
with rain?! The Corporation made no provision for keeping the seats dry 
in wet weather. He submitted that the bye-laws relied on by defendants 
were inoperative. because they were bye-lawa which they themselves had 
not made, and, further, that they were not brought to the notice of the 
plaintiff, not being placed in a conspicuous place. 

At the conclusion of the arguments the MASTER OF THE ROLLS, in 
giving judginent, said he was of opinion that there was sufficient evidence 
to justify the jury in finding that defendants’ servants were guilty of negli- 
gence, and that plaintiff was not guilty of contributory negligence. As to 
the question of the bye-law, it seemed to him that that did not affect. the 
present case, as the bye-law was not posted in a conspicuous place, as the 
provisions under which it was made required it should be. The appeal 
failed on all grounds, and must be dismissed, with costa. 

The Lords Justices concurred. 


SYSTEMS OF FREE WIRING. 


On Wednesday evening a conference took place, at the instigation of the 
London Electrical Contractors’ Association, between a number of electrical 
contractora, supply companies and local authorities with a view to evolving 
some system of free wiriug in connection with electric supply. Among 
the electrical undertakings reprexeuted were the Metropolitan Electric 
Supply Co., Westminster Electric Supply Corporation, Charing Cross and 
Strand Electricity Supply Corporation, Harrow Electric Supply Co., 
Crystal Palace District Electric Supply Co., Wycombe Electric Light and 
Power Co, Woking Electric Supply Co., Southwark Borough Council, 
Hampstead Borough Council, Willesden Urban District Council, Stepney 
Borough Council, Hammersmith Borough Council, Woolwich Borough 
Council, Hackney Borough Council, St. Pancras Borough Coanal, Edmund- 
sons Electricity Corporation and othera. 

Mr. W. R. RAWLINGS, who opened the discussion, said that at present 
in London 11 electric supply works employed a system of free wiring, three 
had had such a system but had abandoned it, and 14 othera had never 
entertained the principle. He summed up the methods of free wiring 
available as follows: — (1) By loan to consumer, repayable by instalments, 
contractors carrying out the work ; (2) extra price per unit, contractors 
carrying out work ; (3; company carrying out work either by themselves or 
with contractors, repayable by arrangement with consumer ; (4) absolutely 
free installation of a small number of lights, carried out by the contractor. 
Heregarded the latter as the most suitable system. Hehadknownaninstance 
in which the first six lights wired free had been increased to 100 within 
12 months, the remainder, of course, being paid for by the consumer, This 
system was started many yeara ago by Mr. Dowden, of the Brompton aud 
Kensington Company (then the Hoase-to- House Company), and it had not 
yet proved a failure. It was a system which would bring to the contractor 
the wiring of small houses and workmen's dwellings, and woull be of 
great advantage to the industry generally. He maintained that more 
co-operation between contractore, supply companies and municipalities than 
had hitherto existed was absolutely necessary, and instanced the recent 
friction between the Association and the London borough councile asa 
state of things which ought not to have existed. Thechief thing necessary 
was to doaway with “ jerry" wiringand to standardise the price paid under 
any systems of free wiring. At present prices as low as from 68. to 
158. per point were paid. 

Mr. LEONARD TATE gave some figures concerning a contract which 
he carried out in connection with the free wiring scheme of the Harrow 
Electric Light Co. at 253. per point. The whole contract, he said, 
amounted to £8,855, but at the comparatively high price per light men- 
tioned it only left him something under 7 per cent. profit. How, under 
these circumstances, was good work to be expected at 153. or 168. per light ? 

Mr. E. L. BERRY described the various systems of charging now in use, 
and complained that the “ Wright” system, by reason of its complexity, at 
any rate to the consumers, had been responsible for retarding the introduc- 
tion of the electric light into small houses, Other systems in use were the 
flat rate system, the rebate system, Hopkinson's system, and Kapp's two- 
rate system. The latter he considered the most suitable of all. He read 
extracts from letters which he had received from a number of supply 
stations engineers deprecating the use of the maximum demand system, 
and also read from the pamphlet recently issued by the Willesden Urban 
District Council (which he said offered no tlat rate) as showing the difficulty 
there was in giving a clear explanation of the system. He said that at 
Willesden only 97 applications from consumers had been received, and that 
this number included the publie offices. . 

Mr. E. T. RUTHVEN MURRAY (Willesden) interrupted that this last 
statement was not accurate. 


Mr. BERRY said that he had friends living in Willesden who had been 
deterred from making application 'for power owing to the pamphlet in 
question. 

Mr. MURRAY, who then opened the discussion on behalf of the sup- 
pliers, first of all pointed out that, inasmuch as municipalities were at 
present debarred from spending money upon free wiring schemes, the “ six 
lamps free systems proposed by Mr. Rawlings could not be adopted. He 
was of the opinion that the members of the London Electric Contractors 
Association had quite misunderstood the views of those who had promoted 
the bills empowering municipalities to undertake free wiring. It was never 
sugzested that the work of wiring should be actually carried out by the local 
authority, and this being so, a large amount of work would be placed 
in the hands of the contractors which at present did not come their way. 
At present his personal experience was that no really good firm of 
contractors could be induced to do this class of work. There were 
the higher-class firma who considered the work too cheap for them, 
and the jerry wiring contractor who wanted spot cash, so that there 
was no means of getting things put right if anything went wrong once 
the installation was paid for. If he thought he could get a good 
frm to do the work he would advertise in next week's electrical press 
for tenders for euch works iu Willesden. Iu his opinion Mr. Rawlings had 
not sutticiently considered the matter. When he was engineer at Worcester, 
an agreement was entered into with the National Electric Wiring Co. by 
which an increase on the charge for the current was made —viz., 6d.i!) 24d. 
without free wiring and '/1.() 3d. with free wiring, but it did not meet 
with any success, and had to be abolished. He failed also to see why the 
Association eliould make such great opposition to the municipalities in 
this matter and leave the supply companies alone. ‘These latter could 
apend money on such systems, and he even knew of an instance in 
which the supply company did all the work in its di-trict, and 
that no contractor was able to get a living there. Dealing with 
Mr. Berry s criticism, he said that it was evident that the contractors did 
not understand the Wright system. The pamphlet of the Willesden Urban 
District Council was compiled by himself in order to give an intelligible 
explanation of the system, and all the consumer had to do was to read off 
on two scales the money which was owing from him. As to there being 
no flat system, if Mr. Berry would read a little more of the pamphlet he 
would find that a flat rate of 4d. per unit was offered with prepayment 
meters. Then, with regard to the last statement of Mr. Berry concerning 
the number of consumers at Willesden, he said there were actually 150 
connections and 250 houses were wired. In fact, practically all the new 
houses in Willesden were being wired by the landlords. 

Mr. F. E. GRIPPER (Edmundson's Electricity Corporation) agreed with 
all that Mr. Murray had said. "The difficulties surrounding the maximum 
demand system had been greatly exaggerated. It was the practice with 
his companies to show the consumer exactly the price per unit he would 
have paid on a flat rate side by side with the demand system when render- 
ing accounta. He was entirely opposed to municipalities actually carrying out 
wiring work, but if they were given power to speud money upon free 
wiriog schemes, the electrical contractor would benefit greatly. 

Mr. FRIEND, chairman of the Electric Lighting committee of the 
Walthamstow Urban District Council, said that bis local authority 
obtained sanction to spend £5,000 in free wiring, and, in his opinion, this 
had laid the foundation of their success at Walthamstow, The undertaking 

hai only been in operation for 18 months, and during the first half-year 

£200 profit had been made, and during the next year the profit was 42,000. 

There were between 600 and 700 consumers. He hoped nothing would be 

done to prevent Parliamentary sanction being obtained to municipalities 

spending money on these schemes. At Walthamstow they charged Jd. per 

unit extra to consumers wired free, £4,000 of the original loan had now 
be en spent, and the Local Government Board had refused eanction to any 
further expen-liture in this direction without the consent of the House of 
Commons. The Walthamstow Council did not, of course, carry out the 
work itself, and he did not think that this had ever been the intention on 
the part of municipalities. 

Mr. DREW, of the Metropolitan Electric Supply Co., said that the ques- 
tion of free wiring had not yet become a serious one with his company, 
although he did not doubt that the time would come when it would be 
seri;us. But at present they had a sufficient number of applications with- 
out resorting to any such system. lle did not agree that free wiring 
by municipalities and supply companies could be, in any way, detrimental 
to the contractor, ratber the reverse. 

On behalf of the Woking Elrctrie Supply Co, it was stated that an 
asaistel wiring system had been an undoubted succe:s at Woking, the 
company charging 2». per point installed. 

On bebalf of the Westminster Fiectric Supply Corporation, it was said 
that the system adopted by that company was that the consumers made 
their own 'arrangements with the wiriug contractor, the supply company 
paid the bill, and was repaid by instalments quarterly, or charged 1d. per 
unit extra. But there had been no demand for the system, as in five years 
only 24 con:umers had availed themselves of it, and during this time 2,751 
consumers had been connected up. 

Mr. J. B. MITCHELL (Woolwich Borough Council) eaid that a great 
complaint was generally made against a definite increase in the price of 
the current, in consideraticn of free wiring. Au alternative offer at Wool. 
wich bad been to charge 15s. per point, the total cost to be repaid in five 
years, but not one single customer had taken it up. With regard to local 
authorities doing the actual wiring themselves, he said he knew of instances 
in which the municipality had no option but to do this, inasmuch as a 
consumer would very often refuse to allow a private contractor to do the 
work. He advocated the maximum demand system, and said the average 
price ia Woolwich on this system worked out at 41d. per unit. 

Mr. R. W. HUGHMAN also agreed that it would be greatly to the 
advantage of the contractor not to oppose municipalities spending money 
on free wiring schemes, and that the municipalities had never intended 
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to do the wiring themselves, A little more friendly co-operation should be 
indulged in. l 

Mr. R W. RAWLINGS in reply to the criticisms upon his remarks, said 
that had the municipalities included clauses in their billa, which the 
Associations had opposed, stipulating that the work would not he carried 
out by themselves the attitude of the Association would have been a very 
different one indeed. But even Mr. Murray had not suggested that this 
should be done. They did not oppose any scheme of free wiring, and if 
possible every effort should be made to induce landlords to wire new houses 
for the electric light. He said he would pledge the Association to this 
extent—viz., that if any bill was promoted seeking borrowing powera 
for free wiring and it was expressly stated that the werk 
would not be carried out by themselves, tho Association would 
assist and not oppcse the promotion of that bill. Further, an undertaking 
should be given not to give the work out to the “jerry ” builder, and in 
this connection he said that if any such work was given to a member of 
the Association, the A:sociation would guarantee it. 

Mr. TATE and Mr. BERRY both shortly replied, 

On the suggestion of the president of the London Electrical Contractors’ 
Association (Mr. Rashleizh Phipps), a committee of supply station 
engineera to confer. with the Association upon thia matter was formed, 
and the following gentlemen expressed their willingness to serve: Mr. E. P. 
Ruthven Murray (Willesden), Mr. J. B. Mitchell (Woolwich). Mr. L. L. 
Robinson (Hackney), Mr. S. W. Bay nes (St. Pancras), Mr. W. €. P. Taper 
(Stepney), Mr. W. Cooper, and Mr. Friend (chairman Walthamstow 
Electrie Lighting Committee). 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Willesden District Council require a senior charge engineer (salary 
£130 per annum), and a charge engineer (salary £102) for their elec- 
tricity worke, and a charge engineer at the eub-station (salary £102). 
Applications, on special forms, obtainable of the chief engineer and 
manager (Mr. E. T. Ruthven-Murray), publie oflices, Dyne-road, 
Kilburn, London, N.W., by May 13. See advertisement. 

Hornsey District Council require a junior electrician in charge, 
with experience in low-tension three-wire station. Applications by 
May 11 to resident engineer (Mr. Norman Staniland), electricity 
works, Tottenham-lane, Hornsey, N. See advertisement. 

Motherwell Corporation require a switchboard attendant for their 
electricity department. Applicatiors to the chief electrical engineer 
(Mr. S. E. Britton), electricity works, Motherwell, N. B., by May 5. 
52e advertisement. 

An assistant mains superintendent i3 required for the Suaderland 
Corporation electricity department. Applications to borough elec- 
trical and tramwaysengineer( Mr. John F. C. Snell). See advertisement. 


Mr. Gibbs, an American electrical engineer, has been appointed by 
the Government of Mysore electrical engineer in connection with 
the electric power undertaking at Cauvery Falls at a salary of 
1,500 rupees per month. 

Mr. Thomas Coates has been appointed traffic superintendent o 
the Oldham Corporation tramways. Mr. Coates was previously chief 
inspector. 

Mansfield District Council have appointed Mr. Bernard Sankey 
(Walthamstow) chief assistant engineer at the electricity works at 
£140 per annum, and Mr. J. A. Sykes (Rhyl) as shift engineer at £85. 


Accrington —The accounts of the electricity department for the 
year ended March 31 (second year's working) show the capital 
expenditure to date to be £12,516, an increase of £5,943 on the year. 
The gross profit is £1,327, but, after allowing £2,650 for interest and 
sinking fund instalment, the deficiency for the year was £1,323. The 
gross profit for the year was equal to 3°6 per cent. on the capital 
employed, against 1772 per cent. in the previous year. The total 
income was £2,878 and working expenses £1,551. 235,642 units 
were ‘generated, compared with 136,225 in 1901-2, an increase of 
73 per cent. 175,884 units were sold (public lamps 9,988, private 
consumers 146,816, by contract 19,080) at an average price of 3:581, 
compared with 97,869 at 388d. in the previous year, and 45,541 units 
were used on the works. The total number of consumers 13 162, au 
increase of 50. There are 40 public lamps, and the total maximum 
supply demanded was 194kw. 

Alleged Frauds.—At Leeds Police Court on Wednesday, Herbert 
Warrender was charged before Mr. C. M. Atkinson with having 
obtained money (stated at about £3,000) by false pretences and by 
forgery. Mr. Átter, who prosecuted, explained the method of check- 
ing the accounts and the manner in which the alleged frauds were 
worked, which were of a particularly ingenious character. After 
hearing the evidence of the chief electrical engineer (Mr. John Bur- 
bridge) and his assistant (Mr. H, G. Jeakin) and others, accused was 
remanded. 


— M ——— À— À—— — — 


Arbroath.—A Council deputation, accompanied by the consulting 
engineer (Mr. Hogarth), recently visited Broughty Ferry electricity 
works, to obtain information on electric lighting. Mr. Hogarth is 
preparing a full report. 

Argentina.— According to the Heview of the River Plate, Cha^a- 
buco Municipality have accepted the proposals of F. Allia & Co. for 
the erection of electricity 2 

Buenos Ayres Municipality have imposed a fifth fine of $1,000 on 
the Metropolitan Tramways Co. for not carrying out its concession 
to convert its lines to electric traction. 3 

The River Plate Electricity Co. have acquired the Salta and San- 
tiago del Estero stazions of Bright's Light and Power Co. 

The Hiver Plate Electricity Co. have entered into an agreement 
with the La Plata Government to acquire all the rights of the 
Government in the electricity works and to expend about £50,000 in 
putting down new plant. 


Attempted Murder.—A determined attempt on the life of Mr. T. 
Caparn, senior clerk to the National Telephone Co., took place at the 
head offices of the company, Telephone House, Thames Embankment, 
London, on Tuesday, when a clerk named Evans, who had been dis- 
charged from the company’s tervice about 18 months ago, shot and 
seriously wounded Mr. Caparn, subsequently turning the revolver 
upon himself with fatal results. Mr. Caparn was taken to St. Bar- 
tholomew’s Hospital, where he was detained. We understand that, 
although the bullet has not yet been extracted, hopes are entertained 
that Mr. Caparn will speedily recover. 

Aylesbury.—The (Council received four offers for lease of their 
5 electric lighting order. Those from the Empire Electric 

ight and Power Co. and Mr. F. Copley are under consideration. 


Basingstoke.—As the result of a three hours’ discussion on electric 
lighting at the meeting of the Council last week, it was decided to 
obtain estimatea from companies for leasing the Basingstoke electric 
lighting order, 1900. 

Barnstaple.— The Corporation are considering the question of 
extending the electric lighting mains beyond the compulsory area. 


Battersea (London).— At Wednesday meeting the Council 
retolved to light the roads on the Latchmere Estate by arc lamps. 
An offer from Messrs, Belliss and Morcom to purchase one of the 
generating sets removed from the Town Hall electric lighting station 
for £220. 10a. was accepted, as was Mr. T. Laurence’s offer to remove 
the ash and clinker at the generating stition and to pay for same 
6d. per cart load and 1a. per van load. 


Bedwellty.—The Board of Trade have refused the Council's appli- 
cation for a provisional electric lighting order. 


Belfast —The accounts of the electricity department for the year 
ended March 31 show a gross profit of £13,349, after charging 
interest and redemption (£2,254). 

The Electricity committee proposes that the rates for supply of 
electric current be fixed as follows: For domestic lighting, a flat rate 
of 4d. per unit; for lighting, to other consumers, 6d. per initial hour 
demand, and 1jd. for subsequent hours; for other purposes than 
lighting, 24d. for initial hour demand, and 1d. for subsequent hours. 

Aninquiry will be held to-day into the application of the Corpo- 
ration to borrow £10,000 for electric lighting extensions. 


Birmingham.—The Tramway committee, on Tueslav, agreed 
upon the form of their report on the electric tramway «question. 
This will be presented to the Council on May 12. 

The report states that the offer of Messra. Batten, Proffit and Scott 
was declined because the present, lessees would not agree to transfer to 
them the unexpired ter.us of the current leases, and as nearly the whole 
of the horae and steam tramways in the city will come into the handa of 
the Corporation in a little more than three years, the committes do not 
consider it advisable to accept cither of the offers submitted by Mr. Garcke 
ou behalf of the City of Birmingham Tramways Co., the only advantage 
of such offers being that they would get the conversion to electric traction 
carried out slightly earlier. This would not justify their handing over 
the working of the lines to a company for 24 years further. The Corpora- 
tion are recommended to work the tramways on the expiration of the 
present leases, and, at the proper time, to exercise their powers under the 
Tramways Act, 1870, with regard to the City of Birmingham Tramways Co.’s 
lines at Balsall Heath ; also that the committee be authorised to confer 
with neighbouring local authorities and ascertain their views as to the 
future working of the tramways in the district, to make proposals as to 
rearrangements or extensions of the lines, to ascertain what further Par- 
liamentary powers are necessary, and to engage such expert assistance as 
they may consider necessary. 


Blackburn.— During the past year the municipal tramways 
department carried 7,231,106 passengers. The receipta were £40,963, 
an increase of £5,000 over 1901. The loss is £4,074, against £6,691 
in 1901. The deficiency on the electricity undertaking was 4657. 


Blairgowrie.— The scheme for the electric lighting of Blairgowrie 
and Rattray has been revived, and Rattray Council have asked 
Blairgowrie to appoint a committee, 


Blackpool.— For the year ended March 31, the gross profit on the 
tramwavs department was £15,994; £2,249 is to be allocated to 


relief of rates, compared with £3,479 last year. The total reccipts 
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were £42,579, expenditure £26,585. This year £5,006 more has 
been paid in interest and sinking fund than las- Working expenses 
have been reduced by £2,900. 

The total receipts of the electricity department were £29,160, 
expenditure £16,561, leaving a gross profit of £12,599, and, after all 
expenses have been met, there is a balance of £2,109, against £57 
last year. 

Bradford.—Sir F. Bramwell bas been appointed arbitrator to 
ascertain the price to ba paid by Bradford Corporation for the 
undertaking of the Shelf Tramway Co. 


Bristol.— At their last meeting the Electricity committee sanc- 
tioned various extensions of the mains. 


Burnley.— The gross piofit on the first year’s working of the 
municipal tramways was £11,000, and, after allowing for interest, 
sinking fund and rent to outside authorities, £2,500 is left for 
depreciation. 

Bury St Edmunds.—During the year ended March 31 the 
receipts of the electricity department were over £2,000. The 
number of consumers increased from 94 to 141; the equivalent 
number of 8 c.p. lamp; from 4,386 to 5, 261; motors from 43 H.P. to 
81 n.r. ; units sold from 39,935 to 67,746 (excluding public lamps); 
public lamps from 8 arcs and 119 of 16 c. p. to 14 arcs and 400 of 
16 c.p. 

Cardiff —The Electric Lighting committee have decided to lay a 
new feeder from the Roath power station to the Hayes at a cost of 
about £5,000. The town clerk's report on the proposal to form a 
reserve fund in connection with the electricity department has been 
submitted to the committee. 


Cathcart District Railway Co.— At the meeting on Mondav the 
chairman (Mr. G. Browne) said the decrease in the company's revenue 
was caused by the competition of the municipal electric tramcar ser- 
vice. A shareholder advocated a uniform fare for short or long 
distances and one good class of carriage. 


Chesterfield.—On the first year's working of the electricity 
department there was a gross profit of £2,501. 124, the total revenue 
being £3,696. 28. 1d. and the expenditure £1,194. 10. 4d. After pay- 
ing interest and sinking fund instalment, the balance was £851. 88. 1d. 

A town’s meeting was held on Tuesday to consider the scheme of 
the borough electrical engineer (Mr. R. L. Acland) for the conversion 
of the horse tramways to electric traction. This is estimated to cost 
£23,100, or, with extensions, £29,850, The scheme was approved. 


Dover.—The poll on the proposal to purchase the undertaking of 
the Dover Electricity Supply Co. has resulted in a majority of 772 
in favour of the purchase. 


Dundee.—We regret to record the death of Sir Thomas Taorr- 
ton, LL D., town clerk of Dundee, who last week was suddenly 
seized with illness, and, losing consciousness, never recovered. Sit 
Thomas had been closely identified with the municipal affairs of 
Dundee for the past 40 vears. He was in his 74th year. 

A report was prepared by the city electrical engineer (Mr. 
H. Richardeon) for the Tramways committee on the efliciency of the 
electricity supply in the central parts of the city. 

The report states that much dissatisfaction exists among consumers a3 t) 
the quality of light supplied. The insulation is so weak in places that 
it is only a question of a few months bəfore a succession of severe 
breakdowns will take place. If the Council is not in a position to prevent 
these breakdowns they will probably be of such a nature as to stop the 
distribution of energy over the central part of the city for some days. 
Mr, Richardson endorses the report of his predecessor that the rubber 
insulation, although good at the time it was put in with the then short 
experience available, was now out of date. He is not able to agree, how- 
ever, that the way to get over the difliculty is to draw the existing rubber 
cables out of the pipes in which they are laid and to draw the new cables 
into the same pipes. He considers that this is taking a great risk, 
and would not secure absolute safety from breakdowns and provision 
for adequate and simple connections to consumera' premises, He also 
considers that the estimate as to the work necessary to be done to make 
everything shipshape does not include everything that would be found 
necessary. Ile suggests that in the streets in the central area the whole of the 
distributora be drawn out of the iron pipes in which they are laid, but this 
does not necessarily imply that the iron pipes themselves are to be taken 
out. He further recommends that there should be laid down entirely new 
three-way distributor ducts to receive new cables, and that propera 
designed distributor connection boxes be substituted for those in use. 
He estimates that these alterations and improvements will involve relaying 
8,500 yds. of three-way ducts and distributors complete with connection 
boxes, &c., and estimates the cost at £9,843. 12s. The probability of 
being able to effect the change over without interruption to supply will 
depend mainly upon whether the Council decide to pay the cost of a 
changing over the remainder of consumers who are still on the old 100- 
volt system. 

Dungannon.—Owing to the refusal of the Local Government 
Board to grant a loan for electricity works, the Council have entered 
into negotiations with the National Electric Wiring Co., who have 
been asked to submit particulars of an electic lighting scheme. 


Edinburgh.— The provisional estimates of the electricity depart- 
ment were before the Electric Lighting committee last week. The 
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estimated expenditure for next year is £16,116, against £44,455 for 
the current year and an actual expenditure for last year of 
£39,156. 13s. 5d. The estimated revenue is £111,460, compared 
with £100,795 eatimated and £90,960. 93. 5d. actual last year. The 
capital expenditure is estimated at £52,820. 8 

At the meeting of the Corporation on Tuesday the convener of the 
Cleaning and Lighting committee (Mr. Menzies) submitted a scheme 
of improved lighting of certain streets, involving an expenditure of 
£2,880. 

Mr. MENZIES said soon they must have the whole city lighted by elec- 
tricity. At present they paid £13 per arc lamp. They were promised a 
reduction of 10s., aud they were spending the difference (amounting to 
about £450) in additional lamps. If the convener of the Electric Lighting 
committee (Mr. Mackenzie) could reduce the cost to £10 per lamp, then 
they might light the entire city electrically, The extra cost would be 
£8,000 to £10,000, but that would b3 under 1d. on the rates, and even if 
the cost were a little more they could get the thing done at most for 14d. 
He suggested the matter should be referred back to his committee that 
further information might be obtained. 

Several members advocated incandescent gas lighting, and Mr. MACKENZIE 
said he had no objection to gas lighting question being considered, but 
he urged that the recommendation as to electric lighting should be gone 
on with. If incandezcent gas was baing substituted in one or two places 
in England for electricity, the charge for electric lighting in those places 
wa3 nearly double that made for street illumination in Edinburgh. 

Ultimately the scheme was adopted. 


Blectrical Trades Union.—A set of propor working rules ” 
has been prepared by the Electrical Trades Union for the guidance 
of wiremen and cable jointers in Manchester and district, and are 
being submitted to employers of this class of labour tor their 
approval. These rules are as under, the italics being our own :— 

1. 53 hours shall constitute a week's work. 

2. 9! hours shall constitute a day's work for five days in the week, and 
54 hours on Saturday. Overtime to be pa'd as follows: First two hours 
tine and a quarter, second two hours time and a half, double time after, 
till starting time next day. Each day to stand by itself, No member to 
work overtime unless absolutely necessary, while members in the district are 
unz mploysd. 

3. Christmas Day, Good Friday and Sundays to b» paid for at double 
time. 

4. Night shifts to be paid for at not lesa than tim? and a quarter 
between the hours of 6 p.m. and 6 a.m. 

5. The minimum rate of wages for wiremen and cable jointers to be not 
lesa than 84d. per hour. Chargemen 91d. per hour. 

6. When working above 1 mile from the shop, tram fare and travel- 
lng time to be allowed, and where it is necessary to lodge out that 28. per 
day be paid, includiog Sundays. Expenses home every two weeks to be 
allowed when workiog within 20 miles, over 20 and up to 50 every 
montb, over 50 miles every three months. 

7. Members working on boat repairs must be paid 6d. per day dirty 
money, and when working on oil vessels le. per day in addition to dirty 
money and out-door expenses, This is to apply to all waterside premises 
end decks, 

8. Any member workiog alone on a job to be allowed one apprentice ; 
any gang of men to be allowed one apprentice to every three men. 

9. One hour's notice to be given on each side, weekly servants one week. 


Electric Traction in North London.—lslington Borough 
Council have received a communication from the Highways com- 
mittee of the London County Council regarding the conversion of 
the tramways north of the Thames now leased to the North Metro- 
politan Tramways Co, to electric traction. The committee ask tlie 
Council to coneent to the use of the overhead system over such parts 
of the Council’s routes as are situated north of King’s Cross and the 
“ Angel,” exclusive of Pentonville-road. The letter has been 
remitted to the Works committee. The Council have, however, 
consented to a short length of line in the Archway-road being 

equipped on the overhead system. ! 


Electricity in Mining.—At the meeting of the Ivanhoe Gold 
Corporation on Monday, the chairman (Mr. F. A. Govett) announced 
that specifications were being pre for electric power plant, and 
tenders would shortly be invi The estimated cost is put at 
£9,000, and the directors anticipate saving this in increased economy 
of working within two years. 

The Mysore Government are making additions to the plant 
employed in the Cauvery Falls electric power works, so as to 
increase the power supplied to the Kolar Goldfields from 4,000 to 
6,000 H.P. 


Bxhibitions.— The names of those who will constitute the British 
Royal Commission at the forthcoming St. Louis Exhibition are as 
follows :— 

H. R. H. the Prince of Wales (president), Viscount Peel (chairman), Earl 
of Jersey, Earl Howe, Lords Castletown, Inverclyde, Alverstone aud Ave- 
bury, Mr. Horace C. Plunkett, the Hon. C. N. Lawrence, Sir Charles W. 
Fremantle, Sir G. Hayter Chubb, Sir E. J. Poynter, R.A., Sir C. Rivers 
Wilson, Sir E. Maunde Thompson, Sir W. H. Preece, Sir W. T. T. Dyer, 
Col. Sir H. Jekyll, Sir L. Alma-Tadema, R. A., Sir C. P. Clarke, Sr G. T. 
Livesey, Mr. H. H. S. Cunynghame, C. B., Mr. E. A. Abbey, R. A, Mr. C. V. 
Boys, Mr. T. Brock, R. A., Mr. G. Donaldson, Prof. C. Le Neve Foster, 
Mr. J. C. Hawkshaw, Mr. T. G. Jackson, R A., Mr. W. H. Maw, Mr. F. G. 
Ogilvie, Mr. W. Q. Orchardson, R. A., Mr. Boverton Redwood, Mr. A. G. 
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Salamon, Mr. J. W. Swan, Mr. J. J. H. Teall and Mr. F. W. Webb. 
Col. C. M. Watson, C. B., is secretary to the Commission. 

The first meeting of the Commission was held at Marlborough 
IIouse on Tuesday, when the Prince of Wales presided, said that 
Aotwithstanding the high American customs tariff, it should be 
remembered there was a considerable market for high-class goods in 
the United States, and the exhibition would afford an opportunity 
of showing British manufactures to customers of South America, 
Canada and other countries. He urged manufacturers, instead of 
exhibiting individually, to combine and produce the best possible 
effect and advantage, as the competition would not be between 
individual British manufacturers, but between them as a whole and 


foreign rivals, The Government would, he felt suse grant sufficient 
funds. 


The International Fire Exhibition at Earl’s Court, London, is to 
be opened by the Duke of Cambridge on May 6 at noon. In con- 
nection with this event, the British Fire Prevention Committee 
announce a series of conferences, &c. 


Felixstowe.—The promenade is to be illuminated by 36 arc lamps 
at an estimated cost of £1,500. The Council are advertising for the 
supply of lamps, &c. 


Formosa —The Governor-General has sanctioned the formation 
of the Taipeh Water Power Co, with a capital of 200,000 yen. 
Orders have been placed for machinery which is to be of suflicient 
capacity to supply electric current to 3,000 16 c.p. lamps. 


Faversham.—The Board of Trade have deferred the question of 
revoking the Council's provisional order for 12 months, 


Gravesend.—The Council are applying for a loan of £12,544 for 
electric lighting extensions. 

Glasgow.—The Electricity committee are at present considering 
a scheme for letting out motors on hire to consumers. 

Sir James D. Marwick, S.S.C, LL D, is about to retire after 30 
years’ service in the post of town clerk of Glasgow. Sit James is 
in his 77th year. 

Grimsby.—Application has been made to borrow £7,000 for 
electric lighting extensions. 


Ham London).—The consumers of electric current num- 
ber 3,084, and the lamps connected are equivalent to 179,818 8 c.p. 
Negotiations have taken place with the Prudential Assurance Co. for 
the alteration of the period for repayment of a loan of £24,400, 
borrowed for electricity supply, from 42 to 25 years, and the company 
offered to make the alteration if the Council agreed to pay 3} instead 
of 33 per cent. interest on outstanding balance. The Finance 
committee, however, recommended the formation of an additional 
sinking fund to enable them (with the permission of the London 
County Council) to pay off the balance at the end of 25 years, and 
this suggestion has been approved by the Council. 


Handsworth (Staffs ).—The chairman of the Council (Mr. A. 
Price) announced last week that electric lighting will not be long 
delayed, and he hoped Birmingham City Council would soon invite a 
conference of local authorities to arrive at a satisfactory electric 
tramway scheme for the district. : 


Hanley.—A sub-committee has been appointed to report upon and 
experiment with the use of prepayment electricity meters. A sub- 
committee has also been appointed to confer with the borough and 
electrical engineers a3 to the substitution of steam turbines at the 
electricity works for two of the present engines. Application has 
Sen made for sanction to borrow £5,000 for additional generating 
plant. 


Hornsey.— The Council have instructed the engineer and surveyor 
(Mr. E. J. Lovegrove) to prepare, in conjunction with the resident 
electrical engineer (Mr. Norman Staniland) and the consulting 
engineer (Mr. Itobert Hammond), plans and specifications for electric 
lighting extensions. 


Horsforth.— The application of the Council for a provisional order 
to construct electric tramways has been granted. "The order will 
probably be transferred to Leeds Corporation. ; 


Hull.— Ihe Electric Lighting committee have requested the city 
engineer, in conjunction with the city electrical engineer, to furnish :— 

(1) Information as to the estimated value of the whole of the useful 
plant, including land, buildings, machinery, &c., of the electricity worke, to 
see if the present outstanding indebtedness is represented by useful plant ; 
(2) a statement analysing capital expenditure up to date to compare with 
the foregoing ; (3) a statement for the last five years showing the coat 
per unit sold, generation charges, distribution charges, standing charges, 
sinking fund and interest charges, and revenue per unit sold, separating 
lighting, and power receipts ; (4) à statement showing increase in sales 
and receipts compared with increase ia capital outlay ; and (5) the result 
of last year’s working. | 


Hythe.— The Folkestone Electric Lighting Co. has agreed to 
supply current to the Corporation for street lighting at a cost not 
exceeding the present price of gas. 

Islington (London).—The Lighting committee, having receiv.d 
an application from the contractors to the Great Northern and City 
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Railway Co. for a continuous supply of electricity for motive power, 
have resolved— 

That in all cases where consumers have a load-factor of not less than 
50 per cent. for a six-month period comprising two consecutive summer 
and winter quartera, the rate charged as from April 1, 1905, be the day- 
light rate (2d. per unit) and that in such cases the higher rate ba 
eliminated. 


Johannesburg.— The report of the directora of the Johannesburg 
City and Suburban Tramway Co. (Ltd.), recently issued, gives the 
board’s version of the history of the differences between the company 
and the Municipal Council on the subject of electric traction. It 
states that the late Government of the South African Republic pro- 
mised that if permission should ever be granted to use electric trac- 
tion in the city the company should have the call, and the company 
asked that the new Ciovernment should recognise this arrangement, 
but the Municipal Amendment proclamation published io June last 
gave the sole right to the Council to construct and work electric 
tramways. In July last the company offered to reconstruct the 
existing tramways for electric traction, and to construct extensions 
and equip them cle:trically, giving the Coun:il the right to purchase 
at 21 or 35 years The company also offered to divide profits earned 
after payment of 6 per cent. to the shareholdera, and to supply elec- 
tricity in bulk to the Council. In January the Council declined this 
offer, as they had decided to themselves establish an electric tram- 
way system, but signified that they were open to receive proposals 
for the transfer of the company’s undertaking. The company 
declined to make any such proposals, and petitioned the King for a 
revocation of the proclamation granting the Council the sole right of 
constructing electric tramways. To this petition no reply has yet 
been received. 


Kirkby-in-Ashfield.— Last week the Council decided to apply 
for an electric lighting provisional order. Mr. Robert Hammond 
was retained as consulting electrical engineer. 


Light Railways.—The Llandudno and Colwyn Bay Light Railway 
(Deviation and Amendment) Order has been submitted to the Board 
of Trade for confirmation, Objections by May 15. 

London United Tramways (Light Railways Extensions) Order (for 
light railways between IIounslow and Cranford and between Heston, 
Honnelow, Hanworth, Twickenham and Sunbury (Cross) has also been 
submitted to the Board of Trade for confirmation. Objections by 
May 16. 

Gloucester City Council and the County Council have come to an 
arrangement as to the proposed construction and working by the 
former of a light railway through the city and on to Hucclecote. 
The County Council will construct the line and lease it for 99 years 
to the City Council, who will pay £50 per annum for wayleave and 
pay off cost of construction and interest during the first 40 years. 


Linking up North and South London Tramways.— St. Pancras 
Borough Council have finally decided to consent to the London 
County Council constructing a tramway along Tottenham Court- 
road, conditionally upon the County Council obtaining similar 
sanction from the Westminster City Council to continue the tramway 
along Charing Cross-road and Northumberland-avenue to the 
Embankment. 


Londonderry.— At a special meeting of the Corporation last week 
a member moved that the Corporation’s scheme for giving a supply 
of electricity for private lighting and power be not proceeded with, 
on the ground that it would not be a financial success. Ald. Maxwell 
opposed the motion, and said if the Council withdrew, after having 
obtained the approval of the Board of Trade and Local Government 
Board, they would become an object of derision. Mr. M’Carron cited 
various municipalities who had made their electricity undertakings 
pay, although they had paid large sums to acquire them from com- 
panies. Ald, Sir W. M‘Learn said if the motion was carried a Lon- 
don syndicate would at once apply for power to establish electricity 
works Eventually the motion was rejected by 22 votes to 12. 


Long Eaton.—The Council have decided to borrow £5,000 for 
additions to the plant at the electricity works and £1,500 for mains 
extensions. 


Manchester.—To celebrate the completion of the reconstruction 
and electrical equipment of the municipal tramways the Tramways 
committee invited the heads of the various departments to dinner at 
the Town Hall on Wednesday evening. 

The chairman of the committee (Councillor Bo yl») presided, aud among 
those present were the Lord Mayor (Councillor Royle), the chairman of the 
Electrieity committee (Councillor Howarth), the borough electrical engi- 
neer (Mr. G. F. Metzger) aud the general manager of the tramways depart- 
ment (Mr. J. M. M'Elrov). The chairman proposed The Official Statt of 
the Tram ways Department,“ and reviewed the work done by the depart- 
ment during the past seven years. The committee (he said) would be 
forgiven if they introduced something of an innovation in inviting those 
who had served them and the citizens so faithfully to a dinner in order 
to publicly recognise the good feeling that existed between the Com- 
mittee and their officials. ‘nough the committee treated the officials 
liberally in the matter of salaries, money alone did not represent the obli- 
gation which the citizens generally owed to them, and through them to 
&ll the servants of the committee, | 


Mr. M'Ernoy respon led. 
Sir James Hoy, who proposed The Tramways Undertaking,” expressed 


pleasure that the difficulties between Manchester and Salford had been 
settled. 


Melrose (N.B.)—The Dean of Guild Court last week approved 
the plans for the electricity works which are to be erected in th; 
burgh by Messrs, Crompton & Co, 


Mexico.—Reporting upon the trade of Mexico for 1902, Mr. 
Consul Jerome states that electrical appliances of all kinds are 
largely in demand in that country, but that this important trade, 
which is daily increasing, is entirely in the hands of United 
States manufacturers. "The general prosperity of Mexico leads to an 
increasing demand for all kinds of apparatus, fittings and materials 
connected with improved illumination, heating, cooling and similar 
aids to increased comfort and health. 

The city of Tampico has a system of street tramways, the cars 
being at present mule-drawn, but electric traction must, in the terms 
of the concession, be introduced by the end of 1904. The city is 
provided with electric light and has an efficient telephone service. 

The street tramways of the city of Mexico, which began not many 
years ago as independent mule lines, have grown into a single electric 
system, conducted according to the most approved methods and with 
the most up-to-date electrical equipment.  'The new arrival in 
Mexico city is likely to be struck with astonishment by the 
irreproachable equipment, excellent service and high speed of the 
electric trama on the main lines and branches, which cover the entire 
city and extend to the outiying suburbs and numerous points of 
historical and romantic interest. These lines now aggregate 190 
miles, with a considerable mileage under construction and still more 
projected. The daily service is maintained by 604 cara, including 
motors, trailers, freight locomotives and gorgeous funeral cars, for in 
Mexico there are no hearse3 such as are used elsewhere, the dead and 
the mourners being trausported to the burial places in special cars. 
The power plant to work these lines is one of the best in the 
Republic, the construction and equipment being on the most approved 
lines of modern engineering practice. The Mexico City S:reet Tram- 
way Co. employs in the offices, traffic department and workshops, 
and on the permanent way, &c., 2,438 persons. 

Municipal Telephony.— Belfast Law and Improvement com- 
mittees recommend the Corporation to authorise them to employ a 
consulting engineer to report on the proposal to establish a municipal 
telephone service, 

Hult Property Owaers! Protection Association have passed a reso- 
lution protesting against the proposal of the Corporation to establish 
a municipal telephone exchange. 

Norwich —The Council are acquiring property adjoining the 
electricity works, at a cost of £1,600, for extensions. 


Nice-Mentone Tramway.— It is stated that a British engineer 
has obtained a concession for the construction of a tramway between 
Nice and Mentone along the Corniche-road, and that the scheme 
has been approved by the authorities. 

Pontypridd —The Council refuse to allow the South Wales 
Electrical Power Distribution Co. to lav certain mains on the ground 
that the information supplied by the company is insutlicient to 
comply with the company's act. 

Presentation,— Mr. C. W. Shepherd, traffic superintendent of the 
Bradford Corporation tramways, who is leaving to take up a similar 
appointment at Edinburgh, was entertained to dinner at Bradford 
on Wednesday evening by some of his friends and presented with a 
marble clock and ornaments. 


Ramsgate.— The Corporation have retained Messrs. Handcock 
and Dykes to advise them on electric lighting 


Rhondda and Pontypridd Tramways.— Rhondda Council have 
decided to acquire the portion of the local horse tramway controlled 
by the British Electric Traction Co. which is within their district, vad 
to place any information obtained during the negotiations at the 
service of the Pontypridd Council, who will also shortly negotiate 
for the acquisition of the line in their area. 

Rotherham.—During the year to March 25 the Corporation sold 
179,841 units of electric current, producing £2,750. 43. 81. Includ- 
ing meter rentals, the receipts averaged 3:811d. per unit. The cos: 
of generation was 1:237d, ; distribution, management, expenses and 
rates, O 78d., or slightly over 2d. per unit, Loan charges absorbed 
2-44d., making the total per unit 4:45d. Gross profit on working, after 
charging all expenses and inanagement, was £1,319. 33, Sd., and 
after debiting loan charges, there was a deficiency of £177. 83. on 
the year. Nothing has yet been put to depreciation of plant. 

Sevenoaks.—Subject to a clause being inserted that supply of 
electric lighting shall be commenced in 12 months from confirmation 
of provisional order, the Council are prepared to seal the agreement 
between themselves and the County of Kent Electrical Power 
Distribution Co. | 


Shipley.—The Council decided on Tuesday to increase the salary 
of the chief electrical engineer (Mr. S. D. Schofield) from £160 to 
£200. Small increases were also granted to the assistant engineer 
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(Mr. Dundas) and the clerk (Mr. J. Watkin). The Gas and Elec- 
tricity committee reported that the output of the electricity works 
during the last 12 months had been 301,369 units, of which 41,295 
were used for public lighting, 169,294 for traction, 30, 324 for private 
lighting, and 60,156 for motive power. A petition of the Shipley 
Tradesmen’s Association asking for extensions of the electric lighting 
aystem in the centre of the town is under consideration. Sanction 
has been received to a loan of £46,250 for electricity supply. 


Sleaford.—At an unopposed inquiry into the application of the 
Council to borrow £2,000 for electric lighting extensions, technical 
particulars were supplied by the chief engineer (Mr. R. S. Yates). 


South Africa.— Telephonic communication has been established 
between Pretoria and Johannesburg. 


Southampton.— The accounts of the electricity department for the 
year to March show that, after meeting special expenditure of 
£2,094. 23. 3d., and after writing off debit balance of £1,683. 158. 8d. 
there will be an estimated surplus of £1,253. 138. 10d. for renewals 
and depreciation. During the current year the department estimate 
to spend £1,770 on special expenditure, and to carry £1,575 to 
renewals and depreciation. 

Stepney (London).—The Porough Council on Wednesday decided 
to Jay electric lighting mains in Watney-street at an estimated cost 
of £950, and to erect arc lamps in the thoroughfare at £420. 

The German Blectrical Industry.—Ina report on the trade of 
Germany for 1902, by Mr. Consul. (ieneral Schwabach, it is recorded 
that the most unfavourable position o! all the industries of Germany 
was that devoted to the manufacture oí plant, apparatus and material 
for the electrical industry, only those works having kept going 
which were suflieiently cautious during the boom of 1900 not to enlarge 
their premises and increase their expensss without due foresight.” It 
was found as difficult to obtain employment in the electrical trades in 
1902 as in the two preceding years, as very little was done in the con- 
struction of electricity supply stations or of electric tramways and 
railways. The prices obtained for exported electrical manufactures 
were unremunerative, but in spite of this fact the increased quantity 
of exported electrical machinery in 1902 over 1900 and 1901 was 
comparatively small. 


Theft of Telephone Wire.—At Thames (London) Police Court 
last week, two men named Briggs (father and son), described as 
* electricians,” were charged with stealing about 400yda. of wire, the 
property of Messrs. Lavington Bros, wharfingera Prosecutors had 
a private telephone wire connecting their offices and wharf, and 
suddenly communication ceased, but prosecutors’ manager, thinking 
the telephone might be undergoing repair, took no notice. Later on 
he saw the younger prisoner coiling a quantity of telephone wire, 
and recognising it to be the property of his firm demanded an 
explanation. Prisoner replied that he and his mate had the job to 
cut the wire down.—Six months’ hard labour each. 

Trinidad (West Indies) —A memorandum has been issued 
relating to certain proposed harbour improvements at Port of Spain. 
Two schemes have been prepared, the more likely one to be adopted 
providing for, amongst other items, the construction of three miles 
of railway line and a power house for the generation of electric cur- 
rent for lighting and power. "The scheme would involve an expen- 
diture of 450,000. 

Tynemonth.— There was a deficiency of £600 on the past year's 
working of the electricity department after £700 had been provided 
for depreciation. 

Wellington (Salop).— The Council are applying to the Board of 
Trade fur an extension of time to carry out the terms of their 
provisional electric lighting order, 1901. 


Wolverhampton.—The Tramways committee decided last week 
to recommend the Council to take over the 11 miles of surface con- 
tact track already equipped in the town by the Lorain Steel Co., 
provided the company supply new and more durable surface plates, 
and, in the event of their declining to do this, that the whole matter 
be referred to arbitration, The committee further decided (by 6 
votes to 4) not to recommend the Council to obtain expert opinion. 
No comments were made upon the recent report of the electrical 
engineer (Mr. Shawfield) on the subject. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

Wallasey District Council invite tenders for the supply of stores 
for their electricity department for 12 months, including meters, 
cable and junction boxes, switches and cutouts, oils, bolts and nuts, 
&c. Further particulars from the engineer (Mr. J. A. Crowther), 
Seaview-road, Liscard. Tenders to Mr. H. W. Cook, clerk and 
tolicitor to the Council, Public Offices, Egremont, Cheshire, by 
May 20. See advertisement, 
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Hornsey Urban District Council invite tendera for joint boxes, &c. 
Specifications from the engineer to Council (Mr. E. J. Lovegrove). 
or from the resident electrical engineer (Mr. Norman Staniland), 
An advertisement contains further particulars. ‘Tenders to the clerk 
to the Council (Mr. F. D. Aekey) by noon May 11. 


Govan Town Council invite tenders for the supply of stores for 12 
months, including engine-room stores, cables, cable accessories, bitu- 
men, meters, house fuse-boxes, carbons, ironmongery, wrought-iron 
pipes, &c. Schedules and forms of tender from the burgh electrical 
engineer (Mr. T. C. Parsons). Tenders to the town clerk (Mr. A. 
Macdonald), Town Hall, Govan, by May 8. See advertisement. 

Govan Town Council invite tenders for steam dynamos, boilers, 
superheaters and stokers, economisers, cooling tower, condensing 
plant, water and exhaust piping, and electric travelling crane. 
Specifications from the burgh electrical engineer (Mr. T. C. Parsons), 
IIelen-street, Govan. "Tenders to town clerk (Mr. A. Macdonald), 
Town Hall, Govan, by May 18. See advertisement. 


Johannesburg Municipality invite tenders to general conditions 
and specifications for (a) steel grooved rails, (b) lish plates for grooved 
rails, (c) steel Vignoles rails, (d) fish plates for Vignoles rails, (e) 
points and crossings, and (/) tie bars, sole plates, bolts, nuts, rivets, 
dog spikes, &c. Specifications from the consulting engineers (Messer. 
Mordey and Dawbarn), 82, Victoria-street, London, S. W., after 
May 4, to whom also tenders by noon June 8. These will be 
opened on behalf of the Council by Major W. A J. O'Meara, C.M.G, 
and wii! then be handed over to the consulting engineers for report 
and recommendations. See also advertisement. 


Willesden District Council invite tenders for the supply of are 
lamp carbons. Specifications from the engineer and manager 
(Mr. E. T. Ruthven-Murray), Public Oflicee, Dyne-road, Kilburn, 
London, N.W. Tenders by May 12. See advertisement. 


Felixstowe Urban District Council invite tenders for cables and arc 
lamps and poles. Specifications from the consulting engineer (Mr. 
Reginald P. Wilson), 66, Victoria-street, Westminster, London, S.W. 
Tendera to chairman of Council, Town Hall, Felixstowe, by noon 
May 16. See advertisement. 


Llandilo District Council invite tenders for a Lancashire boiler 
and steam pipes, steam dynamo, and extension to switchboard, 
Specifications from the consulting engineer (Mr. J. C. Howell), 
Llanelly, or of the clerk to Council (Mr. R. Shipley Lewis). 
Tenders by May 23. See advertisement. 


Brighton Corporation invite tenders for supply and erection of 
5,400kw. of generating plant at Southwick power station, and 
5,000kw. of motor-generator converting plant, together with switch- 
boards, &c., at North-road power station. Tendera to town clerk 
(Mr. Francis J. Tillstone) by June 8. 


Basingstoke Corporation invite tenders for a lease of their electric 
lighting order (1900) for 21 years. "Tenders, which must include 
terms upon which undertaking cau be taken over by Corporation at 
7, 14 and 21 years, to the town clerk, Town Hall, Basingstoke, by 
noon May 8. | 


Islington (London) Lighting committee invite tenders for alternat- 
ing current transformers for two and three-wire system, with separate 
switchboxes and street tanks complete. Tenders to town clerk (Mr. W. 
F. Dewey), Town Hall, Upper-street, Islington, N., by noon, May 27. 


Glasgow Corporation invite tenders for certain stores, including 
steam pipes and fittings, timber, cotton waste, hammer-handles, files, 
&c., aleo for carting required in street mains and generating depart- 
ments. "Tenders by May 5. 

Glasgow Corporation invite tenders for carbons, rubber-covered 
insulated cables and indiarubber goods for 12 months from May 31. 
Tenders to town clerk (Sir J. D. Marwick) by May 5. 


Leyton Electric Lighting committee invite tenders for concentric, 
single and three-core cables for low-tension work. Tenders to the 
engineer and manager (Mr. F. Harman Lewis) by 5 p.m. May 13. 


London County Council invite tenders for road work and plate 
laying in connection with re-construction of tramways for electric 
traction in Southwark and Bermondsey. Tenders by 10 a. m., May 12, 

Bridlington Corporation invite tenders for erection of engine room, 
boiler house, boiler settings, chimney shaft and offices. Tenders by 
May 9. 

Stockport Gas and Electricity committee invite tenders for steel 
stanchions, steel roof principals, cast-iron columns, &, for the 
Millgate electricity station. Tenders by May 13. 


Coventry Corporation invite tenders for two Lancashire boilers. 
Tenders to town clerk (Mr. Lewis Beard) by 10 a.m. May 6. 


The Clyde Navigation Trustees invite tenders for electrical stores for 
a year commencing July 1. Tenders by May 12. 


With reference to the announcement made in our iesue of April 3, 
p. 998, notifying that the Egyptian Government were prepared to 
receive tenders up to May 12 for the supply of electric current for 


98 THE ELECTRICIAN, MAY 1, 1903. 


lighting and power in Ghiza and Ghezira, the time for sending in 
tenders has been extended to June 15. 


Charleroi (Belgium) Municipal Council invite terders for public 
electric lighting. Tenders to l'Hotel de Ville, Oharleroi, by May 29. 


TENDERS RECEIVED AND ACCEPTED. 


Messre. Drake and (:orham’s Manchester branch have secured a 
contract from the Steel Company of Scotland for an electric light instal- 
lation with main switchboard, 130 arc lamps and incandescent light- 
ing. The same branch has also secured an order from Lord Boyne 
for a complete electric lighting' installation, consisting of over 1,000 
lights, with steam plant, for Brancepeth Castle, near Durham. The 
plants consists of two boilers and to combined sets, &c, the whole 
being arranged in duplicate. | 

Chester Corporation have accepted the tender of Chamberlain and 
Hookham for 100 electricity meters at £284. 7s. 61. 


Hull Electric Lighting committee have accepted the tender of 
Thomas Parker (Ltd.) for an additional transformer at £1,335 and 
switchboard extension at £236. 

The British Thomson-Houston Co. have sublet the contract for an 
825 H P. steam engine for Lowestoft tramways to Messrs. Willans and 
Robinson, Rugby. 

Hampstead (London) Borough Council have received tenders for 
steam alternator foundations from Sabey & Co. at £420 (and £39 
per foot for any deeper sinking than originally specified), from Mr. 
Patterson at £489 and £49, and from Mr. Rogers at £520 and £52. 

Hornsey District Council have accepted the tender of Siemens 
Bros, & Co. for cables, earthenware troughing, tiles, &c , and that of 
James Gibb & Co. for general stores for the electricity department 
for 12 months. 


Axbridge Guardians have accepted the tender of Witting Bros. 
for the electric lighting of the workhouse and infirmary at £670. 153. 
Five tenders, varying from £670. 15s. to £891, were received. 

Dristol Electrical committee have accepted the following tenders: — 
R. Wilkins & Sons, erecting sub-stations ; Brush Co., motors for Avon- 
bank stat/on ; Askham Bros. and Wilson, cal conveyor extension; British 
Westinghouse Co, exciters ; Foster Bros., pipe work; McDowall, Steven 
& Co., arc lamp standards. 

Blackpool Council have placed au order with Mather and Platt for 
a steam dynamo, 

Southampton Council have accepted the tender of Wm. Griftiths 
& Co., for Jarrah wood blocks for paving the tramway route. 

Messrs. C. A. Parsons & Co., Heaton Works, Newcastle on-Tyne 
have received an order from Birmingham Corporation for ons 500k w 
continuous-current turbo dynamo, 460 to 530 volts, for delivery in 
September. 

Northam (W.A.) Municipality have rezeived five tenders raaging 
from £1,600 to £1,800 for additions to the electric lighting plant. 

The amount of the contrast let by the Wellington (New Z:aland) 
Municipality to the Electric Construction Co. for the equipment of 
the power house, which was referred to in our issue of April 17, is 
£20,353. 

Cleckheaton Council have accepted the tender of W. T. Glover 
& Co. for traction and pilot cables. 

Batley Tramways committee have ac:epted the tender of the British 
Westinghouse Co. for eight tramcars. 

Battersea (London) Electric Lighting committee have accepted the 
tender of Richardsons, Westgarth & Co. for condensing plant at 
£2,438. Seven tendera varying from £2,366 to £2,758, were 
submitted. 

Johannesburg Town Council have placed the contract with the 
Telegraph Mfg. Co. (Colonial), Ltd., for electric cable extensions in 
Parktown at £3,403. 3. 4d. The contract is to ba completed in 
21 weeks. Six tenders were submitted, varying from £3 273. 14s. 6). 


to £5,168, 33, 
BUSINESS NOTICES. 


We are informed that the firm of Lacey, Clirehugh and Sillar will 
in future be carried on at 2, Queen Anne’s-gate, Westminster, S. W., 
aud 78, Kipg's-street, Manchester, under the name of Lacey and 
Sillar, Mr. Clirehugh having retired. 

In reference to the above, Mr. S. V. Clirehugh writes us that he 
has severed bis connection with the firm of Lacey. Clirehugh and 
Sillar, and that he has opened oflices at Mansion House-buildings, 
4, Queen Victoria-street, London, E.C., and College Land, Manchester, 
Communications should be sent to the former addre:e. 

The A.D.P. Accumulator Co. (Ltd.) have appointed Mr. E. H. 
Orchard their London representative at 39, Victoria-street, West- 
minster, S. W. 

Messrs, J. E. Sharples and H. Taffs (trading as Sharples, Taffs & 
Oo.), electrical engineers, Manchester, have dissolved partnership. 
Debts by Mr. Sharples, who continues as Sharples & Co. 

The registered offices of the Pearson Fire Alarm (Ltd.) have been 
removed to 62, King William-street, London, E. C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

At Ashton-under-Lyae County Court, last week, Judge Brown was 
asked to approve a composition proposed by Mr. J. P. Bedson, manag- 
ing director of the Clayton Engineering and Electrical Co, Hyde, by 
which creditors will be paid in full, with 4 per cent. interest. The 
Official Receiver said that if the estate were wound up in bankruptcy 
it would probably only pay 2s. Gd. in the £. The composition was 
approved and Mr. Bedson’s bankruptcy annulled. 

A first dividend of 10. is payable at 26, Corporation-street, 
Birmingham, in the bankruptcy of J. F. Worthington (separate 
estate), electrical engineer, Foundry-street, Hanlev. 

A meeting of the Shanghai Electric Power and Traction Syndicate 
(Ltd.), will be held on May 29 at 19, St. Swithin’s-lane, London, E. C., 
to receive an account of the winding-up. 

Statutory meetings of the creditors and shareholders of the Tele- 
scriptor Syndicate (I.td.) were held at Carey-street, London, W. C., 
on Tuesday, Mr. Cully (assistant receiver) presiding. Mr. Hayes 
Fisher, M.P., Sir Joseph Lawrence, M.P., dud Mr. Roger Wallace, 
K.C., were in attendance, The chairman reported that accounts had 
been filed showing unsecured creditors £3,457. 14. 9d., and assets 
£12,066. 194. 4d., including patents, valued at £10,000. The Hon. 
C. Russell, who attended on behalf of Mr. Hayes Fisher, M.P., and 
Sir Joseph Lawrence, M.P., said the whole of the independent or 
outside creditors would receive payment of their debts in full, the 
only other claims being by the directors. Resolutions were passed at 
both meetings for Mr. E. Waterhouse (Price, Waterhouse & Co.) to 
act as liquidator and wind up the company, with the a:sistance of a 
committee of inspection. 

First meetings of creditors and contributories of Desrumeauxs' 
Water Softener and Purifier Limited will be held on May 8 at 
33, Carey-street, London, W. C. 


It has been decided to wind- up voluntarily the Consolidated Tele- 
phone Construction and Mfg. Co. (Ltd.), for the purposes of 
reconstruction. Particulars of the registration of the new com- 
pany which takes over the undertaking of the company appeared in 
our last issue. Mr. G. S. Howell, 80, Lombard-street, is liquidator. 


Sale by Auction.—In consequence of the electrical equipment 
of the Gloucester Railway Carriage and Wagon Co.'s works, Mess rs. 
Bruton, Knowles & Co. have been instructed to sell by auction on 
May 20, at 11 o'clock, all the engines, boilers and other plant not 
required by the company. Catalogues from the auctioneers, Albion- 
chambers, Gloucester, The plant may be viewed by arrangement. 
See also advertisement. 

Piant for Sale.—A 600kw. alternator is advertised for sale in 
another column. 

Powerful telegraph cable ship picking-up and hauling gear is for 
sale. See advertisement. 

Electrically-controlled Steering Gear.— We have received from 
Messrs. Siemens Bros. & Co. a well-printed and illustrated pamphlet 
describing the electrically-controlled steering gear of the steam yacht 
* Valhalla" Our readers will remember that this gear was fully 
described in our columns a few weeka ago. 

Blectric Motor Oars.—The London Electro-Mobile Syndicate, 
George-street, Euston-road, London, N. W., have obtained from the 
Marquis of Salisbury an order for, and will shortly deliver, one of 
their electric carriages. This vehicle was described in our issue of 
March 27. 

“City of London Directory, 1903"— The 35th annual edition 
of the well-known City of London Directory is issued by Messrs. 
W. H. and L. Collingridge of the City Pesss office, Aldersgate-street, 
London, E.C., and contains, in addition to a streets guide and an 
alphabetical directory, a guide to the Livery Companies and a 


directory to the Public Companies of the City of London, as well as 


a coloured map of the City showing all the latest improvements and 
alterations. This excellent publication is outside the run of the 
average directory from the fact that much of the information is of a 
special character, and the success of this particular guide to the City 
of London (with its 1,200 pages of directory and other matter) is 
largely due to the fact that this information, being of this 
nature, is not obtainable elsewhere, At a time when the doings 
of municipalities are attracting so much attention, it is not sur- 
prising that there is an increasing demand for information and 
particulars relating to the oldest and most important corporation of 
citizens in the world. All who have association, either socially or 
commercially, with the life and bustle of the great city will find 
much to interest them in the City cf London Directory," which is 
published at 123. 6d. net. 

Catalogues, &c.— The Lahmeyer Electrical Co., 109-111, New 
Oxford-street, London, W.C., have ready a well-illustrated pamphlet 


(No. 8) ot electrical drilling and metal-working machines. 26 separate 


illustrations are given of different kinds of machines electrically driven 
by motors and apparatus of this company's manufacture. The com- 
pany have also a list ready of continuous-current dynamos for electro- 
chemical works. The illustrations in this list show a number of 
special types of machine built for this class of electric driving. 


\\ 
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From the Cassel Self. Regulating Water Wheels Limited, 56, Broad- 
street-avenue, London, E.C., we have to acknowledge receipt of a 
pamphlet giving a number of illustrations taken from actual instal- 
lations of this company's water wheels working under heads ranging 
from 42ft. to1,700ft. and developing from 10 B H r. to 500 B. H.P. These 
wheels were all built under a guaranteed D regulation of 3 per 
cent. during instantaneous change from full to no load. In the 
majority of cases, it is stated, this variation does not exceed 2 per cent. 

Illustrated price lists of motor.car wheels, axles, frames and 
springs reach us from Messrs. Smith, Parfrey & Co., Rannoch-street, 
Hammersmith, W. A large number of examples of iron work for 
motor vehicles is listed. The same firm send out an illustrated list 
of motor vehicle lampe. 

The British Schuckert Co. have ready a pamphlet (No. 202) 
describing the Schuckert surface-contact system. 

A catalogue of water softening and heating plant on the Chevalet- 
Boby system is issued by Mr. William Boby, in which a full 
illustrated description of the Chevalet-Boby patent heater detartariser 
18 given. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from April 22 to 28, with the ports of 
destination :— 

Africa— Alexandria, £301 (including £15 telegraph apparatus) ; Cape 
Town, £597; Delagoa Bay, £35; Durban, £1,628 (including £497 tele- 
graph material); East London, £341; Larache, £25; Port Elizabeth, 
£296. Aryentina—Buenos Ayres, £30. Australusia - Adelaide, £218 ; 
Brisbane, £94 ; Fremantle, £100 ; Melbourne, £25; Perth, £98 ; Sydney, 
£129. Azorcs—St. Michaels, £40. British Guiana—Demerara, £42. 
Canada— Montreal, £12. Ceylon—Colombo, £177 (telegraph material). 
China— Shanghai, £926; Tientein, £90. Grrmany—Hamburg, £253 
(including £250 telegraph material) Harvitan /slands—Honolulu, £40. 
Hdland— Amsterdam, £10; Flushing, £20. In- i - Calcutta, £501 ; 
Madras, £53. Japan —Yokohama, £50, Jura—Batavia, £20. Mit ius 
£61. Hussia—St. Peters burg, £409. Straits Settlements — Penang £164 ; 
Singapore, £254 (telegraph material) Sweden—Stockholm £30. Total 
£7,107, against £48,824 in the corresponding week last year (April 23 to 29). 


PATENT RECORD. 


—— 


The following List of Applications for Patents aud S, ccifications published 
has heen compiled for this Journal by Messrs. MEwBURN, ELLIS AND PRYOR, 
Churtered Putent Agents, 70, Chuncery-lanc, London, WC. 


APPLICATIONS FOR PATENTS. 


Nore — The undermentioned Applications arc not open to public inspection 
until after acceptance of Complete Specification, The «mcs within parenthesis 
are thox of communicators of inventions. When Complete Specification accom- 

panics application, an asterisk is Md. m 

Uniess ohr cite stated, thc application is madc in London., 
Deceinber 24, 1902. 
28,569. H. H. Lake. Transmission without wires of electromagnetic 
sig nals. (J. S. Stone, U.S.) 
28.510. C. R. F. HouuUIL and R. J. HouMEgr, Trolley poles. 
28,515, 28,521, 28,549 and 28,550. H. H. LAK B. Wireless telegraphy. 
(J. S. Stone, U.S) 
28,518. H. Higst and V. ZisGLER. Electric lampholders. 
28,523. H. J. HADpDAN. Accumulators. (Socióté Francaise a'Accumulateur 
Tudor, France.) 
23,539. A. FAYARGER, Electro-magnets and armatures actuated for trans- 
lating electric current into action." 
28.551 and 28,552. H. H. Laks.  Conduciors for wireless telegraphy. 
(J. S. Stone, U.S.) 
December 27, 1902. 
28,586. G. H. WBiTTINGHAM. Switches for stopping and reversing motors.“ 
28,643. F. KENNINGTON and D. L. Fawcett. Trolley heads. 
December 29, 1902. 
28,654. J. ATKINSON. Southport. Controlling aud directing currents. 
28,667. L. H. WALTER Cambridge. Electric transmission without 
connecting wires, 
28,669. C. S. F. MELLOR. Telephones and spparatus connected therewith. 
December 30, 1902. 
28,728. G. McGrecor. Halifax. Fusible safety devices or cutouts, 
28.731. W. Oates. Halifax. Conduits for cables. 
28,736. P. KENNEDY. Wolverhamptcn. Glass bulbs for electric lamps 
and the like. 


28,744. W. JaMiRSsON and ScorrisH WIRELESS ELECTRIO SYNDICATE. 
Glasgow. Etheric telegraphy. 

28,746. H. GoppaABRD. Warrington. Layiog and insulating underground 
conductors. 


28.761. R. T. PiscicELL'. Motor despatch boxes for electric postal service.“ 
28.762. A. J. Soutt. Railway electric signal systems. (S. W. Huff, U.S.)“ 
28,768. J. M. ANDERSEN and A. ANDERSON.  Insulatiog supports for 
conductors.* 
26,710. E. DiAkorr. 
28,783. H. H. Lake. Storage batteries. 


Receiving apparatus for wireless telegraphy. 
(C. H. Clare, U. S.)“ 
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28,792. M. C. Krugcer. Electric heaters and rheostats.* 

28,805, 28,606, 28,807, 28,808 and 28,809. HALSEY ELkECIRIC GENERATOR 
Co. Galvanic batteries. (Halsey Electric Generator Co., U. S.)“ 

28,819. W. C. Heap. Electromagnetic transmission of power. 

28,820. T. Mann and C. GoknRr, Electec des. 

28,822. J. S. Raworta. Regulating devices for vehicles. 

28,828. W. pu Bors DoppELL and C. P. Sparks. Protecting cables from 
current surginga. 

28,829. G. BELIANCE. Cireuit- breaker for overhead conductors, 


December 31, 1902. 
28,848, SHERARD CuwrER-COLEs & Co. and S. Cow PER-COLEs. 
batteries. 
28,857 and 28,858. H. PiEPER. 
28,868. R. H. Rains. Bolton. 
28,915. H. R. Sruart. Switches. 
application in U. S.)“ 
28,924. C. A. Brown aud G. GRAHAu. Electrical indicator for vehicles. 
20,952. H. F. HII. I. Safety apparatus for overhead electric tramways.* 
28,943, R. ArrEELT ARD. Electrical measuring instruments. 
28,950. J. W. MACKENZIE, Electrical signalling apparatus for rail ways. 


January 1, 1903. 
7. H. F. Hitt, Incandescent electric safety lamps. 

10. J. Stevenson, jun. Edinburgh. Automatic suspension and contact 
appliance for arc lamps and other apparatus requiring to be raised 
and lowered, 

25. G. Hatt. Manchester. Trolley electric tramways. 

47. A. C. Hear. Lewisham. Current transformers for use in measuring 
energy in alternate-current circuits. 

52. D. FnEEsE. Contact arrangement for electrically transferring needle 
in »bips' compasses.* 

61. The Hon. C. A. Parsons. Dynamo-clectric machines. 

64. G. Sparks. Controllers for electrically-driven machinery. 

70. Siku ess Bros, & Co. and L. M. G. FERREIRA. Apparatus in which 
the armature is to lie in different positions, particularly applicable 
to electromagnetic switches.“ 

January 2, 1903. 
Commutatorless direct-current dynamo for any 


Secondary 


Birmingham. Rheostats. 
Trolleys for electrical vehicles. 
(Date applied for, Jan. 6, date of 


. W. C. KIMBER. 
voltage.“ 

117. A. HEvLAND. Commutators for polyphase currents. 

. I. B. BIN RAUM. Telephone systems, (Telephone Fabrik A. G. vorm. 
J. Berliner, Germany.) 


January 3, 1903. 

. J. S. RawonTH. Motors, controllers and other devices for regulating 
and economising energy in electric vehicles. 
157. W. E. Heys. Manchester. Telephonic apparatus. 

Acoustic Co., U.S.)“ 
159. M. H. Barusr and G. H. LARMUTH. 


a 


COMPANIES’ MEETINGS AND REPORTS. 
Indo-European Telegraph Co. (Ltd.). 


The thirty-sixth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. J. HERBERT TRITTON. 

The SECRETARY (Mr. L. Pagenkopf) having read the notice conven- 
ing the meetipg and the auditors' report, 

The CHAIRMAN, in moving the adoption of the report and accounts, said: 
When I bad the pleasure of meeting the shareholders last year, I informed 
them that the reduction of the rate to India had been brought into force 
in March, and [ took the opportunity of reminding them that the reduc- 
tion would, in all probability, bring about a decrease in the Company's 
revenue. Our revenue this year is less by £18,755 than in 1901. 
There has been an increase in the traffic, but not sufficient to compensate 
the Company for the very large reduction that was made. We hope, of 
course, in future years to see this loss further reduced, and the revival in 
the trade with [ndia may bring about this desired effect. The Telegraph 
Conference will be opened in London on May 26, as announced in the 
report. It will be a pleasure to this Company to see the foreign delegates 
in this country, and to return the courtesies and hospitalities that 
have always keen shown to English delegates abroad. We have 
during the past year introduced a social code for the benefit of the 
general publie who have relatives and friends abroad. As you are perhaps 
aware, the introduction of this social code originated with the Eastern 
Telegraph Co., and by their courtesy we have adapted it to this Company's 
system. A copy is to be found in all this Company's offices. The Directors’ 
report refers to negotiations with the General Post Office for the extension 
of this Company's arrangement in respect of cable and special land wires 
rented from the Government, The present arrangement is terminable at 
the end of 1904, but we hope shortly to come to an understanding with the 
Post Office for its extension. We have been for a long time considering 
the formation of a reserve for the equalisation of dividends. There 
seems to be some nervousness cn the part of investors in telegraph 
securities from one cause aud ano.her- much of it, I thiok, entirely 
without foundation—and I think it would give a feeling of yreater 
security for the future if such a fund were formed. Foreign Govern- 
ments are taking more energetic measures to form independent routes 
to their own colonies and dependencies, and it is only natural that the 
English-speaking race cannot expect a monopoly in cable enterprise. You 
will notice from the report that the Directors propose setting aside £5,000 
towards a retirement fund. Many of the staff have served the Company 
faithfully for 25 to 30 years and more, and I feel sure—we all feel sure— 
you would not wish the management to discharge these old servants with- 
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out aseisting them during the remaining years allotted to them. On con- 
sulting our legal advisers we find we are unable to allocate any sum to a 
special fund, and we, therefore, propose to put the amount of £5,000 to 
the general reserve, and shall ask the shareholders next year to agree to 
an alteration in the articles of association to enable us to form a separate 
fund for these retiring allowances. It has been very difficult to 
work out an economical scheme that would meet both present and 
future cases, and at the same time not be too expensive. We think, 
however, that we have devised a workable arrangement, and by setting aside 
small sums of money when the Company have had a prosperous year, we 
shall be able to provide allowance to a moderate extent—a very moderate 
extent, | may say—for our staff who are at present serviry, and for those 
who may serve the company in the future. Turning to the condition and 
working of the line, the Company, as you know, always endeavour to move 
with the timee, and the Wheatstone system, introduced some years ago 
on the section Odessa- Teleran, and, at a later date between Emden and 
Teheran, has now been adopted over the whole line, and messages handed 
in in London are sent direct to Teheran, and vice versa. When you con- 
sider that the distance between London and Teheran is over 3,700 miles, 
that part of this distance consists of submarine cable, and that the line 
passes through mountainous country and dense forest, you will agree with 
ine, I am aure, that this is no mean record for everyday work. To give 
an instance of a good day's working: On April 2, the Company trans- 
mitted 560 Indian and trans-Indian imeerages consisting of 6,558 words, 
and the average delay for the day for the transmission of these messages 
from London to Teheran, and vice versa, was 1/45 minutes. This 
includes the tine when the message is handed over the counter 
in London to the time it is transferred to the Indo-European Government 
telegraph office in Teheran. ‘The average delay for the mouth of March on 
all classes of traffic was just under 24 minutes. he delay has been con- 
siderably reduced by the more rapid Wheatstune working, in spite of the 
fact that the traffic bas largely increased, and errors have also been reduced 
by this method of working, which dispenses with all re-transmissions. The 
financial side of the report shows a decrease of revenue, compared with last 
year, of £18,735, mainly due to the reduction of the rate to India. The 
expenditure shows a small increase, due to extra- .,., non.recurrent — 
expenses, and cannot be looked upon as unsatisfactory, seeing that we had 
to deal with a somewhat larger traffic. The dividend and bonus absorb 
£31,875. The Directors propose setting aside £5,000 towards the 
retirement fund, and £15,000 to form a fund for the equali-ation 
of dividends, ‘This leaves a sum of £17,207, which we propore carrying 
forward to the credit of 1905. I think that I ought, perhaps, before putting 
this resolution, to remind the shareholders that for the future we may have 
to reckon with further decreases in our revenue, owing to the effect of 
tariff reductions all round, and possibly to other causes, but at the same 
time I do not want to take anything like a pessimistic view of the 
Company's future, All being well, I think that our future is a pretty 
good one — perhaps not quite as large in earning capacity, owing to these 
reductions, as in the past, but still we have every contidence that, with our 
renewed concessions, we bave good times before us. 

Mr. W. S. ANDREWS seconded the resolution. 

A SHAREHOLDER: Can you give us any information as to the 
position of the Marconi telegraph at the present time! 

The CHAIRMAN : I think the newspapers give a great deal of informa- 
tion on the subject. I cannot add to tbe informatici which is at the dis- 
posal of everyone through the public press. 

The motion was carried unanimously. 

Mr. W. S. Andrews and Mr. C. Holland, the retiring directcra, were then 
re-elected, and the retiring anditors re-appointed. and a vote of thanks to 
the Chairman, Directors and staff terminated the proceedings. 


Cuba Submarine Telegraph Co. (Ltd.). 


The sixty-third ordinary general meeting was held on Wednesday. 
Mr. GEORGE KEITH presided, 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting, and the auditors’ report. 

The CHAIRMAN: Gentlemen, the report presented to you is the best 
we have had for some time. The traffic receipts bave been gradually 
improving throughout the balf-year, with the result that we have an 
increase of £4,426, as compared with the corresponding period of 1901. 
Our business generally hes improved, and we have had less competition 
owing to the continued interruption of the Cuba-Hayti cable. Also in 
December the Venezuelan trouble contributed a large number of Press 
messages, which in a great measure accounts for the tratlic of that month 
coming out over £5,000. The total traffic receipts amounted to £13,6€6. 
and interest. to £2,265. "There is à small item for transfer fees, and 
then we have £18,275 which has been recovered in respect cf the lawsuit. 
The large amount recovered shows how important it was for this company 
that our agreement with the West India Company should be respected. 
The difference of opinion between the two companies as to the inter- 
pretation of the agreement being finally settled, I am happy to say both 
are now working in harmony and for the joint interests, Comparing 
the expenses with those for the corresponding period of 1901 we have 
an increase of £765. he larger traffic dealt with naturally led to an 
increase in the station expenses. and renewals of agreements and overtime 
have increased salaries and wages. Sending out new clerks aud transfers 
between stations have made the travelling expeuses heavier, aud there are 
also small increases in the other items which are incidental to the 
business. Altogether the expenses for the half-year amount to £6,099. 
As regards dealing with the available balance, eur policy has 
always been to carefully strengthen the reserve fund while paying a 
correspondingly good dividend. Owing to the bad state of business 
and to competition we were only able to pay 4 per cent. during the 
last two years, leaving nothing forjthe reserve after paying all expense- 
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In fact, last half-year we had to take £3,000 from reserve to meet the cost of 
cable repairs. This half-year we are in a more fortunate position. We have 
been able to put £16,000 to reserve without drawing upon the actual earn- 
ings for the half-year. We are also able, after providing for the neces:ary 
preference dividend, to propose a dividend at the rate of 5 per cent. per annum 
anda bonus of 4s, per share, both tax free, on the ordinary shares, carrying 
forward £6,477, compared with £4,532 brought forward. The bonus prac- 
tically makes up the dividend of 4 per cent. paid the past two years to 5 per 
cent., and | hope we may be able at least to continue on this basis, The 
prospects of the business are certainly brighter than they have been 
for some considerable time. Business generally in the West Indies 
seems to be improving. Cuba also is settling down remarkably well 
under its new Government, and its financial condition is showing signs of 
improvement. Our claim for the damage done to our cables during the 
Spanish-American war is not vet paid. It is most disappointing that the 
American House of Representatives should not have pissed it after 
it had been agreed to by the Senate. The British Foreign Office will 
continue to use its influence with the American Government to bring 
the matter again before Congress when it next meets. His Majesty's 
Minister at Havana is supporting our application for the payment of our 
subsidy, which is now four years in arrear, and the question is being con- 
sidered by the (Cuban Government. Our representative reports very 
favourably revarding it, and we look forward to a favourable decision. 
I now move the adoption of the report and accounts, 

Mr. ROBERT K. GRAY seconded the motion, which was carrie 1 
unanimously. 

The proposed dividends were then agreed to. 

Mr. G. A. CAVE ORME asked whether, in case wireless telegraphy 
should come to be really a commercial asset, so to speak, what would Le 
the position of this Company with regard to using it? Would they be in 
a position to make use of the apparatus, and use it to our own credit and 
advantage, or would they be ou-ted ' 

The CHAIRMAN : If wireless telegraphy develops so that we can use it 
profitably. no doubt we shall do so, but 1 do not think it has reached that 
stage of development yet. 

A vote of thanks to the chairman, directors, the secretary and the staff 
terminated the proceedings. 


Eastern Extension Australasia and China Telegraph 


Co. (Ltd.). 


The report of the directors for the half-year to Dec. 31 last states that 
the gross receipts have amounted to £267,553. 9s. d., against £524,209. 78. Gd. 
for the corresponding half-year of 1901. The working expenses (including 
£24 671.12, 2d. for maintenance of cables) absorb £121,869. 118. 10d., against 
£120,294. Os. 7d. for the same period of 1901, leaving £145.633. 17s. 7d. 
From this is deducted income tax £7,564. 183. 3d., interest £9,164. 16s. 1 d., 
leaving as net profit for the half-year £128,654, 3s. 3d. After adding 
£775,526. 4s. 11d. brought forward, there is available £202,180. 88. 2d. (ce 
quarterly interim dividend of 14 per cent. has been paid, and it is proposed 
to distribute another of like amount on May 7, making, with tlie interims 
paid for the first half-year, a total of 5 per cent. lt is aleo proposed to pay 
a bonus of 4a. per share (or 2 per cent.), making a total distribution of 
7 rer cent. for 1902. £30,000 has been transferred to general reserve, aud 
£37,180. 83. 2d. ia carried forward. During the half-year £215,746 4 per 
cent. mortgage debenture stock has been issued to meet capital requirements. 

The new repairing steamers “ Restorer” and “ Patrol" having been 
completed and tested at sea to the company’s entire satisfaction, they were 
taken over from the builders in January, and have since been employed in 
transporting aud laying the Dutch Goverument cable between Borneo aud 
the Celebes. 

The standard revenue fixed by the Cape-Australian cable agreements for 
regulating the Australasian tariff was not maintained during the past year, 
and, consequently, the contemplated reduction from 3s, to 24, Cd. per word 
on Jan. 1 last could not be realised. 

The British Pacific cable was formally opened for traffic on Dec. 8 last, 
when the same tariff was adopted between Australasia and Great Britain 
as that charged by this company's route—viz., 58. per word for ordinary 
telegramx, Thereupon, in accordance with the agreements, the Federal 
Government placed at this company’s disposal a special wire between 
Adelaide and Sydney for the transmission of their international traffic. 
At the same time the company opened public oftices in Sydney, Adelaide 
and Perth, to enable them to deal direct with the public in those cities. 
The Federal Government have since concluded an agreement with the com- 
pany for extending the principles of the State agreements to the whole of 
the Commonwealth, and, pending Parliamentary sanction of such agree- 
ment, the company have been allowed—as a tentative measure — to work a 
special wire between Adelaide and Melbourne, and open public offices in the 
latter city. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At the recent mecting 
the chairman (Mr. H. Doughty Browne) said the traffic in 1902 had not 
been so good, partly owing to commercial depression in Argentina and 
partly owing to the older tramway systems having suffered from electric 
traction competition, At ditherent times small portions of their line had 
been electrified, resulting in increased traflic. Expenses increased by £4.500 
on account of the electrification of certain eestions of the system. They 
still had a small surplus after paying the 4 per cent guaranteed by the 
Argentina Electric Traction Co. and also the 44d. per share over and 
above the 4 percent. He was persuaded that when the whole of the 
line was electrified and got into smooth working order they would have 
a large increase in receipts, aud he was told that the calculations made by 
the Argentina Electric Traction Co. aa to the reduction in expenses were 
likely to be realised, 
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BABCOCK & WILCOX (LTD.)—4At the meeting on Tuesday the chair- 
man (Mr. John Dewrance), said the directors considered the figures in the 
balance-sheet were extremely satisfactory. ‘The interim preference 
dividend of 3 per cent. and 8 per cent. and a bonus of 2 per cent. on the 
ordinary shares were declared for tke half-year to Dec. 51 last, tax free, 
£50.000 added reserve and £25,000 to dividend equalisation fund, leaving 
£17,878 to be carried forward. 


DEUTSCH-ATLANTISCHE TELEGRAPHENGESELLSCHAFT.—The report 
for 1902 (covering the second year’s working), which will be presented at 
the meeting on May 14, states that, notwithstauding commercial depres- 
sion in Germany and neighbouring Continental countries, there was an 
increase in. the traffic of over 500,000 words and a considerable increase 
in Press messages in consequence of the visit of Prince Henry to America. 
This increase occurred although there were two interruptions near Start 
Point on the English coast of 12 days in February and March. The com- 
pany have now laid a piece of cable of greater mechanical strength at this 
point. The laying of about 50 nautical miles of cable near the Dutch 
coast was accomplished by the cs. “ Von Podbielski” in March last. To 
pay for the manufacture and laying of the second Atlantic cable the company 
issued in July 4 per cent. bonds to the amount of 20,000.000m. (.£1,000,000) 
The new cable is being manufactured at Nordenham, and ou Dec. 31 970 
knots were ready, while the preliminary surveys were carried out by the 
c.s, Von Podbielski” between May and July, 1902. The first section of 
the cable will be laid by tbe c.s. Stephan," from Borkum to the mouth 
of the English Channel, and the second section from that spot to the 
Azores will be laid by the * Vcn Podbielski.” These operations will begin 
in May and be completed by July, 1903. A submarine cable training 
school has been equipped at Emden at a cost of 45,0C0in., and additional 
laud been acquired st Horta for accommodating the company’s cable staff in 
the Azores. After taking into account the balance from 1501(185,425.8 7m.) 
the total receipts were 2,371.048.24m., expenses were 464,738.65m., interest 
49,590.29, cable repairs 78,681.01m., cable redemption and renewal fund 
247,929.€6m., and after writing off 59,100.08m. from cost of apparatus 
&c., the net profit was 1,491,113.37m., out of which a dividend of 5 per 
cent. on the paid-up capital (compared with 44 per cent. in 1901) is recom- 
mended to be paid. 


GENERAL ELECTRIC POWER CO., LTD. (JOHANNESBURG).—At the 
meeting, held on 27th ult. at Johannesburg, Mr. R. G. Fricker said the 
net profit for the past year was £2,802. The company was formed to 
tupply electric power to the mines of the Consolidated Goldfields of South 
Africa in the Germiston district, and, except during the period when 
numerous mines were closed down, it had carried out this mission. "There 
had been an increase of business during the year, and they were deriving 
some revenue from the supply of current for lighting in the neighbouring 
village of Germiston and the township of (Georgetown, and a considerable 
inerea«e in the demand for this purpose might be expected. The day load 
for power in the mines would now begin to grow, and this would tend to a 
more economical working. ‘Ihe company should have a prosperous future, 
even supposing it could only find consumers for the power which it was 
now generating, but the use of electric power was growing day by day, aud 
there was no doubt that when the mining industry had assumed its normal 
conditions they would find that even with a considerable increase of plant 
the demand would consistently prove greater than the supply. 


HAMILTON, MOTHERWELL AND WISHAW TRAMWAYS CO.—At the 
meeting last week the chairman (Mr. A. R. Monks) said the contract with 
the British Thomson-Houston Co. for construction, which included 
laying of permanent way, erection of power station buildings, car sheds, 
aod electrical equipment of line, was rapidly approaching completion. 
Taev bad anticipated that the line would be open for traffic during May, 
but theopening must be deferred to a date early in June. Powers had 
heen applied for to extend the tramways to Cambuslang, Bothwell, Moss- 

end, Larkhall, Newmains, and adjoining districts. If the bill passed Parlia- 
ment, the name of the company would be changed to the Lanarkshire 
Tramways Co. 


NEW ZEALAND ELECTRICAL SYNDICATE (LTD.)—'l'he directors’ report 
for 1902 states that the profit was £4,595. 3s .6d. (including £219. 14s. 11d. 
from last account), after paying debenture interest and preference divi- 
dends, writing down stock £476. 198. 10d., and debiting 42, 128. 178. 8d. 
for repaira and maintenance. It is now proposed to write off the whule of 
certain suspense and other account, and to pay dividend of 10 per cent. 
(less tax) on the ordinary shares, leaving £1,183. 128. 5d. to be carried for- 
ward. During the year £9,721. 9s. 5d. was spent on extra plant, acd 
additional plant has been ordered to provide for the growth of business. 
The balance of first mortgage debentures (£24,000) will be paid on Nov. 1. 
Notice wiil shortly be given to pay off the eecond and third mortgage 
debentures, amounting to £40,950. It is proposed to create and issue 
£75,000 5 per cent. first debenture bonds, and to increase the capital. 
The name of the company is to be changed to the City of Wellington 
E:ectric Light and Power Co. (Ltd.). 


ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD. —At the meet- 
ing on Wednesday, the chairman (Sir AUCKLAND CoLvIx, K. C. S. I.) 
eal that the net revenue was somewbat lees than in 1901. As 
regards the telephone business, they had, unfortunately, a cyclone at 
taogeon, and the damage done to their overhead construction had cost 
a considerable sum to remedy. and that also militated against the year’s 
profit, and there was an increased charge on the debit side of the 
account in respect of income tax. They had been successful in the 
negotiations with the Government of India for the renewal of their 
Indian licences. which were renewed for 60 years from April 1. 
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The Egyptian Telephone Co. continued to grow with increasing success, 
The underground cabling of Cairo and Alexandria was now completed, 
Telephonic communication between Cairo and Alexandria had been estab- 
lished by the Egyptian telegraph authorities, and the two lines had been 
leased to their company, experimentally, for two years, after which some 
more definite arrangement would be entered into. 


PRIMITIVA GAS AND ELECTRIC LIGHTING CO. (LTD.)—The chairman 
(Mr. H. E. Jones) at the recent shareholders’ meeting, said depre- 
ciation on electrical works and machinery was a new charge, which had 
been discussed by the directors at length. As to depreciation generally on 
electricity undertakings, he found it was rather the exception than the 
rule to allow depreciation at all ; but tbat certain prosperous undertakings 
in London had cn the average provided about 3 per cent. in the shape of 
depreciation for several years past. ‘The amount written off by the com- 
pany was calculated on that basis. Mr. Joseph Kincaid said the company’s 
power station in Buenos Ayres was situated in the best possible position, 
in the centre of the consuming district. The capacity of the plant installed 
was over 2,8C0kw., which was ample not only for existing consumption, but 
for a large increase in the demand. 


WESTERN UNION TELEGRAPH CO.— This company have issued their 
report for the quarter ended March 51, 1905. The following statement, 
dated March 11, shows the condition of the company at the close of the 
quarter ended Dec. 31, 1902:— 

Surplus Oct. 1, 1902, as per last quarterly report . $11,520,617 07 

Net revenues, quarter ended Dec. 31, 1902.............. 2,117,330 28 

From which deducting for— $13,645,947 35 
Dividend of 1} per cent. paid Jan. 15 $1,217,011 25 


Interest on bonded debt 252,550 00 
— — 1,469,561 25 
Left a surplus Jan. 1, 1903, ff . $12,176,286 10 


The net revenues of the quarter ending March 31, 
based upon nearly completed returns for January, 
partial returns for February, and estimating the 


business for March, will be about . 1,850,000 00 
From which appropriating for— $14,026,386 10 
Interest on bonds ð⅛ ErEe UT 260,000 00 


$15,766,586 10 
It requires for a dividend of 1} per cent. on capital 


stock issued, abounu . . T— E wee — 1,217,011 25 
Deducting which leaves a surplus, after paying divi- 
rr $12,549,374 85 


In view of the preceding statements, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declared. 


NEW COMPANIES STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 

NEW CENTURY ENGINE (FOREIGN PATENTS) CO. LTD.) — Reg. April 16, 
capital £45,000 in £1 shares, to acquire any patents or inventions, to adopt 
an agreement with Nimrod Syndicate (Ltd.), to carry on business as manu- 
facturers of locomotives and engines, mechanical engineers, boiler makers, &e, 


RAPID MAGNETING MACHINE CO. (LTD.)—Reg. April 9, capital £3,000 
in £1 shares, to acquire from S. Benton and H. H. Thompson (trading as 
the Rapid Magneting Machine Co.) the benefit of certain inventions relating 
to the separation of iron, steel and other magnetic metals from any non- 
magnetic metals or materials, and to carry on the business of magneting or 
separating machine manufacturers and merchants, electrical and mechanical 
engineers,&c. Fire t directors are S. Benton, H. H. Thompson and A. D. Keeling. 


STEAM GENERATORS LIMITED.— Reg. April 21, capital £12,000 in £1 
shares, to adopt an agreement with A. Lafargue and others, to construct, 
purebase, equip, maintain and work omnibuses, carriages, locomotives, 
tramcars, launcher, &c, to carry on business as engineers, boiler and gene- 
rator manufactuaers, machinists, &c. Reg. office: 54, Clementa-lane, E. C. 


YORK ELECTRICAL CO. (LTD.)—Heg. April 22, capital £5,0C0 in £1 
shares, to adopt agreement with W. Wainhouse and W. McKay, to a-quire 
business of York Electrical Co. (Ltd.), and to carry on busiuess of elec- 
tricians, electrical, mechanical, sanitary and general engineers, electric wire 
and cable manufacturers, suppliers of electricity, &c. First directors are 
W. McKay (chairman), W. E. McKay and W. Wainhouse (managing). Reg. 
office, Century-buildinga, St. Sampson's-square, York. 

YORKSHIRE ELECTRIC TRAMWAYS CONSTRUCTION SYNDICATE (LTD.) 
— leg. April 25, capital £280,000 in 180 preference shares of £1,000 each 
and 10,000 ordinary shares of £10 each, to adopt an agrecment with F. 
Schenk, to acquire any tramways, railwaya, light railways, telegraph and 
telephone lines and electric, hycraulic or other works, to apply for Parlia- 
mentary, municipal or other concessions or rights in the United Kingdom 
or elsewhere, to grant and accept leases and licences for working tramways 
railways, &c., to erect, lay down and maintain all necessary works, buildings, 
cables, wires, accumulatcrs, lamps, exchanges, telephcnes and apparatus 
connected with the generation. distribution and utilisation of electricity, 
and to carry en the business of tramway, light railway, omnibus and van 
proprietors, carriera of passengers and goods, manufacturers of and dealers 
in rolling stock, vehicles, accumulators and dynamos, suppliers of 
electricity, &c. 
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LIENS, &c., REGISTERED. 

BARNSLEY AND DISTRICT ELECTRIC TRACTION CO. (LTD.) Ti ust 
deed, dated April 8, 1903, to secure £20,000 debenture stock created by 
resolution of even date, has been registered. Property charged, company's 
undertaking and assets, present and future (as floating security). Trustees, 
Electric and General Investment Co. 

ELECTRIC LIGHTING AND TRACTION O0. OF AUSTRALIA (LTD.)— 
Acknowledgment of indebtedne:s under seal, dated March 31, 1903, to 
secure £75,000 debenture stock (making, with £75,000 already issued, 
£150,600, and being supplemental to trust deed dated Sept. 26, 1901), and 
a deed dated March 31, 1903, modifying terms of such trust deed, has been 
registered. "Trustees, Electric and General Investment Co. 

A. REYROLLE & CO. (LTD.)— First mortgage debenture, dated March 31, 
1903, to eecure £5,000, charged on company’s undertaking and property, 
present and future, including uncalled capital, has been registered. 
Holders, Lloyds Bank, Memorandum of satisfaction in full of debenture, 
dated Oct. 8, 1902, securing £2,000, has also been filed. 

Discharge reg. April 16 of Jien dated Oct. 8, 1902, for £2,000. 

ROSLING AND FYNN (LTD.)—Memorandum of satisfaction in full of 
debenture, dated May 1, 1902, securing £1,330, has been filed. 


CITY NOTES. 


md 


MEMORANDA.—Bavk rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 24 3d. per oz. (April 50). Congola 9113— 911; for money, 9114—91 3 
for account: 24 per cent. 91$— 92 (April 50). Consola Pay Day, May 6; 
Stocks and Shares Continuation Days, May 12 and 26; Ticket Jays, 
May 13 and 27; Pay Day, May 14; Mining Share Carry-over Days, May 
11 and 25. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—'l'he 
report for 1902 states that the net amount in dividends received on the 
shares held by the company, after deducting tax, was £40,527. After 
crediting sundry receipts (£64) and amount from previous year (£7,529), 
the credit balance was £47,914. After deducting general charges in 
London and expenditure in brisbane, there wax a balance of £44,836. 
Interest absorbs £18,000, and interim preference dividend £9,375. It is 
recommended that the balance (£17,461) be appropriated in payment of 
balance preference dividend (£9,375), carrying forward £8,086. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—In response to the 
request of the shareholders of this company the British Electric Traction 
Co. have agreed to extend the time for acceptance of the offer of the 
exchange of shares until 16th prox. 


DEUTSCHE SEETELEGRAPHEN GESELLSCHAFT. — During the part 
year cable repaira cost 194,139m, and 85,454 m. have been placed to cable 
renewal fund. A new cable is to be laid in the Channel. The net profit 
was 28,0721. 

DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION CO. 
(LTD.)—'l'he profits for 1902 allow of a dividend of 44 per cent. being 
paid «n the ordinary capital, as in 1901. The sinking fund has been 
increased to £6,150, and £2,000 is allowed for depreciation. There was an 
increase of 612,900 in the number of passengers carried, 

W. T. GLOVER & CO. (LTD.)—A petition to confirm a resolution 
reducing the capital of this company from £250,000 to £214,850 has been 
presented to the Chancery of Lancaster, and will be heard by Vice-Chan- 
cellor Sir Samuel Hall at St. George's Hall, Liverpool, on May 4. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The 
quantity of electric current for the quarter ended Ladyday, 1903, is 
returned at 2,063,412 units, estimated to produce £53,530, against 
1,989,972 units, which produced £33,166, for the corresponding period of 
1902. 

OSWESTRY ELECTRIC LIGHT AND POWER CO. (LTD.)—The directors’ 
report for 1902 states that the increase in the receipts from sale of current 
was larger than in any previous year. The available profit was £393. A 
dividend of 5 per cent. was declared at the recent meeting and £170 placed 
to reserve. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION (LI D.) - A special 
meeting was held yesterday to pasa resolutions to alter the name of this 
company to the British Power Co. (Ltd.), and to increase the capital from 
£100,000 to £250,000 by the creation of 15,000 new £10 shares. 

STOCK EXCHANGE NOTICES. —Application has been made to the Stoc k 
Exchange committee to allow $1,666,700 additional capital stock of the 
Commercial Cable Co., further issue of £60,000 44 per cent. firet mortgage 
debenture stock (redeemable) of Edmundsons Electricity Corporation (Lt1.), 
and 4,000 ordinary £5 fully-paid shares of the Urbun Electric Supply Co. 
( Ltd.) to be quoted. 

SUBMARINE CABLES TRUST.—The revenue for the financial year to 
April 15 amounted to £24,590. 14s., and expentes to £1,213. 11s. 8d., 
leaving £23,377. 2s. Ad., to which is added £71. 11s, 5d. brought forward, 
making £23,448. 1583. 94. After providing £19,527 to meet payment of 
coupona, £3,803. 158. has been tranaferred to redemption fuod, leaving 
£117. 18s. 9d to be carried forward. 35 certificates have been redcemed 
during the year by purchase in the open market, costing, as shown, £3,803. 158. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD.).—The directora’ 
report for year ended Dec. 31, states that the gross receipts were 
£34,295. 18s. ld., against £32,106. lls. 2d. in 1901; working expenses 
£24,295. 58. 2d., against £23,022. 4s. 10d. After providing £6,800 for 
interest there remains £3,198. 12s. 11d., to which is added £372, 10s. 2d. 
from Dec. 51, 1901, making £3,571. 3s. 1d. Of this £2,000 is placed to 
general reserve and £1;000 to maintenance ship's reserve, leaving £571. 3s. Id. 
to Le carried forward. 


YORKSHIRE ELECTRIC TRAMWAYS CONSTRUCTION SYNDICATE (LTD.) 
A prospectus of this undertaking has been issued. The syndicate has a 
capital of £280,000 in 180 preference share of £1,000 each and 10,000 
ordinary shares of £10 each. The ordiuary shares go to the vendor, the 
preference shares only being available for subscription. The syndicate is 
formed to acquire four provisiozal orders, to reconstruct certain electric 
tramways in Leeds, Wakefield, &c., and to make extensions for the purpose 
of connecting these tramways to those of a number of important towns in 
the West Riding of Yorkshire. The total leny.h authorised by the order 
is about 38 miles, and of the entire system about 55 miles, 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


5 
Week g Inc. | 
Lina. ended 9 or Dec. 
No. of Inc. or 
J | eee Amount. Nes (a) 


£ £ 
* Aberdeen „ Apl. 25 950 T 252 47 44,972 111,678 
Ayr Corporation — „ 20 250 ＋ 814 49 13,070 ... 
Barnsley . . .... „ 17 251 153 2,570 - 
*Birmingham Tramways. 
*Blackburn Corporation.. 


Blackpool Corporation... + 901 
Blackpool and Fleetwood „, 295 | + 7 ; 
Bolton Corporation . „ 1,7517 216, 14 | 7245 |+ 1,519 
BournemouthCorporat’n, „ 22 950 .. 41 | 19,566 sas 
Bradford Corporation...) „„ 26 | 3,352/+ 514) 74 ! 13,944 i+ 1,193 
Brighton Corporation... „ 25 726 4 27 22 16,605 + 4,232 


Brisbane Tramways ... . Mar. 11 | 2,477|+ 84 10 25,507 “ 931 
„Bristol Trams & Carriage Apl. 24 4,47 . 235 22 | 92437 4 9,443 
Buenos Ayres & Belgrano Mar. 29 | 2643 + 44 15 | 36.548 + 4,017 
Burnley Corporation .. Apl. 25 732 + 64 4 

Calcutta Tramways Co... 5 25 K 29,609 + R7431, 17 R 37.510 REI, 357 
Camborne-Redruth ......| , 27 102. .. 25 | 2,840 Ms 
Cardiff Corporation... , 25 | 1,659 + 955 46.587 + 4,025 
Carlisle Tramways CO.... „ 29 183 + 14916! 2629 + 450 
Central London Railway „ 25 7,073 + 216, 17 119,003 + 6,159 
Chatham & Dist. Lt. Rys. „ 25 412 n.. 16 6.9014 
2971|- 22 17 53,788 |+ 3,253 


City & South London Ry. „ 26 


Cork Elec. Trams. Co.. „ 23, 436/- 9| 16 6,531 |+ 398 
Devonport & Dist. Trams „„ 17 54| 153 6,100 1 160 
Doncaster Corporation... Us ; T 


Dover Corporation „ 25 185|- 13) +4 792 $ 53 


: A 
* © 
CA 
+ 


Dublin & Lucan Railway; „ 20 94/— 8 17 1,551 |+ 10 
Dublin Southern Dist.... „ 24 784 — 18 $16 | 11,974 + 3.878 
Dublin United erem] s 24 3,733 | + 9i S16 22% ! 

Dudley—Stourbridge . „ 17 1,189 + 495 154, 11,203 T 1,149 
Dundee Corporation ...| „„ 22 751 ＋  48| 49 | 37,826 [+ 5,416 
East Ham Council.. ,, 25 588 ＋ 160 +4 23551 + 822 
Gateshead & Dist, Tram: |. ,, 17 924 ＋ 258 154 12,573 | + 2,787 


Glasgow Corporation ..,, 25 13,295 | ＋ 1,551. 46 580,586 | 26,516 
Gravesend—Northüeet | , 17 272, — | 154| 2.855 | 115 
Greenock & Port Glasgow] „ 17 553 + 2. 154 6,550 482 
Halifax Corporation... E "Rc D M 
Hartlepool Tramways ..| , 1 286|/+ 51 153 3,460 + 513 
Hull Corporation.. . , 25 | 1637|- 5 4 6533 T“ 434 
Isle of Thanet Co.. . , 25 3387 f 108 .. a ds 
Kidderminster & Dist....| „ 17 186,+ 76 15M 1,617 100 
Kirkcaldy Corporation. „ 22 215, aa «1 | 1.485 eia 
Leeds Corporation ......| , 25 4887,* 191 4 23,295 + 2,117 
Liverpool Corporation... „ 18 10,120,4 6032 16 159,431 * 8,187 
Liverpool Overhead Rly. „ 26 1,651 T 233 +17 | 26,218 '+ 2,379 


+ 


Manchester Corp.. . . . » 25 11.341 8,687 97 153,08) | qe 
Merthyr. . . „ 17 284 | + 154 154, 2,905 |- 158 
Middleton. „ 17 | 40 + 189 154, 6.902 — 93 
Newcastle-on-Tyne Corp| , 25, 2,873|+ 411 16 | 46,555 . 
Oldham, Ashton & Hyde.“ „ 17 691 ＋ 206 154 8.183 4 967 
Perth (W. A.) Elec. Trams ,, 24 1,054 f 94 516 19,345 + 1,916 
Peterborough . „ 17 205 | 12| 1695| .. 
Poole & Dist....-.—.-.—.| „ 17 415| 159 154 3,801 M 687 
*Portsmouth Corporation) ,, 25 1,405 90 ..1 .. 2. 
Potteries . . . . . . „ 17 1,6025 4 179 153, 23,110 + 193 
Rothesa e . „ 17 | 201 + 155 154 832 + 330 
Salford Corporatior ...... „ 971 3,136/4 862 4 | 13,187 + 4,359 
Sheerness ......... eee » 19 | 222. xd. 222 | 


„Sheffield Corporation .. „ 26 4,042 4. 146 17 69,694 + 7,253 
Southampton Corp. ...... T ind bis 
Southend Corporation...|  .. ZEE: je eee 895 
Southport Tramways ..| ,, 17 435 + 209, 153] 3,655 + 1,252 
*8. Staffordshire Trams...) „ 17 1,117 + 381 154|11,2255 4 36 
*Sunderland Corporation. „ 26 | 1,019; 4| 4174 |- 146 
Swansea Trams. „„ 17 591 | 

Taunton Trams... „, 17 78 
Tynemouth & Dist, „, 17 379 
Tyneside Trams Co....... „ 22 217| .... | lo | 35958, .. 


Wallasey Dist. Coun. ...| „ 25 5960 ＋ 100, t4 2,320 514 
Weston - super- Mars ,, 15 142 — 15 525 — 
Wigan Corporation.. oP ip — sie -— 
Wolverhampton District| „ 17 562,4 407 154) 5,502 + 3,162 
Wrexh am cece al. age Le 142 | 2 573 Do 
Yorkshire Woollen Diet.“ ,, 17 305 aie 84! 16031, .. 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 3 days.: Minus 2 days. J Plus 3 days. & Plus 2 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


NAME. 


ELECTRICITY SUPPLY. 
| Hi'ekh'thà Gr’nw’ch D'st'ct Wlec.Lt.Ord.(fuiiy pd.) 


ay Do. 4} 1st Deb. Stock Prv. Certs (red. à oon.) - 
1 Bournemouth and Poole Elec. Suppl „ 
4/6 Do. & per Cent. Cumulative Pref. .... 
Ani Do. s Second Pref. (e 
264 Do. t. Debenture Stock (red. 
- Bromley (Kent): Ele. “ght a and Power lst Debs, 
4/6 | Brompton & Elec. Supply Ord ........... 
8/6 Do. 7 perOent.Preference ......... pbi raa 
in r0 iy Ord. (1 to 80,000) .. 
496 Central Electric ——— Co. 4 Guar. Deb. Block .. 


us Do. & . 
9755 Do. City Undertaking 48% Cum: Pre. 
195 Do. 4% Deb. Stock Pets — P —€ 
30 | Chelsea Elec.SupplyOrd.(Nos.1-14,000420,501-50 
*t2 * per Oent. 97 Stock (red.) .. 
10/0 we 4 Electric Ligh QNL eos d 
18 6 per Cent. Oumulative Pref, ........ ... 
5 * Do. 5 per Oant. Debenture Stock (red.) 
2 Do, 44% 2nd Deb, Stock (red.)  - 2 
Oounty of Brush Prov. jin 
5/9 Do.  8perOent. Oumulative CMM. aed 
bd Do, 443 Deb. Stock (all pd.) (red. à 
ty Bupply Co. O — 


sete 


Folkestone 
% Do, á% 1st Debenture 8 (red.). 


%%%, 


indo- 1 to 1,200) (red. 
yondon Platino-Brasilian 6 per Ooni. Debs., 1904 
e rime e 4% aes — (ree. aA 


5/0 and tabridge Ordinary .... .. i 
6% Do. 6 Oent. lst 5 %%% %% %%% CORE EE EEE Fee 
4 Do. 4% Deb, Stock (red.) 

4 Kenstn.& Engtbg.Co. A iret aii ceri 3: 

London MER Ordinary re 

8/6 De 8 ENDES 

42 4 per — ad Mo Debentures .... 

7,6 ER Elec. Bu - ss d 1to = 200 - 

per Oen Stock Firs 
| rer Mort. Deb. Sot Visi 
e "3 Ordinarv 
4 Do. 4 per Gent. 1st Mort. Debs. v Si 
‘ Do. 4% Deb benture St 8 
0 tock . . 
*Royal Electric Oo. Jo. of Montreal 447 Mrt.D 

— 0 of Mon ba. 

96 It. Jamos's and Pall ee bs 

3/6 Do. 7 per omi PA Proferenos .......... ee 

"47 Do. 84 per Cent. Debenture Stock (rod. 

2/6 | *mithfield Markets Electric Supply Nrd 

4% Do, 4% Debentures .. ‘ 

1/9 auth London Electric Supply Ordinary ` ; 

22% Vihen Electric Supply Ord. .. ds 

2/270 595 Cum. Pref. 

6 6 2 Wlentrie Runolv Ordinary 

2/6 Do. ö per Cent. Cum. Pret. 

TELEGRAPHS. 

4% "African Direct Telegraph 4? Mort. bob. ire ,)..... 
. Amazon Telegraph. . ; 
- Do, ß per t, Deharture 

1500 C Ä 
H 50 Preferroc asd 
42 | Jommercial Oable Oapital SOD us 
$ * Do,  €perOent. Debentare Sim. . x 
Do. Preference 10 per Oent. .. ....... " 
20 | -nrect LOL d AME 
| Do.  10perOent. ulative Preferenò  .... 
Do. 4 Oent. opi "PNE SUERTE 
Direct United States Oable 
dur ame ba A Ba D | 
" .. »o +o xd 
vA Do. N per ent. Preference Stock ....... ... 
" De 4 per Oant. Mort. Deb. Stock (red. » 

4 Do.  4perOent, Dobenture Stock 

*Slaetor»n and B. African 4% Mort. Deb. 1909 ...... 

4 Do. 4 por Oant. Mauritius Bub. Debe re. 

5/U | reat Northern of 

x Halifasx&Bermuds Oable 44 ort.Deb.(wthnNos. 
* 
coe Wee our serene "99599599 
West Ooaet of pag 8 

12 4 per Oent. Debentures .  . ues. 
soo Wost India and Panam: „%%% D — 

6/0 Do.  $perOert.lstProf. . .... n 
— Do. 6 per Cent. 3nd Prot oc Doe . 

b * Do 5 ove Debentures ...... . " 

í Western h (late Br zili'n Submarine, e 

* Do 5 por h Doba. (2nd Baie, 1888, 
4; Do. á per Cent, Deb. Btock (red.). 
TELEPHONES. 

60 | Ubili (fully paid) . bir 

n^ konte V — ASA 

| Do. 6 r 2 2e 

National Co. Preferred 8 e 
Do. Stock —— tme s 
Do,  6perOent. Oumulative lst Preforero. | 
6/0 Do, 6 per Oent. Oumulative 2nd Preference . 
Do, 5 per Oent. Non-Oumulative 8rd Pref. .. 
Do. Debenture Stock 34 par Cent. (red. ...... 
Do. ( per Cent. Debenture Stock (red. 
999999. 9990999»909909* 920994959240. 99 999. 90 0000o seor eee 
8/0 United River Pia Plate ative Prez. "9.989 SCs Ceres. „„ — 9n" 
[| 2/6 Do, 5x Oumulative Prat. [III ae el TEILT 
De, b der Oeni, Debentures Steck (rd.) 


* 
. 


FINANCIAL, INVESTMENT, às. 
— e apa Investment dx Cum. Prei. .. 
ME EE Ea —— 
Reute . „„ „ ...- 
Nuhmerina Cebles Teet 


— s.» + 


PREVIOUS 
WEEK'S PRICE, 
APR. 22. 
8 
118 121 
124 134 
10 11 
103 113 
1'3 ‘06 
102 195 
103 1t 
10$ 103 
7 8 
7 8 
107 110 
9 94 
61 b 
it b 
105 107 
6 64 
469 1129 
t0 11 
134 144 
122 127 
103 106 
8 9 
12 13 
110 113 
6 64 
102 105 
83 ve 
1m ui 
6) 7 
100 108 
108 6 
24 21 
51 6 
100 103 
174 181 
110 115 
98 101 
14 15 
9) 102 
5$ 64 
38 101 
Ye H 
gi 110 
16 
A M 
98 "1 
3 31 
88 8 
84 4 
4 53 
1 bà 
u 8 
ei €i 
97 iul 
2: 8, 
70 80 
43 51 
81 91 
9 93 
155 165 
R9 92 
7 8 
14) 124 
24 84 
7 8 
982 1022 
9 10 
99 102 
116 121 
&3 86 
106 109 
13 113 
105 108 
99 102 
1012 104% 
24 28 
99 102 
87 41 
100 104 
97 100 
8 4 
96 99 
. [| 
6; 62 
34 44 
t9 102 
11 . 
101 104 
96 99 
sł 44 
i 1 
1 
99 11 
77 79 
13 14 
12 13 
b bł 
97 99 
102 104 
1 
B 
4B aa "t 
b} 6 
Bg Y 
12 iB 
64 % 
102 112 


W 


Price 
, 
Ayr. 29. 
8 
118 121 
124 133 
10 11 
103 lij 
108 106 
102 106 
104 114 
10] 101 
7 8 
7 8 
107 110 
9 94 
5 51 
4j 54 
tL 107 
6 64 
109 117 
IE. 113 
184 .4i 
12! 127 
LU] 106 
8 9 
13 18 
110 113 
6 64 
102 105 
81 9è 
il 2 
64 7 
100 103 
103 106 
21 23 
be 6 
10) 103 
17 18 
110 115 
£8 101 
14 15 
99 102 
54 €} 
101 
fe t 
109 62 
ib 64 
"ES 
98 101 
8 8i 
88 93 
1 8] 
4 t 
4 5 
12 18 
8, 7 
97 101 
23 8) 
70 80 
48 51 
8 91 
81 91 
155 65 
8) v2 
7 8 
ib 16 
2% 34 
7 5 
98% 102% 
9 10 
99 102 
116 121 
83 86 
106 109 
ll 12 
106 108 
99 102 
1012 1042 
24 26 
99 102 
87 41 
100 104 
97 100 
8 4 
$6 99 
6 6 
3 4 
99 102 
11 12 
101 104 
96 99 
4 5 
* 
L 
99 101 
77 79 
18 14 
r^ p 
b 
97 99 
e 3 
18 
H 6 
42 53 
105 108 
61 
94 
13 18 
64 7i 
103 112 
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* Iu calculating the yield on this security, allowance has been made for accrued interest, but not for redemption, 
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' AMOUNT LAST PREVIOUS Price Tm PER 
1 ON. 1 DR NAME. WEEK'S PRICE, Wednesday. -OENT. DIVIDEND DUR.- 
| SHARE. DEND. | : APR. 22. Apr. 294 29. YIELDED. 
dd : ELECTRIC RAILWAYS, TRAMWAYS, "A a d i £s å | be 48 
" Anglo-Argentine Shares (1 5o 260,007) ... —— April Octo 
4180, Stock 6 Permanent bob. Stock... se. | 135, 180 125 130 412 4 - 
, 20,000 10 10/0 | Barcelona Tramways Salinas 5 3 8i ot 8} 94 5 6 8 - 
10,000 10 5/0 Do Cumulative e E etes ses a 10 9 10 5.0 0 - 
148,100 Stock 2 d Debenture Stock (red.) 95 100 .96 100 410 0 e 
15,000 10 9/0 Blackpool and Fleetwood Tramways 134 143 133 ‘at 49 8 : 
75,000 5 se. Brisbane Electric Trams, — W 8i 4 ase - 
75,000 H 2/6 Do. 52 Cum. Pref. sss. „%%% cr ph rh PARA" peres 5 5 5 0 0 * 
£400,000 | Stock Do. 4 Deb, Prov. Certa. ...... 1 102 105 102 105 4 6 0 — 
$0,000 10 Bristol Tramws repens scum | ae 21 $32 81010 | February and August 
15.000 10 | 4 Do. OumulativePreference(fallypd! .. Ws 108 | 10$ log | 81511 j 
£100,000 | Mtech ~ Do. 4 per Oent. Debentures MONDE MER 07 09 107 10) 818 4 | February and August 
£100,000 | Stock . ned Columbia Klee. Rr. Def. Ord, Stn. 6) 72 69 72 — ese 
£100,000 | Stock 5% De Pret ONL BE osito cor cott 94 93 94 — 98 5 2 6 — 
£ 150,000 10 8 Do. 64% lst Mort. Debs. „sesse. =— e 106 46. 104% 103 & 6 1 2 
132,066 10 British Electric Traction Ordinary. „| 13% lsb it} d 6 6 9 s 
118,087 10 6/0 De OZ Cam. Proli oes 12 124 12 124 416 0 | February and August 
£600,000 | Steck 6x Do. 6 per Cent. Perpetual Debentures ... .. 122 25 1:2 125 400 = 
100,000 E ves Buenos Ayres & Be o Ordinary 28 if 28 23 5 
40, t B/0 Do, 6% “A »» Pref. FOe Cee Cee COR eee eee Tee OTe Fee 5 tà 6 (à 5 9 1 ~ 
87,500 5 10/6 Do. 3 — — — 4è 5t 51 E: 511 8 
£320,000 Hoek [y 4 Do 6 per Oent. Debentures ............ lv6 10 106 1902 412 9 ; 
£^$0,000 | Bock 5% Do. 5% 2nd Deb. Bt'k Prev. Gerta. (all pc. Aes] 99 10? 93 102 419 0 Š 
1. 2,268 5 4/0 | Calcutta TON — 066 Gab toate 7 74 7 Tå 110 0 n 
4880,00 100 | e% | ^ Do. st Deb, Stock (&ed) res io 19. | wé o 4 2 : 
480,000 1 1 Cape Electric genes — — 23 24 75 ig 6 € 4 à 
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NOTES. 


In another column will be found a description of the 
inauguration of electric traction on the Mersey Railway. 
Perhaps as this is the first occasion on which electricity has 
superseded steam, the undertaking will attract more attention 
than is really warranted. The railway is only 5 miles in 
length, and from an engineering point of view does not possess 
so many features of interest and importance as the City and 
South London Railway or the “twopenny tube.” What is 
important, however, is the fact that it has only existed as a 
railway, worked by steam, since 1886, and that it has already 
been found necessary to expend a considerable amount of 
additional capital in the hope of retrieving lost fortunes. The 
moral is obvious—viz., that the day of steam for railways 
of a similar nature has passed away. We look forward with 
interest to the financial results which will occur by reason 
of this change on the Mersey Railway, and with still more 
interest to the adoption of electric traction on those sections 
of the Lancashire and Yorkshire and North-Eastern lines 
which it has been decided to equip. 
pe 
WE publish this week our report of the closing day’s 
discussion upon the two interesting Papers on distribution 
losses and resonance effects, read at the Institution of 
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Electrical Engineers. This discussion should do much to 
clear up the ideas of electrical engineers on these subjects, 
especially as regards the effect popularly known as dielectric 
hysteresis and resonance. We will not follow the professors 
who discussed whether these terms were correctly applied : 
this question is certainly of interest, but there were others 


more important. 
— 9 ——— 


IN the first place, we have now a fairly definite idea what is 
the order of the dielectric loss in a cable of modern make—or 
perhaps it would be more correct to say the dielectric loss plus 
'ast majority 


of cases it is not serious enough to impair greatly the efficiency 
ofa supply system. Should at any time an engineer want to 
lay a 10-mile 10,000-volt three-phase cable merely for supply- 
ing electrical energy to à town with a maximum demand of 
300kw. and a load-factor of 12 per cent.—vride Mr. MokbDEx's 
remarks in our last issue—there will be serious losses in the 
high-tension main if it is of ordinary type. But it can hardly 
be denied that it would be most unusual for a main of this 
length to be laid to fetch such a small load. On the other 
hand, Mr. MoRDEY's energy and persistence, as well as that 
of others who have interested themselves in the matter, will 
doubtless lead cable manufacturers to investigate more closely 
dielectric hysteresis and eddy current losses in their cables, 


and this 1s most desirable. 


NEXT we come to the revelations of Mr. DUDDELL’s 
ingenious oscillograph. Here, too, it is shown that there is 
no cause for alarm, but the Papers and the discussion on them 
have emphasised some important precautions that must be taken 
by all who employ high potentials and long cables. Proper 
main-charging appliances are evidently a necessity, and an 
auxiliary discharger in the guise of a lightning protector is not 
to be despised, even if it may be proved useless by the aid of 
higher mathematics. Mr. Sparks has done good service in 
telling us not to “run up" on the mains by increasing the 
speed of the alternator, but to do so by running the alter- 
nator up to the standard frequency before switching on, and 
to raise the voltage by inereasing the excitation ; and other 
valuable hints may be derived from the discussion. We have 
already alluded to the fresh reason for employing high-speed 
rather than low-speed engines for driving alternators, which 
may be deduced as a corollary to Mr. FiELD's Paper. 
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SOME disappointment will doubtless be felt by those 
interested in the question that the case The Attorney-Gen- 
eral v. the Corporation of Barnstaple,” reported elsewhere in 
this issue, was not fought to the end. The Corporation of 
Barnstaple had developed a house-wiring business in connec- 
tion with its electric lighting undertaking, although it 
possesses no special powers authorising it to do so. Never- 
theless, the Corporation had put forward in defence of its 
action the plea that house-wiring was to be considered 
“incidental " to the supply of electricity and could therefore 
be carried out by the undertakers working under an ordinary 
provisional order. On being pressed, however, the Corpora- 
tion dropped this defence and fell back on the strange 
argument that as a municipal Corporation it possessed the 
power that every individual had ; but it is evident from Mr. 
Justice JOYCE'S remarks that he would have regarded neither 
one plea nor the other as sufficient justification. A compromise 
was come to, however, by the action being withdrawn on the 
Corporation undertaking to carry out no new wiring work 
except in buildings of its own, to which, of course, no 
objection is taken. 

— 

THERE can be little doubt that the law as it stands is clear 
on the point that a local authority has no powers under the 
Electric Lighting Acts or any general Act to embark in the 
business of house-wiring, and that if it desires to do so it 
must obtain special powers and can only apply to this business 
money specifically borrowed for the purpose. Not only is it 
illegal to devote to such a trade money borrowed under an 
ordinary electric lighting order, but profits derived from the 
electric lighting undertaking may not be expended on a wiring 
business. Finally, we may add that, if the local tradesmen 
who are threatened with competition oppose any Corporation 
Dill seeking authority to wire houses and sell fittings, they will 
stand a good chance of success in their opposition. Free“ 
wiring, or wiring on the “easy payment" system, comes in 
the same category, and we should advise all local wiremen's 
associations to oppose free wiring clauses in Corporation Bills 
unless a protective clause is added to the effect that the Cor- 
poration will not itself do the work, but will let it out to 
contractors. 


— A 


THE evidence given on behalf of the London County 
Council before the Royal Commission on London Traffic last 
week, which will be found reported elsewhere, deals with 
only the first section out of seven upon which the Council is 
prepared to place its views before the Commissioners in 
respect of locomotion in London. As will be seen, a con- 
siderable differenee of opinion existed between the Commis- 
sioners and Mr. DiekINS0N, who spoke for the Council, 
particularly as to the position of the proposed special 
The desire of the 
London County Council is, of course, to reign supreme as 


tribunal with regard to tramways. 


the one and only tramway authority in the metropolis. It 
would certainly limit the sphere of operations of the pro- 
posed new judicial body were it restricted to considering 
solely the «question of railway communication in London, and 
Mr. DICKINSON failed to convince the Royal Commissioners 


as to the possible public benefit resulting from such a limita- 
tion. But this is not the only contentious proposition of the 
London County Council concerning the powers to be conferred 
upon the tribunal, and something further will probably be 
heard about the clauses specifying the limitation of dividends 
paid by railway companies, and the option of the local 
authority to purchase a railway undertaking. The majority 
of the remaining propositions would result in merely a transfer 
of the powers at present obtained from Parliament to the 


tribunal. 
——— G 


Mr. Carnegie and American Engineers. — The New York 
correspondent of the Standard states that Mr. Carnegie has 
promised $1,000,000, or more if necessarv, for a central 
institute in New York, where professional and social bodies 
representing all branches of the engineering profession can 
meet under one roof. 


Electric Lighting of Workmen's Dwellings.— Arrangements 
have been made (in connection with the Totterdown Fields 
Estate, Tooting) between the London County Council and the 
County of London Electric Lighting Co. for the wiring and 
fitting of the 276 cottages and the supply of electric light on 
the prepayment system at the rate of Id. per six hours per 
8 c.p. lamp. 


Glasgow Local Section, LE E.--The following committee 
has been elected for the session 1903-4 :— 

Chairman, W. A. Chamen. Vice-chairman, J. M. M. Munro. Past 
chairmen, Lord Kelvin, G.C.V.O , Prof. Magnus Maclean, Henry A. Mavor. 
Hon. Secretary and Treasurcr, E. George Tidd. Other Members of Com- 
mittce, A. R. Bennett, William M'Whirter, Prof. A. Gray, M. T. Pickstone, 
Prof. Francis Bailey, R. Robert-on, Wm. Walker Lackie, E. T. Gosling 
(representing associate members), J. R. Stothert (representing associates). 


Selenium, Burglars and Buoys.—In a lecture before the 
American Institute of Electrical Engineers and the American 
Electro-Chemical Society at New York, Mr. W. J. Hammer 
suggested that selenium cells should be placed in safes, so that, 
if the latter were opened by burglars, light falling on the cells 
would immediately cause an alarm to be given. He also con- 
sidered it possible to employ selenium on buoys at sea, so that 
gas for lighting might be turned on automatically at the 
approach of darkness and vice versa. 


Dover Corporation Bill.—After correspondence with the 
National Electrical Contractors’ Association, Dover Corpora- 
tion has agreed to delete the electrical clauses from their bill 
now before Parliament. The Corporation were seeking powers 
to set up “lamps, fittings, motors, apparatus and things," and 
they have now agreed to restrict their powers to“ meters and 
electric lines," and have further agreed to insert a clause in 
the bill to the following eflect: But the Corporation or its 
servants shall not be entitled to enter upon customers' premises 
for the purposes of undertaking wiring or installation work." 
The Association has, consequently, withdrawn its opposition. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ......... May 9,1902 ... — 
St. Lucia— Martinique ......... May 9,1902 ... — 
Guadeloupe — Martinique ...... May 9,1902 ... — 
Puerto Plata - Martinique ...... July 10, 1902  ... — 
Anjer—Kalianda .................. Aug. 2,1902 ... — 
Guantanamo Mule St. Nicholas Aug. 5, 1902 May 4, 1905 
Cayenne — Pinheiros Aug. 15, 1902 . — 
St. Lucia St. Vincent ......... Sept. 19, 1902 ... — 
Reissi-Issa (Yemen)— Camaran Oct. 22, 1902 .. — 
Paramaribo— Cayenne Feb. 27, 1903 .. — 
Jamaica — ColowPwun Mar. 15. 1905 May 5, 1905 
New York—Hayti i April 13, 1905 — 
St. Jacques — Haiphong April 17, 1903 May 5, 1903 


Zeitschrift fur wissenschaftliche Photographie, Photo- 
physik und Photochemie— This new German journal, of which 
we have just received the first copy, is edited by Herren E. 
Englisch and K. Schaum. The first issue contains the following 
articles :— Remarks on the Theory of Kirchhoff's Law" (by F. 
Richarz); “ Tests on Kirchhoff's Law based on the Emission 
and Absorption of Glowing Tourmaline” (by A. I'flüger); 


er 
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* Remarks on the Photo-Chemistry of Iodide of Silver " (by 
Lüppo Cramer), and “On the Stereoscopy of Microscopic 
Objects " (by W. Scheffer). The publication is illustrated, and 
12 issues are to form one volume, the price of which is M. 20. 


Institution of Electrical Engineers— Newcastle Local Sec- 
tion.— The annual general meeting was held at the Durham 
College of Science on Monday evening, May 4th, when the 
ron for the past session was read and approved and the 
following officers elected for the next session :— 

Committee for 1905-4. — Chairman, G. G. Stoney. Vice-Chairman, Alexr. 
Moir. Past Chairmen, A. W. Heaviside, John F. C. Snell, John H. Holmes. 
Other Members of Committee, Prof. H. Stroud, Dr. W. M. Thornton, 
George Ralph, Wm. Cross, H. L. Riseley, E. Eugene Brown, A. L. E. 
Drummond, W. B. Woodhouse, A. Le Rossignol, James Pigg, Charles 
F. Proctor. Hon. secretary, W. D. Hunter. 


An asterisk denotes new members of the committee. 


Institution of Electrical Engineers Concert and Conver- 
sazione.— Invitation cards in the name of the president of the 
Institution of Electrical Engineers are being issued to members 
of the Institution for a concert to be given at the Royal Albert 
Hall on the evening of Thursday, June 11th, on the occasion 
of the International Telegraph Conference. As announced 
at the last meeting of the Institution, the annual conversazione 
of the Institution of Electrical Engineers will be held at 
the Natural History Museum on the evening of Tuesday, 
June 23rd. This date has been selected as one on which it 
will be possible for the members of the International Telegraph 
Conference to be present. The bird gallery will this year be 
opened in place of the gallery of fossil mammalia. 


Memorial to the late Sir Henry Bessemer.—4A representa. 
tive committee has been formed for the purpose of raising à 
memorial to the late Sir Henry Bessemer. ‘The phenomenal 
industrial development of the world in recent years is largely 
due to the metallurgical process which bears the name of 
Bessemer, and it has long been felt that his life's work should 
be suitably commemorated in the centre of the British Empire. 
The objects of the memorial are as follows :— 

First, the erection (and if necessary the endowment) of metallurgical 
teaching and research works in connection with the University of London, 
equipped fir the testing of ores and metallurgical products by modern 

methods and for the investigation of new methods and processes, Second, 
the foundation of international scholarships for post-graduate courses in 


practical work in connection with proposals now under the consideration of 
the Board of Education. 


The committee includes leading representatives of the metal- 
lurgical, engineering and mining industries and professions, 
and of educational authorities. A meeting to inaugurate the 
fund will be held at the Mansion House on June 29th. 


Water Power Developments in America.— We are informed 
that Messrs. Stone and Webster of Boston, U.S.A., who 
operate a number of power companies in North American 
territory, have given a contract to the General Electric Co. 
(U.S.A.) for generators to be used in supplying power for 
the tramways, lights and factories of a group of cities on the 
Northern Pacific coast near Puget Sound in the State of 
Washington. The order includes six 3,500kw. generator sets 
to be directly connected with tangential water wheels operated 
by glacial flow, taken from the Puyallup and White rivers. 
The torrents have their rise on Mount Rainier, a volcanic 
peak rising to a height of 14,500ft. There are 16 glaciers 
covering an area of 100 square miles, with a thickness varying 
from 100ft. to 1,500ft. approximately, which serve as unfailing 
reservoirs. During the coming autumn the machines will be 
completely installed, and will s Porten a total of 30,000 H.P., 
part of which will be employed by the Stone- Webster concern 
for its traction and lighting business—including its “ inter- 
urban“ electric line between Seattle and Tacoma—before the 
end of the year. When the glacial flow is fully utilised it is 
believed that it will be feasible to transmit the electric power 
developed from it southward to Portland in Oregon and 
northward to Victoria in British Columbia. 


Royal Institution.— At the annual meeting of the members 
of the Royal Institution on May Ist, the report of the Com- 
mittee of Visitors for the year 1902, testifying to the continued 
prosperity and efficient management of the Institution, was 
read and adopted, and the report on the Davy-Faraday 
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research laboratory of the Royal Institution, which accom- 
panied it, was also read. The following gentlemen were then 
unanimously elected as officers for the ensuing year :— 

President, the Duke of Northumberland. Treasurer, Sir James Crichton- 
Browne. Secretary, Sir William Crookes. Managers, Mr. Henry E. Arm- 
strong, Sir Benjamin Baker, Mr. Shelford Bidwell, Sir Alexander Binnie, 
Sir Frederick Bramwell, Bart., the Hon. Sir Henry Burton Buckley, the 
Right Hon. the Earl of Halsbury, Dr. Donald William Charles Hood, the 
Right Hon. Lord Lister, Mr. George Matthey, Mr. Edward Pollock, Sir 
Owen Roberts, Sir Thomas Henry Sanderson, Sir Felix Semon and Sir John 
Isaac Thornycroft. Visitors, Mr. John B. Broiin-Morison, Mr. Horace T. 
Brown, Mr. Frank Clowes, Dr. James Mackenzie Davidson, Mr. Frederick 
William Fison, Mr. Francis Fox, Mr. Francis Gaskell, Dr. James Dundas 
Grant, Lord Greenock, Mr. James E. Horne, Mr. Maures Horner, Mr. Wil- 
son Noble, Mr. Arthur Rigg, Dr. George Johnstone Stoney and Mr. George 
Philip Willoughby. 

The president has nominated the following vice-presidents for 
the ensuing year :— 

Sir Benjamia Baker, Sir Frederick Bramwell, Bart., the Right Hon. the 
Earl of Halsbury, Dr. D. W. C. Hood, the Right Hon. Lord Lister, Mr. 
George Matthey, Sir James Crichton-Browne (treasurer) and Sir William 
Crookes (hon. secretary). 

The special thanks of the members were returned to Mrs. Frank 
Lawson for her donation of £50 to the fund for the promotion 


of experimental research at low temperatures. 


Wireless Telegraph Notes.—The Electrical World of New 
York states that tests to determine the true value of wireless 
telegraphy as a medium of communication in naval warfare 
will shortly be conducted by the United States Navy Depart- 
ment off Montauk Point. The exact utility of wireless for a 
fleet attacking New York City will be demonstrated. The 
auxiliary cruisers “ Prairie” and “ Topeka,” both of which 
have been equipped for wireless experiment work, will take 
their positions at sea off Montauk Point. At varying dis- 
tances, in all weather and with five different types of wireless 
instruments, they will communicate with each other. Efforts 
will be made by the land wireless station at Montauk Point to 
intercept, confuse or interpret the messages between the war- 
ships. Our contemporary also says that portable wireless 
telegraph carriages by Messrs. Siemens and Halske are to be 
employed by the United States Signal Corps for the army. Six 
carriages will be placed in operation at military forts near 
Washington, and will be employed in manceuvres. They will 
be specially adapted for use in mountainous western regions 
of the United States. The air wire, which is of fine steel, is 
elevated by means of a small captive balloon or by a kite, if 
the weather is favourable. The system employed is that 
invented by Prof. Braun, and recently described in the 
columns of The Electrician. Fifteen carriages will be sent in 
all to the United States, and several will be shipped likewise 
to the Philippines for active service. 

A Rome correspondent informs us that the recent vote, in 
the Italian Senate, of £32,000 for wireless telegraphy, although 
proposed in an enthusiastic speech by Prof. Peter Blaserna, who 
is a professor at the Rome University, and passed with practi- 
cally no opposition, has nevertheless given rise to a certain 
amount of quiet and serious criticism. One of these criticisms 
is in the shape of an article in / Elettricita, by Mr. E. Jona, a 
well-known Italian telegraph engineer, in which the scientific 
aspect of the question is reviewed, and a more or less similar 
attitude is taken to that adopted by the The Electrician. 


Inter urban Communications. In a Paper read by Mr. 
Philip Dawson before the Tramways and Light Railways 
Association on April 28th, the author said it was his intention 
to look at the question in the light of the experience gained 
from the development of urban electric tramways. The 
development of electric traction in this country had been most 
remarkable, the total route length of electric tramways and 
light railways in the United Kingdom, either completed, under 
construction, or authorised, amounting at the end of last year to 
over 3,000 miles. Those lines already constructed, or nearing 
completion, had considerably over 50 millions sterling capital, or 
only little over 3 per cent. of the capital invested in the railways 
of the United Kingdom. In this country, tramways were 
frequently restricted to the limits of the towns. owing to their 
belonging to the local authorities. In the United States, 
tramways were laid in the towns and gradually extended 
along the existing roads or tracks radiating from the 
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centres of the towns, They then grew until lines of neigh- 
bouring towns touched and inter-connected, forming a con- 
tinuous chain of tramways, so that it was practically possible 
to travel from New York to Boston by tramcar. The speed 
between the towns was greater than in the towns. The 
result of all this was that not only was a considerable amount 
of traffic diverted from the steam railways, but quite a new 
traffic was developed, and new electric roads were built 
running on their own right-of-way at increased speed, some- 
times attaining 60 miles an hour between towns. When the 
town limits were reached, the cars ran on to the existing 
tramways at a much reduced speed, and were thus able to 
distribute their passengers almost anywhere in the cities. 
Unfortunately such a method in this country was hampered 
by many restrictions. The wheels required for high-speed 
heavy inter-urban cars could not possibly run on the 
tramrails prescribed by the Board of Trade in city 
streets, the grooves being far too narrow to take the 
flanges. Another drawback was the speed limitations. 
That railways could be successful in not only holding their 
own, but also in creating fresh traffic when competing with 
electric tramways, had recently been demonstrated on the 
Liverpool Overhead Railway, where, by means of an abnormally 
high rate of acceleration, losses had been transformed into 
profits. The acceleration obtained—viz., over 3ft. per second 
per second, which the author believed the highest that has 
yet been used anywhere in actual practice—enabled the trains 
to maintain an average speed of 19 miles an hour including 
stops, with stations approximately 700yds. apart. He was 
convinced that if railways would only adopt electric traction 
on those lines with which the tramways competed, they would 
find that they would more than recover their lost ground, 
and that, too, without appreciable damage to the tram- 
ways serving as collectors and distributors to the railways. 
Inter-urban connections were in most cases inadequate for our 
present requirements; they might, he thought, be remedied 
in several ways—such as by tramways extending until they 
interconnected, as had been done in the case of the South 
.Laneashire, Midland, Newcastle and other tramway systems; 
by railways “electrifying " those lines upon which the service 
was sufficiently frequent to warrant their doing so. This 
would render necessary an increase in terminal facilities at 
present provided. By Parliament granting powers to lines to 
run on their own right-of-way outside the towns, and either 
in tubes or, where possible, over existing tramways within the 
towns, to compete directly with existing railways. With 
inter-urban roads in the States, ending in large centres such as 
Chicago, Detroit, Indianapolis, Boston, New York, &e., the 
population served varied between 350 and 2,000 per mile of 
single track, and the gross receipts varied from £700 to £3,000 
per mile of single track ; the population served was carried 
from 80 to 160 times per annum, and the receipts varied 
between 12s. and 40s. per capita. The ratio of operating 
expenses to receipts varied from 43 to 60 per cent.; 
on the average it was slightly over 50 per cent. Where 
stations were only comparatively short distances apart, 
very high rates of acceleration were necessary. The 
starting current for one car weighing 30 to 40 tons might 
reach 1,200 amperes at full speed, whilst for small rates of 
acceleration the current might be only 400 to 600 amperes at 
starting. As regards energy consumed, it was anything 
between 80 and 170 watt-hours per ton-mile, or about 21 to 
5 Board of Trade units per car-mile. Where the acceleration 
was smaller and the maximum speed did not exceed 20 to 30 
miles per hour, the energy consumption might be reduced to 
between 50 and 60 watt hours per ton-mile. English electric 
tramways on the average used 1 Board of Trade unit per car 
mile. The capitalisation of such lines varied between £8,000 
aud £20,000 per mile of single track ; in many cases the roads 
were all single track, and were operated on the despatcher 
system without any signals. Detroit, with a population of 
about 290,000, had 187 miles of city tramways and 400 miles of 
suburban and inter-urban lines, which served a district having 
a population of about 130,000. There were lines running as 
much as 70 miles into the country, and nearly all of them 
paralleled existing steam railways. The ratio of operating 


Ta 


expenses to receipts was 54 per cent. The Union Traction 
Company of Indiana, which ran out from Indianapolis, had 
approximately 170 miles of track. The population of India- 
napolis was 170,000, while that of the district served outside 
was 175,000. The gross receipts were nearly ls. Sd. per car- 
mile, and the ratio of operating expenses to receipts was just 
over 51 per cent. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 8th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) A Spectroscope of Direct Vision and Mini- 
mum Deviation,“ by T. H. Blakesley. (2) “Mathematics of 
Bee's Cella," by Prof. Everett. (3) The Coloured Map Problem.“ 
by W. H. Price. (4) "Note on the Construction and Attach- 
ment of Galvanometer Mirrors," by Dr. W. Watson. 

MONDAY, May 11th. 
SOCIETY OF ARTS. 

8 p.m. Cantor Lecture III. Mechanical Road Carriages.” by 
W. Worby Beaumont. 

TUESDAY, May 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LOcAL SECTION. 

$ p.m. General Meeting at 207, Bath-street, when the Annual Report 
will be submitted. 

THURSDAY, May 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Extra Meeting at the Society of Arts, John-street, Adelphi, 
The adjourned discussion on tbe following two Papers read at 
the previous meeting will be taken: (1) Applications of Elec- 
tricity in Engineering and Shipbuilding Works,” by A. D. 
Williamson. (2) “ Electric Driving in Machine Shops,“ by A. B. 
Chat wood. 

SATURDAY, May 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SRCTION. 
10 a.m. Visit to the Works of Messrs, Elliott Bros., Lewisham. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D ALBE.] 


Electric Conrectim.—V. Crémieu and H. Pender publish the 
final result of their joint investigation of the magnetic etfect of 
electric convection. It is altogether in favour of the result 
predicted by Maxwell’s theory, and Crémieu's previous nega- 
tive result is open to a simple explanation, The essential 
difference between Pender’s experiments and those of Cremieu 
consisted in the fact that the latter had, in order to avoid 
brush discharges and leakage through the air, covered the 
dises and armatures with a thin dielectric coating. Now it is 
found that in the final test experiments all the magnetic 
effects disappear on covering the dises, sectors, or armatures 
with thin rubber or paratlined mica. This seems due to some 
kind of electrolytic action. The authors had intended to 
charge a disc at rest and then set it revolving. That was 
found to be impracticable, so they made the dise turn only two or 
three times per second and augmented its speed after charging 
it. Under these conditions, the magnetic needle placed above 
the dise undergoes a permanent detlection, in the sense and 
order of magnitude predicted by theory. An important result 
attained is that a dise in one continuous piece carries its charge 
with it, and produces convection effects. 


[CRfÉMIEU and PRNDERn, Comptes Rendus, April 20, 16035.) 


Hysteresis at High Frequencies.—C. E. Guye and B. Herzfeld 
attempt to determine whether hysteresis loss varies with the 
frequency of the cycles. Data obtained hitherto are contra- 
dictory, owing to the difficulty of determining the precise effect 
of eddy currents. The Foucault currents act both by con- 
suming energy and by reducing the effective field inside the 
iron, and as they vary with the saturation, the permeability, 
the frequency and the conductivity and diameter of the 
specimen, it is very ditlicult to allow for them. The authors 
avoided most of the difficulties by using very fine iron wires, 
and measuring the dissipation of energy simply by the heat 
developed in the wires, so as to avoid the loss in the magne- 
tising coil. The magnetised body was a single thin wire 
stretched along the axis of a magnetising coil. Two such 
wires were used, and they formed the arms of a bolometer. 
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Each magnetising coil was surrounded by another which 
exactly compensated it when traversed by the same current. 
If, therefore, one of them was commutated, the wire magne- 
tised by it was exposed to double the original field, and the 
other wire to none. "The heat produced in the first wire was 
then indicated by the galvanometer. "The results show that 
up to at least 1,200 cycles per second the hysteresis is quite 
independent of the number of cycles per second. 


[Gum and HxnzrzLp, Oomptes Rendus, April 20, 1903.) 


Magnetic Properties of the Atmosphere.— C. Nordmann has 
subjected Faraday’s fascinating conception of a diurnal modi- 
fication of the earth’s magnetic field through the heating of the 
magnetic oxygen by the sun’s rays toa quantitative test on the 
basis of materials which were not available in Faraday’s time. 
The magnetic susceptibility of a gas is, according to Curie, 
inversely proportional to the square of the absolute temperature. 
For air at normal temperture and pressure, k= ＋ 0:027 x 1076. 
From Laplace's formula and the data supplied by Teisserenc 
de Bort's balloons the author determines the following 
isothermal altitudes and susceptibilities :— 


Temperature. Altitude Susceptibility. 
o uni 50% ihe 4- 0:017 x 10-8 
ed C eese e 8,200m. ............... -- 0:014 x 10-5 
SOO G. scies tuns 10,000m. ............... 4- 0:009 x 10-8, 


These show conclusively that, contrary to Faraday's suppo- 
sition, the susceptibility declines as the altitude increases, the 
low pressure more than compensating for the low tempera- 
ture. The author further shows that if the sun's rays 
could completely annul the susceptibility of the earth's atmo- 
sphere, the effect would not be 4; ,th part of the diurnal 
variation of the earth's magnetic field. The effect would, indeed, 
be wholly inappreciable, and the diurnal variation must be 
explained on lines other than those suggested by Faraday. 
(C. NorDMANN, Comptes Rendus, April 20, 1908.) 


Spark Phenomena.—B. Eginitis has studied the connection 
between luminous and thermal phenomena in ordinary spark 
discharges. When the inductance of the circuit is increased, 
a slight maximum of luminosity for the iron and platinum 
metals is noticed at the small inductances, and this is accom- 
panied by a slight rise in the temperature of the poles. On 
further raising the inductance, the luminosity of the spark 
undergoes a rapid diminution, while the temperature of the 
poles increases rapidly and becomes a maximum at minimum 
luminosity. Nickel shows this behaviour much less clearly 
than the other metals. On again increasing the inductance, 
the reverse process takes place, the luminosity augmenting 
while the poles become cooler. In the case of thin wires, one 
of the poles becomes incandescent, and the spark luminosity is 
confined to the other pole. The decrease of luminosity on 
heating stands in the way of employing thin wires for spark 
spectroscopy. The luminosity may be artificially increased by 
cooling the poles, and this is recommended for spectroscopic 
work. At a certain temperature, the luminosity of the sparks 
disappears abruptly. This temperature may be attained by 
increasing the number of interruptions per second, or by a 
variation of the spark-gap, or by letting the sparks play for a 

certain time. 

(B. Ecimrris, Comptes Rendus, April 20, 1903.) 


Electric Separation of Metals from their Ores.—D. Negreano 
cuts a central disc out of a horizontal metallic plate and joins 
it to the positive pole of a Wimshurst machine, and the remain- 
ing part of the plate to the negative pole. He then dusts a 
mixture of sand and finely divided metal upon the plate and 
disc, and finds that the sand is deposited upon the disc and the 
inner ring of the plate, and the metal is deposited near the 
outer rim. In another form of the experiment, the plate is 
left whole, and a separate disc is attached to the positive pole 
and brought near the plate from above. When a mixture as 
before is dusted upon the plate, the metal is driven to its 
outer edge, and many of the particles fly np and deposit 
themselves on the upper surface of the disc. The experiment 
succeeds very weil with a mixture of sand and copper or 


bronze, almost the whole of the metal being transferred to the 
disc. The particles thus transferred follow very closely the 
lines of force as traced out in a condenser. The method may 
be useful in the separation of metals from their ores, and also 
in the separation of two mixed metals. "Thus, in a mixture of 
powdered brass and copper, the brass is repelled and deposited 
on the upper disc. 
D. NEGREANO, Comptes Rendus, April 20, 1903.) 


Action of Radio-actice Bodies upon Selenium.—E. van Aubel 
exposed a very sensitive selenium cell in the dark over a porce- 
Jain dish containing water with 30 per cent. of hydrogen peroxide. 
The original resistance of the cell was 496,000 ohms. This 
fell in a few minutes to 324,000 ohms. On interposing a brass 
plate between the cell and the water the resistance rose very 
gradually to its former valuc. Essence of terebenthine had 
a similar effect, though feebler, reducing the resistance from 
461,000 ohms to 386,000 ohms in about 15min. The return 
was also more gradual. In these experiments the distance 
between the selenium and the layer of liquid was 3cm. They 
show that tho effect of light on Róntgen rays is simulated by 
the emanations of hydrogen peroxide and essence of tere- 
benthine, which are now usually supposed to have some kind 
of radio-activity. 

[E. VAN AUBEL, Comptes Rendus, April 14, 1903.] 


Magnetic and Electric Dichroism of Liquids.—G. Meslin draws 
attention to the inequality of absorption undergone by the 
two components of light vibrating parallel and perpendicular 
to the maznetic field respectively in certain liquids. It is shown 
in liquids like carbon bisulphide, essence of terebenthine, benzine 
and bichloride of tin, when associated with certain coloured 
bodies like potassium bichromate, copper sulphate, helianthine, 
and others in small suspended particles. Everything happens 
as if these p:rticles were strung into lines along the lines of 
force, and exerted an absorbing action either along or across 
the strings. The effect varies widely with the liquid and the 
colouring matter. It may often be reversed by charging either 
one or the other. The author calls the dichroism positive 
when it corresponds to that of smoke quartz. It is presented 
by carbon bisulphide containing helianthine, Bordeaux red, or 
copper sulphate. Negative magnetic dichroism is exhibited 
by the same liquid containing bichromate of potash, or by 
essence of terebenthine containing copper sulphate. In these 
the vibration normal to the field is the most absorbed. 
Helianthine in CS, shows a negative electric dichroism, and a 
very appreciable birefraction, corresponding to the Kerr effect. 

[G. MzsLIN, Comptes Rendus, April 14, 1903.] 


Source of Radium Rays.—-J. J. Thomson points out that none 
of the theories put forward to account for the energy emitted 
by radium will bear investigation except the theory based 
upon internal atomic transformation. The “demon” theory 
is disproved by enclosing the radium preparation in a solid 
block of ice. The ice begins to melt, which it could not do 
if the radium derived its energy from the air in the cavity. 
The absorption of cosmic Becquerel rays by radium would be 
inadequate to account for the energy unless that absorption 
were on an altogether different scale in radium from what it is 
in the other heavy metals, and that does not appear likely, 
though no direct experiments have been yet made. The fact 
that Uranium X" and “Thorium X" can be precipitated 
separately, and that the radio-active precipitate loses its 
activity, while the rest develops it anew, shows that the same 
set of molecules cannot remain radlio- active. The author sup- 
poses that in any radio-active preparation there is some set of 
atoms in a critical state of velocity or other property, and that 
this set liberates energy on a large scale. If an atom con- 
tained a positive and a negative electron and these were 
separated by a distance of only 10-*em., the intrinsic energy 
possessed by the atom would be so great that a diminution of 
it by 1 per cent. would be able to maintain the radiation of 
radium as measured by Curie for 30,000 years, _ | 

(J. J. TuoMsoN, Nature, April 50, 1903.] 
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THE MILAN-GALLARATE-PORTO CERESIO RAILWAY. 


(BY OUR SPECIAL 


'The decision of the Mediterranean Railway Co. to introduce 
electric traction on the Milan, Gallarate and Varese line was 
influenced by the desire to cope with the growing traffic of the 
district by means of a more frequent and rapid service of 
trains. The change at the same time afforded an opportunity 


of testing the capabilities of the new system for inducing an 


increase of load and for dealing expeditiously with the ordinary 
traffic. 
The electrical methods adopted do not exhibit the wide 


departures from those at present in use on numerous metro- 
politan and light railways which were apparent in the Valtel- 
On the contrary, the well-tried continuous- 
current third-rail system, with high-tension transmission lines 


lina scheme. 


and rotary converter sub-stations, is employed. The actual 


arrangements, however, illustrate some of the latest develop- 
ments of the system. The electrical plant for the railway was 


CORRESPONDENT. ) 


entirely superseded. In June, 1902, the extension to Porto 
Ceresio was opened. 

One of the prominent features in the recent decision was no 
doubt the intention of using water-power instead of steam- 
driven plant for producing the electrical energy. Unfortu- 
nately, however, some difficulty arose with regard to the 
concession, and thus the central station at Tornavento, on the 
banks of the Ticino, is of the orthodox type with boilers and 
steam engines. Should water-power ever become available 
under reasonable conditions, it is contemplated utilising this 
station as a reserve. The present plant comprises three Tosi 
horizontal tandem compound engines, single crank, of 1,400 H. P. 
each, which run at 94 revs. per min. A heavy flywheel is 
mounted on the shaft to aid the revolving magnet in equalising 
the turning moment. "These engines are coupled directly to 
three-phase alternators of the revolving-field type with 32 poles, 
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all supplied by the Compagnie Thomson-Houston de la Médi- 
teranée in accordance with the scheme submitted by them and 
approved by the Government. The working was carried out 
under their direct responsibility, but the railway company, 
through their engineer, Signor Tremontani, and his assistants, 

ave the most cordial co-operation. The section from Milan to 

allarate and Porto Ceresio, a total distance of 75km., has 
already been electrically equipped, and the two branches to 
Arona and Laveno are at present nearing completion. Between 
Milan, Varese (a favourite summer resort of the Milanese) and 
those stations which give access for tourists to Lakes Maggiore 
and Lugano the amount of passenger traffic is very steady. The 
service is carried on principally by light trains consisting of 
one motor car and one trailer, with a total carrying capacity, 
including the end platforms, of 165 persons. The express 
trains travel over certain stretches at a speed of 60 miles an 
hour. The section from Milan to Varese was opened in the 
autumn of 1901 with seven electric trains each way per day, 
but in November of the same year the steam locomotives were 


the normal output being 750kw. on a non-inductive load. They 
can stand an overload of 25 per cent. for two hours and 40 per 
cent. for the usual period of traction peaks. The machines, 
which generate directly at 13,000 volts and 25^» without 
transformation, are of the well-known American G.E.C. design, 
supplied by the Thomson-Houston Cie. There are, in addition, 
three small dynamos—one being reserve—each of 75kw. at 
125 volts which supply current for the field excitation, the 
station lighting and the working of the auxiliary motors. 
These dynamos are all directly-coupled to high-speed vertical 
Tosi engines running at 270 revs. per min. 

The steam-raising plant consists of eight water-tube boilers 
working at a pressure of 180lb. per square inch. Three sets of 
economisers have also been put down. The whole of this 
plant was supplied by the firm of Franco Tosi of Legnano. A 
special mechanism is fitted to each boiler for the automatic 
closing of the dampers, so as to reduce the draught in the 
furnace while it is being fired. 

The switchboard contains the following panels :—One for the 
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exciters, three for the three-phase generators, one for the total 
output meters, and four for the transmission lines, On each 
generator panel are mounted an ammeter and an indicating 
wattmeter for the main current, an ammeter for the exciting 
currrent, and the synchronising voltmeter with its corre- 
sponding lamp. The totalising " panel includes one registering 
and two indicating wattmeters. On each line panel are three 
ammeters indicating the current in each phase. All the volt 


VIEW, SHOWING TUNNEL ON VakksE-BisuscHI Trunk LINE, 
20 Per” CENT, INCLINE, 


» 


discharges by the Wirt type of arrester, which operates at 
15,000 volts. The two high-tension lines, both in duplicate, 
are carried straight across country, and reach the railway at 
the sub-stations of Gallarate and Parabiago, each about 12km. 
from Tornavento. For a distance of about 2km. from the 
central station they are supported on the same poles. Each 
line consists of six copper wires of 4:6mm. in diameter, carried 
on special high-tension insulators fastened to wood poles about 
46yds. apart. They are protected at their entry to the various 
sub-stations by arresters of the Wirt type, while a disconnect- 
ing switch of the same pattern as at the central station end is 
also provided. The high-tension line measures 82km. in all, 
excluding the emergency connection, 18km. long, between the 
two sub-stations of Gallarate and Parabiago. The drop of 


pressure at ordinary working loads does not exceed 15 per cent. 


liLEcrRiC LOCOMOTIVE. 


The converter sub-stations are five in number, and are 


meters and ammeters are connected through transformers situated at an average distance of 16km. apart. The; are all 


enclosed in incombustible boxes, so that on the marble front of 
the board there is nothing but secondary circuits of low 
voltage. The necessary switching operations are done by 


DE dm a 15,000. volt oil-break switch being 
EU of each alternator. The high-tension 


INTERIOR OF PARABIAGO SUB-STATION. 


mains are not provided with safety fuses, but the station 
is protected against external short circuits, or overloads, 
by automatic switches inserted in the transmission lines 
which break the circuit should the current exceed a cer- 
tain amount. These switches have been specially designed for 
this installation. Protection is afforded against atmospheric 


-onnected in parallel on the high-tension three-phase lines. 
No special continuous-current feeders are employed, but at 


DIAGRAM OF CONNECTIONS AT SUB-STATION, BISUSCHIO, 


C ery Converter ; B, Booster; Mi, Booster Motor; Ma, Motor working Shunt 
2: troller R; F, Fuse. 


each sub-station the third rail is divided by a section insulator, 
and both branches are connected directly to the low-tension 
'bus bars. The transformations which the current undergoes 
are from 13,000 to 420 volts in stationary transformers, 
and from 420 volts alternating to 650 continuous in rotary 
converters, 
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The plant installed at Gallarate, Parabiago and Musocco 
consists of seven transformers of 180kw. each, provided with 
air circulation for cooling. There are two converters each of 
500kw., but one is usually quite sufficient for the load. One 
of the transformers also acts as reserve even when the two 
converters are running. The latter can stand an overload of 
40kw. for short periods. The switchboards and apparatus are 
of the best modern type. The high-tension current is con- 
trolled by an automatic oil switch before passing to the ’bus 
bars, and the converter and batteries are furnished with 
switches of the magnetic blow-out pattern. At Gazzada and 


Bisuschio the capacity of the plant is less, as these sub-stations . 
and should the former be charged to over 650 volts, the latter 


feed an outlying branch. The transformers are of 90kw., 
and are cooled by oil circulation. In each of these sub-stations 
there is only one converter of 250kw. Owing to the varia- 
bility of the load, a battery of 320 ampere-hours’ capacity, 
with a one-hour discharge, has been installed in each. The 
battery is connected in parallel with the converter, its charge 
and discharge being regulated on the Thury system by a 
booster driven from a motor connected across the 650 volts. 
A battery of 505 ampere-hours, with similar arrangements, has 
been put down at Musocco. 

A diagram of the connections of the converter, booster, 
battery and lines illustrates how the control is effected. At 


moment the current changes its direction. 


Bisuschio considerable interest was taken in the device of a 
ratchet and pawl working on the end of the booster shaft. 
The object of this was to actuate a switch that short-circuited 
the armature of the booster when the direction of rotation was 
reversed. Such a reversal would occur if the fuse in the 
motor-circuit were to blow. In that case the booster would 
work as a series-wound motor revolving in the opposite direc- 
tion, and as it would be running without any load it would 
rapidly acquire a dangerous speed. At the first sign of 
reversal, however, the ratchet catches the pawl and causes 
the switch to short-circuit the armature. When this is the 
case the battery and the converter are put directly in parallel, 


will receive current from it and will work as a motor deliver- 
ing power to the alternating mains. To obviate this a reverse 
current relay, fixed on the converter panel, puts in ac tion the 
automatic switch of the converter and breaks the circuit the 
The battery auto- 


| matic would, however, remain closed under these conditions 


unless the current taken from it exceeded the limits for which 
it is adjusted. The reverse current relay would work in a 
similar way and break the circuit should the high-tension 
supply at any time fail, and the converters begin to run as 
motors. (To be concluded.) 


THE LONDON COUNTY COUNCIL TRAMWAYS. 
(Continued from page 13.) 


As has already been mentioned, the London County Council 


will at first supply power to its tramways from a temporary | crankshaft. 


station, built in the 
yard of the South 
London Electric 
Supply Corpora- 
tion's works near 
Loughborough 
Junction. A tall 
corrugated iron 
shed has been built, 
and it contains two 
1,500kw. Ferranti- 
Dick, Kerr genera- 
tors, a switchboard 


and a double 
booster. Steam is 
supplied to each 
engine from the 


boiler plant of the 
South London Elec- 
tric Supply Cor- 
poration through a 
separate 12in. pipe, 
the pressure being 
180lb. per square 
inch. The engines 
are of Messrs. Fer- 
ranti's standard 
medium-speed type, 
which was so fully 
described in Mr. 
Day’s recent Paper 
that a detailed des- 
cription here is un- 
necessary. The 
valve gear, which 
runs at half the 
speed of the engine, 
it will be remem- 
bered, has separate 
steam and exhaust 
valves of grid form, 
which are positively 
driven by cams. 

The flywheel, which weighs 48 tons, is bolted to the 
armature spider, whereby the torsional strains are transmitted 


Fic. 13.— ONE or THE GENERATING SETS. 


directly from one to the other instead of passing through the 
The engines are governed by an automatic 
governor of the re- 
lay type, an emer- 
gency governor 
being also fitted to 
work on the throt- 
tle valve. The ex- 
pansion gear is also 
fitted with hand 
gear for altering 
the cut-off should 
the automatic gov- 
ernor fail, and the 
engine may be shut 
down  instantane- 
ously from the 
starting platform 
by means of a 
knock-off lever clos- 
ing the throttle. 

The dimensions 
of the engines are 
as follows :— 


High- press. cyl. . lin. 
Low- press. cyl. ...62in. 
Stroke 30in 
Revs. per min 150 
Piston rods, 6}in. diam. 
Main bearings, S6in.long 
x 18in. diam. 
Crank- pins, 144in. long 
xllàin.diam. 
Crosshead pins, 15}i0. 
long x din. diam. 
The steam con- 
sumptions per indi- 
cated horse-power- 
hour are guaranteed 
with 190lb. steam 
pressure as follows: 


At full 3110 : Con- 
densing, 13llb.; non- 
condensing, 16 glb. At 
% load: Condensing, 
ló]lb.;  non-conden- 
sing, lólb. At 4 load: 
Condensing, 144lb.; non-condensing, 174lb. At 20 per cent, overload: 
Condensing, 143ib. ; non-condensing, 191b. 
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These engines develop 2,500 H. P., and are directly coupled 
to compound-wound Dick, Kerr dynamos generating 1,500kw. 
it from 550 to 625 volts. They are 12-pole machines, and are 
mall respects in accordance with Messrs. Dick, Kerr & Co's 
wual design. The engines exhaust either into the atmosphere 
though an exhaust pipe up the chimney, or into the condensers 
af the South London Corporation in their adjoining engine 
mom, As a matter of fact, one engine will be large enough to 
supply the full load for the present, the second being spare. | 
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for 1,000 amperes each. 


Nalder Bros. and Thompson edgewise shunted type. The 
positive parts of the three feeder panels are exactly similar to 
the generator panels, except for the fact that the cutouts are 
maximum current circuit breakers. 
dispensed with and the coil below, which operates the break, is 
simply a solenoid of bare copper in the main circuit. The 
generator panels are rated for 3,000 amperes, the feeder panels 
In a line with the negative switches 
of the generator panels, and below the solenoids of the feeder- 


In this case the relay is 


Both these sets will ultimately be used at the large Greenwich | panels are two booster switches which are linked vertically 


station which is being built. 


switchboard is of 
the Ferranti pat- 
trn but it dif- 
fers in several 
respects from this 
frms usual type. 
Starting from the 
left in Fig. 14, 
there are two 
generator panels, 
three feeder 
panels, and one 
booster motor 
panel. It differs 
from the usual 
traction board by 
the fact that the 
negative is not 
earthed. The 
earth connection 
is made at the 
dub station, as will 
be explained pre- 
sently. Taking 
first € 8 
ing panel on the 
"i p bottom 


ing, Fig. 15. 
Above the nega- 
tive switch comes 
the compartment 
containing the 
magnetic knock- 
out attachment of 
theswitch. Above 
this is the switch 
b — is 
operated a 
hand lever through 
a toggle joint. The 


senerating panel is fitted with a non-return cut-out gearing con- 
the switch, and has no maximum current circuit 
38 operated by the relay seen in Fig. 15, which 


nection wi 


As seen in our illustration, the 
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Fic. 14.—GENERAL VIEW OF SWITCHBOARD. 


v 


with two switehes below them in such a way that either the 


booster is on or 
the negative is 
connected directly 
to the negative 
bus bar. The 
booster motor 
panel which is, 
as has already 
been mentioned, 
on the extreme 
right, ^ includes 
simply a switch, 
ammeter, and ex- 
cess current cut- 
out, these three 
devices being ex- 
actly similar to 
those already de- 
scribed except for 
the fact that the 
cut-out solenoid 
is wound with 
wire. The bottom 
right-hand com- 
partment is the 
negative switch of 
the booster motor. 
It should be men- 
tioned that the 
two booster 
switches at the 
very bottom will 
be shut in by 
side panels, and 
that front panels 
wil hide the 
main current 
coils of the cut- 
outs. These were 
removed for the 
purposes of our 
photographs, so as 
to show more de- 
tail. Two volt- 
meters placed on 
a swinging bracket 
at the right-hand 
side are one for 
each dynamo. An 
equaliser switch is 
seen on the left 


away from the switchboard itself, and the field rheostat of the 
booster motor is operated by the hand-wheel seen on the right. 
The field rheostats of the generators will be placed in the 


closes the circuit of an electromagnet below the switch. The | basement below the floor of the engine room. 


8 pushes up a plunger, which in its turn raises a trigger, and 


The booster dynamos are small four-pole Dick, Kerr 


bes eases the catch which holds up the switch. The | machines taking 950 amperes and capable of raising the 
the Switch itself is interesting; it is situated in the top | pressure 40 volts. Their speed is 800 revs. per min. The 


i above the ammeters and is of the horn type. The arrange- 
wed this 18 perfectly clear from the two figures. The two 


ment bs In parallel with the main contacts and the arrange- 


that the rod touching their lower extremities | negative side. 


and Castle sub-stations. 


three feeders supply the Brixton-road, Clapham and Elephant 
The last two of these are boosted 
by the two boosters which are, as already mentioned, on the 


therefore, flac” the main contacts have broken. The arc, The sub-station connections and the method of distributing 
unmelerg, flares upwards and breaks itself in the air. The | from the sub-stations to the feeder pillars will be dealt with in 


one of which 


is in series in each panel, are of the 


the next part of this article. 


We may mention briefly, how- 
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pressure, non-condensing. The high-pressure piston is of cast iron 
and the low-pressure piston of cast steel. Solid forged bloom of 
Siemens-Martin steel is used for the crank-shaft, the eccentrics being 
solid with the shaft, This is Messra, Allen's usual practice, they 
having adopted it after many exhaustive experiments to enable the 
best position of the eccentrics t> be found, which, once determined 
for any particular type, enables a complete solid shaft of the above 
description to be made. The angular distance between the cranks is 
120deg., and the tensile strength of the material used is 28 to 32 tons 

r square inch, with a minimum elongation of 30 per cent. on a 2in. 
ength, the measured test length being 34 diameters. 


1 
180 


ever, that the feeders from the generating station are brought 
to 'bus bars on a feeder panel at the sub-station, whence a 
number of pairs of feeders radiate out to the line. These 
latter feeders are so arranged that, although both T-rails in 
the conduit are insulated, the negative feeder in each case is 
normally earthed at the sub-station switchboard ; but means 
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Fig. 1.— IN DICATOR CARDS FROM ALLEN ENGINE. 


Hard close-grained cast iron, with a tensile strength of 13 to ]5 
tons per square inch has been pn rien in the construction of the 
jdn Slide valves, of the solid piston type throughout, take 
he steam on the inside edges, thereby reducing the pressure on the 
«lands and gland packing. The cylinders are tested hydraulically to 
double the working pressure. This is done after al] machining and 
fitting have been completed and when the discovery of any weak 
place in construction is assured. They are lagged with asbestos, the 
makers being of the opinion that in this claes of high-s engines 
there is little to be gained ed using steam jackets. The lagging 1: 
finally covered with planished steel, which gives the engine a very 
neat appearauce, 
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Fic. 15.— ARRANGEMENT OF 3,000 AMPERE TRACTION GENERATOR PANEL 
AT THE LOUGHBOROUGH JUNCTION (TEMPOTARY) GENERATING STATION. 


are provided to reverse any of these line feeders so that the 
positive instead of the negative is earthed, and it is also 
possible to interpose a resistance in series with the earth 


connection. (To be continued.) 


EXTENSION PLANT FOR THE ROTHERHAM 
TRAMWAYS. 


A new Allen-Siemens set, in which a three-cylinder compound 
engine, capable of generating 600 IH P. is used to drive a Siemens 
continuous-current dynamo: as just been installed at the Rotherham 


Ace. Clearances 
Full Load Test.—499 1.H.P., 342 reve. per min., 429 R. H.“. 
Steam Consumption.—16:1 lbs. per I.H.P, per Hour. 


Fic. 2.—CoMBINED INDICATOR DIAGRAM, 


W. H. Allen, Son & Co., is of their enclosed For the forced lubrication a special pump is used, designed with à 
cylinder compound forced lubrication type. The high-pressure | view to meeting the requirements of the oils used for enclosed cranke 
cylinder is 15in. in diameter, each of the low-pressure cylinders is | chambers. Precautions are taken to avoid cylinder oil or moisture 
20in. in diameter, and the stroke throughout 12in. At 340 revs. per | from condensed steam entering the crank-chamber from the steam 
min. the engine will give out 600 I. H. F. with steam at 150lb. per cylinder glands above. Distance pieces and fittings between the 
square inch pressure at the stop-valve, condensing ; it willalso give | trunk and the cylinders are arranged to suit these ror pne 
500 I. H. P. at 340 revs. per min. with 150lb. per square inch steam ditions. The oil pump delivers at a pressure of 25lbe. to 30lbs. pet 
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mn inch. This poison & uniform flow of lubricating oil and 


the removal of particles of grit which may collect. These 
particles, sooner or later, are caught by the strainer attached to the 
dl pump, which can be readily cleaned out by the attendant. 
Fitted direct to the end of the crank-shaft and revolving with it is 
the governor. The connections with the throttle valve are made 
through levers of carefully adjusted length and weight, the whole 
being calculated to make the governor action complete, automatic 
and free from hunting tendencies, Adjustment to the extent of 
Sper cent. above and below the no speed to be made while 
ae is provided for. It was specified that, on the removal of 
the from full load to no load, the maximum governor variation, 
ot the momentary variation in speed, should not exceed 10 per 
ent, It will be seen from the trials which are described hereafter 
tht a much nearer approximation than this was actuall 
obtained, while the steady variation in speed between full an 
no load specified as not to exceed 5 per cent, was also improved 
upon. A flywheel of ample weight to meet the demands of traction 
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E. H. P. hour, and the mean steam pressure at the stop-valve 150lbs. 
per Fare inch when running at a speed of 343 revs. min. 

e following data represent the reeults of the trial, which was 
rf eix hours’ duration :— 


Trial Results, Idi in. and Din. and 20in, by 12in, Engine. Full Loud Test. 


Mean steam pressure 150lbs. per sq. in. at the stop-valve 
Mean revs. per min. 543 


„% „% „ „%%% „%%% „„ „„ seorsseeeseongees 


Mean iE: 8 499 
Mean E.H.ꝶ. l FCC 455 
Kilowatt 343 523 
Total d y rea sa Ud sees tances 8,022:61bs. 
Lbs. of water per E.H.P per hourrr r 18°53 
Lbs. of water per killowatt hour ................ e 24-85 


Mean vacuum during the test at engine exhaust ... 

It is said that the low vacuum was due to a deficiency in the water 
supply for circulating in the auxiliary condenser used for testing this 
plant, the temperature of the circulating water supply rising from 
90°F to 100°F. during the latter part of the run. The engine itself 
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Fia. 5.—ALLEN SURFACE CoNDgNsING PLANT AT, ROTHERHAM. 


is used. A steam separator is fitted at the end of the engine, 


€ x carried on a small projection from the trunk. The governor 
ah. 15 that the stop- valve can be left open under all conditions, 
. the governor is absolutely automatic. 
"p e is 1 


llên. Th 
156in, 


À r c The length of the 
26in., width 65in., and overall height of the engine 
9 overall length, including governor and flywheel, is 


The eng 


ine is constructed on the limit gauge system throughout, 
yey; g placed in the various departments in the works, 
Werte by th 
ul m Messrs. W. H. Allen & Co. are of a special hard forged 
mfi a to their specification, which combines a hard wearing 
iem 7 . 
3S0. i D multipolar dynamo, capable of generating 


authority to condemn any part not within the limits 
e directors. The crosshead pirs of all engines manu- 


tough material. Coupled direct to the engine is & 


60 e. 
a 0 220 volts as a shunt machine, or 500 to 550 volts as 
15 Pound machine, at a speed of 340 revs. per min. 


trials ; Sela 
February nar a the Queen’s Engineering Works, Bedford, on 


l, 1903, we are informed that the mean steam 


consumption : 5 . 
(condensing) at full load was 18-53lbs, of steam per 


should show better results than given by test when a vacuum of 25in. 
to 26in. is available. The indicator cards shown in Fig. 1 represent 
the mean full load card in accordance with the figures given, and 
this set was used for the combined diagram in Fig 2. It will be 
observed that the actual cards and every cylinder in use are repre- 
sented, and it forms a convenient means of analysing the action of 
the steam in each cy linder. H. P.“ „L. P. (1)" and“ L P. (2) " refer 
to the high-pressure, low-pressure cylinder No. 1 and low-pressure 
cylinder No. 2 respectively. f 

Fig. 4 represents the results of the exhaustive series of trials under 
varied loads and conditions. An overload test of 20 per cent. 
above the normal taken on thia plant showed a steam consumption 
of 17-‘7lba. per R H P. hour. Oa half-load the steam consumption 
was 21 Ilbs. k. H. p. hour. The governor trial carried out at the 
works with the stop-valve fully open to test the action with varia- 
tions of loads under conditions likely to occur on a tramway system 
gave the results tabulated on p. 116. 

It will be seen that when the engine was running at & mean speed 
of 343 revs. per min. at full load, the sudden removal of the whole 
of this load caused the speed to rise to 362 revs. per min., repre- 
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Governor Trials. (Stop valve full open.) 


Revolutions per minute. 


— — — 


Variation of load. Hoin aped Gy e eee 


| before alter- load and before settling. speed, 
ing load |, Maximum. | Minimum. 
5 j 8 
Full to no load ..... 343 362 — 351 
| 31 | — 31s | 3B 


No load to full load. | 


senting 5:5 per cent. maximum rise in speed, which quickly settled 
to 351, representing only a final settling rise of 2'3 per cent., there 
being no intermediate oscillations or hunting tendencies. Taking 
the case in which the load is suddenly put on the engine when run- 
ning at a speed of 351 revs. min., the speed fell to 315 momen- 
ily, and quickly settled at its normal full-load speed of 343 revs. 
min., being again free from excillatory and hunting tendencies. 
rials since carried out at Rotherham when actually working show 
that the severe tests to which the engine was subjected before being 
sent out meet the actual requirements when at work in a very 
satisfactory manner. 
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Fic. 4.— EFFICIENCY AND CONSUMPTION CURVES. 


Fig. 3 shows the arrangement of the condensing plant at Rother- 
ham, also installed by Messre. W. H. Allen & Co. E It consists of a 
surface condenser and a ‘combined steam-driven air and circulating 
pump. The condenser has a tube surface of 1,000 sq. ft. 
Circulating water flows through the tubes, a division plate [fm 
para at one end, thereby causing the water to traverse the whole 
ength of the condenser twice during its passage through it. The 
supply and discharge branches for the circulating water are seen in 
the illustration. Steam passes round the outside of the tubes, a per- 
forated naval brass plate being used to distribute the steam in the 
upper surface of the condenser. A compound engine drives the air 
and circulating pumps and has a high-pressure cylinder Qin. in 

. diameter, and a low-pressure cylinder 15in. in diameter, the stroke 
in each case being llin, The cylinders are lagged with asbestos and 
finally covered with planished steel. The high-pressure cylinder 
drives direct on to the circulating pump, and the low-pressure 


cylinder direct on to the air pump. An adjustable “Pickering” 
governor is provided. 

The circulating pump is double-acting, has a plunger 15in. in 
diameter and a stroke of llin, and discharges into a valve box 
which is fitted with air vessels on the suction and delivery sides, the 
whole being designed for steady running and freedom from shock. 
The air-pump is of the Edwards type, the bucket having a diameter 
of 90in. and a stroke of llin. A crank shaft is placed mid-way in 
the arrangement and is fitted with a suitable flywheel to ensure 
steady motion ; barring gear is also provided for starting purposes. 

The plant runs at a normal of 120 revs. per min., and in 
order to meet the requirements for continuous running the oil for 
lubricating purposes is distributed by an 5 pipes from 
a central oil box. FCC n and is fitted 
with a glass tube immediately beneath the oil box, forming a sight 
feed arrangement. At any moment the attendant can thus see whether 
any particular working part or ps are receiving their 
complement of oil. The tubes of the condenser are of condenser 
braes, chosen with a view to reducing corroeive action to a minimum. 
They are held in position by naval brass plates inserted between 
the condenser body, which is of cast iron, and the end covers. The 
condensers are e so that these ends covers can be readily removed 
at any time to enable the condition of the tubes to be determined. 


DISTRIBUTION LOSSES AND RESONANCE 
PHENOMENA. 


The following is an abstract of the third day's discussion on 
Messrs. Constable and Fawssett's Paper, Distribution Losses 
in Electric Supply Systems,” and Mr. Field’s Paper, *A Study 
of the Phenomenon of Resonance in Electric Circuit by the Aid 
of Oscillograms." An abstract of the former Paper appeared 
in The Electrician of March 13th, 20th and 27th, and of Mr. 
Field’s Paper on April 3rd, 10th and 17th. An abstract of the 
first and second part of the discussion was published in our 
issues of April 17th and May Ist respectively. 

Thursday, April 23rd. 


Prof. C. A. CARUS-WILSON said he wished to raise the question 
whether resonance effects were really serious in view of the actual strestes to 
which bigh-tension circuits were subject in every-day working. Mr. Field 
had very rightly alluded to the work dune upon thie subject in the United 
States and to the important communications which had appeared from 
time to time in the Proceedings of the American Inetitute of Electrical 
Engineers, and he agreed that these Proceedings generally were not nearly 
so well read as they ought to be. He was aleo surprised that more of the 
members of the English Institution were not members of the American 
Institute, Mr. Field's Paper gave a great many reeults which bad already 
been arrived at by American engineers. For instance, the equations given 
‘or the induced pressure due to the rapid oscillating effects consequent upon 
breaking transmiesion circuits with load on were the same as those given 
hy Mr. Steinmetz two years ago, although arrived at by a different result. 
Then, again, the equations given in the Paper for the rise of pressure at 
the end of a long transmission line due to resonance appeared to be iden- 
tical in result, with some slight exception, with those given by Houston 
and Kennelly in 1895. Generally speaking, he thought the nuggets of 
valuable information in the Paper were rather difficult to get at, but at 
the same time, there was a great deal for the benefit of those who had 
not studied the subject before. With regard to Mr. Field’s equation for 
the rise of pressure due to resonance at no load at ! miles from the receiving 
end, surely it was better to express this by giving the ratio of the volts 
simply as cos Alz, where < is the geometric mean of the conductor impe- 
dance and the dielectric admittance. In a case of a 100-mile transmission 
with which he had to deal, the total rise in preesure did not amount to 
more than 2 per cent. A line 1,430 miles long would be required to get 
the whole resonance effect, so that not only was the line required to get 
the maximum effect of enormous length, but the actual rise obtained so 
insignificant that it would not count at all in practice. It was generally 
recognised that resonance effects in long-distance transmissions did not 
really count at all with ordinary frequencies, But when one got to the 
higher frequencies and the higher harmonics which Mr. Field's Paper 
dealt with, then resonance effecta were obtained, but they were very small 
on account of the smali amplitude of the waves, Even when dealing with 
higher frequencies due to the higher harmon'cs, the increase in voltage above 
the normal was a very small percentage when comparing peak with peak or 
mean with mean. In fact, resonance effects were absolutely insignificant 
when one took into consideration the strains actually put upon bigh- 
tension transmission apparatus. His second criticism on the Paper 
dealt with the fact that throughout the author spoke of all his effects as 
resonance effects, But what were they to understand by the expression 
resonance effects”? He always took tbat term to refer to a stationary 
wave which was a permanent condition of things. This, be believed, was 
the interpretation put upon the term by thoee who originally introdu 
it—viz., Messrs. Houston and Kennelly. But in the Paper, as in many 
other instances, it had come to be applied to almost any kind of 
effect which produced high tension. These other effects, treated mathe- 
matically in the Paper, he did not think were really resonance effects at 
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all, because they were not due to stationary waves, but were momentary 
effects due to a change of the conditions of loading the line. The latter 
effects he considered were the most important, and it would be found in 
actual practice that transmission lines were subject to enormous effects 
entirely out of proportion to any effect due to resonance, using the 
latter term as being that due to the effect of a stationary wave. 
Mr. Field had dealt with the effect produced on circuits with sudden 
cha of loading, and his equations were identical with those 
y given by Steinmetz. He ny thought it would be a 
good thing if more tests could be made upon these oscillatory effects. It 
would appear that the strain on the insulating apparatus depended upon 
the load, and was proportional to the current which was being broken. 
This, he believed, bad been borne out by tests made by the General 
Electric Co. on some very long transmission lines. This company bad 
aleo got the very remarkable result that when the load was broken under 
oil there was an arc formed for just à few waves, and then the oil broke 
the current at the zero point. Ifit were not for the fact that an oil switch 
broke the current at that particular point, he did not think it would be 
too much to say that high-tension long-distance transmissions carrying 
very large currents would be impossible. But it was found in practice 
that the effect of the oil was to allow the arc to continue for a short 
time—extending for about half a dozen waves— and then break the 
circuit at the zero point. In some remarkable way the oil switch did 
exactly what it was wanted to do—i.e., broke the circuit when the 
current was nothing. This, he believed, had been borne out in actual 
tests with the oscill ograpb, when it was found that an oil switch carry- 
ing 40,000 volts and 30 amperes would break the current without any 
rite in the voltage. This showed that it was porsible to break a circuit 
with a very high voltage by means of an oil switch with far less danger than 
making a circuit. He did not think that any switch had been devised 
by which it was possible to prevent the high voltage obtained when 
making high-tension circuits, which in some cases was very considerable. 
It appeared that this high voltage was sometimes twice or three times the 
normal voltage and altogether out of proportion to any effect due to 
resonance. He therefore, in this respect, endorsed Mr. Field's remarks 
that these were the effects wbich needed to be studied. 
Mr. G. L. ADDENBROOKE said that his work in connection with test- 
ing cables for dielectric hysteresis began in the following way. Dr. 
Muirhead lent him some of bis special condensers in order to ascertain the 
amount of loss in them. He had not done anything with them at the 
time of Mr. Mordey's Paper two years ago, but,startled by the results 
given in that Paper, he began to experiment on Dr. Muirhead's condensers. 
A short time afterwards he was approached by Henley's Telegraph Co., 
who were rather upset by the possibility of these large dielectric bysteresis 
losses, and the result was that he was asked to make some investigations at 
their works on the subject. His own idea at the time was to employ an 
electrostatic system of measurement, which he had described generally at 
the International Congress 24 years ago. When he came to look into the 
matter it appeared that the system would be suitable, and he also thought 
it was adapted to meet this very important gor In using sir-core trans- 
formers for insertion in the circuit he found that it usually meant there 
must be a 3 or 4 microfarad capacity in the cable, in order to get the air- 
core transformers within reasonable limite, and this, of course, meant a very 
long length of very troublesome cable, which alao was not very commercial. 
By using an electrostatic system, even as it stood, intended for ordinary work, 
he found it possible to go down to 4 microfarad and so on with fair chances 
of being pretty accurate, and there was no doubt that by special arrange- 
ment of tbe apparatus it was possible to go down to very small capacities 
indeed. In fact, since he first took up the matter, Mr. Miles Walker, in a 
Paper in the Journal of the American Institute of Electrical Engineers, 
had, by a special electrometer with the high pressure directly applied to it, 
been able to make dielectric hysteresis measurement on slabs a foot or two 
square, Therefore, apparently, it was clear that the electrostatic system 
bad very great advantages for the measurement of dielectric hysteresis. 
In his own case, arrangements were made for carrying out tests from 2,000 
to 6,000 volts, and the following were a few specimens of the results 
obtained : About 0°9 microfarad of unarmoured lead-covered concentric 
cable tested between inner and outer. He should eay that the arrange- 
ments at Henley's works did not permit of a constant periodicity. All the 
tests were not so comparable as they might have been owing to the fact 
that he had to vary this sped in order to get the different voltages, but 
enerally speaking, they were pretty close together. Some of the results 
ot were a power-factor of 1-54 per cent. with 2,000 volts, 1°67 per cent. 
with 3,000 volte, 1:86 with 4,000, and 1°72 at 5,700 volts. The one point 
about this latter was that the power-factor gradually rose as the voltage 
rose. The chief point that turned up as a result of these experiments was 
that the figures were all somewbat lower than those published by Mr. 
Mather— whose experiments were also on paper cables—in the discussion on 
Mr. Mordey's Paper. Some further experiments were also made at the 
Wood-lane works on a large inductive resistance designed for Messrs. 
Willans and Robinson for putting power-factors into alternating-current 
circuits. From the ordinary calculations on resistances of this sort made 
by Mr. Berry, of the English Electric Transformer Mfg. Co., the power-factor 
ought to be about 4 per cent., and the instrument correctly indicated 4 per 
cent. In the case of Mr. Miller's cable, which he tested at Wcod-lane, the 
hysteresis loss came out at about 1:2 per cent. in one case aud 1°37 in 
another. Having arrived at this point, he thought he would check bis 
figures by testing with an air-core tranformer, using the electrostatic 
system, and for that purpose Mr. Savage, of Henley's Company, was good 
enough to have one constructed of flexible wire. Dr. Fleming in his book on 
electric testing had put forward an air-core traneformer as an excellent 


means for finding out whether a wattmeter indicated correctly at low- 


power factors, and it occurred to him to teet his own wattmeter with this 
transformer, and this he did before applying it to Messrs. Henley's cable. 


The result was that, when he came to work out his results, it appeared 
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that there was some loss in the air-core transformer itself. In the debate 
on Mr. Mordey's Paper it was taken as an axiom that there was no such 
loss, but not being certain about this he had the transformer sent up to 
bis own laboratary, where he had the Deptford current, and it was again 
tested there at about double the periodicity. The result was that the loss 
went up somewhere as about the square, which it would do if that loss was 
due to eddy currents. The whole weight of the copper in the air-core 
transformer was somewhere about 1 cwt., and the loss at 89 periods per 
second was atout 36 watts, or about cne-third watt per pound. In the case 
of Mr. Miller's cable, this was 24 miles long, working at 5,000 volts three- 
phase, and the loss was about 100 watts, or about 4) watts per mile, This 
was tested without any load on, and therefore a rather bad curve was 
obtained. In fact, one of the cables was afterwards tested by Mr. 
Duddell with the oscillograph, and the result shown on the screen 
at the last meeting, so that the results could go together. On 
another occasion a further set of cables was put up for experiment, and 
the loss shown then was about 50 or 40 per cent. higher than the 
previous ones, the cable being covered with iron. "There was one general 
point which he thought was worth bringing forward with regard to dielec- 
tric loss. In his experimenta the losses went up with the voltage to some 
extent, and on one occasion it went up to nearly 10,000 volte, and the watt 
loss went up more than proportionately, so that by keeping the wattmeter 
on and watching it, this formed a sort of guide to what was going on in the 
cable, and when the breaking point was nearly reached, t! ere was a very 
great increase of watts lost. He was inclined to think that such au experi- 
ment would be very useful in testing cables as to what they were likely to 
stand in view of possibly simply putting on the breakdown voltage. In 
testing a boiler, of course, no one would think of testing it up to its break- 
ing pressure. In the same way, by making dielectric hysteresis loss 
measurements of this character it was possible to see when one was getting 
near what the cable would stand without damaging the cable. 

Mr. C. P. SPARKS said these Papers showed how much we were 
indebted to Mr. Duddell. Mr. Field’s Paper drew attention to the advi- 
sability of localising the cbaracteristics of the modern type of three-phase 
alternator, whose wave-form differed very much from the old types of 
single-phase machines, by means of the oscillograph, and he personally 
fully endorsed this recommendation. Some three years ago his attention 
had been directed to the fact that in running up an excited generator on 
mains of high capacity it was found, as the frequency rose, the current 
passing into the mains rose suddenly to a high value and then fell with 
an increasing pressure and frequency. This occurred twice before the 
working pressure and frequency were reached. ‘The oscillograph at once 
showed what was happening. From a test which Mr. Duddell carried out 
for him with an oscillograph of the moving film type, it was proved to be 
dangerous to run up the mains from a separate generator, or motor- 
generator, unless the working frequency be reached before the alternator was 
excited. At the Deptford station Mr. Partridge introduced some 10 years 
ago a method of energising mains through a transformer, the secondary of 
which was gradually short-circuited. Tests showed this to be safe so long 
as the resistance in the secondary did not fall below a critical value. The 
use of such apparatus was generally limited to generators of the copper 
armature type, owing to the absence of harmonics, and it could not be 
applied to the present system of three-phase generators. The safest 
method to switch on the main was through a non-inductive water resis- 
tance, which was gradually cutout over a period of a quarter of a minute. 
Last year Mr. Duddell took records of switching on cables under these 
conditions, and it was found that as long as a period of something like a 
quarter of a mioute was taken no undue rise in pressure occurred. His 
longest cable was about 144 miles, and the length of the section tested was 
about 8 miles. The modern oil-break switch efficiently disconnected feeders 
under normal conditions of load, and Mr. Duddell’s records proved this to 
be the case. Removing a short-circuited feeder was most dangerous, as 
the frequency of the station might be affected. At present the only really 
safe method of doing this was to reduce the pressure and keep the 
frequency up. 

Mr. ALBERT CAMPBELL, referring to Mr. Field’s method of testing, 
asked whether his water resistance was non-inductive or not. He thought 
Mr. Field had taken a rather roundabout way of seeing whether the load 
was inductive. A simple method was to take the current curve and the 
voltage curve and eee if the one matched the other. If one was not exactly 
the «ame as the other, then the resistance was not perfectly non-inductive. 

Mr. DUDDELL explained that it waa not possible to obtain a wave-form 
of sufficient accuracy for this method. 

Mr. CONSTABLE, replying to the discussion, said that Mr. Minshall 
bad spoken of the heavy cost of lost unite, since they were lost during 
times of heavy load. Since about 60 per cent. of loss did occur at these 
times, the whole cost in this case of 13 per cent. additional plant had to be 
put down to these wasted units, and although running cost was generally 
less the total cost might, therefore, be high. Table I, (The Electrician, ` 
Vol. L, p. 862) showed a small percentage loss, but it represented about 
£80 per annum, so it was worth while spending £200 or £300 more 
initially to save part of it. Mr. Duddell's objections to the connections 
shown iu diagrams 3 and 4 (The Electrician, Vol. L., pp. 905 and 904) 
were unfounded, sinc» a large resistance was used in series with 
the watiineter pressure soil and with the oscillograph voltage strip. 
The value of the power-factor with the current leading was calcu- 
lated as follows:— Ra is a non-inductive resistance in series with the 
wattmeter-current coil, and the current in it, A, is in phase with the 
applied volts V. C is the ironless choker with resistance R, and in series 
with it is the non-inductive resistance Ri. The wattmeter pressure coil is 
connected to the terminals of R, the voltage across which is V. A; is the 
current in C and RI. V is in phase with A,, and since A, lags behind V’ 
the current A, is leading with regard to V. The watts absorbed by the 
choker = AR; ditto by R, = AV; the total watts in the choker circuit 
therefore = A (AR V). 
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The coresponding volt-amperes :- A,V', and, therefore, the power-factor 
of the choker circuit 
_A,(A,R+V) _ 
A,V’ 
where @ is, by the usual definition, the equivalent 
angle of lag of A; behind V*. 

The watts indicated by the wattmeter will be 
AVK cos 0, where x —constant of instrument, &o 
that 

„= Reading | Reading x V. R. u. S 
A,Vcos0 A(~A,R+V)V 

If, now, we are not dealing with sine waves, the voltages across C and RI 
respectively may be different functions of the time, so that A, R-E V 
cannot strictly be added ; but with the wave-forms used in the calibration 
the error thus introduced will be very small. 

The above was only quite correct for wave-forms used in the calibration 
of the wattmeters, but the constants obtained under various conditions 
showed that the wattmeters were approximately correct for both lagging 
and leading currents and for considerably different wave-forms. Mr. 
. Duddell’s view that the wa'tmeter method was the best was right, as long 

as a wattmeter could be obtained which would indicate watts only and not 
concern iteelf with several other things. The motor-alternator method 
advocated by Mr. Minshali was complicated. The calorimetric method was 
impossible after the cable was laid, and inaccurate if the cable was coiled 
iu a tank. In any case the temperature rise was too small to be accurately 
measured, since in the woret cable examined only 0°6 watt per yard was 
dissipated. Mr. Duddell’s criticism of Table III. (The Electrician, Vol. L., 
p. 904) was, perhaps, justified by the appearance of some of the figures. It 
was not professed that all were even approximately accurate, and divergent 
resulte were inserted to show what variation might occur even in experi- 
ments made with care, Cable No. 7 was doubtless abnormal. The power- 
factors obtained for Nos. 4, 7 and 9 agreed as well as could be expected. 
The lower value for No. 10 was taken, since it was obtained with the 
choker in parallel with the cable. The frequency bad been in all cases 
60 œ within 1 per cent. With regard to cable No. 11 the higher values 
of the power-factor had been taken for reasons given in the Paper. Different 
machines had been used in the two cases. The majority of the experiments 
showed that wave-form did not cause so large a difference in the power- 
factor as was apparently shown in this particular case. The ditference of 
200 watts between the observed value fcr watts absorbed in cable No. 12 and 
the sum of values for component parts, was probably due to errors intro- 
duced in working out the peaked wave-forms. In Table IV. (The Electrician, 
Vol. L., p. 906), questioned by Mr. Field, the last column was calcuiated 
for a hypothetical paper cable from results observed on cable No. 7. Mr. 
Field’s statement to the effect that a cable with a high hysteresis loss had a 
low disruptive strength had been confirmed at Croydon. Furtherexperiments 
had been made which showed conclusively that a magnetic field did exist out- 
tide a concentric cable; but when the cable was in a a metal trough this field 
did not extend beyond thetrough. It might be economical, as Mr. Mordey 
had said, to keep two or three transformers partly loaded, rather than one 
fully loaded; but it was wasteful to keep many transformers on at times 
of no load. During six years not one of the 50 odd transformers in Croy don 
had broken down due to frequent switching on and off. They were oil- 
cooled transformers, and this might partly account for the immunity, for 
two reasons: Firstly, the oil might fill up a small puncture in the insula- 
tion ; and, secondly, by acting as a lubricant, it might prevent possible 
abrasion of the insulation. With regard to metere, for continuous-current 
systems ampere-hour meters could be obtained that would register accu- 
rately on a 5 c.p. 200-volt lamp, and for alternating-current systems there 
were good energy metera with a small shunt loss, and which had no moving 
contacts. Meters which required constant inspection and cleaning caused 
more than half the trouble between the authorities and consumers, Mr. 
Addenbrooke's experience of increased loss in armoured cables was very 
interesting. This subject ought to be further investigated. Mr. Sparks’ 
remarks re danger of running up an alternator tlowly on a cable were 
illustrated by curve 13, sheet C, in Paper. In that case the maximum 
voltage had been about 6,000 and R. M. S. only 2,000. 

Mr. M. B. FIELD, in reply, referred first of all to Prof. Hay's remarks 
upon his termiaolegy, which he admitted was, to a certain extent, lax. 
But at the same time be thought Prof. Hay had rather exaggerated his 

delinquencies, He had asked whit a secohm was, He (Mr. Field) answered 
that question by asking what a secohmmeter was. It was a standard instru- 
ment, which could be bought from the instrument makers to measure a 
secohm. He did not wish to defend the term, us it was generally dis- 
regarded now; it was a very rational one, and henry seemed to be any- 
thing but rational. Then the term synchronous impedance was certainly 
an American one, but it indicated what it meant—viz., the impedance of 
the armature at synchronous speed. It was not the same ax self - induction, 
but it covered reactance under specified conditions — viz., synchronous speed. 
He was very much surprised at the way in which Prof. Hay expressed his 
disapproval of the equation on page 7 on the advance proof, the lowest 
equation of the first column. It was proved in Prof. Perry's book on the 
Calculus, and Prof. Perry had been in the babit of giving it to his students 
for 14 or 15 years. Then Prof. Hay had also referred to the connection of 
this equation with the equation (9). It had no connection, and the text 
explained it, It was there stated that it was true for all frequencies and 
for periodic and unperiodic functione, and in this particular case it bad no 
connection with the other formula, as this latter involved one definite 
frequency. This particular combination, however, was interesting from 
many pointe of view. "Taking the values of self-induction, resistance and 
capacity, and combining them together as indicated in the Paper, 
the combination was such that the discharge in the closed circuit just 
ceased to be oscillatory. It was a combination well worthy of study. 
'oming to the remarks made by Mr. Duddell, all he could say was that he 
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wished it had been Mr. Duddell who bad read this Paper instead of himself, 
because it was clear that he had a lot of most interesting information about 
this sul, ject if he only cared to give it. He was perfectly aware of Mr. 
Duddell’s beautiful photographic apparatus, and the only reason why 
he could not use it was on the score of expense. The first cost was £50, 
aud £10 or £12 could eatily be spent in films in a few minutes. He had 
therefore had to construct some dark slides, which coat him 30a. each and 
3d. each exposure, and he thought it would be admitted that some of his 
results with this apparatus could hardly be improved upon. If, on the 
other hand, one was studying what bappened when arca broke out he did 
not think there was any other way of doing it except with this very expen- 
sive film apparatus. Mr. Duddell had referred to the sparking of com- 
mutators and rotary converters, and said tbat he did not know what might 
happen, if this became bad, in the way of re:onance on the alternate- 
current tide, Personally, he was not inclined to think that it would be bad 
at all The spsrking of the commutators would produce such slight 
fluctuations of the direct-current voltage that, even if it did come through 
on the alternate-current side, it would be eaten up in the total resistance 
of the network and would not give rise to very great resonance effects. He 
had already noticed this effect, not on rotary converters, but on the contact 
maker described in the Paper, and had got very similar results to what 
Mr. Duddell put on the screen. Attention had also been called in the 
Paper to the resonance with continuous-current machines due to the 
number of slots in the armature or the number of commutator segments, 
and although the resonance would not probably amount to a very great 
deal, he thought it might be very considerable with rotary converters, due 
to the pronounced ripples in the direct-current voltage which he had 
shown in the Paper. Attention had been called by severai speakers to the 
possibilities of resonance during starting up and shutting down, and ia con- 
nection with this he could say that before they were aware of this in Glasgow 
& very curious thing was noticed on the bigh-tension switches. These were 
of the Westinghouse type, and on starting up and shutting down a curious 
sort of static sparking took place from the metal parts to the woodwork, and 
they found that this coincided with the speeds at which partial resonance 
occurred. It was probably due to exaggerated and distorted wave-forms 
which were passed through at critical speede. Mr. Duddell bad also 
referred very fully to the form-factor, but in the Paper it had teen pointed 
out that it was a mistake to atttach too much importance to this or to be 
frightened at it. When he was in the States recently he asked a number 
of engineera if they had any trouble from resonance, and practically 
one and all of them stated that they had no occurrences at all 
which would indicate in any way that anything like resonance was 


occurring. He thought that with good apparatus and good cables there 


was not very much to fear. As regards the form.factor, even with 
& distorted wave, such as 15 in the Paper, this seldom rose above 


2or 22. With a sine wave it was 1'4. Another reason why too much 


importance should not be attached to the form-factor was this: He had 
indicated at the last meeting that when any of these high voltages were 
applied the insulation would probably break down, fir«t of all due to the 
local heating effect at the weakest spot, which caused deterioration of 
the insulating material there. If this was a fact, and the heating effect 
depended upon the square of the voltage, it was necessary after all to look, 
not at the form-factor or the maximum value of the wave, but to the 
root mean square, As he had already stated, the reason why these dis- 
torted wave-forms and resonance effects did not produce very dangerous 
results was partly on that account. Here, again, no doubt Mr. Duddell 
would disagree with him, and he only wished he would read a Paper on 
this subject. In the case of air insulation he agreed that the form-factor 
was the value to be considered, because here it was a case of actual aparkiog 
through, and the heating effect did not come in to deteriorate the value of 
the insulation. He diragreed with Major Cardew that the assumptions 
made in the Paper were not legitimate ones. Major Cardew had stated 
that the switch had a capacity of its own which was in series with the 
capacity of the cable, and that this capacity gradually decreased as the 
switch was cloeed. The capacity of the switch, however, was far too small 
to have any appreciable effect. Then, again, Major Cardew stated that 
the arc pulled out by the switch, if of the air-break type, gradually 
lessened the current and so interrupted the circuit gradually. Actual 
experience showed the reverse to be the case. The air arc was a most 
vicious thing in cau-ing high voltage oscillations. He had a number of 
photos which he had brought away from the States, showing high potential 
rises on breaking circuits with air break switches on 40,000 and 60,000 volt 
circuite, The rise was simply enormous; in fact, one of the photographs 
showed an actual arc which had left the switch and short circuited on 4 
pole 33ft. away. On the other hand, it had been conclusively proved that 
high-tension circuits could be opened under all conditions with oil switches 
without any rises of pressure occurring. Be the explanation what it might, 
the fact remained that all apparatus in high-tension circuits which gave a 
possibility of ares forming in air should be avoided. A good deal had been 
written about a cable-charging gear in the technical papers lately. If 
anybody wanted charging gear he would say let them have it by all 
means, but let it be a water resistance, Any other form of charging 
gear was fundamentally bad. They might be used for some time with- 
out causing trouble, when the combination of circumstances were just 
those which did not produce resonance. At Deptíord they were very for- 
tunate in having a very smooth wave. If it had been a ripply wave tbis 
charging gear which Mr. Partridge had spoken about would not have proved 
nearly to satisfactory. Theoretically, the water resistance was the correct 
thing. [t could be made perfectly easily, and was entirely sa: ie factory, 
both electrically and mechanically. The testing of cables wasan important 
point to bring up: whether it wes better to apply a very high voltage test 
for a ehort time, cr a moderate voltage for a long time. In many cases the 
insulation broke down, primarily due to local overheating at the weakest 
spot, and it was quite possible that if a very high voltage wes applied for a 
short time one particular point in the cable—the weakest — would become 
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scorcbed, and the voltage might be taken off before the cable broke down, 
leaving the place permanently weakened, With regard to Prof. Carus- 
Wilson's remarks, he said he had certainly seen Prof. Steinmetz's admirable 
Paper, which was a very difficult one to follow, as it to»k the matter up as 
a mathematical problem. Mr. Field is communicating the remainder of 
his remarks to the Journal. 

À hearty vote of thanks to the authors concluded the discussion. 


THE * TRIBELHORN" ACCUMULATOR BATTERY. 


A recent number of the Centralblatt fiir Accumulatoren und Ele- 
mentenkunde contains a short description of the installation of a 
“ Tribelhorn ” accumulator battery at the new residential building 
known as the “ Metropole at Zürich. The “ Tribelhorn " accumu- 
lator is distinguished by its remarkable form and structure, and, as 
shown in the illustration, itis a return to the old voltaic pile method 
of obtaining an electric current from chemical elements. It is 
claimed for the Tritelhorn " accumulator that it takes from 50 to 
75 per cent. leas space, that it can be more easily and quickly taken 
to pieces for cleaning, &c., than the usual form of secondary cell. 
The battery at Zurich is charged during the daytime from a small 
power station on the Limmat, and during the evening hours it takes 
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The Tribelhorn " Accumulator Battery at the “ Metropole,” Zürich. 
Capacity : 2,000 ampere-hours on five hours’ discharge. 


over the whole lighting load at the “ Metropole.” This battery is 

the largest yet constructed on the “Tribelhorn” system, It is 

connected in two llel rows as shown in the illustration. Each 

half of the battery has the following capacity :—840 ampere-hours at 
three hours’ discharge, 1,000 ampere-hours at five hours’ discharge, 
1,200ampere-hours at 10 hours’ discharge, and the total capacity of the 
battery at five hours’ discharge is, therefore, 2,000 ampere-hours. The 
lighting system at the “ Metropole" is on the three-wire plan, and 
the current is employed on 2x115-volt circuits. The erection of 
the battery was completed in a few days and it is stated that a single 
pile of elemente, owing to the absence of any soldered parts or 
connections, can be erected in less than two hours. 


NATIONAL TELEPHONE CO.’S ANNUAL STAFF 
DINNER. 


The 10th annual dinner of the National Telephone Co.'s staff was held 
on Friday at the Trocadero Restaurant, London, when Mr. W. E. L. GAINE 
(general manager) presided over a company numbering nearly 250, Amongst 
those present were the Right Hon. Lord Harris, Mr. George Franklin 
(vice-president of the company), the Right Hon. Sir James Fergusson, 
Bart., M.P., Sir Albert Rollit, M.P., Mr. W. Alex. Smith, Mr. D. Sinclair, 
Mr. H. Laws Webb, Mr. D. Johnstone Smith, Mr. H. Fedden, Mr. T. A. 
Welton, Mr. Albert Anns (secretary), Mr. Frank Gill (engineer-in-chief), 
Mr. C. B. Clay, Mr. S. J. Goddard, Mr. F. D. Watson, Mr. A. Coleman, 
Mr. R. H. Claxton, Mr. J. C. Chambers, Mr. C. J. Phillips, Mr. F. Cowley, 
Mr. W, V. Morten, Mr. E. J. Hidden, and many other officials of the 
company from all parts of the United Kingdom, representing upwards of 
11,000 employés, 

The loyal toasta having been honoured, Mr. F. Douglas Wat:on submitted 
" The Houses of Parliament," to which Lord Harris replied for the House 
of Lords and Sir James Fergusson, M.P., for the House of Commons. 


The CHAIRMAN then proposed the toast of he National Telephone 


Co." He prefaced his speech with a inessage from Sir H. H. Fowler (the 
president), expressing extreme regret that a prior engagement prevented his 


attendance. Continuing, Mr. Gaine said the chances of the year had 
ordained many changes, and amongst them was one resulting in the 
loss of their old friend Mr. D. Sinclair, thew late engineer-in-chief 
who had left the company to go into other fields of enterprise, and 
who bad their heartiest good wishes in his new sphere of work. He 
felt sure that the board had made an excellent choice in appointing 
Mr. Frank Gill to the vacant positior. All present would welcome 
Mr. Cook back to the folds of the company. Proceeding to review 
the position of the company generally, the chairman said they had 
not gone back, and, in many respects, there had been considerable develop- 
ment. The company now had working in this country 1,050 exchanges— 
an increase of 25 during the 12 months. Their clientéle had grown by no 
less than 26,000 subscribers, bringing the total to considerably above a 
quarter of a million. They had enabled people to communicate with each 
other to the extent of 844,000,000 messages, being 56,000,000 more than 
the figure he was enabled to announce a year ago. These figures indicated 
very great progress and development, but they were no indication of what the 
company could do or desired to do, or of what they ought to do, if they 
had the opportunity of doing it. 'They were all aware of the unfor- 
tunate restrictions under which the company had to labour. The public had 
& real and very great grievance in the position in which telephoning 
remained at the present time in this country and the conditions under which 
it was carried on. He sincerely hoped the telephone position generally 
throughout Great Britain, and the necessity for adequate and efficient 
development, would soon be recognised by those in power. In regard to the 
subject of competition, he might, perhaps, just mention Tunbridge Wells. 
He had no wish to sound a pwan of triumph, because Tunbridge Wells 
was only an exawple of what they all knew to be the outcome of a more 
or less foolish competition and an attempt to do the impossible. Com- 
petition in a business like the telephone service, was not a suitable method 
of developing that service. Competition in other things led to combination. 
In the case of Tunbridge Wells it led to combination in the sense that the 
greater bad absorbed the lese. Then let them take Glasgow. Glasgow 
Corporation was a great municipality which had embarked upon compe- 
tition with the company. He did not believe that Glasgow knew yet the 
financial result of that competition. Thecompany was increasing its business 
and holding its own in the competition. Although the Corporation had now got 
a large number of subscribers, and the company a still larger one, he thought 
it was not altogether advantageous to telephone users that 40 per cent. of 
the Glasgow subscribers found it necessary to pay two subscriptions in 
order to be on both tystems, The only other case was that of the com- 
pany's competition with their masters, the Post Office, in London. That 
department was doing its work well, but the company, on the other hand, 
had no reason to be apprehensive. Recently, Mr. Austen Chamberlain had 
stated in Parliament that the Post Office were adding subscribers to the 
Post Office service to the extent of from 150 to 200 a week. This led him 
(the chairman) to look into the company's figures, and he found that they 
were adding at the rate of 200a week. Although competition caused some 
anxiety in the initial stages he was not at all apprehensive now that they 
had anything to fear from it. But competition conducted as it was in the 
case of Glasgow was not, in his opinion, to the benefit of the public. Inthe 
case of the Post Office in London, where the conditions of intercommunica- 
tion had been arranged, it was less objectionable, but still not to the public 
advantage. Telephoning must be, to be truly effective, in the nature of a 
monopoly, either in the hands of the company regulated by the State or 
in the hands of the State. He was perfectly certain that, as time passed, 
those who had command of the situation would realise that, and that 
monopoly would be the eventual outcome of the controveray. 

The toast was very warmly received. 

Mr. GEORGE FRANKLIN, in responding, said the directors were more 
than ever imprested with the devotion and whole-hearted diligence con- 
stantly given to the affairs of the company by those who were engaged in 
its business and management. In many cases that diligence and tbat ability 
was not compensated for by the annual remuneration given to those who 
devoted their lives to that very important business. The history of the 
company was but a record of difficulty surmounted, They had to thank 
themselves and their own good right arm for the position which the com- 
pany held to-day. Many aifticulties had in the past to be overcome and 
the most recent was municipal trading. The prospects of the company at 
the present time were as bright as they had been at any time in its history. 

Mr. FRANK GILL proposed Our Guests.“ 

Sir A, K. ROLLIT responded in a humorous speech. In the course of 
his remarks Sir Albert referred to a recent visit to Canada and the United 
States and to the electrical wonders which he witnessed in those countries. 

Mr. E. J. HIDDEN proposed a vote of thanks to the chairman, to which 
Mr. GAINE briefly responded, and this brought to an end a very suc- 
cessful and agreeable function. 
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THE BRIGHTON SPECIFICATION. 


As we understand it, the duties of a consulting engineer are 
primarily to buy plant of such type and pattern for his clients 
that there is minimum risk of breakdown, combined with low 
operating and low initial costs. To enable the third condition 
to be complied with more easily, it is usual for an engineer to 
sub-divide his contracts, so that the different trades can be 
separately tendered for by contractors whose speciality lies in 
those directions. Further, by adopting reasonable methods of 
payment as the work progresses, smaller contractors are 
enabled to compete with larger ones. A wider field is thus 
opened, and lower competitive prices are secured. We tuin to 
a specification which has just been issued by the Brighton 
Corporation, under the advice of Mr. ARTHUR WRIGHT, 
expecting to find these rough common-sense ideas worked out 
in detail for a particular case; but while the specification is in 
many respects original, we must confess that our anticipations 
have not been realised. As a matter of fact, these very 
points of originality invite comment and criticism. The 
specification in question is for three 1,800kw. %,000-volt 
three-phase generators, two 1,500kw. and four 500kw. 
motor-generators, together with all switchboards and acces- 
sories, the generating plant being for the new electricity 
works at Southwick, near Brighton, and the converting 
plant for erection at the old power house in Brighton. With 


the laudable intention of allowing the contractors as much 


scope as possible in the choice of plant to fit in with 
their own standards, Mr. WRIGHT outlines very vaguely the 
plant he requires. No vagueness, however, must appear in 
the tenders: * Any ambiguity or indefiniteness as to what the 
equipment is to include will militate against the proposition 
containing such ambiguity being seriously considered." It is 
clearly hinted that after the various tenders are received, a con- 
siderable time may be expended upon their consideration, for 
it is stated that the number of months during which the offers 
are to hold good must be given in each tender. Once, how- 
ever, the contract has been let, no time is to be lost hy 
the contractor: Within 28 days after the notification to the 
contractor of the acceptance of his tender, the contractor shall 
deliver to the engineer two complete sets of working drawings of the 
works comprised in his tender.” The italics are ours. A card 


index to these numerous drawings would also have been advis- 
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able. We fearthat considerable difficulty will be found in the 
preparation of all these working drawingsin the 28 days without 
violating Clause 134, regarding Sunday labour, and. without 
working 24 hours a day in addition. The time given to com- 
plete the plant is, however, still more unreasonable. All 
tenders have to be sent in by June 8th, and, as mentioned 
above, there will doubtless be some delay before the contract 
is signed; yet all designs must be completed, all foundations 
laid down, and one steam generating set tested and working 
with its condenser by July 1, 1904, the second set and the 
wotor-generators a month later, and the third set and all 
other work by the following November. Moreover :— 

Contractors are advised before tendering to examine the present con- 
dition of the site, steel superstructure and buildings, as persuns tendering 
will be deemed to do so with full knowledge of all circumstances affecting 
the same, and no compensation will be allowed in respect of any difficulties 
which may arise through trouble with the site cr delay on the part of the 
contractors for the steel superstructure or building:. 

The engineer shall have full power, should he see fit, upon giving notice 
to the contractor, to suspend the execution of the works or any portion of 


them, and no extra charge shall be allowed to the contractor in respect 
thereof. 


The extremely high efficiencies and low steam consumption 
required can be gathered from the following requirements :— 
Each 1,800kw. set must only take 20lb. of steam per kilowatt- 
hour. This kilowatt-hour is not to be measured in the power 
station, however, but at the continuous-current side of the 
sub-station, and all losses of generation, transformation and in 
the 4:7 miles of three-phase cables have to be included. 
The three-phase cables, however, are not included in this 
contract. A phenomenally low guaranteed consumption figure 
for 1,800kw. plant would be 12lb. per indicated horse-power 
hour. High efficiency figures would be: 92 per cent. engine, 
95 per cent. generator and exciter, and 90 per cent. for 
motor-generators. These figures give a consumption of 20-4]b. 
of steam per kilowatt-hour of continuous current. This has 
already exceeded the figure in the specification without allow- 
ing a margin for cable losses, switchboard losses at the power 
house and contingencies, and the contractor must then forfeit 
at least £12,000 for the three generator sets, for £4,000 is the 
penalty specified for each IIb. of steam per kilowatt-hour in 
excess of the guaranteed 201b. Assuming even that 20lb. per 
kilowatt-hour is a slip, and that horse-power-hour is intended, 
the specification is still too exacting in view of the other 
conditions. In connection with these high requirements, the 
following clauses are also interesting :— 

.. . No payment whatever will be made by the Corporation to the 
eonuaetor on account of any material or plant supplied or work done until 
at least one combined set of steam alternators and motor-generators, 
together with all their auxiliary plant, has proved, by a preliminary test, 
the probability of the guarantee being fulfilled. . . . 

The contractor is also to allow for all other losses in the cables between 
Southwick and Brighton (such as dielectric hysteresis) beyond the loss due 
to the specified ohmic resistance, as the Corporation will not allow any 


relief from penalties stated in clause 20 on account of the contractor 
under-estimating the total cable losses. . . . 


it is a refreshing innovation to speak of dielectric hysteresis 
in a specification, but surely the estimation of these losses 
should rather be the task of the cable manufacturer—or the 
consulting engineer—than of the dynamo builder. The 
specified efficiencies, indeed, are so high that the obscurer 
loses in the cable might well be a determining factor. In 
addition to purely electrical and mechanical work, the contract 
further includes engine foundations, motor-generator founda- 
tions, condenser, basement and other builders’ work of a 
special nature to suit the peculiar site of the power house by 
the sea. Surely it would be more economical to have this work 
executed at schedule rates by the present building contractor. 


— M — — —— 


As we have already stated, the other technical specification 
clauses are fairly wide. Two of these may be quoted, how- 
ever, as laying down somewhat novel conditions :— 

The dynamo fields must be excited by the machine's own exciter, or 
from a separate exciting plant. . at 550 volts through the medium 
of a two-way switch. . . à 

An alternator field excited at 550 volts is not a very 
comfortable thing to work with, especially with change-over 
switches included in the circuit. A field wound with wire is 
also a much weaker coil mechanically than one of copper tape 
on edge, and less able to stand heavy centrifugal stresses. 
With 120 volts and below, a tape-wound coil would be possible, 
and would have a slightly higher efticieney due to less insula- 
tion being necessary. 

Clause 104 reads :— 

The high-tension switches ought preferably to be of the pneumatic oil 
break type, each pole being encased iu an accessible and separate chamber 
to enable any repairs being done to it without dauger of making contact 
with the other switches. 

This clause clearly indicates the bench. board type of switch- 
hoard with central control, such as is used at Niagara Power 
House and 96th Street Station, New York. The pneumatic 
control has, however, in later stations, been replaced hy 
electrical control. 

The specification being a very open one, no doubt several of 
these clauses will be moditied when the plant is designed and 
installed. In commenting thus critically upon the specitica- 
tion, we are not doing so with any desire to disparage 
Mr. WRIGHTS well-known ability and sense of engineering 
proportion. If he finds tbat contractors will tender under 
these conditions, and if, we must add, the initial cost of the 
station is to be merely a secondary consideration, then he is 
perfectly right in framing his specification as he has done. 
There is, however, always a danger that the rigidity of the 
specification and the short time within which tenders are to be 
prepared and contracts executed will deter the best firms from 
competing, and that smaller firms and foreigners will come in, 
who, although aware that the conditions may be too difficult, 
for them, will rely upon a non-enforcement of the penalty 
clauses. 


THE “ELECTRIFICATION” OF THE MERSEY 
RAILWAY. 


As far back as the beginning of the last century projects 
were entertained and considered for connecting the populous 
and industrious cities-- Liverpool and Birkenhead—lying at 
the mouth of the river Mersey, by a tunnel, affording the 
traveller a quicker means of transit, independent of all condi- 
tions of weather and sea. These projects remained unde- 
veloped until 1866, when an act was obtained by the fore- 
runners of the present Mersey Railway Co., giving them 
powers to construct a pneumatic railway under the river. The 
idea of working the railway pneumatically was eventually 
dropped, steam being the motive power finally decided upon. 
Before venturing upon the construction of the tunnel proper, 
an experimental one was driven in May, 1881, through the 
red sandstone forming the river bed for the purpose of 
ascertaining the exact nature of the rocks through whieh 
the tunnel was to pass. The results being satisfactory, the 
working of the main tunnel was at once proceeded with, and 
the trial tunnel was afterwards and is still used for ventila- 
tion purposes. On January 20, 1856, the official opening 
ceremony was performed by the then Prince and Princess of 
Wales, and an February Ist of the same year the line was 
opened for publie traffic. At this time the line merely 
extended from James-street, Liverpool, to Green-lane, Birken- 
head. Subsequently the following extensions were opened :— 
To Birkenhead Park and Rock Ferry stations on the one 
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hand, and to the Liverpool Central station on the other 
(see map, Fig. 1). The expectations of the promoters were 
not fully realised. The public showed its appreciation of the 
new and quick means of locomotion by patronising the railway 
well at the beginning, but gradually, as the stations and the 
tunnels and the carriages became more and more grimy, and 
the atmosphere more and more oppressive, in spite of the best 
coal being employed, receipts fell, and improvements and exten- 
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sions could not be carried out for want of capital. The line got 
into difficulties financially, and this state was aggravated by 
dissensions among the shareholders. As the result of an agitation 
amongst the latter, an entirely new board was appointed and, after 
protracted negotiations, a scheme fordealing with the finances of 
the company was adjusted. In 1900 an Act of Parliament con- 
firmed the scheme, and provided for the termination of the 
receivership. The company was given powers at the same 
time to “electrify” their system, and to raise the capital 
necessary to that end. The contractors for the electrification 
were the British Westinghouse Company, who signed the con- 
tract in July, 1901. The conversion had to be carried on 
without interruption of the regular steam service, by no means 
an easy task, considering that the trains were (notwithstandiag 
the adverse conditions) carrying about 10,000,000 passengers 
per annum. However, the work was carried through success- 
fully. The permanent way had to be mostly re-laid, and the 
tuunols fitted with electric light. Weeks before the new line 
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On Sunday morning, soon after 10 o'clock, a group of 
representatives of the British Westinghouse Company and of 
the Press were conducted over the new line by the chairman 
of the Mersey Railway Co., Mr. James Falconer, and by 
the manager, Mr. R. Bowman Smith. After having travelled 
over the entire system in the electric trains, the party inspected 
the lifts and power station, and were then entertained at lunch 
at the Adelphi Hotel. 
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At one o'clock on Sunday afternoon the trattic was opened to 
the public, the trains being timed to run every thrce minutes. 

As may be seen from the accompanying map (Fig. 1), the 
Mersey Railway resembles the letter “ Y," and there are seven 


PARK BRANCH 


Fia. 2. —DiAGRAMS OF GRADIENTS. 


was opened, the electric trains were running in between the 
scheduled steam trains, in order to put the whole system to a 
test under working conditions, and also to train the men (taken 
The Board of 
Trade examined and approved of the line on April 3, and the 
last steam-propelled train passed over the line at midnight on 


over from the old service) to their new duties. 


Saturday, May 2, 1903. 


stations in all. From the Central low-level station the tunnel 
falls rapidly towards James-strect station ; from here the ]ine 
descends, in gradients of 1 in 30 and then 1 in 27 (the steepest 
part of any), below the Mersey. On the other side there is à 
rise of 1 in 30 up to Hamilton-square station, from whence 
the line rises steadily, but iu various gradients, to Rock Ferry 
on the one side and to Birkenhead Park station on the other. 
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Fig. 2 shows the profile. The Mersey Railway is the only 
ralway connecting Liverpool and Birkenhead directly, the 
nearest railway across the Mersey being at Runcorn, some 
13 miles higher up the river. Its importance lies, therefore, 
in the eonnecting up of the termini of the trunk railways on 
both sides of the Mersey, ie. the Midland, Great Northern 
and Great Central on the Liverpool side, and the Great 
Western and the Wirral Railway on the Birkenhead side. 
At present only passenger and light goods trattic is catered 
for, but nothing in the construction of the tunnels, permanent 
way or rolling stock would prevent the subsequent intro- 
duction of heavy goods service. 

In an early issue we hope to give a detailed and illustrated 
description of this enterprise, which has been thoroughly 
thought out in detail, and, after being decided upon, has been 
pushed forward steadily to its successful end with energy and 
resourcefulness, l 
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ON ELECTRONS.* | 


BY SIR OLIVER LODGE, F. R S. 
(Continued from page 1031, Vol. L.) 
PART VI. 
ELECTRIC THEorY or MATTER. 
Estimate of Size of Electrons, 

On the hypothesis that the flying or vibrating fragment is a 
material corpuscle charged with electricity, so that it bas a duplex 
constitution and a compound kind of inertia, part material and part 
electrical. no further progress can be made. But on the hypothesis 
that the flying or vibrating particle is an electron—a charge of elec- 
tricity and nothing else—a constituent of an atom but with no 
material nucleus—eo that the whole of atomic properties are to be 
considered as due to an aggregate of electrons of opposite size, of 
which one or two are comparatively free and detachable—on this 
hypothesis a determination of the mass of a corpuscle carries with it 
as a consequence a determination of ita size also. 

Decause, as has already been pointed out, any required amount of 
self-induction can be conferred on a wire by making it fine enough, 
and any required amount of Vn bae be conferred upon an electric 
el by making it concentrated enough. The energy at a given 
speed of motion will be proportional both to the quantity and the 
potential, and the latter can be made as great as we please by taking 
the tize of the body possessing the charge extremely small. 

It is the intense region of force close to the wire or close to the 

charged particle which is the effective region; and so, as stated, a 
knowledge of the mass or kinetic energy at a given speed suffices, on 
a purely electric theory of matter, to determine the size cf the 
electron constituents of which it is composed. Fur whether there be 
apy intrinsically material inertia or not, there certainly is an 
electrical inertia. The cause of it in the electrical case is known: 
it is due to the reaction of the electric snd magnetic fields during 
scceleration periode, and is denominated self-induction. Quite 
posibly there is no other kind. Quite possibly that which we 
observe as the inertia of ordinary matter is simply the electrostatic 
inertia or self-induction of an immense number of ionic charges or 
elecb ie atoms or electrons. 

This is by far the most interesting hypothesis, because it enables 
us to prcgrese, and is definite. The admixture of properties, partly 
explained—viz., the electrical— partly unexplained—viz , the material 
—lands us nowhere, unless by some only partially-imagined means we 
were able to estimate how much of the corpuscle uppertains to each 
ingredient. The mass of a corpuscle has been measured at something 
akin to 19 of an atom of hydrogen, and its charge as 10—!" electro- 
static uni. This amount of electricity will have that amount of 
inertia if it exists over a sphere of radius 10-!?cm., but not other- 
wise. Consequentlv, we may assume the size of the electron to 
be of the order 10- cm. in diameter; or 20 0ü of the linear dimen- 
Hon known as molecular magnitude—viz., 10 "cm. 

The calculation of order of magnitude is quite simple, for all 
ordinary speeds, because, for them 


M= pe «t, 


M . e=10 x 10-29 — 10-13 cm, 


though it might with some data be estimated as small as 10-".+ With 
& size like that the penetrating power of cathode rays is explained, 
especially if the atoms of matter are themselves composed of such 
minute particles. For the interspaces will be enormous compared 


Paper read before the Institution of Electrical Engineers Nov. 27. 1902 
Y Bod lodge in The Electrician for March 12, 1897, Vol. XXXVIII., 


with the filled-up space, and a point can penetrate far into such an 
assemblage without striking anything. 

The mean free path of a particle is a question of probability. Ina 
space containing n, obstacles to the unit volume, a space Az will 
contain 1 — Azn, of them, and the chances of a collision while one 
of them travels a length z will be approximately their combined 
areas as targets compared with the total area available fot both hit 
or miss 

nva? Jt 


A "ow 
where z is the “mean free patb," or average distance travelled by 
any one particle without a collision with another, and a the number 
of encounters while travelling unit distance. But in saying this we 
are ignoring the forces between the particles, and are not considering 
à swing round as a collision. 
So, as regards order of magnitude— 
- Axr 1 d? 
t= —— 52 
mra? nra ma? 
with a factor J or 4/2 omitted which a completer theory would give; 
e . . * 3 . 

where d? is the cubic space allotted to each particle, while s" (2) is 


the actual bulk of ea h. 
B total space cccupie d n D 
eight times the aggregate volume of the particles’ 


E 
Therefore 
a 


a statement sometimes quoted as Loschmidt's theorem. 

Hence the mean free path can be determined by considering how 
much space the substance of all the electrons in an atom occupies, as 
compared with all the space which the atom occupies itself. In other 
words, we have to consider what the size 107" for an electron’s 
diameter means, as compared with the size 10-8 for an atom's dia- 
meter. In the solar system the diameter of the earth is ġġ th 
part of the diameter of its orbit round the sun, Consequently, if the 
earth represented an electron, an atom would occupy a sphere with 
the sun as centre and five times the distance of the earth as radius. 
In other words, if an average atom is composed of electrons, they 
are about as far apart in that atom in proportion to their size as the 
planets in the solar system are in proportion to their size. In an 
atom of hydrogen there are roughly 1,000, or, ray, more exactly, 700 
electrons, in order to make up the proper mass, In an atom of 
sodium, which is 23 times as heavy, there must be about 
15,000 electrons, And in an atom of mercury there must be over 
100,000 electrors. 

Consider then an atom of mercury containing 100,000 of these 
bodies packed in a sphere 10—cm. in diameter. One would 
think at first they must be crowded ; but there is plenty of room. 
Each electron is only 10-!9cm, acrose, and there are only about 
50 of them in a row along any diameter of the atom; hence 
the empty space inside the atom is enormously greater than the filled 
spaces. At least a thousand times greater in linear dimension, or a 
thousand million times greater in bulk The whole volums of 
the atom is 107» cubic cm., the aggregate volume of all the 
electrons composing the atom is 10 10 = 10 cubic cm, 
consequently the space left empty is 10!, or ten thousand million times 
the filled space. Even inside an atom of mercury, therefore, the 
amount of crowding is fairly analogous to that of the planets in the 
solar system. For though the outer planets are spaced further apart 
than the inner ones, they are also bigger, to practically a compensating 
extent. 

Now, goiug back to what is sometimes called Loschmidt’s theorem 
in the kinetic theory of gases, obtained roughly above 

mean free path volume of space available to particles 

4 diameter of particle combined volume ot all their substance 
we have reckoned the latter fraction, in the inside of an atom of 
mercury, as | 


— — — — — — — 


Hence the mean free path of an electron inside an atom of mercury 
will be comparable to 10" times the size of an electron— . e., it will be 
10-4em. ; that ia, it may get through, on the average, the substance 
of some 10,000 mercury atoms in a row without collision. 

In any other less dense substance it will go further. The actual 
distance thus travelled by corpuscles plunging into a dense metal is 
very small, only the thousandth part of a millimetre on the average, 
and it need by no means necessarily be a straight line ; so a target 
of platinum succeeds in stopping them fairly near its surface. and 
enable the X-rays generated by the shock fairly to emerge. Some 
corpuscles will be stopped more suddenly than this, and some will 
travel further, but 10-‘cm. is about the average distance travelled in 
a solid as dense as platinum. 
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This distähce, however, gives no notion of the value of the negative 
acceleration during a collision, because the greater part ot the thou- 
eandth of a millimetre is free flight; the stoppage occurs only as the 
last episode of that tlight—viz, at the instant of collision. The 
colliding masses are 100,000 to 1, so the change of velocity at impact 
could be estimated ; but the impact will really be more of an astro- 
nomical or cometary character, and the effect is analogous to the 
entrapping of comets when they paes near a planet, thereby rendering 
them permanent members of the solar system. 

The ordinary behaviour of a foreign comet, which comes and goes, 
may be called a collision with, and rebound from, the sun ; for 
although there is no real encounter of main substance, that is what 
it would appear like if it could be seen from the depths of space ; 
and the two branches of the comet’s hyperbolic orbit would look like 
straight lines of approach and recession. Comets which happen to 
pass very near a planet, however, are deflected, swirled round, and 
often virtually caught by that planet, receding only with an insig- 
nificant differential velocity which is unable to carry them away 
from the attraction of the sun: into which they often drop. Or if 
they do not actually drop into it, they will continue to revolve round 
it in an elliptic orbit, becoming a member of the solar system, and 
liable ultimately to be degraded into a swarm of meteors. . 

This is the sort of process known to occur in astronomy, and cir- 
cumstances not unlike that may attend the encounter or apparent 
collision of a furiously-flying comet-like electron with pe of the 
massive system of an atom. The stoppage, therefore, will occur well 
within the limits of atomic magnitude, 10—cm. ; and so the accelera- 


tion will be of the order F = 10 C.G.S., and the force needed thus 


to stop even a single electron will be the tenth of a dyne. No 
wonder that violent radiation effects are produced. The“ power 
required to stop an electron, flying with one-thirtieth of the speed of 
light, inside a molecular thickness, can be estimated thus: 


3 
energy +time= mi . 37 = 10 (1) 10^— 16" ergs per sec.; 


or thus: II- ;Fu- 107! x 10" — 10* again, 

which is equivalent to 10 watte, (Though the time it Jaste is only 
the 1017 part of a second.) But only a small fraction of this goes 
into radiation. The radiatiog power can be estimated thus, from 
Larmor's expression for it, as given iu Appendix G, Part IV.: 


per ml 52 
: (u) = 10⁰ X 10°* = 100 ergs per sec. 
The rest, therefore, it would appear must take the form of heat. 

It is worth considering what circumstances would give radiation an 
advantage over heat, and vice versa. Because sometimes conspicuously 
the target gets heated, and sometimes X-rays are emitted. Let u be 


the speed and / the distance of stoppage, then 
„ 42 
= on 
then the force required to stop it is 


à u 9,7 TES 
"u- |. ` 
3a 2l 
The * power " of the blow is 
dud 
inet 


whereas the radiation power is 
2ue? 6 2 ner, 
3v 2 Gl? ’ 
therefore radiating power a p 2a, 

total power l v ct 
where t is the time of stoppage and v is the velocity of light. 

So effective radiating power depends chiefly on very sudden stoppage 
and on the speed being near that of light. If the velocity is a tenth 
that of light, and if an electron can be stopped in something like its 
own diameter, about 10 per cent. of the energy will go in radiation, 
and the rest will take other forms, presumably heat. As the velocit 
diminishes, more and more of the energy takes the form of heat, whic 
agrees with the fact that at moderate vacua the target gets red-hot. 
The ratio of the radiation power to the total power is as the dimen- 
sions of an electron to the distance light would travel during the 
period of the stoppage. So to get «// the energy radiated it is neces- 
sary to stop a pellet moving with a tenth the speed of light in 
something like a tenth of its own diameter. 


JUSTIFICATION FOR ELEcTRIC VIEW oF MATTER. 


But, now, what justification is there for the extraordinarily far- 
reaching hypothesis that the electrons constitute matter, that atoms 


of matter are composed of electric charges, that the fundamental 
inertia-property of matter is identical with self-induction ? There is 
the reasonable philosophical objection to postulating two methods of 
explaining one thing. If inertia can be explained electrically from 
the phenomena of charges in motion, it seems needless to require 
another distinct cause for it also. But this is not all that can be 
said ; it is quite possible that direct experimental proof will be forth- 
coming before long. A method suggested by Prof. J. J. Thomson had 
reference to the proportion of radiation to thermal energy developed 
when corpuscles encounter a target which suddenly stops them. In 
so far as they consist of non-electric matter they would produce only 
heat by their dead collision, without any direct generation of ethereal 
waves In so far as they consist of electric charges they would 
disperse a certain amount of radiation energy ; and so the propor- 
tion of radiation to heat might allord a criterion." Hitherto, however, 
no adequate measurements have been made in this direction. 

But there is another more likely avenue to a conclusive result. 
We know that when an electric charge moves with a speed approach- 
ing that of light, its inertia is theoretically no longer constant, but 
rapidly increases and becomes infinite when the light-velocity itself 
is reached, at least on the orthodox and accepted theorv ; and rather 
complicated and not quite accordant expressions for this high-speed 
inertia have been calculated by several mathematical physicists. See 
Appendix k for a discussion of this difficult subject. 

It is possible that in certain cases of the production of cathode 
rays a speed not far short of that of light may be reached, 
and the increased inertia observed. Such an experimental deter- 
mination has been seriously and quite recently undertaken by Prof. 
Kauimann,t who employed the method indicated above (Part III.) 
of comparing simultaneously the electric and the magnetic deflection 
of the same set of rays submitted alternately or simultaneously to an 
electric and a magnetic field. Thus the velocity and the e m ratio 
are both known, and Kaufmann concluded that when the speeds 
approached perceptibly near the velocity of light the electrochemical 
equivalent m e increased by just the amount required in accordance 
with pure electric theory—the theory which attributes the whole of 
inertia to electric intluence. There appeared to be no quantitative 
room for any extra inertia, such as that of an inert particle of non- 
electric matter travelling with each projectile retaining its inertia 
constant at all speeds, and so contributing nothing to the rise of 
en perceived when the speed approaches within hail of that 
of light. 

It is too soon to be sure whether these results are trustworthy or 
not. The attempt is brilliant, and it can hardly be doubted that 
before long evidence will be forthcoming, on this and on other lines, 
which will enable us to accept or reject the hypcthesis of the electric 
nature and unification of matter. Meanwhile, the hypothesis is in 
itself so probable that it is justifiable to attempt to look ahead and 
observe some of the consequences of the view that all atoms of matter 
are built up of the same fundamental units, and are composed of 
aggregates of a definite number of variously grouped negative and 
positive electrons, arranged in kinetic patterns and keeping apart by 
reason of the vigour of their own orbital motions. At first it is not 
easy to do more than imagine the electrons to be statically grouped 
into regular patterns—arranged, it may be, in triangular or square or 
hexagonal order— with other allied three-dimensional possibilities 
familiar to students of crystallography. See, for instance, William 
Barlow, British Association /J'eport, 1896, p. 731, also Lord Kelvin, 
Phil, Mag., March, 1902, and elsewhere, 


ON CHEMICAL AND MoLECULAR FORCES. 


The force of chemical affinity has long been known to be electrical. 
Ordinary electrical attraction between charged bodies may be called 
molar chemical action, only there is no combination in ordin 
cases, because the opposing charges spark into one another, and ao 
the attraction ceases when a certain proximity is reached. The idea 
that chemical forces are really electrical is as old as Sir Humphry Davy. 

Real chemical attraction occurs between two atoms, each of which 
contains an odd number of electrons: one extra, or it may be more 
than one extra, electron of given sign. Such an atom has a centre of 
force whereby it can attach itself to other atoms and enter into pairing 
or chemical combination with them. It is probable that a negative 
charge is an excess, and a positive charge a defect ; and that when 
pairing occurs the excess charge of one fills up the deficiency of the 
other, and composes a complete and neutral molecule, 

Union of this kind, however, never seems quite as strong and per- 
manent as the union of the electrons in the atom itself ; the molecule 
easily separates at the same place again under the influence of decom- 
posing influences, and does not seem able to split up in other ways 
iuto new substances ; except in organic chemistry, where various 
modes of splitting up a complex molecule can be brought about, and 
are practically utilised for the generation of new compounds, e.y., 


CH,. CH. -CH. H. 


* See J. J. Thomson, Phil. May., April, 1899, p. 416. 
t See Comptes Rendus for October 13, 1902. 
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It is probable that the szme sort of thing is possible with simple 
bodies, but that the so-called “elements” constitute a peculiarly 
stable group, the ingredients of which so far have only partially been 
re-associated into isomeric or allotropic forms, and have not yet been 
detached from each other. When chemical combination occurs 
between two oppositely-charged atoms, there ie no electric discharge 
between them : the two atoms retain each its own charge, and cling 
together for that reason. When they are separated, each is an ion, 
and possesses its appropriate charge. 

It is possible to charge an assemblage of neutral molecules with an 
excess or with a defect of one or more electrons, by processes of 
ordinary electrification, but the attachment of these supernumerary 
electrons is loose —and they can be shaken away by the agitation of 
ultra-violet light and in manv other ways. Even splashing of liquids 
into spray shakes some loose.“ And in the case of massive molecules 
their mutual collision or agitation under the influence of ordinary 
temperature is sufficient to shake away some of the loose electrons, 
which then fly off tangentially with whatever orbital velocity they 
may have had: giving rise to phenomena recently discovered under 
the name of radio- activity (see Part VII.). | 


(To be continued.) 


ELECTRICITT IN MINING. 
(Continued from p. 79.) 


The Committee sat again on April 29th. 

Prof. H. LOUIS, Professor of Mining at the Durham College of Science, 
Newcastle-on-Tyne, mentioned an instance in which electricity had replaced 
compressed air working in a mine, whereby 70 H.P. of electrical machinery 
did the same amount of work previously done by 111 H.P. of compressed 
air machinery. He did not see where the danger from an electric motor 
came in, and he saw no danger whatever in an electrical mining iastallation, 
provided it was put in with an ordinary amount of sense, and the materials 
were of good quality. Ordinarily, it was assumed that there were three 
dangers from the use of electricity in mines—viz., fire, shock and the danger 
from sparking. The danger from sparking applied to fiery mines, but he 
failed to see any danger at all in an ordinary mine, and considered that an 
electric motor running at its worst was nothing like so dangerous as an 
ordinary oil flame, such as the miners burned continuously. It had been 
proved sufficient to enclose a motor within a wire gauze box to make it 
entirely safe in a mixture which had the maximum explosive point. Before 
anything iu the nature of legislation was attempted, it would be well to 
ascertain experimentally what were the dangera to be guarded against. 
There was a great danger likely to arise from undue heating in a motor 
enclosed in an iron box, and he preferred a ventilated iron cover. With 
regard to the dangera from shock, this was a very difficult question, 
and he did not think it would be advisable to have anything above 500 

volta in the working places, and the voltage underground generally should 
he limited to something like that pressure, except in lofty main roads. In 
this latter case 2,000 volts could with safety be introduced. With regard 
to cables, he would prohibit bare wires except in main travelling ways, 
where electric locomotives were used, and they certainly should not be 
taken down a shaft which was timbered, This practice was followed out 

on the Continent. He considered tlie safety of electricity was emphasised 

by the fact that nowadays one-third of the deaths in mines were due 

to fails at the coal face, This was brought about by the lesser noise made 
by the electrical coal cutters, which enabled the miner to hear better when 
the roof was giving way. He did not think alternating currents could 
claim a decided advantage over continuous currents in any way whatever. 
In the case of alternating currents the sparking was less, but the self-induc- 
tion greater, and he did not consider there was any preference on the score 
of economy of working. In some Swedish iron mines which he had visited 
they had not a single steam'engine in the place. They used about 4,000 H. p., 
which was transmitted some 16 miles at 5,500 volts alternating, and then 
transformed down at the pit's mouth. The overhead transinission cables 
were bare and carried through a fairly populous district on insulators, 
each pole being marked with a danger signal. Where the wires crossed a 
highway, the law provided for a strong wire netting underneath to catch 
them. if they broke. The voltage taken into the mine was 250. 
He considered the dangers from continuous current motors exceedingly 
small, the chief being in connection with the leads. The leads and 
terminals should be insulated throughout, none being left bare. He 
advocated weekly reporta as to the working of such plants and 
periodical insulation tests. Fuses were another source of danger, and should 
be enclosed in flame-tight cases. With regard to the type of plant 
installed, standardisation would be a great benefit. Very little was known 
about the intensity of sparking which would fire gas in a mine. The 
apparatus for firing high-tension shots would fire gas, but he had not 
known of a low-tension apparatus doing this. In answer to a question, he 
eaid that he was surprised that colleges had not yet made any experiments 
on these matters, but he himself was putting one of his students to such 
work. Continuing, he laid stress on the advisability of electrical knowledge 
forming an essential portion of the examination for a first-class mine 
manager's certificate in the future. Iu answer to questions, he said that 
electricity was used very little in Durham or Northumberland, which he 
thought was largely due to the want If familiarity with electricity on the 
part of managers in these districts. Electrically, Continental mines were 
much more up to date than ours, but this was partly due to their having 


- * Lenard on “ Electrification near Waterfalls.” 


been started at a much more recent date. In some English mines he had 
seen 500-volt cables with the copper showing through the insulation, and 
the scarcity of accidents on the Continent he attributed to the greater 
care taken in dealing with electrical machinery. He favoured armoured 
cables, but at the same time he considered there was a danger in having 
armoured cables in mines where the roofs were not good. He was opposed 
to the regulation of the Board of Trade which prohibited bare wires overhead 


Mr. W. E. GARFORTH of Normanton gave particulars of some 

ments which he had been making to determine the safety and efficiency 
coal cutters. He had constructed special chambers, in order to testtà 
mixture of gas which would explode in consequence of sparking. The explo 
sive mixture was obtained artificially, and was 10 of gas and 90 of air, gas 
being obtained from the town mains. His firat experiment was to prove 
whether an open type of electric motor was safe in such an explosive mix- 
ture. The pressure was 550 volts at the generator and 500 volts at the 
motor. With such a mixture an explosion followed in a few seconds, and 
he found, as a result of a number of experiments, that an open type motor, 
although running without load, always ignited the gas. A second experi- 
ment was made with a closed type of motor, and although the current was 
switched on and off for five minutes, no explosion followed. This proved 
that coal-cuttera enclosed in gas-tight cases could be used without risk 
in a fiery mine, The explosive mixture in this ex»eriment was such 
that no human being or safety lamp could have existed in it, and was 
much more severe than would be experienced in any mine. The third 
experiment was to prove whether gas would diffuse into a motor case in 
a sufficient quantity that on the motor being started an internal explosion 
would be produced. The result was that gas was found to have diffused 
into the case through the armature shaft bearing, but not sufficient to 
cause an explosion. His conclusion was that before starting a motor it wis 
necessary to allow the gas to eacape. Experiment 4 showed that if an 
explosive mixture be admitted into the motor case, the internal explosion 
which followed was not sufficient to explode the atmosphere surrounding 
the machine. In experiment 5 an electric motor, with & cover of two 
thicknesses of safety lamp gauze ran in an explosive atmosphere for 20 
minutes without causing an explosion, but the heat so produced was suffi- 
cient to permanently injure the insulation of the motor. Another experi- 
ment was made with five thicknesses of gauze with iin. space between each. 
This produced an internal explosion which ignited a piece of cotton wool 
placed on the top cover. Experiment 6 proved that an electric motor must 
be maintained in an efficient and proper working condition, as the sparks 
given off from a badly neglected machine were likely to fire gas. Dealing 
with electric signalling, he said that his collieries had had such à system in 
use for 19 years, and no accident had occurred, In his case, he considered the 
output of his mines would be reduced by about 20 per cent., owing to the 
seam being long and narrow. Electric shot firing had been employed for 
about 15 years without accidents, Electric lighting had been in use for 
16 years, and no one had lost a day's work through injuries from the 
system. His power installation consisted of a generator and four motors 
driving coal cutters on the polyphase system. The equipment was an 
Oerlikon one, and had been introduced about 45 years ago. Since ita 
adoption, the whole installation had been working most satisfactorily. He 
agreed with previous witnesses, that high voltages were safer for trans- 
mission, but that 500 volts was quite sufficient in the working parts of the 
mines. He had adopted a system of painting all the high-tension apparatus 
red, and advocated that this should be included in any regulations framed 
on this subject, Double-armoured cable were used in the main roads. 


Mr. W. C. MOUNTAIN, of Messrs. Ernest Scott and Mountain of 
Newcastle-on-Tyne, eaid he had also made some experiments on gas-tight 
cases for motors in response to a request from the Cominittee. The first 
experiment was with an explosive mixture of 1 of gas to 15 of air, but 
no explosion occurred. With a 1 to 10 mixture and a 1 to 8 mixture no 
explosion occurred. He then adjusted the brushes so as to cause 
considerable sparking, and with a 1 to 10 mixture he got an explosion. 
In experiment two, an ordinary standard coal-cutting motor taken 
from stock, without any special preparation, was placed in a gas-tight 
box, and driven with a pressure of 560 volts, the mixture being 10 of 
air to 1 of gas. The motor went for two hours without any explosion. 
Air was then blown through the box to clear out the gas and a 
mixture of 1 of gas to 8 of air put in; the motor then ran for 
three-quarters of an hour without an explosion. Tais he thought proved 
the reliability of the average type of coal-cutting motor, and he believed 
that even in gassy mines coal-cutters could be used with safety. Referring 
to Mr. Selby Bigge's remarks at the previous meeting of the Committee, he 
said he agreed generally with him as regards the suitability of three-phase 
plant for large power schemes where long distances had to be dealt with. 
At the same time both continous currents and alternating currents were 
good if the work was carried out properly, and the machinery installed as 
it should be. He did not, however, think that Mr. Bigge had been quite 
fair to English manufacturers of electrical machinery, with regard to his 
remarks that for all special work it was necessary to go to the Continent or 
America. He was quite sure that there were firms in this conntry which 
could make as good generatora as the Germans or the Americans. He had 
been through the works mentioned by Mr. Bigge, and seen some large 
machines for English installations under construction, but the sole reason 
for this was that the English firms were too busy, and were not prepared 
to take them at the price the foreigners offered. Several firms had written 
to him asking him to contradict Mr. Bigge’s remarks on this point. D ealing 
with an installation in which 1,000 H. . would be required to be trans- 
mitted 1 mile underground, he said the cost of cables at 2,000 volte would be 
£1,000, and the cost of the transformers about £1,500, making a total of 
roughly £2,500. "With continuous currente the cost of the cables would be 
roughly £4,000, but, of course, there would be no transformers required. 
The total saving roughly in favour of the po'yphase sy-tem would be 
£21,500, in addition to a very much higher etficiency for the whole system. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 
| ( Continued, from p. 1,021, Vol, L.) 


The Commission held its first meeting after the Easter recess on Friday, 
May lst, when evidence on behalf of the London County Council was given. 

Mr.W. H. DICKINSON, an Alderman of the London County Council, and 
Chairman of the Council's Special Committee on Locomotion, said as it 
was understood that at present the Commission only desired to consider 
the question of the establishment and powers of a special tribunal, he 
would restrict his evidence to this point. As far back as 1865 the question 
of the necessity for such a tribunal, as bad already been discussed, had 
been under consideration, and a Select Committee was appointed in that 
year to consider this matter. But so far as his knowledge went, nothing 
tangible had resulted. Then, in 1864, a Joint Committee of thetwo Houses 
of Parliament was appointed, the practical net result of which was the 
completion of the Inner Circle Railway. The evidence also went to show that 
Parliament at that time considered some better system of regulation of 
railway and tramway traffic in London was necessary. Witness next dealt 
with the Joint Select Committee appointed in 1892 and the position of 
London underground railways in that year, and, further, in order to place 
the whole situation before the Commission, handed in tables showiug the 
schemes for underground railways sanctioned between the years 1892 and 
1901, giving the routes, mileage and capital powers of these schemes, as 
well as the present state of their progress. He next dealt briefly with the 
proceedings before Lord Windsor's Committee last year and the action of 
the London County Council on the announcement of the appointment of 
the Royal Commission this year. In this connection he stated that wit- 
nesses from the London County Council would give evidence upon the 
following matters :—(1) Appointment of tribunal. (2) Locomotive services 
in London. (3) Locomotion in connection with streets. (4) Locomotion 
in connection with railways. (5) Control over locomotive services. (6) 
Finance in connection with locomotive services. (7) Scheme of locomotive 
services for London. As a matter of fact, the Special Committee had not 
yet fully completed their consideration of these subjecta, attention having 
been chiefly turned, up to the present, to the question of the establishment 
of a special tribunal. The suggestions of the Council with regard to the 
constitution and powers of the proposed tribunal were as follows, based upon 
resolutions of the Special Committee on Locomotion, The Council was of 
opinion that a permanent tribunal should be established to consider ail 
tube and other railway schemes of a local character, and, in addition, to 
have the power to consider and suggest alternative schemes, or extensions 
of such schemes, so as to bring all such schemes into conformity with some 
uniform and comprehensive plan of transit throughout London, and to 
issue provisional orders to be subject to confirmation by Parliament. It 
was considered that the tribunal should consist of five members, and that 
before arriving at any decision an inquiry should be held, at which the 
London County Council should be entitled to be present and be heard. 
Special consideration to be given to financial questions, with a view to 
securing due economy in capitalisation and the carrying out of tbe under- 
takings. Promoters should be required, as & condition precedent to the 
sanctioning of any scheme or undertaking, to submit proposals for such 
modifications of any scheme as, in the opinion of the tribunal, were con- 
sidered necessary. The Council was also of the opinion that the tribunal 
should be empowered to insert clauses in its provisional orders as follows :— 
(1) To secure the proper carrying out of the works in the interests of 
public safety and convenience. (2) To autborise the compulsory acquisi- 
tion of land under the Lands Clauses Consolidation Act, 1845, granting 
exemptions as to acquiring easements, acquiring parts of property, and 
taking subsoil under public streete without payment. (3) To fix a period 
for the commencement and completion of an undertaking. (d) To provide 
for the payment of compensation in respect of damage resulting from the 
construction or working of an undertaking. (5) To provide for intercom- 
munication. (6) To provide for suitable accommodation for passengers, 
and an adequate service of trains. (7) To fix rates and fares and to pro- 
vide for revision of the same (including those fixed by existing Acts). (8) 
To require promoters of à scheme to make a deposit, and to provide tor the 
time of making and the application of the deposit. (9) To regulate the 
issue and raising of capital, and to provide for the limitation of 
dividends, (10) To give local authorities an option to purchase an 
undertaking at the expiration of & given period. (11) Generally to 
limit and define the terms and conditions upon which au undertaking 
sbould be authorised. The other recommendations of the Council were 
that the tribunal should be empowered, after an inquiry and upon the 
application of the public authority or authorities, to issue a provisional 
order or orders, revising the terms and conditions upon which an under- 
taking is worked (such as requiring further facilities to meet public require- 
ments), and to submit same to Parliament. Finally, that the powers of the 
London County Council and the local tramways authority shall not come 
within the jurisdiction of the tribunal, the Council being recognised as the 
sole authority for the construction of all new tramways, whether surface 
or underground, in London, and retaining its present power to promote 
© bills dealing with the same without being obliged to obtain the consent of 
the road authorities to the introduction of such bills. 

The CHAIRMAN : Does it not appear that there is a necessity for the 
whole question of underground railways in London being considered before- 
hand, and some general scheme formulated ?—Yes. 

And many of the difficulties which have hitherto arisen in connection 
with the underground schemes would not be removed by the appointment 
of the special tribunal !—I think they would, and we have proposed the 
tribunal with that hope. 

Witness further stated bis opinion that the tribunal need not concern 
itself with tramwayr, as these latter were practically in the hands of the 
London County Council, and he did not think there was any better system 


necessary. The London County Council would strongly resist being placed 
under the jurisdiction of the tribunal. He thought that there would not 
be any objection in submitting the London County Council schemes to the 
tribunal, but this was not the opinion of the Special Committee. 

What do you propose with regard to the local veto ! —I wish to abolish 
it on the part of the borough councils. 

Sir JOSEPH DIMSDALE: Does this mean taking away the veto from 
the local authorities and giving it to the London County Council - At 
present, if the local authority objected to any tramway scheme of the 
London County Council it was blocked. We want our tramway schemes 
considered on their merits. 

In answer to further questions by Sir Joseph Dimsdale, Witness said 
he did not wish to usurp the position of the local authorities. At present 
the veto on the part of the local authority was exercised strictly from 
the point of view of the money wbich could be extracted from the tramway 
company. Only last year, in connection with a line which was proposed 
both by the London County Council and the London United Tramways Co. 
in Hammersmith, the Borough Council vetoed that by the London County 
Council because the company gave better terms as regards road widenings. 
The London County Council laid it down that the borough councils should 
contribute one-third of the cost of road widenings in connection with 
tramways, and in this case the London County Council used its veto 
against the scheme of the company. Therefore, he contended, there should 
be one veto only, and that in the hands of the London County Council. 

sir JOSEPH DIMSDALE: Do you not think that such quarrels 
between the London County Council and the local authority point toa 
greater necessity for the tribunal taking over the tramways as well as the 
railways '—I do not think that 1 can explain it any further. 

The CHAIRMAN: The County Council thinks that it should practically 
have the one control over the tramways in the London area — Ves, that 
is our argument. If our right of veto were removed, companies would 
come in, and that is what we do not want. 

Continuing, in answer to the Chairman, who opposed the view that the 
tribunal should not consider tramways, Mr. Dickinson said that the 
position of the London County Council was that, from the public point of 
view, the Council was the responsible public authority, and therefore 
objected to being supervised by another body. They were quite satisfied 
with the present method of Parliament granting the Council its powers. 

By Sir JOHN WOLFE-BARRY : Only the London County Council and 
the City Corporation were the road authorities in the County of London, 
aud he agreed that if the veto of the borough councils were to be removed, 
the whole of the cost of the street widenings in connection with tramway 
schemes would fall upon the rates in some way or another. With 
to intercommunication with tramway systems starting from the boundaries 
of the County of London, he did not think there would be any difficulty in 
arranging this. 

By Lord RIBBLESDALE: It was suggested that the tribunal should 
have the power to investigate the financial soundness of the promoters, as 
it would be in a very responsible position to the public. He had his doubts 
as to whether a comprehensive scheme could be formulated, owing to the 
number of existing lines. 

Sir JOHN WOLFE BARRY: The London County Council really 
wants to take upon itself the position of & Rapid Transit Commission — 
viz., to lay down schemes of tramways and carry them out i—Yes. 

With regard to tube railways, you think that the propoeals of outside 
promoters should go before a tribunal?—Yes. Im fact, 1 do not think 
Parliament wil] ever give anyone else than the London County Council 
power to construct tramways in the County of London. 

What ia the difference between a shallow tramway and the Metropolitan 
Railway under Cannon-street. This is only about 20ft. below the surface 
—I think there is a difference. My idea of a shallow tramway is some- 
thing which will connect with the streets. 

But I mean as regards construction It is an exceptional case, and I 
should think there would be a good deal of difference in that respect as well. 

Under further examination, witness did not think it fair to place upon 
the tribunal the responsibility of preparing a definite scheme of routes. 
He advocated a full inquiry before the tribunal, and & similarly full one 
before & Joint Committee of the two Houses of Parliament, much in the 
way that provisional order confirmation bills were now put, before Parlia- 
ment, With regard to the appointment of the members of the tribunal, 
he presumed that it might eventually happen that this would have to be 
by the Government ; but as to whether the members should be peid or 
not, he had an open mind. He did not think it necessary that the whole 
of the member's time should be devoted to it. 

The Commission adjourned until to-day (Friday). 


Royal Society.—At the meeting of the Royal Society on 
Thursday last week the following were among the 15 candi- 
dates selected for recommendation for election to fellowship 
of the Society :—Mr. Henry R. A. Mallock, an original investi- 
gator and experimentalist in various branches of physical 
science ; Dr. David Orme Masson, Professor of Chemistry in 
the University of Melbourne, for his researches in that science : 
Dr. Ernest Rutherford, Professor of Experimental Physics, 
McGill University, Montreal, for his investigations in elec- 
tricity ; Mr. J. S. Townsend, Wykeham Professor of Physics, 
Oxford, for researches into the action of electricity on 
gases; and Mr. A. N. Whitehead, Fellow of Trinity College, 
Cambridge, for his researches into the mathematical relations. 
of viscous fluids. 
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CORRRESPONDENCE. 


— — 


WIRELESS TELEGRAPHY AND THE TEACHING 
OF “ MORSE.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In the Correspondence column of your issue of May 
lst, an exceedingly valuable suggestion is made with regard 
io the application of wireless telegraphy to the prevention of 
wrecks along our coasts. As the result of considerable expe- 
rence in the installation and working of wireless telegraphic 
stations, I can most heartily indorse your correspondent’s 
satement, that there is at the present time a large and 


 vey useful field for the immediate application of wireless 


signalling over moderate distances. Although it is occasionally 
posible to communicate over very great distances by this 
method, I am not aware of an instance where satisfactory 
communication has been maintained, without interruption for 
my length of time. The variable character of the “ effective 
nne" of a wireless station seems to have been kept rather 
inthe background by those responsible for the development 
of this system of signalling. 1 have, however, no hesitation 
in ny ing both from my own experiments, and also from 
wht I have etherically overheard of the working of other 
stations—that this effective distance does vary from time to 
time, even when the utmost care is taken to eliminate all 
instrumental irregularities. Apparently, it depends upon 
certain obscure atmospheric conditions. je order that wireless 
stations may be commercially useful, they must be reliable ; 
and to be reliable they must be sufficiently powerful to ensure 
rfet communication under the worst conditions they are ever 
ely to meet with. This can be easily arranged when 
dealing with stations which are only to be used over a moderate 
distance, and under these conditions the perfection of the 
method is truly astonishing. 

Your correspondent rightly draws attention to the great 
utility of the Morse alphabet in all signalling operations, but 
for che purpose of preventing wrecks Ruothor and simpler 
method 1s equally effective. me time ago I designed and 
constructed an apparatus for the automatic transmission of 
etheric signals in three (or more) zones. It is intended that 
the apparatus shall be installed on a dangerous island or head- 
land. It is arranged in such a way that a ship fitted with a 

suitable receiving device, approaching the danger-point, is 

automatically informed, not only of the name of the approached 
danger-point, but also her approximate distance from the 

Point, and whether she is steering towards or away from 
it. This is accomplished in the following way :—Some simple 
combination of impulses is taken to serve as a code abbrevia- 
tion for the name of the danger point. As an example, we 
will take the letter i (= =). At the transmitting station the 
mechanism is brought into action at the commencement of 
each minute by the action of a clockwork operated cam. A 
contact-making device. then closes the primary circuit of the 
transmitting coil twice, the contacts corresponding respectively 
to the two dots of the letter i (= =). Normally, the sparking 
device is connected to an aerial, capable of transmitting signals 
over a maximum distance of 5 miles to the standardised 
receiving set installed on the ship. Immediately following the 
transmission of the letter i, with the 5 mile aerial, the spark- 
ang device is automatically connected to a second smaller aerial, 
which is adapted to transmit signals over a maximum distance 

of 3 miles. The letter i is then transmitted again with this 
3 mile aerial The same process is repeated again with a still 
smaller aerial, which is capable of sending signals over a 
maximum distance of only 1 mile. It will be obvious from the 
above description of the apparatus that a ship within the 1-mile 
zone will receive the impulses corresponding to the letter i (= =), 
three times at the commencement of each minute. If, however, 
she is beyond the l-mile zone, and within the 3-mile zone 
she will receive the letter twice at the commencement of each 
minute, the first transmission coming from the 5-mile aerial, 
and the second from the 3-mile aerial. If she is beyond the 
3 mile zone and within the 5-mile zone, she will receive the 
letter only once at the commencement of each minute, as she 


* 


is within the range of the 5-mile aerial, but beyond the range 
of the two shorter wires. | B 

In this system the dot combination (or letter) indicates the 
name of the danger-point, and the number of times this com- 
bination is received at the commencement of each minute, 
indicates the approximate distance from the ship to the danger- 
point. The manner in which the character of the signals 
change as the ship continues her course, serveto show whether 
she is is going towards or away from the danger-point. 

A Morse printer is obviously unsuitable for the reception of 
signals of this nature, and I find it preferable to arrange the 
receiver to operate a singlestroke bell, which can be con- 
veniently placed!on the bridge or in the chart room. Some 
slight modification of the above system would probably meet 
the case propounded by your correspondent. —Yonrs, &c., 

London, W.C., May. ALEX. WM. SHARMAN. 


EARTHING THE MIDDLE WIRE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your last issue I notice a letter from Mr. Alex. 
Russell relating to one of mine in à previous iseue of your 
paper. I fear I have in that letter unintentionally eonveyed 
the impression that Mr. Russell’s test is unreliable. At the 
time of writing the letter I was under that impression myself, 
for I had made a comparison between the ihres methods— 
Russell’s, Frisch's and my own—under what appeared to be 
precisely similar conditions, and found values of 100, 20 and 
30 ohms respectively. The measurements were made within 
a few minutes of one another, and Russell’s test was applied 
at the beginning and end of the interval, and showed that the 
insulation was the same at the end as at the commencement. 

This test appeared to me conclusive, but I have since been 
informed by one of the contributors to the discussion that he 
has made several comparisons and found the results to agree 
fairly well between the three tests. It thus looks as though 
some fault had temporarily come over the system and dis- 
appeared again; or, perhaps, there is some more obscure 
cause. The current measured in Russell’s test was only about 
j ampere; but I have reason to believe this was correct, so 
that it is very difficult to account for the discrepancy. 

Another possible disturbing effect, not taken account of by 
the algebraical proofs hitherto put forward (but considered by 
me in graphic 1 issued to members with the “proofs” - 
of my Paper), lies in the possibility of the current in the 
neutral leak being in the reverse sense to that in the Board of 
Trade ammeter, and hence to that contemplated in the equa- 
tions, due to the fault occurring at the far end of a neutral 
feeder on which there may bea potential drop of perhaps 4 or 
5 volts. | 

Whatever may be the explanation of the particular dis- 
crepancy, I am glad to hear that Mr. Russell has found the 
test reliable with the low insulation resistances which occur 
on large systems.—Yours, &c., A. M. TAYLOR. . 

King’s Heath, May 5. | 

P.S.—I may add that, on the previous day, I had compared 
my test with Frisch's, and the results had been 25 ohms and 
20 ohms respectively.  Russell's test was not compared on that 
day, but it had, on many previous occasions, given results 
100 and 200 per cent. higher than my own test gave. 


A. M. T. 
LEGAL INTELLIGENCE. 
— — ! 
Metropolitan Blectric Supply Oo. (Ltd.) and the Lon 
County Oouncil. 
ARBITRATION. 


Mr, S. Z. De Fergan (examined by Mr. Moon): Speaking generally 
Mr. Ferranti, do you regard the prices given in the table“ as reasonable !— 
Yes, I consider the estimate a very fair one. 

Do you agree that in this case, under all the conditions, it is prudent to 
adopt 500kw. unite ! Ves. I consider it important to do so, because if 
you were to adopt larger units you would be face to face with the difficulty 
that these units could not be expected to run regularly without requiring 


* S-e The Electrician for May 1, p. 90. 
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to be laid off for repairs from time to time, and then you would not be 
able to generate your 4,000kw. minimum without overloading the remain- 
ing units to the extent of 33 per cent., and this would be unreasonable, 
and ordinary plant could not be reckoned to stand it safely. This is not 
an estimate for a station which is to be added to, and where you are 
always naturally inclined to put in larger units than are wanted for the 
moment, but it is a station which is «omplete in itself and can never be 
added to. As to the boilers, something can be.said for and against each 
type; but I know these dry-back boilers, they are econoniical, are suitable, 
and the aize is also suitable to be put in for this installation. 

As to the amount of boiler power provided. Do you consider this more 
than sufficient !— No, directly you get boilers pressed up to quite a maxi- 
mum you may at any time fail in your supply. Most of the failures of 
electric lighting in London have been practically due to boiler insutliciency. 
With regard to the superheaters, I look upon these as required not merely 
for giving appreciable superheated steam at the engine but rather to dry 
the steam and make up for the condensation in the very great length of 
pipes which form part of the system at this station. 

Then, do you consider accumulators are necessary for a modern station! 
—I think it would be an incomplete and unsatisfactory station for this 
kind of supply if it bad not got accumulators. It is one of the advantages 
of the continuous- current system to be able to use them. I consider the 
figure of £10,000 for accumulators a reasonable one, aud I consider some of 
the figures in the estimate to be cut very fine. 

There is an item in the estimate as to experimental running until plant 
is ready to run on load '!—My experience has been, in getting stations to 
work and all the experimental running done, at one time or another, 
either for the dynaino maker or the engine maker, or for testing mains, 
or getting steam pipe and steam-pipe joints right, and all these difterent 
matters, one is continuously spending, either on wages, coal or stores, or in 
some other way, and 1 estimate tbat to get a station of this size going, 
expecially seeing that the work has to be done at odd times (for I agree in 
the view that it is an exceedingly pressed piece of work to complete in the 
time) I consider this item will leave notbing to the benefit of the company. 
It is, of course, very difficult to detail the items in this figure. 

Do you consider the cost per kilowatt, which the total figure works out 
at, a fair and rather low figure — es, I do. 

Have you had time to consider the plans of the station which were put in 
on behalf of the County Council I—I have been able to spend about a 
quarter of sn hour upon them, and there are several things which would 
not at all fit in with my ideas of a properly-built or economically- 
running station. The boiler connections, in some cases, I do not 
approve. In the battery room there is no provision made for ventila- 
tion. This latter point may seem ridiculoue, because it is easy to make 
a hole in the wall, but the difficulty in this case is to have the wall 
to make a hole in. This is a very long room, with a low ceiling, which 
would mean end ventilation, and this is not satisfactory. It would 
require structural alteration, and there does not seem sufficient provision 
for either light or ventilation of the different rooms constituting the 
building. I consider the evaporative power of the boilers is cut too fine to 
be safe for satisfactory commercial working, and a grave and fatal objec- 
tion is that there are too few units considering this as a plant which has 
to be worked permanently without extensions. I am myself a great 
believer in big units, but not where a station has to be completed and 
cannot be added to. "These objections are made from only a casual glance 
at these plaus. 

Cross-examined by Mr. MOULTON: With regard to the size of the 
units. You chose the 500kw. unit from the peculiar circumstances of this 
generating station ?—Yee, I think the larger sized unit would be too big 
in relation to the total capacity, but if I were putting up a first instalment 
of plant it would be a different matter. I should then put in the largest 
unit I dared. 

Then a prominent consideration in your mind is the probability of one 
of the units being disabled '!—No, I am not looking to that. Iam looking 
rather to the known necessity of laying off plant for periodical repairs, and 
to the risk of breakdown and the necessity for cleaning. 

But the plant shown in our plans when working at its normal output is 
sufficient to give 4,000kw.?—Yes, if it were never cleaned or attended to, 
but this would mean that it would only do it for a few months, and the 
station would then cease to be a station capable of giving 4,000kw. 

Then. as to the accumulators. These put out 440kw. for two hours, and 
the substantial reason for putting them in is to take up the supply when 
one of the 50Ckw. units is out of work !—Yes, for safety against breakdown, 
but that would be of no use in case the breakdown happened on a foggy 
day, when the whole load may be on for six or eight hours, Neither does 
it make any provision for the machines that would be off for cleaning. 
You cannot clean boilers during times of light load. You must have, say 
two of them off at a time out of the twenty taking their turn for cleaning, 
one after the other. Then the accumulators are provided in relation to 
any breakdown and to take tbe load in case of any momentary trouble, but 
not to take up & permanent load when the machinery is put off for repairs 
or breakdown. 

Do you contemplate using them at peak time ?—If it were found econo- 
mical to do so, but I contemplate using them rather at the time of light 
load. But that would depend upon the engineer you had working the 
station at the time. 

With regard to the switchboard. You say the distribution is complicated 
because of the very large number of feeders. These are very small, and, 
perhaps, I do not quite understand their arrangement, but why are they 
treated individually! They are high-tension feeders ?—They were once, 
but these are feeders of 4/10 sq. in. in section, which is a heavy cable, and 
the system is only a 220-volt one, and that is what puts up the cost of 
everything where copper is concerned. We should not put that down 
to-day but here we have to make the station to fit an existing system, 
and it adds greatly to the cost, 


Why cannot you bunch some of these together !—I think it would 
mean rem: delling the cable system. . 

But why ebould you increase the number of feeders — Because without 
a much greater drop this will not carry the 4,000kw. 

Then you have assumed the same drop as at present ?— I have assumed 
the same carrying capacity for the feeders, which is very low, but if it is 
increased the size of the cable must go up. . 

But if the ordinary practice is to send 1,000 amperes per square inch, 
why should you not adopt that in the new system !— Because the amount 
of the drop would be altogether different from that which the company 
have been working on, and would require special regulating appliances to 
meet it, which we have made no provision for. f 

Now with regard to the experimental running. Surely that is part of 
the business of the dynamo makers or the steam engine makers ?— Where 
the people who own the station have the responsibility of getting the 
whole of this big work done by a certain time, and making sure of every 
detail as the work proceeds, it would be wise to spend quite the sum 
named in testing the plant in sections. i 

Re-examined by Mr. MOON on the question of the feeders, Mr. Ferranti 
said the loads upon the different mains ditfered to a very considerable 
extent, and were uncertain and varied from time to time that was, the 
maximum did not occur on them all at the- ame time. It was unfortunate 
that there were so many, but the system had to be taken asit was. In 
this way the maius were 0'4 mains, and it would be wise to continue with 
this size. Continuing Mr. Ferranti said that there was one point that he 
had omitted to mention. He considered it a very unwise practice to 
attempt to erect such a station with a single chimney, This had been the 
greatest source of trouble in the past, and one of the Metropolitan Com- 
pany’s stations had been shut down for from six weeks to two months 
through the failure of the lining of the chimney, therefore, this station 
after three or four years' working might have to be shut down completely, 
and the company would not be able to face the supply of 4,000k w. 

Mr. CHARLES S. PEacH (recalled), examined by Mr. CRIPPS on the 
subject of adequate street access to the company's propcsed new station, 
the coal requirements of the station, the means for disposing of ashes, &c., 
and the application of the 8 am. rule for the regulation of this work, 
complained, generally, of the inadequacy of the street approaches 
to the station as provided by the County Council plans in relation to this 
branch of the station working. The coal store, which was, of course, the 
keynote to central station design, was, in this case, in absolutely the 
wrong place; it was insuflicient in area and you could not work 
the coal in it. Mr. Peach stated in detail his objections to the 
provisions made for coal storage, hand packing, &c., and further 
said that in the County Council plans there was not more than 10ft. of 
height in the cellar, which would give for hand packing and trim- 
ming a height of not more than 5ft. all through, and the store would then 
hold about 440 tons, while what they required would be about 1,200 tons 
capacity. Three-quarters of the coal iu this store would be dead coal— 
that is, would never be handled in the ordinary way, but would remain 
out of reach and deteriorate. In this way from 5U to 60 tons of coal would 
be the most you could work into the store for a day's supply. 

Examination continued: In your plans, Mr. Peach, how much coal 
storage have you provided for! — About 1,200 tons. 

Does this compare with from 50 to 60 tons effective working in the 
County Councils plans?—That is so, and such a quantity is wholly 
inadejuate. I have considered what would be necessary to convert and 
amend these plans to secure the erection of a reasonably workable station, 
and I think they would Lave to be entirely redesigned and redrawn, so that 
really these plans would be useless, The upper floor, for instance, which 
has a superficial area of 2,284ft., with an effective clear height between 
girdera of 11ft., has neither window nor means of ventilation ; it is imme- 
diately over the boilers and is enclosed and boxed in on every side. It 
has a pitch floor with bricks set in pitch ; these bricks when the pitch ran 
out would become loose and the batteries could not be erected. The only 
means of getting to the battery room would be to come out of the engine 
room into the roadway by an external uncovered staircase thence into the 
battery room through one pair of doors. I know of no station in the world, 
certainly not in England, which has such an arrangement, and I do not 
think it would be workable for one moment in practice, I think every 
department could be criticised in the same way. The foundations are, 
roughly, 8ft. above the London clay and should be carried very much 
lower. Then the construction of the walls, although in accordance with 
the London Building Act, is not in accordance with the London County 
Council's own requirementa for walls of central stations, which are treated 
by them as special buildings. The walls are at least 25 per cent. too thin, 
and the load on the wall exceeds the regulation. With regard to the 
chimney I repeat that it is impossible to have this station witn an output 
of 4,000kw. with only one shaft, and a second shaft could not be provided 
without a practical reconstruction of the station. Nor do I think it would be 
proper to allow of a wooden roof as is provided for in the County Council plans 

What is your estimate, Mr. Peache, of the cost of the buildings only from 
your plans '—Exclusive of compensation for ancient lights or under-pinning 
&djacent properties, £153,709, presuming that the County Council gives 
certain undertakings with regard to the plans and construction. These 
are that we shall be allowed to carry the building to the heights shown 
upon the plans, and that we shall not be compelled to set back upon the 
line of frontage which we have adopted. We want a guarantee that the 
buildings which we propose shall be sanctioned and authorieed as proper 
buildings by the County Council, who shall not subsequently interefere. 
Also, that I am not to furnish them with elaborate drawings showing thera 
every rivet in the building, and that I shall not have to lodge these draw- 
ings before I get my approval of the plans. I wish the County Council to 
say You may go to the heights shown on the plans, you may have the 
cubic capacity shown on the plans, and the arrangements of the interior 
shall be shown to us on one-eighth scale drawings in accordance with 
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a own regulations, and if you and the superintending architect fail to 
as to what is a fair interpretation of our regulations let it be 
mbmitted to any engineer of standing to decide between us.“ 

The UMPIRE : We have discussed this matter, myself and the arbitratora, 
ud we consider it to be quite crucial that the matter should be dealt with 
inaperfectly definite way, and, if necessary, by a resolution of the County 
Council, because I take it nothing short of a resolution would be binding. 
Idonot think we can get on without this, as it is absolutely crucial. 

Mr. MOULTON : It seems to me that this question as to what the avail- 
able ste is goes to the root of the matter. The London County Council 
have duties with regard to this, and must not be looked upon merely as 
litigants who are anxious to pay the smallest sum they can. The site finally 
Moped may even be more expensive. On the other hand, the County 
Conil may say we cannot help whether we have to pay more or less; the 
inerata of the public require that we should comply with certain conditions. 

ÀAdiwussion then arose as to the actual site upon which the central 
station buildings were to be erected, the witness explaining that his plans 
wee mde on the original site plan signed when the County Council's bill 
va in Parliament. l 

Mr, CRIPPS eaid the point here was that it was necessary that it should 
be made perfectly clear when the matter came before the London County 
Council for its decision as to the conditions under which the central station 
wutobe erected that the site was an agreed one between the parties. 
They did not wish to have any discussion subsequently as to the area. 

Th WITNESS : We have already written to the London County Council, 
pointing out that the position of the land is not clear. We have no figured 
dimensions, and nothing to tie the site to adjoining buildings, so that the 
angles might cause a great variation in the plan. I have asked the County 
Council to confirm the dimensions I have figured upon my plans, which are 
taken to Kale from their plans. 

Nr. CRIPPS : Then you have invited tenders — Ves; after having the 
quantities prepared tenders were invited and certain tenders received 
undertaking to construct certain buildings in 84 weeks for a certain sum. 
When the programme prepared by Mr. Todd (see Zhe Electrician for 
May I. p. 90) was submitted to the lowest tenderer, he required an 
additional amount, which, with other items, brought the total up to 
£121,953. Then I had to add an additional item of £7,342, my estimate 
being based upon the actual increased cost of a central station which I am now 
erecting inconsequence of the requirements of the London County Council 
under sec. 203 of their act, which requirements are in excess of the London 
Building Act. This was in connection with the Grove-road station of the 

Central Electric Supply Corporation, and another similar case was the 

Battersea electric lighting station, and I am told that in future the walls of 

there buildings are to be built in this manner; but if the County Council 

will agree to my conditions as before mentioned, and give me an appeal 
to an engineer of standing, I am perfectly willing to knock off this £7,342. 

Theee, then, with the other incidental figures of your table of costs, make 

up the total of £153,709 — Ves, and I consider this the right sum for the 
building. It will be reduced by certain items if the conditions mentioned 
are E Further, my price is always assuming that free access to our 
ute be given us on the lines of an interpretation of the act to the 
utmost in our favour. This question of access is a most important one. 

Supposing you were restricted in height as regards building upon this 
ute to that of the old building, how would you have to deal with the ques- 
Von of putting up a 4,000kw. station 1—I should have to excavate deeply, 
Which would be very costly indeed, and an absurd expense. 

. Cross-examined by Mr. MOULTON: Of course, in designing an electric 
lighting station, the two main factors are the engine units and the boilers, 
and when these are fixed the rest of the station is to a very large extent a 
matter of choice —I cannot quite admit that. For instance, the battery 

room must be in relation to the switchboard, the coal to the boilers, the 

boilers to the engines, the engines to the switchboard, the switchboard to 
the battery and so on. 

It is largely question of length of connections, is not it |—It is largely 
v question of general accessibility. If it is fully accessible it is an advantage. 

ou agree that it is very important to have the boilers and engines on 

the ground floor 1— Certainly. , 

The expense of building your station is due in large proportion to the 

t the boilers are to be put on the upper storey In great measure. 

Have you any objection to the arrangement of engines and boilers as 

in our plan (plan put in) —No. 
_ Then if this plan is adopted the coaling must be done from the left-hand 
side of the site if the engines and boilers are arranged as shown — Fes, 
cing from the architect’s point of view. 

ae itae then went seriatim through the various points of objection to 

ha Plans submitted on behalf of the County Council, more particularly 

aning regard to the coaling arrangements, chimney stack and the pro- 

vison made for ventilation. Mr. Peach’s criticisms were of a very trenchant 
many of the criticisms being accepted by Mr. Moulton. 


During his re-examination by Mr. BALFOUR BROWNE, Mr. Peach 


mid the want of ventilation shown in the plans of the County Council 
resulted from their having designed the building with one free face. This 
pe of building had been tried and given up as the result of experience. 
Were, of course, cases where buildings had to be constructed with 

one free face, but compensation was always made for this by putting in 
"Ty large up-cast air-shafts. With regard to ventilation at the present 
d. mis street station, there was room for & second shaft to be erected if 
output had demanded it, but there was not an inch of room on the 
Quay Council plans for a second shaft. It was an absolute essential in 
f proposed to be erected for the new station to have the gene- 
nting mac on two floors. With regard to the question of con- 
shown in the table, 74 per cent. was allowed in the builder’s 
1 for ordinary contingencies, for matters overlooked in working out 
Plans or for additional requirements of the engineers, and was what 
“perience showed was necessary in an ordinary job. The 5 per cent. was 


for general contingencies which were certain to arise when constructing an 
experimental building under conditions that the architect bad never 
worked under before. A station to give an output of 5,300 n.r. had never 
before been erected in this country in two years, and therefore the contin- 
gencies had to provide for certain doubtful elements. 

Mr. H. Riley, quantity surveyor, Mr. W. Lawrence, senior partner of the 
firm of E. Lawrence & Sons, contractors, and Mr. Charles Reilly, architect 


and surveyor, were next examined. 


Mr. LesLIE R. VigERS, examined by Mr. Balfour Browne, said his 
firm of Vigers & Co. were surveyors to the Central London Railway, 


the. Baker Street and Waterloo Railway, 


the Chatham and Dover 


section of the South Eastern and Chatham Railway, the Metropolitan and: 
District Railway, the Whitechapel and Bow Railway, and à great number 


of other railway companies, some of these being electric railways. 


For 


purposes of assessment and for Parliamentary purposes he had made many 
valuations of electric lighting station property, including the House-to- 
House, Notting Hill, Kensington and Knightsbridge, Metropolitan, St. 
James’ and Pall Mall, and the Central Electric Supply Companies. From 
the plans put in it was imposslble for him to exactly locate the site proposed 


to be allotted for the erection of the new station. 


In his view the road on 


the north side of the station did not conform to the conditions of the Act 
of Parliament, and if the road were not made in accordance with these 
conditions the County Council could build in such à manner as to effect 
the light and air of the proposed new station. 


In the course of Mr. Peach's examination by Mr. Crippe, the following 
* List of Differences " between Mr. Peach's plans and those of the Council 


were put in :— 
FLOOR AREAS. 
Mn. Pgacn’s PLANS. L. C. C. PLANS. | 
Engine room . 7,0070 5,264:90 
Boiler house (Two storeys) 10,715:0 8,400:50 
Battery room (Four floors) 5,2150 2,284:10 
Meter department— 

Superintendent............ 502:0 | Meter reader's office.. 13610 

Clerk's office............... 214°6 | Not provided. 

General office ............ 548:6 | Not provided. 

Testing room . 2,270°0 924-10 

Meter stores 1,254:9 | Not provided. 

Meter repairs ...... ess 8740! Not provided. 

4,763*9 1,882°20 
Fitters’ shop 1,026°6 2,667°90 
Workshops — Carpenter ..... e 1,075:60 
e Pattern SHOP. sese ere e 795:50 
Moulding shop .............. . 48090 
Smith's shop.............. . . 1,035011 
1, 585˙0 8, 58270 
Coal storage (As shot in) (tons) 1,123 (tons) 4414 
Hoist and conveyer with 
motor . 5,204:0 Not provided for. 
Maini «eo cie eive 1,848:0 | Only tunnel provided. 
Pumpd̃ od eee 649:6 | Not provided for. 
Detartarisers, water soften- 
ing plant, ce. 4,176:0 | Not provided for. 
Stores of all kinds except Stores provided in odd 

c . ... 2,1330 |  spaceson different floors 6,8947 
Staff accommodation 

Stoker's room ............ 845:6 | Not provided for. 

Driver's room 294-5 | Not provided for. 

Dressing rooms............ 684 9 | Not provided for. 

Not provided for. Staff recreation room ...... 558°0 
Not provided for. Staff dining room............ 503-0 
Not provided for. Staff sitting room 2519 
Not provided for. Staff bedrooms .............. . 5696 
Not provided for. Box roow UU 2160 
Not provided for. Men's mess room ............ 212:0 
Engineer's flat ...... . 8540 Engineers flat ............... 1.087 ˙5 

2, 658 ·6 5,4576 
Testing department, other 

than meter testing. 175'9 

Not provided. Superintendent's office 1,011°6 

1,185˙5 
Not provided. General office 4292 
Lavatories— Lavatories — 

Stokers see 3546! In basement, ground 

Drivers es. 1350 floor, first and second 

Workshops ............... 206:0 floor. 

Engineers 424-0 
" i 1,119:6 41611 

taircase, passages, &c.— 

For seven floors UC 1,800°0 | For three floors............... 3,810°59 
Cart gangway and yard .. 2,321°0 2,025°20 
Chimney stack— 

Cross section... 8430 400°00 


(To be continued.) 
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Chamberlain and Hookham (Ltd.) (App ellants) v. 
Bradford Corporation (Respondents). 


In the House of Lords on Friday, the Lord Chancellor and Lords Davey, 
Shand and Robertson heard an appeal from an order of the Court of 
Appeal. dated Dec. 20, 1901, affirming the judgment of Mr. Justice Farwell, 
dated May 25, 1900, dismissing with costs the action brought by the 
preeent appellants against the respondent Corporation upon the ground 
that the respondents had not infringed the letters patent sued upon. The 
case was fully reported in The Electrician, Vol. XLV., pp. 99, 157, 227; 
Vol XLVL, p. 175; Vol XLVII., p. 29; and Vol. XLVIIL, pp. 189, 
229, 216, 397. 

Mr. Astbury, K. C., Mr. Walter and Mr. Robert Frost appeared for 
the appellants; Mr. Cripps, K.C., Mr. Bousfield, K.C., and Mr. Graham 
represented the respondents. 

Mr. ASTBURY, in stating the facts to their lordships, said the defen- 
dants denied infringement, and alleged that the letters patent were invalid, 
because claims 1 and 3 of the specification were claims to matters not new 
at the date of the patent. Prior to the date of the present action the 
validity and interpretation of the appellants’ patent had been considered 
by Mr. Justice Wills in another action—'' Hookham and another v. John- 
son and another,” heard in February, 1897*—in which the validity of their 
patent had been upheld. 

The learned counsel here enumerated some of the points which a meter 
must possess in order to meet the varying requirements of consumers. 

In March, 1887, the date of the lettere patent in question, a demand had 
arisen for an electricity meter which should record the amount of electrical 
energy supplied under such requirements. Many meters were made to 
meet the demand: chemical meters, clock meters, fluid meters, and 
motor meters. In the last-named an electric motor was made to 
rotate by the electricity against the retarding action of a brake, 
consisting of (1) a paddle working in a fluid, or (2) of an electric disc. 
The appellants’ patent referred to a motor meter. Before it was brought 
out by the appellants no practically or commercially useful motor meter 
had ever been constructed, though various suggestions for the construction 
of motor meters had been made. Such a meter for measuring electric 
energy must start with minimum load ; must have an extensive range ; 
must record accurately throughout its whole range ; must not have an 
excessive maximum speed; and must continue to record for a given 
quantity of electricity the same throughout ite life. All these conditions 
the appellants’ invention fulfilled. In the specification of the letters 
patent of Hookham, No. 4,225** of 1887, which were in question in the 
present appeal, Mr. Hookham described and claimed a specification which 
satisfied all these essential conditions of a successful motor meter, and 
was the first to indicate all the conditions essential to the successful 
-construction of an electricity motor meter combining a motor and a brake, 

The LORD CHANCELLOR : The respondents alleged that there were, 
prior to the date of the appellants’ patent, patents which covered the 
appellants’ invention. 

Mr. ASTBURY : Yes, my lord, and I propose, first, to deal with all the 
patents which the defendants relied on to support their defence, In all 
thoee cases the patent was for a particular kind of meter ; our patent was 
for certain improvements to meters to be used for that particular purpose. 

Continuing, the learned counsel said that tbe defendants supplied elec- 
tricity upon their mains at a practically constant voltage, and used to 
measure the current supplied to their customers by means of motor meters, 
which satisfied the essential conditions he had referred to, the appellants’ 

-contention being that they were meters constructed according to their 
specification in the first and third claims. 

The LORD CHANCELLOR: On what grounds do the appellants allege 
infringement. 

Mr. ASTBURY : They say that the respondents infringed the first claim 
in the specification because they were using & motor meter upon a circuit 
of practically constant potential, the field of the motor being kept constant 
by means of the circuit itself. Further, that the respondents infringed the 
third claim by using an electricity meter, constructed according to our 
invention, for the purpose of procuring a powerful and constant magnetic 
field, permanent magnets arranged with large polar surfaces closely fronting 
each other and so as to form a narrow slit, in which the brake disc revolved. 
The respondents denied infringement, and said that our patent was invalid. 
We sued for infringement of a patent for improvement in electricity meters, 
parts of which improvements are applicable to dy uamo electric generators 
and motors, and jor damages or an account of profits. 

The LORD CHANCELLOR : How was it that the responaents, who are 
& public body, came to be defendants ? 

Mr. ASTBURY : They are the authority that supplies Bradford with 
electricity, and they had meters made for them which we allege are 
infringements of our patent. Our short answer to the respondents’ case 
on invalidity is that the documents they relied on as showing that our 
invention was not new did not disclose the eesential part of our invention. 
We aay that, in fact, no meter had been constructed under any of the 
alleged anticipating specifications, and that the respondents were endeavour- 
ing to anticipate our invention by constructing a mosaic of earlier matter, 
none of which, taken alone, would enable our invention to be made, and 
which, even if put together, which is not permissible, do not describe our 
invention. Learned counsel here recited the appellants’ statement of claim 
in this action, and said that particularly the plaintiffs complained of the use 
by the defendants of meters constructed by the Thomson- Houston Company. 
Such meters were used by the defendants upon circuits of constant potential. 
He then gave the objection urged by the defendants to the validity of 
the plaintiffs’ letters patent. These were given in full in the volumes and 


pages of The Electrician mentioned. He then explained the way in which 


* See The Electrician, Vol. XXXVIIL, pp. 622, 665 and 839, 


the defendants at trial had put their case that certain specifications had 
anticipated the plaintiffs’ claims 1 and 3. He next read the plaintiffs’ pro- 
visional and amended specification, and said that although it had been 
twice amended, the defendants were wrong in alleging that the specifica- 
tion as now printed was an amended specification claiming an invention 
substantially larger than, and ‘substantially different from, the invention 
claimed by the specification as it stood before amendment, and on that 
ground was, therefore, invalid, and be was dealing with this point on 
Friday, when the hearing was adjourned until Monday. 


Monday, May 4th. 

Mr. ASTBURY continued his argument for the appellants on the quee- 
tion of alleged disconformity. In the specification of the letters patent of 
Hookham, No. 4,225** of 1887, the complete specification was down toa 
certain point verbatim, the same as the provisional. Tbe complete 
specification had been twice amended, and it was as to the amended 
portions only that this defence applied. Having pointed out the amend- 
ments and given the reasons that had led to the changes being made, 
the learned counsel said that, properly understood, Hookham's inven- 
tion was for the combination and arrangement for the purposes of an 
electric meter of certain elements of defined character and function. 
Throughout, the appellants’ contention had been that Hookham by this 
specification was the first to indicate all the essential condition. The 
learned counsel then turned to the grounds upon which the respondenta 
had alleged that they had not infringed the appellante’ patent, As to 
claim 1 they said (A) that the motor meter they used could, under suitable 
conditions, measure the product of voltage and amperes ; and (B) that the 
special devices for reducing the friction of the parts by which the elec- 
tricity enters the moving part, which appliance was called a commutator, 
was not adopted by them (the respondents), but a commutator of a diffe- 
rent construction. As to claim 3, they said that upon the true construc- 
tion of the appellants’ specification the claim must be limited to the special 
form of compound or built-up magnet illustrated in the drawings to the 
appellants’ specification, and that they had not taken such form of thebuilt- 
up magnet as there illustrated. Now, in reply to the respondents’ 
18 upon the issue of infringement the appellants put their case as 
ollows :— 

As to claim 1 the appellants pointed out that the respondents had in 
fact taken every element of the combination and were using the meter so 
constructed upon a circuit of constant voltage, and were, in fact, measuring 
current under circumstances that the measure of the current was the 
measure of the energy supplied. "The particular form of the commutator 
was only one alternative described in the combination and that the respon- 
dents had, in fact, taken the other alternative pointed out in the specification. 
Mr. Justice Wills in the judgment he gave in the action of Hookham v. 
Johnson and Phillips," to which he should refer their lordshipe later on, 
had held that the special form of communicator described was not an 
essential element of the combination. 

The LORD CHANCELLOR: Was that case on the validity and inter- 
pretation of your patent! 

Mr. ASTBURY : Yes, my lord, and the validity of the patent was up- 
held. Then, as to claim 3, the appellants pointed out that although the 
special form of magnet illustrated in the drawings had not been copied by 
the respondents, they had, in fact, taken, for the purposes of the magnetic 
brake of their meter, à permanent magnet which was constant and power- 
ful and which had large polar surfaces closely fronting each other so as to 
form a narrow slit in which the brake disc revolved. At the trial before 
Mr. Justice Farwell, the llants contended as they had sucoessfully 
contended before Mr. Justice, Wills in the earlier action against Johneon 
and Phillips, that, upon the true construction of the specification, the 
patentee was not limited to tbe particular form of permanent magnet ? ^ as- 
trated in the figures to his specification. So much for the infringement. Then, 
as regarded the case made by the respondents as had reference to the 
invalidity of the appellants’ pa: mt. They did not say that if the first 
claim of the specification of Hovkham’s patent was construed to include 
as an essential element the special form of commutator that the first claim 
was invalid ; nor did they allege that it was invalid if it did not, when 
properly construed, cover the form of motor meter used by them ; neither 
did they contend that if the third claim was limited to the special form of 
permanent magnet illustrated in the drawings the claim was invalid. But 
what they did allege was this: that if the appellants’ specification, properly 
construed, covered what they were doing, then, that the appellants’ patent 
was invalid on the ground of want of novely and subject matter, and in 
support thereof they principally relied upon the publications of Ayrton 
and Perry, 2,642, 1882, Abel 10,237, 1884, a description of Siemens’ 
energy meaaurer, by Marcel Duprez in a French paper, and of a magnetic 
speed indicator, all of which have been, with others, brought before your 
lordships’ notice. To that the appellants replied that the documents relied 
on by the respondents did not disclose the appellants’ patented invention ; 
that no meter had, in fact, been disclosed under any of the alleged antici- 
patingspecificatiuns, and that the respondents were endeavouring to anticipate 
the appellants’ invention by constructing & mosaic of earlier matter, none 
of which, taken alone, would enable the appellants’ invention to be made 
and which, even if put together, which was not permissible, did not describe 
the appellants’ invention. That last sentence broughs the learned counsel 
to another point in his argument—namely, to the point that had been 
made against the appellants at the trial, that if the appellants’ drawings 
were not to confine the claim to one form of apparatus which they 
described, but were intended, as the appellants said all along, to illustrate 
at once the principle and the method of combining electromotor and brake 
both in a constant and powerful field, and preferably both using the same 
field, then that no workman could, from the description, make such a meter 
by confining himself simply to the specification. That was a point which 
Mr. Justice Wills had dealt with in bis judgment in Johnson's case, and he 
had decided it in the appellants’ favour. That learned judge had pointed out 


E 


must be limited wm 
ated in the . 
t taken such fac da 
reply to the swa 
appe:lants pet ari 


hat the repoze) 
and were uang ks 


THE ELECTRICIAN, MAY 8, 1903. 


131 


thst ibis was emphatically a combination claim in which all the elements 
dried in tbe specification and illustrated in the drawings were to be 
fend together. He had taken the appellants’ view that these included an 
mitte of any known type with a constant field, the use of a powerful 
fei for the electric motor and also for an electric or magnetic brake, the 
gpiaion of a permanent magnet as there described, and so on. The 
med counsel then read the judgments in the two Courts below, 
ud ilo the judgment of Mr. Justice Wills in Hookham v. Johnson 


and Phillips,” 
Tuesday, May Sth. 


Ir. ASTBURY, continuing his opening for the appellants, called their 
leap attention to evidence that had been given, which would estab- 
ih ha contention that in all the cases relied upon by the respondents, 
n àwig that Hookham’s patent was invalid for want of novelty, 
the mp was of a different class to that which Hookham in 
m wedkation directed, and which was an essential element to his 
pint h Hookham's patent the form of the magnet was different, 
wiitwe far stronger. In all thoee earlier patents, as in the Papers 
ul uh which the respondents relied on as showing that at the time 
d the patent the principle enunciated in Hookham's patent was well 
hom, the main thing necessary was not strength of current, but con- 
wang ; the magnets were all weak. Having referred back to passages in 
the juiguents which he desired to point out as erroneous, the learned 
come rad the evidence on the construction of the magnets given by 
Prof, Ayrton, who was called by the respondents. That distinguished 
expert bad own that the constancy of the magnet depended, in the first 
instance, and to a very important degree, on the chemical constitution of 
tested. A very small change in the percentage, for example, of tungsten 
in the sted rendered it useless for permanent magnets. Next, it depended 
vey usteally on the artificial ageing, and, lastly, it depended, but only to 
a nach muller extent, on the geometrical form into which the magnet was 
made. 


T LORD CHANCELLOR: Was the specific question put to Prof. 
Inca whether, from the specification of Hookham, he could make his 
motor meter! 

Mr. ASTBURY replied that the question was put and answered in the 
ufirmetive, The witness said at the date of Hookham’s patent he knew 
be could make it because he had made a powerful and constant permanent 


constancy” and not strength of current. Then turning to Abel's 
specification, he said that the magnet there used differed in i 
points from that of Hockham s. There was n the strength 
uf the magnet, the power of constancy and so forth, and to say that Hook- 
kam magnet was merely a reproduction of Abel's was incorrect, for in all 
important particulars they were exactly the opposite of each other. The 
object which Hookham sought to attain was the measuring of current in 
contradistinction to energy, and for this purpose it was necessary to have 
the motor or driving part of his meter a constant field. To obtain this 
object, his meter had to be rendered insensitive to and incapable of 
regetering changes in pressure of the current in the main. To obtain this 
a trong magnet was necessary which at the same time was constant. 
This was original, and the respondents bad infringed the essential of his 
vention by this magnet. The learned counsel was still dealing with 
evidence when the further hearing was adjourned till Thursday. 


Thursday, May 7th. 
Mr, ASTBURY, in concluding his argument for the appellants, said he 
submitted that he had shown that the respondents had sub- 


‘untially taken the appellante’ meter. Instead of keeping the field of the 
weer constant they kept the armature constant, and passed the current 
to be measured through the field. He did not deny that the appellants’ 
meter was simply a current meter—indeed, Mr. Hookham had admitted 
thet wae all he claimed it to be in his evidence—nor that the respondents’ 
vai an energy meter; but his point was that the respondents were the 
wn of these infringing 

ae Act of Parliament, to be maintained at a constant pressure 


meters because they used them on a circuit which 


narrow limits. It followed, therefore, that these meters 


- really measuring current. The brake used by the respondents was 


1. ol 

bad shown 

8 
that this a should be allowed. 

X. WALTER said his line leader had so exhaustively placed the 


arid case before their lordships that he could not usefully add any- 
Mr. CRIP then o 
pating when the fur 


within the third claim of the specification which claimed the 
constant and powerful permanent ets in electricity meters. 
that no such magnet was used before the date of the speci- 
therefore he sumitted that the decision appealed from was 


what had already been said on their behalf. 
PS ed the case for the respondents, and was still 
er hearing was adjourned. 


The Attorney-General v. the Corporation of Barnstaple. 

On Thursday and Friday last this action came before Mr. Justice Joyce. 
It was brought by the Attorney-General at the relation of Mr. C. E. R. 
Chanter for a declaration that the Corporation of Barnstaple was not 
entitled to use the borough funds for the purpose of supplying or dealing 
in electric lamps, wires, &c., or to wire private houses in the borough for 
electric lighting. Plaintiff also asked for an injunction restraining the 
Corporation from doing anything which was not expressly provided for in 
the Barnstaple Electric Lighting Order, 1900. 

Mr. CANN (with him Mr. Younger, K.C.) said that the salient features 
of the Electric Lighting Acte 1882 to 1888 were that they enabled a local 
authority who obtained the benefit of them to do certain things. The 
dominant words of the act were the supply of electricity.” 

Mr. Justice JOYCE: It goes without saying that the Corporation cannot 
do what they are doing unless they are specially authorised by Parliament 
to do it. They need not be necessarily authorised in so many words, but 
they must be authorieed. 

Mr. HUGHES, K.C. (for defendants) said Barnstaple was a municipal 
corporation constituted by charter. 

Mr. Justice JOYCE: Do you say they do not want a provisional order 
at all! 

Mr. HUGHES: Except so far as t want compulsory powers or 
except where they propose to pay out of the rates, which in case they 
do not propose to do. 

Mr. OANN : Then I must refer to the Municipal Corporation Acts. The 
statement of claim sets out that the defendants are the local authori 
of the Borough of Barnstaple within the Electric Lighting Acts of 1 


and 1888. The provisional order was granted in 1900, and it came into force 
on June 25, 1900. Defendants had laid distributing mains, and had put 
down generating plant. He submitted that defendants had gone beyond 


their powers in issuing circulars relating to and in carrying out private 
wiring installations, The defence was t under the provisi order 
they bad power to supply electricity to the borough, and, as incident 
to the exercise of such power, defendants said that they had, under the 
general law and under the general acts and provisinal order, power to sup- 
ply and let on hire within the borough, and to set up, wires and other 
fittings. Defendants had sold, let on hire, supplied, fixed and set up 
fittings and apparatus in the exercise of that power. Defendants did not 
admit that they threatened and intended to continue to do the acts of 
which plaintiff complained. 

Mr. Justice JOYCE: But they did intend to doit. There is no doubt 
about that. 

Mr. HUGHES: We do not intend to, do it in the future. We have 
done all we have ever wanted to do. 

Mr. Justice JOYCE : Have you really dropped it ? 

Mr. HUGHES : For the purposes of starting the undertaking, we have 
installed and wired houses up to a certain extent. We do not want to go 
on in the future. 

Mr. YOUNGER: Yet they have undertaken to maintain the wiring for 
three years at the expense of the rates. | 

Mr. HUGHES : We do not want to do any further work of that kind. 

Mr. Justice JOYCE : Then this action resolves itself into an action to 

revent defendants from maintaining the wires they have already installed. 
i it worth while to object to their doing this ? 

Mr. CANN: I do not know what undertaking my learned friend is 
pre to give. 

Mr. HUGHES said the money borrowed for the purposes of the under- 
taking was £21,600 and that amount was sanctioned by the Local Govern- 
ment Board. The Corporation found that the people in Barnstaple, not 
understanding much about electricity, were a little shy of taking the supply 
unless the Corporation wired the houses, The Corporation did that out of 
the borrowed money and not out of the rates. 


Mr. Justice JOYCE: The rates are liable for the borrowed money. - 


How do you know you did it out of the borrowed money ? 

Mr. HUGHES: The accounts are all kept separate. We have not 
applied rates for it in any way; we do not propose todo so. In some cases 
the people have paid cash down for the work done and it has so come back 
into our pockets. The number who have not paid cash is 14 and others 
are paying under what is known as the free" wiring system. 

Mr. Justice JOYCE: It is quite clear that you have been advised not to 


on. 
E° Kr. HUGHES : That is not so. 

Mr. YOUNGER: I would not ask that the Corporation should be 
restrained by injunction from fulfilling the contracte which they have made 
for wiring houses, but if they will submit to a declaration that they are 
not entitled to do these things, I shall - ask for no further relief except coste 
of that declaration and of the action. 

Mr. Justice JOYCE: The defence says the Corporation did what 
they have done as incident to their powers, and Mr. Hughes has intimated 
that he is going to argue that, quite apart from the acts—outside the acta 
being a municipal Corporation, defendants are entitled to do what they 
have dune. I confess it startles me a little. 

Mr. YOUNGER: It is not pleaded. 

Mr. Justice JOYCE: It does not matter about pleadings on this 
point. How are you going to keep this off the rates, Mr. Hughes! 

Mr. HUGHES: We have already got back almost all, and we shall get 
back rather more, than we have expended. The truth of the matter is, 
there was no tradesman in the town competent to do the work, There is 
now, and so there is no difficulty about it, and people in Barnstaple now 
know the advantages of electricity supply. 

Mr. Justice JOYCE : Then the only question is as to costs. 

Mr. YOUNGER: My friend is not now entitled to put forward a defence 
he has not pleaded. | 

Mr. Justice JOYCE: Until they ask to amend we must keep to the 
pleadings. 
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Mr. HUGHES : I ask leave to amend. 

Mr. YOUNGER : Then I ask that that leave be only given on terme. 

Mr. Justice JOYCE: The defendants must pay the costs up to the 
amendment unless they notify me on the pleadings. 

Mr. HUGHES: Then it is a question of general law, and by para. 2 of 
the defence defendants pleaded that under the general law and under the 
acts and provisional order they had power to do what was complained of. 
It was well known that the ratepayers of Barnstaple were all in favour of 
the work being done. He should submit that the Corporation was not in 
the position of the London County Council, for example, who only had 
certain specific powers to do those things for which it was created, no: 
were they in the same position as the Great Eastern Railway Co., which 
had been incorporated by statute with limited powera. The defendants 
here werea municipal Corporation having every power that every indi- 
vidual had, subject only to this: Toey wanted to raise money, aud they 
could only raise money subject to the sanction of the Local Government 
Board, and they wanted certain compulsory powers. Otherwise, they had 
power to carry out this work without the necessity of obtaining the 
sanction of anyone. 

Mr. Justice JOYCE Sid that that argument related to the other 
question which he had decided could only be raised by amendment. 

Mr. HUGHES submitted that, as the atatement of claim referred to the 
defendants being a municipal corporation, it was open to the defence to 
show that they were a municipal corporation, and as such had the right 
under the general law to do what they were doing. 

Mr. Justice JOYCE asked counsel for plaintiffs if they were willing he 
should give leave to amend, making the coste incurred up to the present 
costs in the action as amended, 

Mr. YOUNGER asked his lordship to deal with the costa now. 

Mr. HUGHES said the members of the Corporation felt rather strongly 
about the matter, as the action was not a ratepayers’ action, it being really 
an action by the gas company. 

Mr. Justice JOYCE suggested the action should stand over until after 
May 11. 

Mr. HUGHES, after consultation, said the parties had agreed that, sub- 
ject to the consent of the Attorney-General (defendants stating they did 
not intend to do anything further with reference to the acts specified, 
except so far as was necessary for the purpose of carryiug out existing 
obligations), there should be no injunction and no declaration, and he 
had, subject to the consent of the Attorney-General, arranged as to the 
expenses of the action. The defendants were going to wire buildings of 
their own, aud it was, of course, understood that the statement did not 
extend to those buildings. He wished that to be clearly understood. 

Mr. YOUNGER said there would be no misunderstanding about that. 

Mr. Justice JOYCE made an order as arranged. 


— — — — —— — 


Kidd v. Charing Cross ana Strand Electricity Supply 
Corporation. 

On Wednesday, before a Divisional Court (composed of the Lord Chief 
Justice, Wills and Channell, JJ.), defendants asked for judgment or, alter- 
natively, a new trial on appeal from a verdict and judgment entered at the 
trial before the County Court Judge of Westminster and a jury. The 
case, which was brought under the Employers’ Liability Act, was reported 
in our issue of Jan. 23. 

Mr. LONGSTAFFE, for appellants, detailed the circumstances under 
which the accident occurred. The jury found, in answer to specific ques- 
tions put to them, that there were defects in the plant, that the ventilation 
of the street box and the plugging of the spare-ways were defective, that 
the defect arose and had not been discovered owing to negligence of 
defendants, and that plaintiff was bound to conform to the orders of 
Durston, who ordered him to disconnect, that Durston was negligent, that 
plaintiff could by reasonable care have avoided the accident, but that if he 
had taken such care he would have been discharged if there had been further 
explosions, and, having regard to the urgency of the case, plaintiff was not 
negligent in obeying Durston's order. Counsel submitted that there was 
no evidence upon which the jury could properly find against defendants on 
the first four questions left to them. 

For respondent, Mr. MARTIN O'CONNOR said defendants had not set 
out in their notice of motion that there was no evidence of bad ventilation 
or defective spare-ways, or that Duraton was not the foreman. 

Mr. LONGSTAFFE said the second motion before the Court was the 
‘County Court Judge's refusal to grant a new trial. 

Mr. O'CONNOR: The sole reason set out in the notice of motion is that 
the judge was wrong iu law in giviug judgment for plaintiff on the ground 
that he should not have put the last question to the jury. 

Mr. LONGSTAFFE submitted that on the answer of the jury as to 
contributory negligence of plaintiff, he was entitled to judgment. Durston 
was a man who had no mechanical or electrical knowledge at all. 

Mr. Justice CHANNELL: Was it contributory negligence to incur a 
particular danger in order to prevent & yreater dauger ! 

Mr. LONGSTAFFE submitted that under the circumstances Durston 
had no real authority to give the order. 

Mr. O'CONNOR said that that point was not raised in the notice of 
motion. 

The LORD CHIEF JUSTICE said the evidence was that Durston was 
in sole charge of the particular work on that occasion. "Therefore they 
could not say that there was no evidence. 

Mr. Justice CHANNELL said the authority for Durston to give direc- 
tions arose out of the circumstances, Nobody else was there above him. 

Mr. LONGSTAFFE said Durston was not above plaintiff. Plaintift’s 
wages were much higher than Durston's. 

In the result their lordahips, without calling upon counsel for respon- 
dent, held that there was evidence to go to the jury, and dismissed both 
appeals, with costa. 


British Thomson-Houston Oo. (Ltd.) v. The Mayor and 


Corporation of Manchester. 

In the Chancery Division of the High Court of Justice on Wednesday, 
Mr. Justice Buckley commenced the hea'ing of an action by the British 
Thomson-Houston Co., who claimed an injunction to restrain the defen- 
dants from infringing thei: patent No. 6,0634 of 1889, granted to Henry 
Harris Lake and relating to an invention by Prof. Elihu Thomson. The 
complete specification states that the object of the invention is to increase 
the efficiency and certainty of operation of magnetic blow-out devices by 
applying a shield or septum of insulating material between the opposed 
surfaces of the arc rupturing device and the electrodes or conducting 
bodies between which the arcto be ruptured is formed. 

The claimsof the patent in its present amended condition are as followa: — 

Firat. In a magnetic arc rupturiug device, a sbield of insulating material 
located between the surfaces of the eiectrodes and adjacent conducting 
surfaces of the device by which the arc is disrupted, as and for the purpose 
de · eribed. 

Second. In à magnetic are rupturing device, a divided maguet whose 


portions are electrically insulated but free for the passage of magaetism | 


from one to the other, the poles of which magnet each bear one of a pair 
of electrodes connected respectively to the parts of an electric circuit, 
sutstantially as described. 

Third. The combination with a lightning arrester, of an arc rupturing 
electromagnet whose poles embrace the space between the arrester plates or 
electrodes, and an insulating cap, layer or shield applied to the arrester 
electrodes and the electromagnet. 

For the defence it was submitted that there was no subject matter in 
the plaintiffs’ invention: defendants also denied infringement, and alleged 
that the following patents constituted anticipations : —No. 1,438 of 1874 
to Richard Werderman ; No. 863 of 1879 to Charles Denton Abel; No 
2,521 of 1873 to Joseph D. F. Andrews ; No. 10,600 of 1886 to John E. 
Rogerson and others ; No. 5,704 of 1888 to John S. Raworth ; No. 233,167, 
U.S.A., of 1883 to Elihu Taomson; No. 321,464, U. S. A., of 1885 to 
Elihu Thomeon. It was also alleged that the invention had been antici- 
pated by other publications. Judgment was reserved. A full report of 
the action will be given in our columns next week. 


Manchester Carriage and Tramway Oo. v. Manchester 
Corporation. 

In the Court of Appeal on Monday, Lords Justices Vaughan Williams, 
Stirling and Mathew again had before them the appeal by Manchester 
Corporation and the district councils associated with them against tl:e 
decision of Mr. Justice Bigham. The point to be determined was raised by 
a special case stated by Sir F. Bramwell, the arbitrator appointed to settle 
the sum payable to the company on these authorities acquiring the lines 
constructed by the company. The question for decision was whether the 
purchasiog authorities were liable to take over at a valuation the whole of 
the company’s depots, horses, cars and other plant used over the whols 
system. Appellants (the Corporation) contended they were liable only 
for such part as was suitable to and used by them for the purpose of 
their undertaking within the districts to be compulsorily acquired. The 
arbitrator upheld the company’s contention, and found that the company 
were entitled to be paid £495,068 on that footing. His alternative award, 
if the purchasing authorities’ contention was right, was that they 
should pay £229,353. Mr. Justice Bigham upheld the decision of the 
arbitrator. The Corporation and its allies then took the case to the Cours 
of Appeal, when a suggestion was made by the Bench that the parties 
might try and come to an amicable settlement. 

Mr. FLETCHER MOULTON, K.C., on behalf of the Tramways Com- 
pany, now said the parties had come to an arrangement which, broadly 
speaking, meant that the company kept the depots inside Manchester 
which were on the leased lines, and the others were taken over by 
Manchester Corporation, and he asked that the appeal he dismissed on 
terms, award to be varied in the manner agreed upon. Order accordingly. 


Isaacson v. New Grand, Olapham Junction (Ltd.). 


‘The third trial of this case (which was a claim under the Employers’ 
Liability Act for damages for the losa of a son) was taken at the Weat- 
minster County Court on Friday, before Mr. Lush Wilson, K.C. (deputy 
judge) and a jury. In addition to the two previous trials in the County 
Court, the case has been twice before a Divisional Court and twice before 
the Court of Appeal, and looking at the findings of the jury set out below 
there is a possibility of its appearing before a Divisional Court a third time. 
The facts were reported in our issue of Dec. 20, 1901 (p. 557). The witnesses, 
Mr. F. W. Rayner, A. I. E. E., electrical superintendent at the company’s 
theatres, Mr. J. Owner, government inspector of factories, and Mr. C. 
Cooper, consulting engineer, having given evidence, 

Mr. SENHOUSE (for defendants) contended that deceased was not a 
workman, as his duties were to supervise the running of the electrical 
plant and lend a hand when necessary. His chief duty was to act as 
switchboard attendant, and if he did manual work it was voluntarily and 
not part of his duty. 

The jury found for the parents, assessing the damages at £100, on the 
following grounds:—That deceased was a workman within the mean- 
ing of the act, that the work involved dangerous risks, against which 
reasonable precautions to protect him were not taken, that he had not 
materially contributed to the accident, that the ways, &c., were defective, 
and that the superintendent, Rayner, was negligent in not discovering and 
reporting the defects ; deceased’s death was due to the negligence, but he 
knew of the danger and appreciated the risk. Oa the last finding 
Mr. Senhouse contended that judgment should be entered for defendants, 
as there was nothing to compel him to take the voluntary risk. 

Judgment was reserved. 
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Timmons v. British Insulated and Helsby Cables (Ltd.“). 


At Dublin last week, Mr. Justice Madden and a special jury heard this 
action, which was to recover £2,000 damages for personal injuries, due to 
slleged negligence of defendants' servants. 

During the hearing the SOLICITOR-GENERAL, M. P., who appeared 
for defendanta, said the parties had come to terms, plaintiff receiving 
£125 damages aud £100 costs, 


PARLIAMENTARY INTELLIGENCE. 


STROUD DISTRICT AND CHELTENHAM TRAMWAYS 
BILL. 


On resuming on Thursday morning last week, Mr. A. A. CAMPBELL 
SWINTON, who was, joiatly with Mr. G. L. Addenbrooke, engineer to the 
promoting company, said that the cost of the lines as estimated would be 
£123,883. The total amount asked for in the bill was £200,000 capital 
and one-third that amount borrowing power, £142,700 being for power 
atation equipment, cars and so forth. ‘he promoters expected that they 
would not be obliged to build a power station for the reason that the 
Gloucester Power Co., which was authorised last year, had built a station 
at Dudbridge, and it was expected by the promoters that they would be 
able to make a satisfactory arrangement with the company to obtain all the 
power needed. The Gloucester Company was not in operation yet, but 
the capital had all been arranged for, and the undertaking was on the 
eve of starting active operations. As to the motor omnibuses, what 
they proposed to do was this: They propozed to put up poles carrying 
not one, but two trolley wires similar to those used for tramway 
purposes. The cost of the overhead equipment would be the same 
as in the case of tramways. What would be saved by the promoters 
would be the cost of the permanent way, which was a very large item. 
Electrical engineers in Germany were constructing a number of these 
motor omnibus lines. He had visited some omnibus lines of the kind in 
France. The electrical equipment cost about £1,000 a mile, as against 
between £7,000 and £8,000 in the case of an ordinary tramway. He was 
familar with the trolley omnibus line from Fontainebleau to Samois, which 
wa: about 4km. in length. There were two methods by which the trolley 
omnibuses were enabled to pass eich other. The most siinple was an 
exchange of trolleys when two vehicles met, The vehicles stopped opposite 
each other, and the right-hand one took the left-hand trolley and vice ver- a. 
It would be arranged to take place at those points at which the cars would 
stop in any cate for the purpose of taking up and setting down passengers. 
Another plan for passing was to put up at fixed places short lengths of four 

wires instead of two. He was satisfed that this is a sound and practicable 
system. "There was no doubt that electricity was the best possible means 
of driving any vehicle, the trouble being to get the electricity to the 
vehicle. Many people were content to have accumulators weigbing a ton 
attached to their broughams. The development of a traffic of the kind 
contemplated by the bill would be a very desirable thing. He was satisfied 
the promoters had sufficient stability, financially and otherwise, to put the 
scheme in operation, if sanctioned. He did not think the proposal would 
hurt the Great Western Railway or the Midland Railway in any way. 

Cross-examined by Mr. MOON, K. C., for the Great Western Railway 

Co.: It would be quite wrong to describe the scheme as originatiug with 
the Gloucester Electric Power Co. He agreed that it would be a very 
nice tbing for the company to have tramways in their district, to which 
they could supply electricity. 500kw. or 400kw. of electricity would be 
required to run the tramway. To supply electricity most economically 
required a generating station of more than 6,000kw. capacity. There was 
no engineering difficulty of importance connected with the scheme. 
The car would be able to deviate about 9ft. on each side of the trolley 
wire. The roads iu France, where he saw the system in operation, were 
very similar as regarded gradients, materials and width, to those in the 
Stroud district, The weight of one of the cars was about 3 tons ; that of 
au ordinary omnibus he guessed at about 14 tons. Oa the North-Eastern 
Railway Co., where it was proposed to adopt motor cars, it was not 
intended to stop at places where the roads crossed the railways, as was 
suggested in this cage, but at the existing stations. 

Mr. BAGGALLAY : Is there any case in the British Isles in which a 
company bas statutory powers to run motor cars such as is proposed here? 
— No, not on this system. He added, however, that there were cases, as at 
S:arborough, in which statutory powers to run motors in connection with 
tramways existed. 

Your propoeal here is, subject to certain restrictions about consents, to 
ran your motor car with trolleys over any road within 7 miles of any route 
authorised ?— Yes. : 

So that you could run right into and through Gloucester ?—I do not 
think that would be practicable. : 

But Gloucester is within 7 miles of your tramway where it passes between 
Brockworth and Whitcomb ?—Of course, we could not run trolley omni- 
buses along the roads along which the Corporation run tramways. 

Further examined, he eaid the motor he had in view for running free 
except for the trolley was one which would carry 16 to 20 persons, and 
weigh about 5 tons unloaded. It was not proposed at present to exercise 
the power to run motor cars independently of trolley wires. He did not 
know what would he the weight of a car of the latter kind. 

By the Committee: It was proposed to run the trolley cars every half- 
hour on the Nailaworth road, and every two hours between Stroud, Pains- 
wick and Cheltenbam, the two towns being a matter of experiment, how- 
ever. On Fridays and Saturdays the journeys might be more frequent. 
Un the Chalford and Stroud and Stroud and Stonehouse roads the trams 
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would probably run at quarter-hour intervals. 
omnibuses would be 7 miles an hour. 

Mr. SAMUEL: Do you contemplate allowing the public to use the 
wires for trolley electric locomotion !—That is not contemplated now, but 
there is no reason why such a system should not be adopted eventually. 

I believe such a plan is contemplated on the Continent. I can quite see 
tbat in the future tbe whole of Evgland may be covered with a network 
of wires for public use ? — Quite so. : 

In further examination by the Committee, Witness said the company 
had undertaken to provide depots for goods, and they proposed to run 
special cara for the carriage of goods. He did not think pneumatic tyres 
would be practicable on the motors, but he did not see why solid rubber 
should not be employed. 

Mr. J. D. WALLER was also examined for the bill and expressed the 
view that the estimate was more than ample for the contemplated works. 

Mr. ALEX. SIEMENS described the overbead trolley sy stem, invented by 
a relative, as a perfectly safe and economical method of locomotion. He 
pointed to the Hamburg system as a very good feeder for railways. 

This concluded the case for the promoters. 

Sir JOSEPH WILKINSON, general manager of tbe Great Wester Rail- 
way Co., called on bebalf of the opponents, said that part of the proposed 
line would run parallel to, and would introduce a serious competition 
with, the Great Western Railway. This company had given attention to 
the electrical traction problem, and had appointed an oflicer especially to 
consider how in certain rural distrists electric or other motor cars could 
be run on the railway. They had approached the Board of Trade on the 
question of running motor cars, but the matter had not gone beyond the 
chief inspecting officer. This gentleman saw no difficulty in making such 
an arrangement as they proposed. They could interpolate one of the cars 
between the existing service every 30 minutes, but they proposed only to 
run them hourly. The intention was to make a car contaiuing its own 
means of propulsion capable of steaming 30 miles an hour and carrying 
52 passengers. The expense of providing motor cars to run on an existing 
railway was, of course, far less than making a new means of communica- 
tion. His directors had voted £5,000 for the construction of two cars. 
It had been decided that the two new motor cars should run from Chalford 
and Stonehouse. They would commence to run as soon as the line was 
free of the South Wales traílic, when the new line was opened in July. 
He did not think that any more signalliog would be required than at 
present. It would not be possible to stop at level crossings or intermediate 
places without the authority of the Board of Trade, but he did not think 
there would be the slightest difficulty with the Board, which had received 
the company's suggestions exceedingly favourably. A service very like 
that proposed, but for the carriage of water, was already being carried out 
between Kemble Junction and Swindon. 

Counsel having addressed the Committee on behalf of the Great Western 
Railway and the Midland Railway, the room was cleared to enable the 
Committee to deliberate in private. The public baving been re-admitted 
after an absence of 20 minutes, 

The CHAIRMAN said that in the event of the Committee finding the 
preamble proved they were very unwilling to grant anything in the char- 
acter of a monopoly on a new scheme--a echeme without precedent at 
present in England— such as that of running cars without rails on the trolley 
system. The Committee wanted to know whether the promoters were 
likely to agree to some provision giving facilities to private persons to run 
cars for a toll or rate if cores are so constructed as to suit your trolleys. 

Mr. BALFOUR BROWN}: I can see great difficulties, sir. 

The-CHAIRMAN : Engineering difliculties, you mean! 

Mr. BALFOUR BROWNE: Yes, and practical difficulties too. The 
only ure it could be would be to persons living close to the line, and I do 
not know how it could be done. 

The CHAIRMAN: I think it extremely improbable that it could be 
done, but the Committee had to look a long way ahead for possible develop- 
mente. As we should establish a precedent if we found the preamble 
proved, we must provide for things we do not see. 

Mr. BALFOUR BROWNE: Ithink that a very limited demand will be 
made on us, and I think—I do not like to be too definite now—I shall 
recommend the promoters to accept a clause to allow persons to use the 
trolley wires. 

The CHAIRMAN : For a toll ? 

Mr. BALFOUR BROWNE: I do not know how it is to be done. We 
will think that out. Tae difficulty would be to measure the electricity 
taken. 

The CHAIRMAN : Or to charge for it at a fixed rate per mile? 

Mr. BALFOUR BROWNE: One car might be carrying 50 passengera 
and another only two. 

The CHAIRMAN : That would have to be adjusted. 

Mr. HERBERT SAMUEL: It would be aczording to scale. 

The CHAIRMAN: An analagous question is whether you have con- 
templated the possibility of traling agricultural produce in the farmer's 
own carts after your cars. It avoids breaking bulk. 

Mr. BALFOUR BROWNE: There is no objection to that. You would 
have to give us power to have additional weight. 

The CHAIRMAN: It would be subject to the capacity of the bridges, 
and so forth. We have not only this particular case on view, but other 
cases. We are dealing with a new idea, and we want these things embodied 
in the clause, although we do not think that you will be affected by them. 

Mr. BALFOUR BROWNE: I do not thiok we should be largely affected. 
I accept that principle too. 

The CHAIRMAN: Why the Committee entertain this new idea is to 
give & chance of experiment in the interests of the public. It may prove 
of enormous value in saving the expense of breaking bulk in short distances, 
We wil. With regard to capital, you have reduced the scheme to a traw- 
way of 7 miles from Chalford to Stonehouse, aud supposing you secure 
your su] ply of electricity from the Gloucester Electric Power Co., some- 
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thing like 50 per cent. of the proposed capital would be adequate for 
immediate wants. We should like a clause limiting your capital to what 
seeins adequate, The Committee are not disposed to give you the 
northern line to Gloucester. We are anxious to see you try the experiment 
from Narlsworth to Stroud. 

Mr. BALFOUR BROWNE said that that route would be tried first. 

The CHAIRMAN : Allowing for the awaying of the trolley and the 
spindle, there must in all cases be enough room for the passing of a full 
agricultural load of hay on the road, 

um BALFOUR BROWNE said they would see that a gcod headway 
was left. 

The Committee then adjourned, and on Tuesday gave their formal 
decision that the preamble was proved. 


LONDON COUNTY COUNCIL (TRAMWAYS AND 
IMPROVEMENTS) BILL. 


This bill came before Mr. Kearley's Committee of the House of 
Commons on Wednesday. 

Mr. ERSKINE POLLOCK, K. C, who cpened the bill, said that this was 
an omnibus bill, which included certain new tramways, all in the borough 
of Hammersmith. The lines started from the county boundary at the 
Harrow-road, and passed down Scrubbs-lane, Wood-lane, across Shepherds 
Bush-green, down Shepherds Bush-road, Brook Green-road, to the Droad- 
way, Hammersmith. At this point it made a junction with a line running 
down the Fulham Palace-road to Putney Bridge which was authorised 
last year to the County Council, From Hainmersmith Broadway, too 
another line was proposed to run over Hammerainith Eridge. The cost of 
the Hammersmith Bridge line was £15,500, and of the other portions 
£68,650. At Shepherds Bush, the lines of the London United Tramways 
Co. were crossed, but he would call evidence to contradict the view of the 
London United Company that electrical difficulties would arise in conse- 
quence of this. With regaid to the Hammersmith Dridge tramway, he 
said this had been propcsed last year by the London United Compapy. 
The reason for the opposition on the part of the London County Council 
was because the Council did not think the bridge was strong enough 
for a double line of tramway, and further, by reason of the opinion 
of the Council that it should be the only tramway authority in the 
County of London. At present, out of 1154 miles of tramways 
in London, the Council owned 994 miles, and the remainder would fall 
into the hands of the London County Council in 1909. The proposal this 
year was to run a single line only across Hammersmith Bridge, and, inas- 
much as the London United Tramways Co. had lines authorised running 
from the south side of the bridge to Richmond, if possible some arrange- 
ments might be come to for the latter to work the lines. On either side 
of a single line over Hammersmith Bridge, counsel ccntinued, there would 
be a space of 11ft. between the rail and the kerb, and 7ft. Gin. at the two 
points where the supportirg piera of the bridge came. At these epots, if 
the Committee thought necessary, the Council would have loop lines pass- 
ing on either side of the road, and meeting at the single line again a few 
yards further on, thus allowing a larger space on one side of a tramcar 
passing in either direction. 

Mr. J. W. BENN, chairman of the Highways commitee of the London 
County Council, dealing with the tramway over the Hammersmith Bridge, 
said the strengthening of the bridge which would be necessary would cost 
£6,000 or £7,000. There was no foundation for the supposition on the 
part of the London United Tramways Co. that the line was never intended 
to be constructed. The Council was ready and willing to construct the 
line at once, and the position was that the Council would construct the 
line and lease it to the company on the condition that the lease expired 
at the sarme period as the other lines of the company in the County of 
London expired - viz., 1909, and also upon an 8 per cent. return for the 
expenditure. "These terms were the same as those under wbich the North 
Metropolitan Tramways Co. worked, but in the latter case a certain 
proportion of increased profita was also paid. 

In cross-examination by Mr. LEWIS COWARD for the London United 
Tramways Co., witness said that although seven years was taken in the 
bill for the construction of the line, he eaw no objection to reducing this 
period, aud if the engineer to the Council agreed, he was wiliing that any 
period should be fixed, even seven months. In respect to his evidence last 
year that any tramway over the bridge would necezsitate the construction 
of a new bridge, and that the County Council would come forward this 
year with a proposal for a tramway over the bridge and the construction of 
a new bridge, he said ihe had not been able to convince the Bridges com- 
mittee that the time had yet come for the construction of a new bridge. 
With regard to the dispute with the London United Tramways Co. as to 
the terins of that concern working these new lines, he said the company 
offered to do it for 4 per cent., an offer which the Highways committee 
did not treat as a serious one. Ile was not prepared to negotiate upon 
the terms of this offer. 

Cross-examined by counsel for the Hammersmith Borough Council, he 
said the London County Council refused to contribute anything towards 
the cost of widening the Hammersmith Broadway, as it was not considered 
that such a widening was necessary in consequence of the tramway coming 
there. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, confirmed the particulars of the proposed lines given in counsel’s 
opening statement. 

Yesterday Mr. Fitzmaurice’s examination in chief was concluded. 

Mr. BALFOUR BROWNE, K. C., for the London United Tramways Co., 
said that as there was a possibility of an agreement being come to between 
his clients and the London County Council, he would not cross-examine, 
pending a clause being drawn up. 

sy Mr. CLODE, for the District Railway Co.: Any question of the 
position of the tramway cables in respect to those which will be laid by 
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the railway company for its Lots-road generating station, Mr. Fitzmaurice 
agreed, should be placed before the Board of Trade in the form of a clause. 

Mr. ALFRED BAKER, tramways manager to the London County 
Council, eaid that the line in question would form the first through com- 
munication between llarrow-road and Hammersmith Broadway. It would 
be preferable that the lines should be leased to the London United Tram- 
ways Co., and as to the control of cars on Hammersmith Bridge, the line 
being only a single one, he raid it was quite an easy matter to get over 
this difficulty by means of signalmen. 

Mr. ANDREW YOUNG, valuer to the London County Council, said 
that the cost of the widenings in connection with the tramway frcm the 
Broadway, Hammersmith, to Harrow-road, would be £23,800. 

Several local witnesses were next taken, who teatifie« to the necessity for 
the tramway, and this concluded the case for the promoters. 

The CHAIRMAN said tbat the Committee was unanimous that Ham- 
mersmith Bridge, as at present constructed and with the proposed 
strengthening, would not be safe for running a tramway over it, and there- 
fore this piece of line would be refused. 

Mr. MOON, K.C, for the promoters, offered to put forward further 
engineering evidence which might satisfy the Committee on this point. 
He also pointed out that Sir John Kennaway's Committee had sanctioned 
a double line over the bridge last year, which bad, however, been refused 
by the House of Lords for quite other reasons. 

Mr. LEWIS COWARD, K.C., for the London United Tramways Co., 
which, he said, Fad now agreed with the Council, asked the Committee to 
hear his engineering evidence cn this point before cumivg to a decision. 

The CHAIRMAN replied tbat he was not prepared to argue the matte 
with counsel. The Committee bad heard the evidence put forward by the 
promoters on this point—vir., Mr. Maurice Fitzmaurice—and they had 
given their decision. There the matter must rest. 

Mr. BOSKILL then addressed the Committee on behalf of the London 
General Omnibus Co., urging that the line wes unneceseary chietly from 
the point of view of competition, and, further, relying upon the evidence of 
Col. Yorke before the Royal Commission on London 'Trathe that tramways 
congested the traffic rather than relieving it, said that, pending the report 
of the Royal Commission, nothing in the nature of new lines of communi- 
cation should be sanctioned. 

Mr. BALFOUR BROWNE, K.C., for the Hammersmith Borough 
Council, said that the view of the Council was that the tramway was 
absolutely necessary, but they would rather go without the tramway 
altogether than have the widenings of the Broadway which the Council 
considered absolutely essential, and he asked that the bill should not be 
passed unless the London County Council undertook to widen the road as 
suggested. The Borough Council had offered to contribute one-third of 
the cost, which the County Council had put at £200,000, but the Borough 
Council estimated that £40,000 would be sufficient. 

Mr. MOON, for the Londcn County Council, asked if the Hammersmith 
Borough Council was prepared to bear all the expense over two-thirds of 
£40,000 ’ 

Mr. BALFOUR BROWNE replied that the most he would do was to 
guarantee to pay one-third of the total cost. 

The Committee adjourned until to-day (Friday). 


THE LONDON UNITED TRAMWAYS BILL. 


This bill came before a Committee of the House of Commons, presided 
over by Mr. Kearley, on Tuesday. 

The Hen. E. CHARTERIS, who opened the bill for the promoters, said 
that tne opposition bad been reduced to a very small compass. The objects 
of the bill were, first of all, to acquire lands in the counties of Middlesex, 
Surrey and London for the purpore of effecting widenings and alterations in 
certain roads in order tocarry out powera already granted to the company, 
and also to fulfil certain obligations which the company placed itself under 
in 1902 to the various local authorities concerned in respect of widenings. 
In connection with this, he pointed out that the widening of the Hampton 
aud Kingston bridges had been agreed upon with the Middlesex and 
Surrey County Councils in order to accommodate the tramways authorised 
by the London United Tramways Act of 1901, and clause 16 of the bill 
took powers to vary the period of repayment of loans on the part of the 
local bodies under the Local Governmeut Act of 1888 from 30 to 60 yeare, 
upon which a report had been issued by the Local Government Board 
against the proposal, A precedent for this had been created, however, in 
the Kew Bridge Act of 1898. An extension of time for the compulsory 
purchase of lands in connection with a line from Hanwell to Brentford was 
aleo asked for. There was no opposition on the part of the local authorities 
and the private landowners had been settled with. 

The Committee found the preamble proved. 


METROPOLITAN DISTRICT RAILWAY (VABIOUS 
POWERS) BILL. 


This Bill has been before Mr. Kearley’s Committee of the House of 
Commons duricg the past week, It deals mainly with various widenings 
and extensions of the District Company's line. On Monday 

Mr. FREEMAN, K.C., opened the second part of tbe bill, which relates 
to a deviation of a distance of 800yds. between Gloucester-road and Earl's 
Court, of the authorised deep level railway, which is to be worked by 
electricity, of the promoters. As authoriecd this line would pass 
under Cromwell-road. It is now proposed to abandon this portion of 
the line, and to construct it directly under the existing District Railway, 
the advantage of which would be that there would be no iuterference with 
the street or any public property. The deep level line was originally 
authorised to be carried out by the District Railway Company, hut subse- 
quently this length was transferred to the Brompton and Piceadilly Circus 
Railway Company. Then in their Act of last year it was put upon them 
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that the construction of this portion of the deep level line should be trans- 
ferred to the Underground Electric Traction Co. 

Mr. Perks, M.P., chairman of the District Company, and Mr. Brereton, 
partner with Sir John Wolfe Barry, engineer to the District Company, 
gave evidence in suppcrt of the proposal. | 

The only opposition came from the London County Council, who urgcd 
that the bill for the deviation ought to have been promoted by the Dromp- 
ton and Piccadilly Circus Railway Co., and that the transference of the 
work to the Underground Electric Traction Co. was placing power in regard 
to a railway in the hands of a company which, not being statutory, was 
not under the control of Parliament. 

In the course of the proceedings on Tuesday, the promotors intimated 
that to meet the County Council they had struck out the power taken in 
clause 75 to enter into an agreement with the Underground Company 
with regard to the working oí the line. 

Mr. ERSKINE POLLOCK, having addressed the Committee for the 
County Council, che Comittee sanctioned so much of the preamble as 
relates to the proposed deviation. 

The further proceedings were then adjourned, to enable the parties to 
confer, and the remainder of the bill will come forward next week. 


SOMERSET ELECTRIC POWER BILL. 
The Somerset and District Electric Power Bill came before a Select 
Committee of the House of Lords, of which Lord Glenesk is chairman, the 
other members of the Committee being the Earl of Abingdon, Lords 
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Barnard, De Marrley and Aierdae. The promoters were represented by 
Mr. Shiress Will, K.C., Mr. Acworth and Macassy ; and there was an"array 
of counsel present for the opposing petitioners, who included the Bristol 
Corporation, the Bath Corporation, the West Gloucestershire Water Co. 
and the Bristol Waterworks Co.; while counsel were reserved by the 
Bristol Tramway and Carriage Co., the London and South Western and 
the Midland Railway jointly, the Great Western Railway Co. and the 
Wilts County Council. The parliamentary agents were Messrs. Rober ts & Co. 

Mr. SHIRESS WILL, in stating the case for the promoters, said the bill 
followed on the lines of many similar bills approved by Parliament, It 
was prc posed to generate a supply of electricity for the purpose of power 
throughout the whole of the county of Somerset, a portion of the county of 
Wilts, and a small portion of Gloucestershire, as shown in the accompany ing 
map. It was promoted mainly by local people, and it was proposed to put 
up two ganerating stations, one at Radstock and the other at Hanhain, near 
Bristol. The opposition came mainly from the Corporations of Bristol and 
Bath. At Bristol the Corporation did supply electricity for power toa 
certain extent—to the inner part of the city maiuly —but at Avonmouth 
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docks, where two millions of money was being laid out, the only electric 
power was given by a gas engine. There was no great electric main 
carrying a supply to the docka. 

Clause 42 of the Bill embodied the usual provisions preventing the Com- 
pany entering Bristol to put down a single light without the consent of 
the Corporation, who were also protected by the Board of Trade regula- 
tions, and by the general law of the land. In the same way the Corpora- 
tion of Bath were protected. It was to be feared that the Corporation 
wanted to dictate to the Company, and to have an absolute veto in regard 
to any sort of electric competition whatever. Clause 42 of the Dill is as 
follows : 

42, The powers of the company for the supply of energy under this act 
shall be subject to the following restrictions that is to say :— 

l. Energy shall be supplied by the company only— 

(«) To authorised undertakers and 
(^) To persons requiring à supply for power. 

2. The company sball not supply energy for lighting purposes except to 
authorised undertakers, provided that the energy supplied to any person 
for power may be used by such person for lighting any premises on any 
part of which the power is utilised. 

5. The company shall not supply energy (except to authorised under- 
takers or to any railway or water company or proprietors or trustees of any 
canal or navigation for power) in any area which at the date of the passing 
of this act forms part of the area of supply of avy authorised distributors 
without the consent of those distributors. 

Provided that where any authorised distributors refuse or withhold such 
consent the company may appeal to the Board of 
Trade as to whether the consent of such authorised 
distributors is unreasonably refused or withheld, 
aud the Board of Trade may dispense with such con- 
sent if, in their opinion, it is unreasonably refused or 
withheld. The consent shall be deemed to be un- 
reasonably refused or withheld if such authorised 
distributors are not willing and in a position to give 
the requisite supply upon reasonable terms and 
within a reasonable time, and in considering what 
are reasonable terms and what is a reasonab!e time 


„ — ANTO the Board of Trade shall, amongst other things, have 
*. aque regard to the terms upon which, and the time within 
* which, the company are willing ard able to give the 


supply. 

Prof. CAPPER, one of the engineers for the 
scheme, said Bristol spent 2 3d. in producing the 
unit, aud sold it at 14d. The loss was, however, 
probably made up in some way. The Company 
were fortunate in the sites of the generating station 
for various reasons. The Company took power for 
20,000kw., but would begin with 5,000kw. They 
hoped to produce for $d. per unit, and, if expecta- 
tions were realised as to the demand for power, 
they ought to pay a dividend of 8 or 9 per cent. on 
the whole capital. 

In cross-examination the Witness stated that his 
experience was that power companies could cbarge 
a cheaper price than could be charged by a cor. 
poration when they were in working order. 

Mr. JAMES SWINBURNE said that, in bis 
opinion, the scheme would be beneficial to the local 
authorities and to the ratepayers, because the former 
could buy electrical power at a cheaper rate than 
they could make it. 

Mr. A. A. CAMPBELL SWINTON gave similar 
evidence. 

Further evidence having been given for the 
promoters, 

Mr. FREEMAN, K.C., stated the case of Bristol, 
and asked the Committee to follow the invariable 
practice of Parliament up to the present time, and 
exclude a large town like Bristol, which was in the 
position to supply power itself. He asked the 
Committee, in case they excluded Bristol from 
the bill, to make the exclusion extend to any 
new boundaries which might be granted to 
Bristol by Act of Parliament during the next 
two years. 

Mr. GEORGE PEARSON, alderman of Bristol, 
then gave evidence, and Mr. Robert Hammond, an 
electrical engineer, was called to show that the large towns were generally 
excluded from these schemes. 

A similar appeal was made on behalf of the Bath Corporation, 

The Committee decided that they would not exclude Bristol and Bath 
from the Bill. They decided that Clause 38 giving powers to the local 
authorities to object to the proposed line of route, should be amended to 
read as follows :— 

58.—(1) Any electric lines laid down by the Company under the powers 
by this Act granted under any street, shall be laid in such line or route, and in 
a trench of such dimensions, and in such position as may be agreed between 
the Company and the local authority, or as, failing agreement, shall be 
settled by the Board of Trade. And the Company shall show on the plan of 
the works to be served on such local authority in accordance with the pro- 
visions of the Electric Lighting (Clauses) Act, 1899, incorporated with this 
act, the route proposed to be taken, and the dimensions and position of the 
proposed trench. 

2. Where the local authority of any borough or urban district object to 
any proposed line of route on the ground that it would traverse the prin- 
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cipal thoroughfares or busy streets of euch borough or district, or be other- 
wise inconvenient, and indicate an alternative route or deviation which in 
the opinion of the Board of Trade is reasonable, then such alternative route 
or deviation ehall be adopted. 

Provided, nevertheless, that the provisions of this sub-section shall not 
take away or prejudicially affect the rights of the Postmaster-General 
under Section 14 of the schedule to the Electric Lighting (Clauses) Act, 
1899, and the provisions of that section shall apply in respect of such 
alternative route or deviation. 

In clause 42, dealing with energy for lighting purposes except to autho- 
rised undertakers, the Commit'ee were of opinion that that power should 
be limited so that the amount should always be greater for power pur- 
poses than for for lighting purposes ; that the clause for the protection 
of the water companies from loss or damage should be granted. The 
preamble was approved, and an adjournment was taken for the preparation 
of clauses to be submitted to the Committee. 


BIRMINGHAM CORPORATION BILL. 


On Monday a Select Committee of the House of Lords, presided over by 
Lord NEWTON, commenced consideration of the Birmingham Corporation 
Bill. 

Mr. BALFOUR BROWNE, K.C., who, with Mr. Blennerhassett, K.C., 
and Mr. Gerald Fitzgerald, appeared for the promoters, said the bill would 
empower the Corporation to work tramways and to construct an additional 
tramway. The existing lines were the property of the Corporation, but 
had been leased to various companies, one of whose leases expired this year, 
aud the remainder before 1911. As the leases fell in the Corporation 
intended to work the lines by electricity which were at present worked by 
steam. The only company which opposed this part of the bill was the 
City of Birmingham Tramways Co., one of the lessee concerns. ‘The 
Corporation, however, were not going to touch their line during the 
existence of their lease, and therefore they would have no right to be 
present but for the application of the Corporation for authority to make 
a short tramway down Steel House-lane, which would cross on the level 
and connect with one of the company's lines and form a relief line to the 
present congestion. 

Mr. E. E. ORFORD SMITH, town clerk of Birmingham, gave evidence in 
support of counsel's statement. The tramways, he said, were at present 
leased to three companies, and it was very desirable that they should all 
be worked upon similar conditions, At present there were 15 provisional 
orders overlapping and inconsistent with each other. 

Mr. BEALE, firat Lord Mayor of the city of Birmingham and chairman 
of the Tramways committee, said the existing tramways were worked by 
three companies—the City of Birmingham Tramways Co., the Birmingham 
and Aston Tramways Co. and the Midland Tramways Co.—and one local 
authority—the Aston District Council. On these tramways four systems 
were at work—electricity, steam, cable and horses—and it was considered 
highly desirable that electric traction should be adopted on all. 

Mr. HUTCHINSON said he was not present. to oppose the working of 
the tramway system by the Corporation, nor did they desire to raise dis- 
cussion on the question of tramway policy. All he desired to do was to 
ensure that his clients should not be affected in the enjoyment of their 

roperty. 

Mr. JOIIN PRICE, the city surveyor, also gave evidence in support of 
the bill. 

Mr. HUTCHINSON interposed that if the committee would give him 
a clause insuring that his running powers would be preserved he would be 
quite content. 

Sir ALEX. BINNIE and Mr. HAMILTON, manager of the City of 
Leeds tramways, expressed the decided opinion that there would not be 
the slightest difficulty or danger in working the trams over the proposed 
level crossing at Corporation-street. 

This closed the case for the promoters. 

Mr. C. W. PATRICK, secretary to the City of Birmingham Tramway Co., 
stated that at present the company carried 73 million passengers per 
annum under their running powers over the l'erry Bar, Saluley and 
Whitton lines to Old Square. The interruption of these running powers 
would not only cause serious public inconvenience but be extremely 
injurious to the business of the company. Great dangers would arise from 
the proposed crossing on the level. He therefore claimed that his company 
should have protective clauses inserted in the bill. 

Mr. BALFOUR BROWNE, said the bill provided that the company 
should be compensated for any damage caused to them during the term of 
their lease, but they would have to prove their damage before the com- 
pensation was given. 

Mr. A. DICKINSON, consulting engineer to the petitioners, supported 
thix evidence. 

Mr. STEPHEN SELLON confirmed the previous evidence. 

Counsel having addressed the committee, the preamble of the bill, co 
far as it related to tramways, was found proved, 


SOUTH SHIELDS, SUNDERLAND AND DISTRICT 
TRAMWAYS BILL. 

The Court of Referees in the House of Commons sat on Wednesday last 
week, Mr. J. W. Lowther presiding, and considered the petitiona of the 
Sunderland and South Shields Water Co. and the South Shields Gas Co, 
for a locus standi to be heard by counsel in opposition to this bill. 

Mr. COURTHOPE MUNROE, in supporting the petition of the water 
company, said the Pritish Electric Traction Co. sought to construct a 
tramway from South Shields toa point near Sunderland for 51 miles along 
a road occupied by a main belonging to the water company and through which 
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the water supply of South Shields, Yarrow, Sunderland and the Tyne 
Docks passed. The objections urged by the promoters to this locus were 
that the water company were not ratepayers, had no right in the roads, 
and had no property interfered with; that so far as their mains were 
affected they were protected under the Tramways Act of 1870. Such, 
however, had not been the decision of the Court in the St. Helens case, 
where that Corporation was promoting electric tramways, and the Liver- 
pool Corporation, as ownera of water mains, stated that the provisions of 
the act were not sufficient to give adequate protection. The mains there, 
as bere, were laid close to the surface; in this case only about 2ft. under 
the surface, It was alaosaid that the provisions of the model clause as to 
electrolysis were sufficient to protect the water company, but they said 
they were inadequate. 

The CHAIRMAN asked if the St. Helens case did not go very much 
upon the point that it was proposed to construct tunnels and subways ! 

Mr. BALFOUR BROWNE, K. C., for the British Electric Traction Co., 
said the locus in that case was given in respect of the tunnels and subways, 

Mr. COURTHORPE MUNROE said they wanted what the Act of 1899 
would give them, a plan of construction, and a description of the works. 
The substance of their opposition was that they wanted the control of their 
owu pipes. The attempt to do the work necessary without proper inspec- 
tion was wrong. It might be that this old main would have to be 
removed in toto, Sec. 17 of the Act of 1899 left the work to be done by 
the promoters, aod the water company said that any work done must be 
done by them. The promoters had actually given the gas company a 
clause giving them the power to do the work themselves, and that they bad 
refused to the water company. 

Mr. GREGORY, for the South Shields Gas Co., said bis case was very 
similar. The company's gas mains ran along the one side of this road 
and they had to carry a service pipe across the road to houses on the other 
side. The Tramways Act did not protect them because the nature of 
tramways had altered. Deep beds of concrete would have to be provided 
for the tramway which would prevent them carrying tbeir pipes across 
the road because they could not go through the concrete, and as gas could 
not beayphoned, they were in this difficulty, that they would be obliged to 
duplicate their mains. There was vo provision in the bill for this. They 
might also have to lower their pipes, and it would then cost them much 
more to carry pipes to the houses than was provided for under the Act of 
1870. In regard to the protective clause, they objected that they were to 
do the work according to the requirements of the engineer of the promot- 
ing company. That company having admitted that the gas company 
should do the work were not entitled to direct how it should be done. In 
regard to electrolysis he relied upon the case of the London United Train- 
ways Bill ia which it was held that all the water companies objecting were 
entitled to a locus. 

Mr. BALFOUR BROWNE, K.C., denied that either of the companies 
were entitled to a locus as they were protected under the Tramways Act. 
Dy sec. 5 of that act any additional expense put on them by the construc- 
tion of the tramway would have to be borne by the promoters, What had 
been decided was that this act did not give protection where tunnels and 
subways were to be constructed. The case of the London United Tram- 
ways Bill was quite an exceptional one. The six water companies asked 
for leave to be heard, not on the ground that the Tramways Act was not 
sufficient, but that the model clau-e was not sufficient, ard it was only 
because the knowledge of electrolysis had increased that the locus was 
granted. The matter was thrashed out before a Committee of the House 
and no further protection was thought necessary. If further protection 
were necessary the model clause left it to the Board of Trade. Under 
these circumstances, it was a great pity that when the model clause was 
introduced people should be allowed to go before Committees, 

The Court decided to dieallow the locus standi in both cases. 


SUTTON OOLDFIEUD CORPORATION BILL. 


A committee of the House of Lords, presided over by the Earl of 
Lauderdale, on Monday, commenced. consideration of the Sutton Coldfield 
Corporation Bil, which proposes to construct tramwaya, and to make 
further provision with regard to their electric lighting undertaking and 
other purposes. 

Mr. WEDDERBURN, K.C., who opened the case for the promoters, said 
that last year the Erdington Urban District Council obtained powers for 
the construction of a trainway from Birmingham to the northern edge of 
the district. of Erdington, and the present scheme would form an end-on 
junction with the Erdington trams. 

Mr. W. CLARKY, borough eurveyor of Sutton Coldfield, said the 
prop sed tramway would be 5} miles long, with the addition of a loop at 
the southern end of the line. It would be a single line with a Sft. Gin. 
gauge. The cost was estimated at £71,000. 

Mr. W. C. C. HAWTAYNE, said that although powers were asked for 
to carry goods over the line it was passenger revenue on which they 
intended to rely. He estimated that the line would have a gross profit of 
£6,009. Then they would have to pay 34 per cent. interest on the loan 
of £71,000, and thi: would come to close on £4,000, and he looked to a 
probable profit of £2,000 a year. 

Sir FREDERICK HARRISON (general manager of the London and 
North Western Railway Co.), which was the only opponent, said the 
interests of the travelling public were'fully met by the accommodation 
given by the North Western line, and he considered that this echeme was 
the thin end of the wedge in order to extend the line further, and to enter 
into still greater competition with his company. 

Mr. FORBES LANCASTER addressed the Committee on behalf of the 
company and said that the present scheme added to the authorised 
Erdington tramways, would create competition with the London and 
North Western for a distance of 10 miles and at present the company 
provided every facility for the public. If the line was successful it injured 


AN, MAY 8 


, 1903. 


them by its competition, if it did not pay, the company would lose as 
ratepayers. 

Mr, WEDDERBURN, K.C., in repiy, asked the Committee to sanction 
the scheme on the ground that tramways served the population in a very 
SIEHE way to railways. "This was not a question of tbrough competition 
at all. 

The Committee decided that the preamble was proved, subject to the 
tramway stopping at Mere Green (which means the dropping of about one- 
third of the Northern portion of the tramway) and that packages only of 
28lb. and less should be allowed to be carried. 


SOUTH LANOASHIBE TRAMWAYS BILL. 

A committee of the House of Lords, presided over by Lord Lauderdale, 
5 . commenced consideration of the South Lancashire 'l'ramways 

The Hon. J. D. FITZGERALD, K.C., opened the bill on behalf of the 
promoters. He said the South Lancashire Tramways Co. was authorised 
in tlie year 1900 to construct an extensive system of tramways in South 
Lancashire. Iminediately on the authorisation the Company took steps 
for raising capital for carrying out the work, and the result was that now 
they had constructed and were working 30 miles of tramways. They 
had also constructed a very large generating station, but they had not 
been able in the time to make the whole of the lines authorised, and it was 
surprising that they had done so well as they had. The first object of 
the present bill was for the construction of a few small additional 
tramways to facilitate the working of already authorised tramways. Then 
they had the other authorised tramways to construct. The mileage of 
the total sanctioned was 160 miles, and 30 miles of those were constructed 
and working. Five years was the the time originally fixed for construc- 
tion. They were not in the least desirous that the powers which were 
given should lapse, and, therefore, they proposed au extension of time for 
the purpose of taking land and for the purpose of constructing tramways, 
the extension required being two yeara in each case. The local authori- 
ties objected to the construction being deferred, but in thefive years it would 
be very difficult if not impossible to complete the construction. ‘There were 
also certain widenings proposed. The trams were running close up to St. 
Helens. TheSt. Helens Corporation had leased their tramways toa company, 
and the company was on most friondly terms with the promoters of this bill, 
and they were quite willing that the South Lancashire Tramways should 
have running powers over their lines, Unfortunately, there was this diffi- 
culty in the way of an agreement—that in the Act of 1900 there was a 
clause that no running powers were to be taken over the tramways in St. 
Helens without the consent of the Corporation. There weie 18 years of 
the lease to run, and the St. Helens Corporation would not alluw any 
arrangement for through working. That Corporation barred the way. 
The bill also proposes to take powers for supplyiog electricity. 

During the day evidence was called acd argumenta adduced on both 
sides. By degrees arrangements were come to which disposed of all 
opposition excepting the principal one of St. Helens. 

‘The Committee decided that they would allow the time for construction 
to be extended, and that running powers should be allo ved over the St. 
Helens tramways for the remainder of the lease, but to nothing but pas- 
tenger traffic and the carriage of light articles should be allowed. 


SCOTTISH PROVISIONAL ORDERS. 

The Commissioners appointed this session to deal with the provisional 
order on applications under the Private Legislation Procedure (Scotland) 
Act, commenced ita sittings on April 30 at Glasgow. Mr. Eugene Wason, 
M. P., in the chair, the other Commissionera being Mr. W. J. Maxwell, 

M. P., Mr. G. McCrae, M. P., and Mr. A. R. Duncan. 

The first electrical bill was the Lanarkshire Electricity and Refuse 
Destruction Bill by which the Lana: k County Council proposes to make 
provisions with regard to the supply of electricity throughout Lanarkshire, 
and also to undertake the destruction of refuse iu connection therewith. 
Under the proposal the County Council ia bound not only to supply electric 
light within a special area for public lighting, but are also bound to give a 
supply to private applicants, 

The only opponent was the Caledonian Railway Co., but the Commis- 
sioners passed the preamble of the bill, and clauses were eventually 
adjusted. 

The next order called was that of the Hamilton, Motherwell and 
Wishaw Tramways Co. This order provides for an extension of the lines 
granted to the company in 1900. One of the proposed lines will connect 
up with the systems of the Glasgow Corporation, and various other new 
tramways are proposed, connecting up a number of places round about 
Hamilton, Motherwell and Wishaw, making a total of 191 miles of route 
and about 26 miles of single track. All the local authorities with the 
exception of Motherwell were, gaid counsel for the promoters, unanin ously 
in favour of the proposals, and the latter bad now been settled with. Terms 
bad been arranged with the local authorities by which the various portions 
of the undertaxing could be purchased at the end of 25 years at fair market 
value, and at the end of 55 years under the terms of sec. 45 of the Tram- 
ways Act of 1870. The Lanark County County Council could purchase the 
lines within its jurisdiction at the end of 35 years at fair market value, or 
upon the terms of the Tramways Act after 49 years. 

After evidence bad been given the Commissionera found the preamble 
proved, Protection was granted to the Clyde Valley Electric Power Co., 
and a certain bridge widening asked for by the Motherwell Burgh 
Commissioners was also authorised. 

The Glasgow Corporation Tramways Order was next considered. This 
provides for the construction of certain new tramway lines within the 
municipality cf Glasgow. Beyond the Caledonian Railway Co., who 
objected on the score of competition, there was very little opposition to tlie 
bill, and the Commissioners found the preamble proved. 

The Commissioners adjourned. 


The Cleveland and Durham County Electric Power Bill was read a third 
time in the House of Lords on Friday last week and passed. 

A bil confirming electric light provisional orders granted by the 
Board of Trade in respect of the districts of Newton-in-Makerfield, Orrell, 
Ingletoa and Wilmslow has been sent forward for second reading in the 
House of Commons. 

The consideration of the Seaforth and Sefton Railway Bill, mentioned 
last week, was concluded on Monday. The preamble was found proved, 
with the proviso that it should be binding upen the company to work the 
lines by electric traction. The new lines will be in connection with the 
Mersey Railway. 

The bill of the South-Eastern and Chatham and Dover Railway Co., 
which includes powers to adapt its lines for electric traction, came before 
a Committee of the House of Lords on Friday last week. There was no 
serious opposition, and the preamble was declared proved. 

In the House of Lords on Tuesday the Great Northern and City Rail- 
way and the Stoke Newington Borough Council Bills were read a second 
time. 

The Worthing Corporation and the Worthing and District Tramways 
bills came before a House of Lords committee yesterday as competitive 
schemes. Mr. Erskine Pollock, K. C., in opening the Corpora'ion bill, said 
it proposed to authorise tramways in the borough and one which was in 
the parish of Lancing. The estimates for the lines amounted to £94,982, 
and in addition certain street works would cost £40,000. In clause 51 
power was taken to run motor omnibuses in connection with the cars. ‘The 
British Electric Traction Co.'s bill was postponed until to-day (Friday). 

The promoters of the Antrim, Down, Armagh and Belfast Miectric 
Power bill announce that the measure has been dropped. 


PACIFIC CABLE. 

Mr. CHAMBERLAIN, in a printed reply to Sir JOHN COLOMB in the 
House of Commons on Thursday last week, said that the l'acfic cable was 
opened for public use throughout its entire length on Dec. 8 last. The 
cable had never been interrupted, but a total of 147 hours suspension of 
communication had been occasioned through interruptions in its connectiug 
land lines in Canada. 


WIRELESS TELEGRAPHY IN SOMALILAND. 


In a printed answer to Sir JOIIN LENG in the House of Commons cn 
Thursday last week, who asked that having regard to the fact that the 
Marconi instruments used in Somaliland for wireless telegraphy had been 
marine instruments, arrangements would be made, in order to secure 
effective communication, for instruments to be employed adapted for use 
overland, and worked by experts acquainted with overland conditions. 

Mr. BRODRICK stated that the instruments used in Somaliland were of 
Admiralty pattern, which had been tried overland as well as oversea, The 
naval officers and men in charge were thorough experts in their use and 
were successful in establishing communications in certain ca'ca, in one cise 
to the extent of 32 miles in spite of very exceptional difliculties. The 
resulte, however, were not, in the opinion of the general officer commanding, 
eufficiently certain to justify the further carriage of the instruments, 
which had led to exceptional ditliculties of supply and transport. 


CYCLISTS AND ELEOTBIC TRAMCABS. 


In the House of Commons on Thursday last week Sir J. DIMSDALE 
asked the Home Secretary whether his attention has bcen called to the 
cases of a cyclist who was killed on the previons Monday, on the road 
between Kew Bridge and Gunnersbury, and of a cyclist oa the previous 
Saturday, whilst riding from Hampton Court and Hampton, when a car 
of the London United Tramway Co. knocked him down, causing him severe 
injury, and whether, in view of the introduction of electric tramcars on the 
public roads, he would consider the desirability of steps being taken fur 
the protection of the public. 

Mr. AKERS-DOUGLAS, in a printed reply, said he had made inquiries, 
and found that in the first of the two cases mentioned the coroner's jury 
returned a verdict of accidental death, and that it did not appear that 
there was any negligence on the part of the driver of the electric tramcar 
or any breach of the law as to speed. He understood that the case was 
being further considered by the Board of Trade. He could not trace the 
second case mentioned. 


———— 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The directors of the Yorkshire Electric Power Co. require a chief 
resident engineer, with full acquaintance with direct and alternate- 
current systems. Applications to secretary, 4, South-parade, Leeds. 
See advertisement. 


Todmorden Council require a resident electrical engineer. Salary 
£250 per annum, Applications to town clerk (Mr. D. Sutclitle), by 
5 p.m. 18th inst, See advertisement. 


An assistant superintendent of mains is required for Croydon 
electricity department. Experience in mains department of central 
station is necessary, and preference will be given to one conversant 
with continuous-current three-wire distribution. Salary £100, 
rising by annual increments of £10 to £150. Applications to 
borough electrical engineer (Mr. J. Gray Scott), electricity works, 
Croydon, by 15th inst. See advertisement. 


Rugby Council require à competent man, accustomed to three- 
phase work, to superintend laying of feeder and distributor cables 
under the consulting engineer (Mr. W. H. Trentham). Applications 
to clerk (Mr. Wratislaw) by 20th irst. See advertisement. 


A physics laboratory assistant is wanted, able to work in wood and 
metal. See advertisement, 


Two switchboard attendants are required for Ilkeston tramway 
and electricity department. Applications to engineer and manager 
(Mr. Oscar A. Pilcher), Corporation Car Depot, Ilkeston, bv noon, 
May 13. Sce advertisement. 


Willesden District Council require a senior charge engineer (salary 
£130 per annum), and a charge engineer (salary £102) for their elec- 
tricity worke, and a charge engineer at the eub-station (salary £102). 
Applications to chief engineer and manager (Mr. E. T. Ruthven- 
Murray), public oflices, Dyne-road, Kilburn, London, N. W., by 
May 13. 

A medical cfficer is required to take charge of the electrical depart- 
ment of the Westminster Hospital, Particulars from secretary. 


Exeter Corporation have appointed Mr. H. G. Massingham (for- 
merly district superintendent of the British Electric Traction Co.), 
clerk of works during the erection of the machinery, &c., at the 
Councii's new gencrating station. There were 56 applicants. 

Mr. James M’Kenna of Peterborough, has been selected out of 44 
candidates for the position of resident electrical engineer at Bray, 
Ireland. 

Mr. W. H. Stanley has been appointed engineer of the Kalgoorlie 
Electric Tramways, in succession to Mr. W. Childs, who is returning 
to the United States. 

Mr. A. C. Macalister of Croydon has been appointed mains super- 
intendent to Battersea (London) Borough Council. 

Mr. G. M. A. Margetts, of King’s Lynn, has been appointed shift 
engineer at Norwich. 


Mr. John Senior (late assistant electrical engineer at Hudders- 
field) has been appointed ret ident electrical engineer at Mexborough. 


Aberdeen.— The Tramways committee recommend that the elec- 
trical and mechanical equipment of the cars be placed under the 
charge of the electrical engineer; that the electricity department 
provide accommcdation and tools for repair of cara at Ferry hilt 
electricity works ; that the present repairing staff be taken over by 
the electri:ity department; and that the electricity department be 
repaid by the tramway department the net cost of repairs executed, 
as well as interest and depreciation on capital expenditure. 


Aldershot.—An inquiry will be held here oa Saturday into the 
application of the Council to borrow £5,000 for electric lighting 
extensions. 

AllegedFraud —At Leeds Police Court last week the man War- 
render was committed for trial on charges of forgery and obtai ning 
money by false pretences. 


Alpine Telephony.—IIuts have been erected in all the exposed 
places on the Great Sti Bernard, and these are connected with the 
monastary by telephone, thus facilitating the succour of distressed 
travellers. 

Arbroath.—The Trades Council and Workers’ Election Com- 
mittee are petitioning the Corporation to retain the electric lighting 
powers in their own handa. 

Asylum Lighting.— Cardiff Asylum committee recently received 
an otter from the South Wales Electrical Power Distribution Co. to 
supply 225,000 units of electrical energy per annum at Id. per unit. 
Reporting upon this offer, the borough electrical engineer (Mr. Arthur 
Ellis) estimates that if the committee put down their own plant the 
annual charges would be £706, leaving £700 to meet interest and 
sinking fund charges It has, therefore, been decided to put down 
independent plant. 


Barnstaple.— The Corporation have just entered into an arrange- 
ment with Messre. Alger & Sons for wiring consumers' preniises, (The 
report of the action brought by Mr. Chanter for an injunction to 
restrain the Corporation from undertaking wiring work appears in 
another column.) 


Belfast.—An inquiry was held here last week into the applica- 
tion of the Corporation for power to borrow (amongst other sums) 
£10,000 for providing electric motors, fittings and apparatus for 
letting on hire, including those purchased before the passing of the 
Eelſast Corporation Act, 1922. 

The city electrical engineer (Mr. Victor A. H. M'Cowzu) said that prior 
to their 1902 Act they had purchased certain electric motors for hiring 
out to persons who required motive power and were willing to take it from 
the Corporation. It was, however, doubted whether or not the Corpora- 
tion had power to do that, and & provision was inserted in the Act of 1902 
to enable them to do so. Up to the present £3,951. 63. 1d. had been 
expended, and part of the proposed loan would be to cover that and part 
to cover the expenditure of the next few years. In 1898 they had three 
motors, in 1899 10, on March, 51 1900, 24; 1901, 57; aud 1902, 83, 
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The IN SECTOR (Mr. Price) observed that ten years were allowed for the 
repay ment of the loan, and he would like to know what Mr. McCowen con- 
sidered! the average life of a motor. 

Mr. McCowEN said, taking into account the fact that they were kept up 
to thorough working order, he should say 20 years. ‘he consumer waa 
responsible for any damage done to the motor while under his hire. The 
present charge for current was 5d. per unit for one hour per day and 1d, 
per unit afterwards. 

There was no opposition. 


According the report of the city electrical engineer (Mr. Victor A. 
II. M'Cowen) for the year ended March 31, the total output of the 
electricity works for the year was 1,665,560 units, against 1,206,699 for 
the previous year, an increase of 458,861 units, or 38 per cent, The 
average price received for all current sold was 3:1791. per unit, 
against 3 457d. for the previous year. Of the total current sold, 65 per 
cent. (1,081,497 units) was for lighting and 35 per cent. (581,063 
units) for power. The average prices received per cent. were: 
Lighting 3 96d., power 1°76d. The total revenue for current was 
£22,148, Os. 3d., against £17,487. 23 7d , an increase of £14,060. 178. 8d. 
or 26 per cent. 

The report states that the price of 5:179d. per unit compares favoural ly 
with other towns. In the cost of production considerable economies had 
been effected during the year, showing a reduction in the total cost of 
0:496d. per unit, the figures being now 1:297d., against 1 795d. for previous 
year, while the works costs came out at OYl6d. up to the present 
no street arc lighting has been carried out, and Mr. M'Cowen 
strongly recommends the (ias and Electric committee to obtain per- 
mission to light some of the streets by that method. At present there 
i: a poor load-factor (about 10 per cent.), largely owing to the absence of 
street lighting and traction. Their total connections were equivalent to 
122,000 8 c.p. lamps, against 98,000 at the end of the previous year, and 
they had applications for the equivalent of a further 28,000. The above 
included a total of 1,560 n.r. in motors of sizes ranging from , H.P. to 
30 HP, placed in about 200 factories and premises, and they had 
applications for over 500 H.r. more. The current used for poser 
during the year was more than double that of previous year. In 
moving the adoption of the report the chairmau of the committee 
(Councillor Andrewa) said that the profit was £2,254, after deducting a 
debit balance of £370. The committee recommended that £2,000 be 
carried to depreciation. Part of the old plant of the Chapel-lane premises 
had been disposed of for over £900, and the loss on that undertaking 
amounted to about £5,000. Against that there was the £900 and the 
£2,000 carried to depreciation, leaving still a loss of £2,000 to be earned 
ou future trading. He did not see that their engineer could go much 
further iu the reduction of cost of generation. 

The Corporation have approved the agreement with the tram- 
ways company for the purchase of its undertaking, and also the 
Sydenham and Legoniel lines. The transter is to take place on 
Aug. 10, 1904, and the whole system is to be converted to electric 
traction. 


Bermondsey (London). — n a report by the borough electrical 
engineer (Me. W. II. Vincent), the Council are recommended to put 
dcwa two additional 300kw. sets, to enable further connections of 
20,000 &c.p. lamps to be made. Mr. Vincent thinks that in Rother- 
hithe, where supply has not yet been available, a satisfactory demand 
for current will arise, chietly for motive power, from small manufac- 
turers. Supply is to be given on the high pressure continuo: 
current system, with transformer  sub-stations. The 300kw. 
generators would be arranged to supply current at a pressure of 
about 2,000 volts It is proposed to provide only one aub- 
station at first, with accommodation for foar 150k w. transformers, 
which would be capable of dealing with 20,000 8 c.p. lamps, a 
battery of accumulators, a battery-charging booster and a balancer. 
Two only of the transformers need be installed at first. To avoid 
increasing the low-tension sets at the generating station to meet the 
increasing demand in Bermondsey, Mr. Vincent proposes that the two 
300k w. high-tension sets should be common to the supply in either 
area. To do this the current will be transformed down in the 
generating station and fed on to the ‘bus bars of the existing 
switchbeard. The estimated expenditure on the extensions was: 
destructors (including tipping platform), £3,200 ; boilera, £2,560 ; 
superheaters, £320; mechanical stokers, £608 ; conveyor, EI, 450; 
piping, valves, pump, &c, £1,370; steam generators, £6,560; 
switchboard, L750; transformers, £1,630; trausformers (for sub- 
station), £1,630; booster, £450 ; balancer £270; battery, £1,523 ; 
switchboards (for sub-station), £400 ; wiring generating works and 
sub-station, 4400; maine, £7,615, generating building works, 
412,900: sub-station building works, £3,000 ; 35 arc lamps, com- 
plete, £968; mains, switch pillars, &., £793; contingencies, 
42.455; total, £51,552. Consideration of the ma‘ter has been 
adjourncd to next Council meeting. 

Berwick.—The question of lighting certain leading thoroughfares 
by arc lamps is under consideration by a committee. 

Birmingham.—A circular has been issued to the shareholders of 
the City of Birmingham Tramway Co., explaining the present posi- 
tion of the negotiations between the company and the Corporation. 

Black Smoke. —At West London Police Court on Thursday last 
the magistrate (Mr. Rose) made a prohibition orler in the prosecu- 
tion of the Central London Railway Co. for permitting black smoke 
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to issue from their chimney shaft at Wood-lane. The order specified 
the works which the magistrate considered necessary for the preven- 
tion of the nuisance, requiring the company “ to fit up at the doors 
of the furnaces communicating with the chimney apparatus to pre- 
vent the doors being opened or kept open simultaneously." £10. 10s. 
costs were awarded. 

Bilbao.—The Hidro-Electrica Iberica Co. of this city made con- 
tracts in 1902 for the supply of current for motor power purposes of 
3,100 H P., which supply the company hope to be able to complete 
some time during the current month. Applications for a further 
supply of 7,810 H.P. were received in 1902. The company have 
acquired a concession for working the waterfalls of the Ebro and 
Leizaran rivers, and estimate to be able to supply 16,000 H P. from 
tkese sources. The generating plant is now in course of erection and 
construction. The following rates are charged by the company for 


power :— 
m. st 5 Conditions. 
150 . . 12 ... 150 pe etas 4 7 9 ... Hours at supplier's option. 
500 ... 12 ... 200 do. = 5 1611 .. Hours at consumer's option. 
200*... 12 ... 200 do. = 51611... Do. do. 
1507... 12 .. 150 de. = 4 7 9 ... Hours at supplier’s option. 
40 .. 21... 250 do. = 7 6 2 


A con-iderable importation of incandescent electric lamps takes 
place at Bilbao, and in 1902 the number imported was 250,000, an 
Increase compared with 1901 of nearly 187,000 lamps. These lamps 
were, it is stated, of Datch manufacture aud range from 5 c.p. to 25 c.p. 
The price, f.o.b, of these bulbs is said to be 28s. per 100, and there 
is a Spenieh customs duty of 11s. 8d. (20 pesetas). The reason for 
this considerable importation is stated to be that none of the native 
manufacturers yet supply an article of first-rate quality. "The exist- 
ence of a well-capitalised German company in Bilbao accounts for 
the considerable enterprises in electrical appliances and material 
which has been established in this, one of the most enterprising 
cities in Spain, where a considerable development of electric lighting 
and power transmission is going on. 

Last year an electric tramway nearly 20 miles in length, running 
from Bilbao to Durango, with a 9 miles branch from Lemona 
Ceanuri, was opened. Power for this line is generated from two 
waterfalls near Darango. There is running on this line a quantity 
of rolling stock built at Zaragoza (Spaio), and 20 cars are now on 
order in Bilbao for the same lines. 


Burnley.—The Electricity committee have been requested to 
r duce the charge for electric current for traction from 13d. to 14d. 
[er unit. 


l Bootle.—Liverpocl Corporation have notified Bootle Corpora- 
tion that they will shortly require a supply of electrical energy for 
working the tramways in Litherland. 

At the meeting of the Council on Wednesday, Ald. Brewster stated 

that the electricity undertaking was in a llourishing condition. Current 
sold during the past year had been 22 per cent. more than the previous 
year, and the demand for power had also increased ; while working 
expenses had been recuced. There had been a profit on the year's work- 
mg of over £3,300, or, after extinguishing deficit from previous years, 
£1,273 remained as aurplus. The cost of electricity was lower than ia any 
of the neighbouring districts, and the consumer was free from meter rents 
aud similar charges, To small consumers the use of prepayment meters 
bad been sanctioned and electricity supplied at 41. per unit. The rate 
received from tramway supply was 1:2d. per unit, aud from public lighting 
245d. The average rate received was 1:091. per unit sold, about the lowest 
recorded, and 0'01d. lower than last year. The growth of the business 
required a considerable extension of plant. The present applications were 
sutficient to overload the whole of the generating machinery next winter, 
and the auxiliary machinery weuld barely be sufficient, leaving no provi- 
sion of spare plant in the event of accident. 


Buenos Ayres.— The conversion of the horse tramways in this 
city to electric traction proceeds but slowly. At the end of 1902 
there were 68 miles of electric lines against 216 for horse vehicles. 
The number of passengers carried was respectively 33 802,000 and 
81,610,000, the receipts, however, differing only to the extent of 
£1,032,500 for the electric lines against £1,100,000 for the horse lines. 


Camberwell (Lor don). Under the Camberwell Electric Lighting 
O:der(1€96) the total expenditure of the County of London and Brueh 
Provincial Co. to Dec. 31, 1902, was £165,466. 1s., including landa, 
Ke. E 11,120. 158. 61, machinery (at company's Wandsworth station) 
£21,361. 17a. 9d., mains, &c., £119,106. 48. 7d., transformers, meters, 
&c, £15,416. 143, 10d., meters £3,747. 188. 7d., switchboards and 
electrical instruments £661. 138. 6d., cost of provisional order 
4944. 12a, 8d., cffice furniture and fixtures £26. 3s; 10d., and special 
Items £40. 

Cardiff.— Major Druitt, on behalf of the Board of Trade, inspected 
4 new tramway route on Tuesday. 

Cheltenham.— In a report prepared by the borough electrical 
engineer (Mr. Kilgour) it is stated that during the past year 451,000 
units of electric erergy were sold to private consumers, 616,164 for 
street lighting and 226,665 for traction, total 1,293,829. Receipts 
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were £16,900 and expenses £8,900, leaving gross’ profit £8,000. 
After paying interest and sinking fund there was a deficiency of £900. 
The total cost of generation and distribution was 134d. per unit, 
which was, he considered, good for an alternatipg- current station of 
the output of Cheltenham. 


Crewe. — The Council have approved the scheme of Messrs. Hewitt 
and Rhodes for the construction «f electric tramways in the district. 
The firm agree to take clectric current from the Council and to pay 
a wayleave rental of £100 per mile per annum. 


Derby.—The Corporation have applied for sanction to a loan of 
£85,565 for an electric tramway scheme. The overhead trolley 
system has been decided upon. 

There was a net profit of £579. 53. 11d. on last year’s working of 
the electricity department. The receipts totalled £20,008. 153. 10d. 
Generation expenses were £5,501. 17s lid., distribution’ cost 
£956. 12s, 7d, public lamps £579. 1s. general expenses £1,795. 128. 8d, 


Dudley.—For the year ending March 31 the electricity works 
generated 1,301,768 unita, compared with 967,381 in 1902, an increase 
of 334,387. Receipts from sales amounted to £8,464, compared with 
£6,042. 

Total receipts were £8,953, of which £4,704 was in respect of supply of 
current to the Tramways Co. Workiog expenses were £4,427, leaving a 
gross profit of £4,526. After deducting £3,319 sinking fund, and interest, 
there was a net profit of £1,207. After deducting tbe adverse balance 
from last year of £310 the balance was £897. The Tramways Company 
took 800,595 unita at an average of lid. per unit, and the average for 
private and public consumers had been 17d. and 1 nad. respective y. 

The chairman cf the Electric committee (Ald. Dunn) said that the profit 
for the past year would he placed to reserve. In regard to the acquisition 
of the tramways the time was approaching when they would ask the com- 
pany to make them an offer. 


Eccles. — The Manchester Ship Canal Co. have approved the plans 
for a bridge to carry the Corporation’s electric tramwaya (which are, 
when conetructed, to be leased to Salford Corporation) over Bridge- 
water Canal at Monton, so that the Jine may be continued to Winton, 
where it will join the South Lancashire tramway system. 


Edinburgh-Queensferry Tramway. —Linlithgow County Council 
have decided to oppo:e the construction of this tramway. 


Folkestone.— The local Chamber of Commerce disapproves the 
proposal to adopt the conduit system of electric traction for the 
town tramways. 

Felkestone.— The public library and museum are to be wired for 
the electric light. 


Gloucester.— The Electricity Supply committee recommend the 
Council to extent the electricity s:ation buildings to accommodate 
the extra machinery required for supplying power for the Council's 
prejected light railway. The committee have approved tbe revised 
specification of Messrs. Robert Hammord & Son for the plant 
necessary for the light railway schema, and tenders are being 
t dvertised for. X ow i 

Grantham.—Electrie current was switched on for the first time on 
Saturday last by Mrs. W. IL. Milns, wife of the resident electrical 
engineer. Current is at present being supplied free from dusk to 
II p.m A continuous supply will be given as soon as the battery is 
completed. The works are owned by the Urban Electric Supply Co. 


Grimsby.—Application has been made for a loan of £7,000 for 
carrying out the following work :—Sub-station, £754 ; motor capstan, 
£150 ; new fcedere, mains, &, £2,510 , new services, meters, &c., 
£800 ; distributors (13 miles), £1,109 ; fitting remaining boilers with 
automatic stokers, £1,550 ; contingencies, £136. 


Halifax.—A deputation from Brighouse Corporation waited upon 
Halifax Tramways committee last week to urge the extension of 
electric tramways from Hipperbolme to Brighouse. 

The Local Government Board have granted the recent application 
of the Corporation fora 'oan for electric lighting, as far as it relates 
to the borrowing of 4 23,950, but the Board had excluded £2,700 as 
representing approximately the debt outstanding in respect of the 
300kw. alternator set, which is to be superseded. Decision as to 
£900 for the erection of a sub-station and 4450 for the extension of 
the switchboard has been deferred. The committee have decided, 
subject to approval cf the Council, that the £2,700 shall be taken 
from the renewal fund, and that the amount realised by the sale of 
an alternator be added to that fund. 


Heston and Isleworth.—An inquiry was recently held here into 
the application of the Council for power to borrow £35,000 for elec- 
tricity supply. There was opposition by ratepayers, who urged that 
the Council could do better by taking bulk supply from a company. 


llford. —The Council have applied for sanction to a loan of £2,000 
for four electric tramcars. 


Inquest.—At the inquest on the young man Evans, who shot at 
and seriously injured Mr. T. Caparn, senior clerk to the National 
Telephone Co, a verdict of “ Suicide while temporarily insane“ wag 
returned. i | 
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Islington (London).—The Council have approved the terms set 
out in our last issue for the supply of electricity for motive power to 
the contractors for the Great Northern and City Railway. 

The Finance committee submitted at the last Council meeting the 
following return of overtime worked at the electricity station :— 

3.790 hours paid for at the rate of time and a quarter, 5,419} hours at 
time and a half, 3,376} at double time, an aggregate of 12,586 hours actually 
worked, or the equivalent of 19,581 hour single time. The amount paid 
for overtime was £640. 0s 6d., and the amount paid to the technical staff 
(in lieu of overtime money) for refreshments between the same dates was 
£58, 12s. 11d. 

A discussion arose upon the report, which was referred bark to 
enable the committee to supply further information. 


Kingstown (Dublin).—The Electric Lighting committee have 
received two offers for a transfer of the provisional electric lighting 
order, 1896. 

Light Railways.—The Board of Trade have confirmed the Don- 
caster Corporation Light Railways (Extensions) Order, 1903. 

The Maidstone Corporation light railways order has been 
submitted to the Board of Trade for confirmation. Objections by 
May 23. 

Portsmouth Corporation will support the Hayling Island light 
railway and Southsea bridge scheme provided the work 1s started 
within two yeara. The Corporation will extend their tramways to 
the pumping station, where the two lines will meet. 


Lincoln. —Lincoln Corporation and Bracebridge District Couacil 
have jointly offered 48,000 for the undertaking of the Lincoln 


Tramways Co. 


London County Council.—At Tuesday's me:ting the following 
electric lighting loans were approved :—St. Pancras £989 and 
£20,000, Stepney £10,000. 

New Üramway.—The Highways committee reported that Mid- 
dlesex County Council had notified their acceptance of a tender for the 
construction of a light tramway froma point near Highgate Archway 
to Finchley and Whetstone, and have suggested that, as its light 
railways were being constructed on the overhead trolley system, the 
London County Council’s tramway along Archway-road should be 
constructed on that system. The Highways committee concurred, 
and the Islington Council were alio agreeable subject to protective 
clauses being inserted. They therefore recommended that estimates 
and specifications be prepared. Agreed. 

Tube Hailways.—A lengthy report was submitted by the Parlia- 
mentary committee dealing with the amalgamation ot underground 
railway schemes. It stated that numerous bills dealing with under- 
ground railway undertakings had been introduced into Parliament 
this session, and attention had been directed to the scheme for the 
consolidation of various tube railways with the Metropolitan District 
Railway and its connections and the system of the Lundon United 
Tramways Co. into the hands of a single limited company, styled 
the Underground Electric Railways Co. of London (Ltd.), which is 
to operate the whole as one vast undertaking. The report proceeded 
to deal with the terms and conditions upon which the Underground 
Electric Railways Co. of London had obtained control of the Brompton 
and Piccadilly Circus Railway Co. the Charing Cross, Euston and 
Hampstead Railway Co., the Great Northern and Strand Railway, and 
the Baker Street and Waterloo Railway. Thecommittee consider 
that the ultimate object of the Underground Company is to amal- 
gamate all these various tube railway companies into one statutory 
company, deriving its authority from Parliament. and to lease in 
perpetuity its undertaking to the Underground Company, which, 
being only a limited company, will be uncontrolled by Parliament, 
The committee advice that such a scheme receive the fullest con- 
sideration from the Council from the point of view of the interests 
of the public, which it is the Council’s duty to protect, For example, 
the scales of maximum fares which have been fixed by Parliament 
for the various statutory companies, while perhaps not unreasonable 
under the circumstances under which they were tixed, may be exces- 
sive under the new condition of affairs. The consideration of the 
report was postponed. 


Malton.—The Council have asked the Board of Trade to revoke 
the provisional order granted to the Northern Counties Electricity 
Supply Co. in 1900, as no steps have been taEen to comply with 
its terms. 


_Malvera.—An inquiry was held here last week into the applica- 
tion of the Council tor sanction to a loan of £18,200 for elec:ricity 
supply and refuse destructor. There was no opposition. 


Manchester.—The Corporation are recommended to seek Parlia- 
mentary poweis to impose a penalty for non-payment of gas and 
electricity charges if not paid within a period to be determined. 

It is reported that another electric railway scheme for connecting 
the Manchester suburban districts is being prepared. 

Mont Blanc.—Messrs. D.rual and Daportal have obtained a 
concession for constructing an electric railway to the suminit of 
Mont Blanc, and the work of construction will, it is announced, 
ehortly be commenced. 
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Municipal Telephony.— Hull Chamber of Commerce have 
resolved, by 12 votes to 3, “to urge the Corporation, in view of the 
improved and etlicient service provided by the National Telephone 
Co., to abstain from committir g the ratepayers to expenditure on a 
new municipal service, the successful result of which is extremely 
doubtful.” : 

A deputation from the Bournemouth Corporation, who are cun- 
sidering the establishment of a municipal telephone system, visited 
Portemouth recently acd inspected the Corporation telephone system 
there. 

At Belfast Council meeting last week it was recommended that 
Mr. W. C. Owen be appointed to prepare a report, at a fee of 25 
guineas, on the propceal to provide a municipal telephone service for 
3,000 subscribers. The recommendation was not adopted. 


Northampton.—The Tramways committee have prepared a 
scheme for converting the local tramways to electric traction at a 
coat of £85,000. 

Oldbury. — Birmingham and Midland Tramway Co. have arranged 
with the District Council to defer for 12 months the work of con- 
vertiog to electric traction their tramway lines. 


Personal —Mr. John Kerr, of Dick, Kerr & Co. (Ltd.), electrical 
engineers and tramway contractors of London, Preston, &c., is men- 
tioned as the candidate to contest, in the Conservative interest, the 
seat vacant at Preston by the death of Mr. Hanbury. 


Post Office Telegraphs.—A Parliamentary return showing the 
gross amount received and expended in respect of the telegraph 
service from the transfer in 1870 to March 31, 1902, has just been 
issued, 

Private Bill Legislation.—Portsmouth Street Tramways Com- 
pany give notice of intention to apply for leave to introduce into 
their bill additional provisions authorising the construction of a 
further tramway in Gosport and Alverstoke. 

Ramsbottom.--The Council, who have been in possession of au 
electric lighting provisional order since 1897, have now obtained à 
tramway order, and intend to carry out a combined lighting and trac- 
tion scheme prepared by Mr. A. B. Chatwood. The tramway projet 
comprises about 54 miles of route. 


Redditch.— The Lighting committee have been re-constituted and 
re-named the Electric Supply committee, which now consists of the 
whole of the Council, with Mr. F. Dolphin as chairman. 


Rotherham.— The accounts of the electricity department were 
submitted to the Council on Wednesday. The chairman of the 
Electric Lighting and Tramways committee (Ald. Winter) said tli? 
results were highly satisfactory. It was enticipated that they would 
make a loes of some £400 to £500 per annum for the first three or 
four years. There was a gross profit of £1,349, but after providing 
for interest and sinking fund the deficiency was £477. The tramway 
receipts on all sections to April 3 were £1,673. 17s. 3d , but as the 
system was being completed the receipts were comiog nearer to the 
engineer's estimate of income per car-mile. The tramways would 
not involve a loss to the Council, The accounts were approved. 

St. Andrews.— The Board of Tiade have approved the electricity 
supply echeme of the Electric Supply Corporation. 

St. Aune's on-the-Sea. —] uring the past year there was a surplus 
of £94 on the working of theelectricity department, 155,555 unite of 
current were consumed, an increase of 58} per cent., and lamp con- 
nections increased 76 per cent. Cost of generation had fallen from 
2:37d. to 1:88d. per unit. 

Salford.— The Salford Corporation on Wednesday adopted a 
recommendation of the Electricity committee that after July! the 
charge for electric current for power be 2d. per unit up to l, 
units, 14d. for the next 10,C00, and 1d. after. 

San Sebastian (Spain)—The electric tramway in course of 
construction from San Sebastian to Hernani is expected to be 
opered in July. The electric tramway running to the top of Mount 
Ulia was opened last summer, and experienced a prosperous Season. 

South A frica.— The British and South African Export Gazette states 
that in a few months the Transcontinental Railway will have reached 
the Victoria Falls on the Z.mbesi, when the preliminary work in 
connection with the scheme for the generation of electrical energy 
by water power derived from the falls will be commenced by the 
African Concessions (Ltd.). 

The South African Railway department propose to employ electric 
traction for the east and west Transvaal passenger services, and Are 
taking expert opinion on the subject. 

The Lourens River Estates (Ltd.) are applying to the Cape Par. 
liament for power to construct an electric tramway (4) miles in 
length), and to supply electric current along the route. 

Sea l'oint and Green Point (Cape Town) Municipality seek Parlia- 
mentary powers to convert the Sea Point (Cape Town) Railway into 
a double-track electric tramway, to erect a generating station, &c. 

The South Randfontein Gold Mining Co. seek powers to construct 
an electric tramway for transporting coal, and are also promoting 8n 


electric power scheme. 
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East London Corporation intend to extend their electric tramway 
system. 

A proposal for the electric lighting of the town has been submitted 
to the Klersdorp Health Board, and advice as to accepting sam e is 
being sought from the Government, 

Pretoria Municipality are about to expend £19,000 on extensions 
of their generating plant. 

Pigg’s Peak Development Co. are extending their electrical plant. 

Mr. J. S. White has been appointed borough electrical engineer at 
Ladysmith. 

W. T. Henley's Telegraph Works Co. are opening a branch office 
at Alliance-buildings, Gardiner.street, Durban, with Mr. W. Odgers 
(formerly the company's Newcastle-on-Tyne representative) as 
manager. 

Stafford.— Last week the Council authorised extensions of the 
electric lighting mains at a cost of £500, and some further extensions 
as soon as the provisional order authorising supply outside the 
borough is obtained. Sanction to a loan of £2,200 (including £1,000 
for meters) is being applied for. 

Stamford.—The Urban Electric Supply Co. have established 
supply on the prepayment meter system, and announce that they are 
prepared to light any six-roomed house by contract for 64. per week in 
summer, and ls. per week in winter, including all rentals. 

Stockton.—The annual report of the Electricity committee, 
presented to the Council on Tuesday, stated that the second year's 
working had been satisfactory, but the number of new consumers 
had not quite come up to expectation, due in a great measure to 
trade depressi n Generation cost of current had been 2:535d. per 
unit, compared with 308d. last year. Interest and redemption 
charges brought the cost of production up to 4 6601., compared with 
493d. There were now 174 consumers, and the number of units 
sold was 298,980, compared with 137 consumers and 205,322 units 
in the previous year. The income was £5,021. 11&, compared with 
£3,406. 153. 61.; and the expenditure £5,739. 43. 51, compared 
with £4 225. 193. 4d. The deticieucy was £714. 134. 5d., compared 
with £519. 33. 10d, A sub-committee to consider the question of 

the charges for electric current has been appointed. 

Stone.—At last week’s Council meeting it was decided, subject to 
certain conditions, to withdraw opposition to the North-Western 
Electricity and Power Gas Co.'a bill. 

Sutton Coldfield —There was a loss of about £2,207 on the 
electricity undertaking in the past two years. The capital expended 
to date is about £35,000, There are 182 consumere, with the 
equivalent of 8,613 8 c.p. lamps connected. 

Telegraphists for the Transvaal.—List Saturday morning a 
crowd of students and friends of the South London Telegraph 
Training College assembled at Waterlo» to bid farewell to twelve of 
their fellow students, who later sailed from Southampton in the 

‘Tintagel Castle” for South Africa. These young men have 
received appointments on the Central South African Government 

Railways as telegraphista, and will proceed direct to Pretoria, and 

thence to various stations in the Transvaal and Orange River Culony. 

The college has been successful in placing a number of students in 

the telegraph service, including several “ wireless operators. 

Telephony in Portuga).—The Consolidated Electrical Co. 
announce that the Portuguese (iovernment have decided to com- 
mence at once the construction of a trunk telephone line between 
Oporto and Lisbon, to join up the Auglo-Portuguese Co.’s exchanges 
in the two cities. 

Tiverton.—Oa Thursdav last the Council again hai before them 
the offer of Messrs. Frank Su:er & Co. to establish electricity works. 
Ultimately it was resolved t» instruct the borough surveyor to pre- 
pare specifications for a scheme he has prepared, and to request 
Mesers. J. and J. S. Enright to take similar steps in regard to 
Messrs. Suter & Co.’s scheme, the Council to invite tenders on both 
schemes and compare them before coming to a decision. 

Warington.— There was a deficiency of £495. 83. 3d. on the 
electricity department last year. The year’s revenue of the tramways 
department was £7,912. 163. 8d., the working expenses £5,100, and 
the net profit £652. 58. 3d. 

Wolverhampton.—-A special meeting of the Council was held on 
Monday to consider the report of the 'l'ramways committee on the 
Lorain surface-contact system of traction, summarised in our last 
lesue. A lengthy discussion took place, but the matter was 
adjourned. 

Workhouse Lighting.— Whitehaven Guardians have decided to 
adopt electric lighting for the workhouse and infirmary. The 
Corporation will probably supply current. 

Worthing.—The receiver and manager of the British Power, 
Tra:tion and Lighting Co. (Ltd.) has intimated that he has decided 
to close the battery department of the company’s works, and that, 
consejuently, he is unable to proceed further in respect of the 
battery contract with Worthing Corporation. 

The consulting engineers (Messrs. Burstall and Monkhouse) state that the 
battery was not yet satisfactory, as it did not give the specified output, 
and suggested that the two guarantors to the contract be called upon to 


provide such sum as is necessary to put the battery into proper order. The 
contract price was £984. 4x, £689 his already been paid by the Council 
on account, and the engineers estimate that to put the battery into proper 
order would require £500. 

The Electricity committee on Tuesday resolved that such notice be given 
to the contractora requiring them to make gocd all defects in the works 
compil:ed within their contract within seven daya, and intimating that, 
failing compliance therewith, the Council will take possession of the 
works, plant and materials belonging to the contractors, and take such 
other steps as may be necessary. 

Football.—Glovers' cable stranding department, in winning the 
Broughton Rangers Inter- Works Competition Cup, claim the title of 
„The Rugby football champions of the Manchester workshops,” as 
they have come out on top from among 108 competing teams, includ- 
ing representatives of Mather and Platt, the General Electric Co., 
Bertram Thomas, Frankenburg, Salford Corporation (meters depart- 
ment), &c. Glovers’ men’s score was 87 points to three. On the 
day of the match Messrs. Glovers’ works were closed early, and a 
crowd of over 6,000 people witnessed the final tie. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reuch us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week ] 


TENDERS INVITED. 

Gloucester Electricity committee invite tenders for supply and 
erection of two 200kw. high-speed steam generators, negative booster 
and accessories, one large condenser and Edwards air- pump to deal 
with 10,000lb. of steam; steam, exhaust, water and drain pipes and 
valves; switchboard and instruments, accumulators and reversible 
booster. Specifications may be inspected at the oftices of the consult- 
ing engineers, Messrs, Robert IIlammond & Son, 64, Victoria-street, 
London, S.W., and Meesrs, Alfred Dickinson & Co, Telephone. 
buildings, Birmingham, and may be obtained at the former adress 
after May 12. An advertisement contains further particulars. 
Tenders to town clerk (Mr. Geo. Sheffield Blakeway), Guildhall, 
Gloucester, by 4 p.m. June 16. 

Govan Town Council invite tenders for steam dynamos, boilers, 
superheaters and stokers, economisers, cooling tower, condensing 
plant, water and exhaust piping, and electric travelling crane. 
Specifications from the burgh electrical engineer (Mr. T. C. Parsons), 
Helen-street, Govan. Tenders to town clerk (Mr. A. Macdonald), 
Town Hall, Govan, by May 18, See advertisement. 

Llandilo District Council invite tenders for a Lancashire boiler 
and steam pipes, steam dynamo, and extension to switchboard. 
e from the consulting engineer (Mr. J. C. Howell), 
Llanelly, or of the clerk to Council (Mr. R. Shipley Lewis). 
Tenders by May 23. See advertisement. 

Battersea (London) Borough Council invite tenders for open-type 
continuous-current arc lampe with hoisting and lowering gear, 
enclosed continuous-current 250-watt arc lamps with adapters for 
disused gas lamp postsand cast-ironlampcolumns. Specifications from 
the borough electrical engineer (Mr. H. Forbes Mackay), Lombard-road, 
Battersea, S. W., to whom tenders by noon May 19. See advertise nient. 

Brighton Corporation invite tenders for supply and erection o 
5,400kw. of generating plant at Southwick power station, and 
9,000kw. of motor-generator converting plant, together with switch- 
boarde, &c, at North-road station, Tenders to town clerk (Mr. 
Francis J. Tillstone) by June 8. 

Wallasey District Council invite tenders for stores for their elec- 
tricity department for 12 months, including meters, cable aud 
junction boxes, switches and cutouts, oils bolts and nuts, &c. 
Tenders to Mr. H. W. Cook, Public Offices, Egremont, Cheshire, by 
May 20. l 

Islington (London) Lighting committee invite tenders for alternat- 
ing current transformers for two and three-wire system, with separate 
switchboxes and street tanks complete. Tenders to town clerk (Mr. W. 
F. Dewey), Town Hall, Upper-street, Islington, N., by noon, May 27. 

Felixstowe Urban District Council invite tenders for cables and arc 
lamps and poles. Specifications from the consulting engineer (Mr. 
Reginald P. Wilson), 66, Victoria-street, London, S. W. Tendera to 
chairman of Council, Town Hall, Felixstowe, by noon May 16. 

Willesden District Council invite tenders for arc lamp carbons. 
SEU Ane from the engineer and manager (Mr. E. T. Ruthven- 

urray), Public Offices, Dyne- road, Kilburn, London, N. W. Tenders 
by May 12. 

Leylon Electric Lighting committee invite tendera for concentric, 
single and three-core cables for low-tension work. Tenders to the 
engineer and manager (Mr. F. Harman Lewis) by 5 p.m. May 13. 

London County Council invite tenders for road work and plate 
laying in connection with re-construction of tramways for electric 
traction in Southwark and Bermondsey. Tenders by 10 a.m., May 12. 

Stockport Gas and Electricity committee invite tenders lor steel 
S'anchions, steel roof principals, cast-iron columns, &c., for the 
Millgate electricity station. Tenders by May 13. 
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West Ruling County Council invite tenders, by llth inst, for 
wiring their temporary oflices at Wakefield. 


Southampton Corporation invite tenders for erecting superstructure 
of their new electricity supply station. Tenders by 2 p m. 18th inst. 


Plymouth Corporation invite tendera for about 7,000 tons of steam 
coal Tenders to borough electrical engineer by May 20. 


Ilford Council invite tenders by noon 12th inst. for machinery 
and tools for their electric tramways. 

Foots Cray Council invite tenders by May 30 from companies 
and firms for a lease of their provisional order. 

Eccles Corporation invite tenders by 23rd inst. for a 10-ton over- 
head travelling crane. 

Johannesburg Municipality invite tenders for steel grooved and 
Vignoles rails and fish plates, points and crossings, and tie bare, 
sole plates, bolts, nuts, rivets, dog spikes, &c. Specifications from 
the consulting engineers (Mesers, Mordey and Dawbarn), 82, Victoria- 
street, London, S. W., to whom tenders by noon June 8. These will 
be opened on behalf of the Council by Major W. A J. O'Meara, 
C. M.G , and wiil then be handed over to the consulting engineers 
for report and recommendations. 

The /ndian and usern Enyineer states that the tenders will be 
received up to June 26 by the locomotive and carriage superintendent 
of the Burma Railways Co. (Ltd.), Insein, Burma, for electrical plant 
and apparatus for lighting and power in the company’s at that place. 
Specification, &c., from the superintendent. 

Spanish Post and Telegraph authorities invite tenders for 60 tons of 
iron telegraph wire 4mm. diameter. Tendera by 25th inst. to the 
Director-General of Posts and Telegraphs, 10 Carretas, Madrid. 


TENDBRS RECBIVED AND ACCBPTED. 

The War Office has placed an order with the Hart Accumulator 
Co., Marshgate-lane, Stratford, E., for supply and erection of storage 
battery required at Spanish Battery, Tynemouth. The same com- 
pany have also secured the contract for the storage buttery for the 

alton-on-Naze electricity works. 

The following tenders were received by the Great Yarmouth 
Corporation for the supply of a 3,400yda. of 3 by 3 high-pressure 
concentric cables :— 


Js Litt auer £1,442 | W. T. Henley’s Co 21.368 
W. F. Dennis & Co 1,425 | Siemens Bros. & CO.. . 1,539 
Western Electric Co. ...... 4. 1,599 | W. T. Glover & Co 1,523 
British Insulated and Helsby St. Helens Cable Co 1,312 

Cables 1,392 | Anchor Cable Co. ........... . 1,231 
Callender Co 1,381 


Londonderry Corporation have accepted the following teaders :— 
Western Electric Co., cables, conduits, earthenware trougha, &c. £9,309 


British Thomson- Houston Co., steam dy nauos ss ꝗ . 4.700 
Victor Coates & Co., Lancashire boiler . 8,900 
Electrical Power Storage Co., storage batterr zzz... 900 
Cox, Walkers, switchboard ............. ceeeeseeeee VV hen 900 
Porte & Co., overhead travelling erane . 146 


Messrs. Willans & Robinson (Ltd.), Rugby, have received an 
order from the London & North-Western Railway Co. for two 
165 H p. engines for dynamo driving at Crewe, and also an order 
from the Rugby Portland Cement Co. for a 240 H P. compound engine 
to drive crushing machinery. 


London County Council have accepted the tender of Carrick and 
Ritchie for the supply of 11 overhead travelling hand cranes for the 
New Cross and Camberwell sub-stations at £1,700. 25 tenders were 
received, ranging from £1,560 to £4,440. 


Newcastle-on-Tyne Electric Supply Co. have placed an order with 
C. A. Parsons & Co. for two 5,000 H. P. and one 3,000 H P. steam 
turbine dynamos for their new generating station to supply power for 
the North Eastern Railway Co.’s suburban lines, 


Me:sre. J. Wethered & Sons, brewers, Great Marlow, have placed 
with Crompton & Co. a contract for the complete lighting of their 
brewery. The plant includes a Galloway boiler, two dynamos coupled 
to Ransome, Sims and Jefferies engines, storage battery, &c. 


Wigan Corporation have accepted the tender of Babcock and 
Wilcox for boilers and that of Doulton & Co. for conduits, the 
contract for castings being divided between the Douglas Forge Co., 
Tickle Bros. and W. H. Baker. 


Liverpool Electric Lighting and Power committee have accepted 
the tender ot Messrs. Wm. Thornton & Sons for the erection of a 
power station at Liater-drive at £52 375. 

City of London Guardians have referred back a recommendation to 
accept the tender of Wentworth & Co. for wiring the casual wards at 
Thavies Inn at £201. 23. 


Halifax Tramway committee have accepted thetender of Mr. J. W. 
Walker for fitting up 12 new tramcars with dryseats at £13 per car. 

Coventry Corporation have accepted the tender of Stuart and 
Moore for electric fire alarms and call bells at £183. 153. 

Hastings Council have placed an order with Mesara. C. A. Parsons 
& Co, for a spare armature for turbo-alternator at £381. 


Ilford Council have placed an order with Hurst, Nelson & Co. for 
four electric tramcars at £400 each. 


A 210kw. traction generator, coupled to a Belli:s engine, is being 
suppliei by Crompton & Co. to Peterborough. 

Finchley Council have accepted the tender of Kelvin and James 
White for switchboard at £1,941. 133. 


BUSINESS NOTICES. 

Mr. A. P. Lundberg asks us to state that Messrs. Francis & Co., of 
Bucklersbury, London, no longer act as agents for his manufactures, 
and that all orders consequently should be sent to the Pioneer 
Electrical Works, 477-487, Liverpool-rcad, London, N. 

The Newcastle-on-Tyne branch office of the British Thomson- 
Houston Co. has been removed to Collingwocd-bildirge, Collingwood- 
street. 


Mr. Arthur R. Ling notifies the completion of the equipment of 
his new laboratory at 74, Great Tower-street, London, E C. 


LIQUIDATIONS, &c. 
A meeting of the Electric S:reet Car Mfg. Co. (Ltd.) will be held 
on June 6 at Imperial Chambers, Lich ſield-street, Wolverhampton, 
to receive an acccunt of the winding: up. 


For Sale. — Wolverhampton Lighting committee invite tender: 
for the purchase of a quantity of open and enclosed types of are 
lamps, incandescent lampe, switches, ceiling roses aud fittings taken 
from consumers’ premises in connection with the change-over of the 
pressure cf supply. Particulars from borough electrical and tram- 
ways engineer (Mr. C. E. C. Shawfield), Electricity Works, Commer- 
cial-road, Wolverhampton. See advertisement. 

Sale by Auction.—In consequence of the electrical equipment 
of the Gloucester Railway Carriage and Wagon Co.'s works, Nessrs. 
Bruton, Knowles & Co have been instructed to sell by auction on 
May 20, at 11 o'clock, all the engines, boilers and other plant not 
required by the company. Catalogues from the auctioneers, Albion- 
chambers, Gloucester, The plant may be viewed by arrangement. 

Plant for Sale.—A 600kw. alternator is advertised for sale ia 
another column. 

Exhibitions.—' The Chemists’ Exhibition now being held at the 
Nationel Skating Palace, Argyle-street, London, W., will remain 
open till this (Friday) evening. Among the exhibits is one by the 
Consolidated Supply Co., 9, London-street, E C., where a small but 
interesting display of portable electric lamps, torches, lanterns, 
candlesticks and other electrical novelties is on show and attracts 
attention. M-sers. Harry W. Cox (Ltd ), Cursitor-street, London. 
W.C., display a quantity of electrical high-frequency apparatus and 
other interesting items. Marconis Wirelees Telegraph Co. have on 
show induction coils, ignition coils, fluorescent screens, fo:us tubes, 
&c. Mr. A. J. Wright, 318, Upper-street, London, N., shows a number 
of small dynamos and motors, pocket accumulators, telephones, bell 
sets, electric lamps and jewellery, &c. There are many other 
interesting exhibita, and the exhibition has attracted large crowds, 

The Internatioral Fire Exhibition, opened on Wednesday by the 
Duke of Cambridge at Earl’s Court, London, promises to be of more 
than usual interest, both from the educational and entertainment 
points of view. Some exciting side shows are included, and there are 
a number of items of electrical interest. 


Fuse-box Patents. —The Reason Mfg. Co., Lewes-road, Brighton, 
notify in an advertisement that their patent No. 5,863 of 1591 has 
now been amended, and that procee lings will be taken against ail 
infringers. 

Catalogues, &c.—A new list of electric lifts manufactured by 
Mesers. Archibald Smith and S:evens, (Jueen’s-road, London, S W., 
is published, in which the advantages of electric driving for lifts 
is fully set out, comparative costs tabulated, and some effective 
illustrations shown. 

New pampblets issued by the British Thomson-IIouston Co. deal 
with motor-controlling panels for continuous-current circuits and 
alternate and continous-current fan motors and exhaust fans. 

Mr J. A. Williams, 92, Hatton-garden, London, E. C., has ready a 
new price list of Magnalium " metal, the merits of which are set 
out in a pamphlet accompanying the list. 

From Messrs. Elliott Bros. we have received an illustrated cata- 
logue of alternating-current instruments, designed for use on single- 
phare and polyphase circuits. Me-srs. Elliott Bros. are making 8 
speciality of these instruments, as they are convinced that there 18 a 
large field open for such apparatus. The methods cf connections 
employed ensure perfect safety, as the instruments are entirely insu- 
sulated from the main circuit. Voltmeters, ammeters, power-fastor 
indicators, recorders and wattmeters of both portable and switchboard 
types are fullv illustrated and described. 

Messrs. Siemens Bros. & Co, York Mansions, York.street, West- 
minster, S. W., forward a copy of a pamphlet (No. 3) relating 1o 
“ Winding Engines” on the ligner-Siemens system. The pamph'et 
describes generally this type of apparatus, and a number of diagrams 
accompanying the text show the spec al construction of the machines 
and their erection for certain classes of work, 
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A bulky bound volume containing a series of lists which go to 
make up the complete catalogue of the Helios Company's manufac- 
tures reaches us from Messrs. Frank Suter & Co., 66, Berner-street, 
London, W., and is a comprehensive volume of a large variety of 
machinery, apparatus and material for use in electric lighting, 
power and traction work. The illustrations are numerous and well 
executed, and the arrangement of the catibgie and its general 
get-up is a credit to the compiler. 

A list of electrical plant and apparatus manufactured by Messrs. 
William Harvie & Co, 24, M'Alpine.street, Glasgow, is issued, in 
which electric haulage plant, cranes, &c., are described and illustrated. 


Imports.—The following are the values of imports into this 
country during April last :— 

Electrical machinery, £38,768 ; telegraph cables and apparatus, £2,643 ; 
other electrical good: and apparatus, £61,864. The respective total for 
the four months ended April 30 were £223,039, £25,659 and £232,898. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from April 29 to May 5, with the ports of 
destination :— 

Afrira— Accra, £70 (telegraph material); Cape Town, £2,807 (including 
£1,476 telegraph material): Durban, £7,247 (including £5,875 telegraph 
material); E-st London, £22; Port Elizabeth, £553 (including £345 
telegraph material) Australasia Auckland, £100 ; Brisbane, £719 (tele- 
graph material) ; Lyttelton, £28 ; Melbourne, £285 ; Perth, £178 ; Rock- 
hsmpton, £36; Sydney, £258 ; Wellington, £1,081 (telegraph material). 
British Gui = Demerars, £120. Ceylon —Colombo, £95. China— 
Shanghai, £121. Gon Santos, £1,184. France - Boulogue, £20. 
IH4land — Amsterdam, £277; Rotterdam, £52 (telegraph wire). Hong 
Kong, £18. Ind iu Bombay, £396; Calcutta, £596. Japan Tokio, 
£35: Yokohama, £657. Malta, £12. Merico—Vera Cruz, £301. North 
Atlantic, £6,000 (telegraph cable). Port u —Oporto, £50 (telephone 
cable), Si - Babgkok, £66. Straits Settlements — Singapore, £68 (tele- 
graph material) Total, £23,430, against £8,596 in the corresponding 
week last year (May 1 to 7). 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension Australasia and China Telegraph 


Co. (Ltd.). 


The fifty-ninth half-yearly ordinary general meeting was held on Wed. 
nes day at River Piate House, Fiosbury-circus, under the presidency cf 
Sir Jons Worre Barry, K. C. B. 

The GENERAL MANAGER and SECRETARY (Mr. F.E Hesse) having 
read the notice call ng the meeting and the auditora’ report, 

The CHAIRMAN taid: It now becomes my duty to offer a few remarks 

on the report, which | think the shareholders will adinic is not uneatisfactory, 
though it presents some features of less marked prosperity than in some 
recent years. These are, to some extent, accounted for by the more normal 
conditions now prevaillng in China and Manila, and the serious droughts 
of Jate years in Australia. The gross revenue for the half-year ended 
Dec, 51 last amounted in round figures to £267,000, against £324,0C0 for 
the corresponding period of 1901, showing, therefore, a decrease of £57,000. 
As, however, the figures for 1901 included £20,000 more than those for 
1902 for exceptional revenue— such as profits on contract work and interest 
on loans and deposit moneys- the actual decrease in the tratlic reczipts 
during the past half-year was about £37,000. Of this, £24,000 was due 
to the Australasian traffic, which has not yet responded to the reductions 
of tariff which we have made from time to time, and the remainder 
(£15,000) was due to a considerable falling off in the Philippines traffic, 
which in 1901 was abnormally large from the war and political causes, 
Tbe working and other expenses amounted to £121,869, against £120,294 
for the corresponding period of 1901, showing an increase of £1,575. These 
increase are mede up of a number of small items, but they are chiefly due 
to extensions of system and additional rent, and to the cost of moving to 
Electra House. The net profit for the half-year amounted to £128,654, 
and after adding £73,526 brought forward from the previous account, 
there was an available balance of £202,180. The usual quarterly interim 
dividends of 2s. 6d. per share were paid during the past year, makiog 
with the tinal dividend proposed to be paid to-morrow a total of 5 per cent. 
In addition to this a bonus of 4s. fer share will be paid, making a total 
distribution to the shareholders of 7 per cent for 1902. Of the bilance of 
revenue, £30,COO has been transferred to the general reserve fund, and 
£37,180 carried forward to the next account. It will be seen from the 
printed repcrt and accounts that the issue of 4 per cent. mortgage 
deten'ure stock has been increased during the half-year by £215,746 in 
order to meet capital requirementa, This additional stock was issued at a 
premiuin, which has been credited to the general reserve fund. 

The Company's new repairing steamers '' Restorer ” and “ l'atrol" were 
completed and taken over from the builders in January last. They were 
previously sul jected to very severe testa at sea under exceptionally 
unfavourable conditions, when they behaved in a very satisfactory manner, 
and fulfilled all the contract requirements. They are, I think, from a 
careful inspection and what we know about them, perhaps two of the finest 
telegraph repairing ships in the world. They have since been employed in 


transporting and laying the cables which the Company contracted to establish 
between Bor neo and the Celebes on account of the Netherlands Government. 

The Company has been iavited to tender for additional cables required 
by the Netherlands Government to connect Java, Borneo and Sumatra 
with the islands of Billiton and Banka. When these cables are established 
it is expected that they will not only prove a great convenience to the 
Government and mercantile community, but act as imporlant feeders to 
the Company's systen. 

You are no doubt aware that the agreements entered into with certain 
of the Australian States, when we undertook to lay the great Cape- 
Australian cable, provided for a graduated reduction of tariff down to 
28. 6d. per word if a certain standard revenue were maintained. Unfor- 
tunately, the standard revenue was not maintained during the past 
year, and consequently it was impossible to reduce the tariff from 3s. to 
2s. 6d., on Jan. 1, 1903, as we had hoped. Our irresponsible critics were 
very fond of saying that if we would only reduce the rates, the traffic’ 
would so largely increase that the revenue would not be diminished, but 
experience shows that these sanguine views are not borne out by the facts, 
and that tariff reductions take a very long time to recoup themselves. 
The following figures will illustrate this point: On Jan. 1, 1901, we 
reduced the Australian tariff from 4s. to 3s. 6d. per word, and the number 
of words transmitted during 1901 was only 1,912.000, as compared with 
1,865,000 in 1900, showing practically no effect at all. On Jan. 1, 
1902, we further reduced the tariff to 3s., and carried 1,965,000 words 
during 1902, as compared with 1,912,000 in 1901—thus showing that the 
traflie was practically stationary, notwithstanding a reduction of 25 per 
cent. in the tariff. The prospect of any further reductions in the Austra- 
lian tariff must now be considered extremely remote, owing to the standard 
revenue being adversely affected by the competition which we are now 
experiencing at the hands of the British and Colonial Governments, whose 
cable between Australia and Canada was opened for trattic on Dec. 8 last. 
The tariff adopted by this competing cable was õa, per word, or the same 
as that charged by our route. One effect, at least, of the Pacific cable 
must be to postpone sinc dic the question of reduction of tariffs. The 
traffic obtained by the Pacific cable appears to have been disappoint- 
iog to its promotera, and it has been publicly announced that the Pacific 
Cable Board expect to have to face a loss in the working of the line 
of £95,000 for the year ending March 31, 19C4. This has naturally 
caused a good deal of grumbling both in Canada and Australia, and 
has raised an outcry against our receiving fair treatment at the hands 
of the Australian Government. In fact, the supporters of the Pacific 
Cable Board, who were loud advocates of competition with us, are now urging 
that there should be & monopoly in favour of the Government cable. 
Australia will, however, be too wise to favour such a monopoly, and 
especially in favour of a State- worked enterprise. On the contrary, the 
Federal Government—in accordance with the obligations contracted by the 
Governments of New South Wales, South Australia, Western Australia, 
and Tusmania—placed at our disposal a special wire on their land-line 
between Adelaide and Sydney for the transmission of international traffic, 
and we simultaneously opened public offices in Sydney, Adelaide, and Perth, 
go that we inight deal direct with the publicin those cities. The FederalGovern- 
ment haveainceconcluded anagreement with usfor extending the principles 
of the State agreements to the whole of the Commonwealth and, pending 
Parliamentary sanction of the agreement, we have been allowed—as a 
tentative measure— to work a special wire bet ween Adelaide and Melbourne, 
and to open public offices in the latter city. This action of the Federal 
Government has greatly displeased the friends and supporters of the Pacitic 
cable, and strong protests have been sent. by the Governments of Canada, 
New Zealand and Queensland to the Federal (ioverniment against the Com- 
pany being allowed to have dealings with the publie in Australia, notwith- 
standing the principle is freely recognised in Canada, Great Dritain and other 
parts of the globe. There are a great many places where we deal directly with 
the public in Great Britain, and the public would suffer very much if those 
facilities were not granted. The only protests we have received against 
these facilities being granted in Melbourne have come from Canada, New 
Zealand and Qucensland who are the great supporters of the Pacific cable; 
but it seems to the Directors and supportera of this Company a most extra- 
ordinary position of things that we should be allowed to deal with the 
publie in so many places, and in all the other States of Australia, 
and that these gentleman should protest against our having the 
dame privileges in Melbourne. In fact, it really means that they are 
trying to support what I have called the Government monopoly, 
although I do not think that their contention will be listened to for 
a moment by the Federal Government. I am happy to say that all the:e 
protests have not influenced Nir Edmund Barton the able Federal Prime 
Minister—who publicly maintains that in entering into the new agreement 
with us the Federal Government are only safeguarding the true interests 
of the Commonwealth, which are not based on unfairly supporting an 
unremunerative speculation of the various Governments, but in securing a 
good and eflicient telegraphie service with the whole world, which we have 
always supplied, and which we can continue to supply if we are fairly 
treated (cheers) The agreement will be submitted to the Federal 
Parliament when the latter re-a:sembles in a few weeks. 

To turn to another matter, it will interest the shareholders to know that 
the Chinese telegraphs, belonging to a private Chinese company under 
Government eupervision, were a few weeks ago formally taken over by the 
Chinese Governinent, who bave appointed the eminent Viceroy Yuan-shi- 
kai Director-General of '"l'elegraphs. We do not anticipate that this 
important change will in any way affect the satisfactory relations which 
have existed for so many years between the Company and the Chinese, 
especially after the assurances we have received from the Chinese Govern- 
ment that all our agreements and arrangements with the late Chinese 
Administration have been taken over and fully recognised by the Chinese 
Government, 

Since I last had the pleasure of addressing the shareholders, many 
sensational statements have appeared in the Press in regard to wireless 
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developments. I scarcely wish to refer to this matter at all, except to 
take the opportunity of saying that nothing has happened and nothing 
has come to my knowledge to alter the opinion which I have from time to 
time expressed on the subject for, perhaps, one or two years, to the etfect 
that wireless communication is much more likely to be a valuable adjunct 
to submarine cable companies thau a competitor. "This view is evidently 
held in Germany, France, Holland, the United States, aud elsewhere, 
judging, if we may do so, by the extensive projects emanatiog from those 
countries for new cables in all parts of the world, some being now actually 
manufactured for connecting their possessions in the Far East (cheers). I 
now move the adoption of the report and accounts, and the payment of 
the dividends set out therein. 

The MARQUESS OF TWEEDDALE, K.T., seconded the motion. 

Mr. W. S. SETON-KARR observed that he was not an irresponsible 
critic nor an expert, but he wished to ask if the Chairman noticed a letter 
in The Times not very long ago, written by a person who evidently under- 
Btood what he was writing about, and whose contention was to the effect 
that, although the Marconi system might be able to transmit two or, 
perhaps, three telegraphic messages which, without interruption or violation 
of secrecy, might arrive at their destination, it was totally impossible for 
the Marconi system to transmit safely 200 or 300 messages at the same 
time. Ile wished to know if that was the opinion of the Chairman or of 
the Company's experts. 

Mr. MILTON HORNER said he noticed that the shareholders were 
given in the report the compurative figures of the gross receipts and of 
the working expenses for the corresponding period of the previous year, 
but there were no comparative figures of the net profits for the two periods. 
He ventured to say that that was a somewhat serious omission, as without 
the comparative figures of the net profits the shareholders were not in a 
position to see whether the profits had been more or less during the period 
under consideration. Owing to this omission he, before coming to that 
meeting, went through a few of the recent reports to get at the infor- 
mation himself, and he was bound to say that the result was most start- 
ling. He found that their profits for the year 1901 wera £404,000, 
while for 1902 they were only £277,000. 1f he referred to two other 
comparisons of figures he found that for the six months ended Dec. 31, 
1900, their profita were £242,000. against profits for the whole of last year, 
as he had said, of £277,000. There seemed to be a kind of apathy among 
the shareholders with regard to the position of the company. He assumed 
that they were aware of the startling figures which he had just mentioned, 
and he therefore attributed their apathy to the fact of the regular 
dividends they received. For soine years they had been receiving the 
very handsome dividend of 7 per cent., but he would like to ask whether 
it was not an anomaly for the shareholders to receive a dividend of 7 per 
cent. with profits of £407,000 and to receive no leas with profits of only 
£277,000. It struck him either that they ought to have rec2ived a much 
more substantial dividend for the year 1901 or a much less dividend 
for 1902. He thought that the apathy of the shareholders arose 
from their thinking that aa their dividends were maintained, the 
prosperity of the Company was als» maintained ; but was that so’ 
When he first invested in the Company five years ago the market price of 
their shares was about 18, whereas they were to-day somewhere about 12, 
or a reduction of one-third. He knew that it had been the feeling to 
pooh- pooh the fall in the market value of the shares. Some had said that 
it was owing to the Marconi business —the shadow of Marconi, which seemed 
to him, however, to be passing from the shadow to the substance. It waa 
also said that the fall was owing to the threatened competition or to the 
reduction in the rates. He, however, ventured to say that the shares of the 
Company, at their present market price, were not below the'r real value, 
for there had been a reduction of 50 per cent. in the receipts of the 
Company, while the value of the shares was one-third less than it used to 
be. He hoped that the Chairman would be able to reassure the meeting 
on this point. His remarks had been made in a spirit of not the slightest 
hostility, but simply as a man of business, 

Mr. FULLER inquired how the issue of the £215,000 odd of debenture 
stock had been offered—to the shareholders or to the public. 

Mr. SEl'ON-KARR said he also desired to ask if the Chairman held the 
opinion that the Company would be able to send messages and compete 
successfully with the Marconi system when it was ia working order. 

Mr. O'BRYNE asked whether the Pazific cable had made much difference, 
BO far, in the Company's receipts. 

The CHAIRMAN : To deal with the last question first, and to get it out 
of the way at once, I may say that we have only had a short experience at 
present of the working of the Pacific cable; but, so far as we can see, 
it will take from us something like 25 per cent. of the traffic which 
passes between Australasia and Europe. It will not affect our local 
international traffic. I think I may also say that we have bottomed 
the extent of the competition. Of course, it js a very serious matter 
that a private company should have 25 per cent. of one of the principal 
sources of its traffic taken away by the action of a State-aided enter- 
prise ; and it is one of those things which many persons think ought 
not to be allowed (hear, hear). Still, there is the broad fact. We 
are the victims of legislation, and the Legislature has said that it is right 
and proper, in the interests of the whole country, that they should enter 
into competition with a private telegraph company, and that is the result. 
It is certainly not & very satisfactory result for the taxpayer, because, 
as | have already said in my openiug remarks, the net lois for the 
first year is estimated at £95,000, which must, of course, come out of the 
pockets of the taxpayers of Great Britain, Canada and Australia. That is 
the «tate of atlirs in regard to this matter. With reference to the 
question which was first put to me as to the competition of wireleas 
telegraphy, all that I can say is that, forming the best judyment I can, I 
do not see aay likelihood of wireless telegraphy competing with cables 
for long-distance business. I said two years ago that it would be rash 
for anyone to put & limit upon what might happen in the future, and 
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we can only judge from what we know in the present. That is the 
opinion we have formed, and I think it is hell very widely by all 
who are connected either scientifically with the invention, or who 
are commercially in touch with the question of competition, for it 
seems obvious that if this opinion were not shared by the countries 
| have enumerated who are engaged ia very extensive cable enterprises 
they would hold their hands, aud take up wireless telegraphy. No 
country, however, has done so, and, therefore, I think I may say that 
the opinion we have formed is corroborated and fortified by the best 
opinion held in other countries. And 1 do not waat at all to be 
revarded as a hostile critic of wireless telegraphy. I have always 
held, and still hold, that within its own limits it will ba not only 
useful to the public, to the navies of the world and to the shipping com. 
munity, but that it will also be useful to us. In fact, we have 
installed two of our ships with wireless telegraphy, and one of 
our stations, at least, is installed with the wireless system. We 
have already found it useful within distances of 30 or 40 miles, With 
respect to the very important «question raised by another gentleman 
as to the net profite, I would merely say, in passing, that if he were t) 
deduct the expenses from the receipts, he would find what the net profit 
was without any difficulty, and I think he his already done that. [t 
might, however, be stated in a figure by itself, although any one can 
ascertain it for himself. What he says is substantially true, that the 
gross receipts of this Company have fallen off very considerably withiu 
the last two or three years. We are, however, still alle to pay our 
dividend and bonus, and to transfer a very substantial sum to our reserve 
fund, and there we may say that the inatter end, so far as finance 
goes. We have a very large reserve fund, aud we are able to 
continue to build it up, and at the same time to pay the ordinary 
dividend and bonus, However, that the rectipts from our telegraph 
enterprise have fallen off stands perfectly plain from the figures 
quoted. The net profit for the December half of 1901 was £189,000. as 
compared with £128,000 for the past half-year ; and if we go back to the 
corresponding period in the year 1800 we find that the profit wa: 
£242,000, as compared with £128,000 last half-year, as I have siid. I 
therefore do not think that we have any substantial disagreement from the 
figures quoted by the shareholder. The falling off in the telegraph receipts 
is due to a great many causes. One cause has been the reduction of the 
tariffa in order to keep pace with the demands of Governments and the 
public. The falling off may, and, I hope, will be gradually recovered, so that 
the finances of the Company may be placed in the same position they were 
before ; but we cannot expect that for a great many years, because the 
figures I mentioned in my opening speech indicate that these reductions 
of tariff in many cases do not result in any large volume of traffic. The 
results in regard to Australia of the very large reductions which have been 
made in the tariff have, as a matter of fact, not increased the total volume 
of traffic. The reduction iu the tariffs, whi:h was pressed upon us by every- 
one, has therefore been up to the present very much at the expense of the 
shareholders. Whether in time to come that may correct itself, I 
cannot say. In certain parts of the globe we have experienced dis 
tinct indications of a gradual rise in the volume of traffic to some 
extent, although very little corresponding with the reiuction in the tarif: 
I venture to hope that this may bathe case in Australia when the droughts 
have parsed away, and a greater amount of commercial activity comes 
about; but at the present time that is the state of things. I should like 
to remind the shareholders that this matter was inquired into some little 
time ago by a most representative, well-instructed and powerful com- 
mittee of the Government, who pointed out that in time to come (and 
not very far off) the cable companies would want the support of Govern- 
ments rather tban their antagonism. We have to face competition now 
in many parts of the world where we had not to do so before, and the 
result has been that our net profit has been largely diminished. At the 
same time I cannot help saying that it appears to me that the enterprise 
is in a very sound condition; and if we can pay our 7 per cent., as we do, 
under the most rigid scrutiny of our auditors, and if we can add sub- 
stantial sums year by year to our reserve fund, I think that no one need 
b> in any doubt that he is a shareholder in a thoroughly solid, substantial, 
and lucrative enterprise (cheers). I do not think I can say further 
than that. 

Mr. MILTON HORNER asked whether the money placed to reserve 
was for plant or renewals, or whether it was a reserve for the equalisation 
of dividends / 

The CHAIRMAN: I have not been very long Chairman of this 
Company, but I think I am right in saying that the reserve fund 
has never been used for the equalisation of dividends, and that the 
interest upon the reserve fund has been invariably carried to its credit. 
The reserve fund is, no doubt, used for its proper purpose from time to 
time—that ia, ia maintaining the cables in proper and efficient working 
condition, Further than that, there is a very large amount. namely, 
£895,000, now standing to the credit of the general reserve fund which is 
available for every eventuality. I will not put it any further than that 
(cheers). I do not know whether the hon. shareholder who raised the 
point wishes me to eater upon the reason which made the Directors issue 
iu a block the debenture stock mentioned. I shall be very happy to answer 
his question privately, and to point out to him that for inany reasons it was 
most desirable to issue the stock in the manaer we did. 

Mr. FULLER remarked that as it worked out at a benefit of 74 or 8 per 
cent., he thought that the shareholders might have received some otter. 

The CHAIRMAN: ] am quite certain that the course adopted by the 
Directora was most distinctly for the benefit of the Company. He then 
put the res lution to the meeting, and it was carried unanimously. Con: 
tinuing. he proposed the re-election, as a Director, of the Marquess of 
Tweeddale. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the motion, 


which was carried unanimously. 
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The MARQUESS OF TWEEDDALE: I beg to thank you, gentlemen, for 
the honour you have just done me. I have now much pleasure in 
proposing the re-election of Sir John Wolfe Barry. 

Sir ALBERT J. LEPPOC CAPPEL seconded the motion, which was 
carried unanimously. 

The CHAIRMAN : I beg to thank you for this mark of your confidence. 

Messrs. Deloitte, Dever, Griffiths & Co., and Messrs. Welton, Jones & 
Co., were afterwards elected auditors for the ensuing year at a remunera- 
tion of £200 each. 

Mr. FULLER proposed a vote of thanks to the Chairman and Directors. 
The Chairman had, he remarked, reassured the shareholders by what he 
had said, and some of them felt much more comfortable than they did 
when they entered the room. 

Mr, VARLEY, in seconding the motion, expressed a hope that the 
experience of the working of the Pacific cable, with its unfair competition, 
snd the experience which the Government had had in connection with the 
National Telephone Co., would be a lesson to them to think twice before 
entering into competitive schemes. 

The motion was carried unanimously. 

The CHAIRMAN: On behalf of the Directors and myself, I beg to 
thank you very heartily for your vote of thanks. We feel very greatly the 
responsibility which rests upon us in piloting the ship at the present time, 
expored as it is, as I have already said, to what we consider the very unfair 
competition of Governments (hear, hear). 

The proceedings then terminated. 


West Coast of America Telegraph Co. (Ltd.). 


The sixth ordinary general meeting was held on Tuesday, under the 
presidency of Sir JoHN DExISON-PEN DER, K. C. M. G. 
The SECRETARY (Mr. Fred. L. Robinson) having read the notice 
calling the meeting, 
The CHAIRMAN said: I think the working of the company for the 
past 12 months is pretty clearly stated in the report, but there are one or 
two points to which I may call your attention. In 1898 you had a revenue 
of £25,000, in 1899 of £28,000, in 1900 of £30,000, in 1901 of £32,000 
and in the year now under review, 1902, of £34,000. The increase in the 
gross receipts last year, as compared with those of 1901, was £2,197. Some 
of this increase bas been absorbed by increased expenses. In 1901 expenses 
were £23,000 odd, and last year there was au increase of £1,273. The 
expenses, however, especially in a cable company, must be a fluctuating 
amount, as it entirely depends—or to a very great extent depends—on the 
breaks that may occur. There has also been a slight increase in the staff. 
That means not only an increase in salaries, but also in travelling expenses. 
With regard to tbe repairs to the cables during the past year, the 
Mollendo-Arica cable failed on May 5, but was repaired again on May 18. 
The Autofagasta-Serena cable failed on June 8 and was repsired on 
June 13. The cause of this break was chemical action. Tois cable again 
failed on Nov. 11 and was repaired on Nov. 22. The cause of the 
second break was on account of chafing on a rocky bottom. The 
last repair in 1902 was to the Serena-Valparaiso cable, which broke on 
Dec. 3 amd was repaired on Dec. 15. This cable was found to be 
broken in two places owing entirely to earthquakes. You will see that 
the repairs were expeditiously carried out in every case. The balance on 
revenue account, including the amount brought forward, was £10,471. 38. Id. 
Debenture interest, absorbed £6,000, and income bond iaterest requires 
+800, leaving £3571. This your directors advise should be distributed 
as follows :—£2,000 to reserve and £1,000 to the maintenance 
ship's reserve fund, leaving £571. 3s. 1d. to be carried forward to 1903. 
It may be asked why this amount of £3,571 should not be divided. It 
would pay a dividend, certainly, but it would be a small one ; and when 
you come to think of the capital of the company, of the cables, which 
are getting old, and of the ship, which is also getting old, I think you will 
agree with us that the only proper course for us to take is to put the 
amount to reserve, especially as our stock of cable out there for renewals 
issmall. I pow move the adoption of the report and accounts. 
sir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the motion, 
which was carried unanimously. 

Sir A. J. Leppoc Cappel was then re-elected a director, the auditors 
(Messrs. Deloitte, Dever, Griffiths & Co.) were reappointed, and a vote of 
thanks to the chairman and directors terminated the proceediogs. 


Submarine Cables Trust. 


The thirty-second ordinary annual meeting was held on Tuesday, under 
the presidency of the Marquess Or TWEEDDALE, K.T, 
á The SECRETARY (Mr. Sidney Collett) having read the notice calling 
ie meeting, 
. The CHAIRMAN said : As the report shows, the revenue, including 
mterest on deposits, for the year ended April 15 last, is tically the same 
as that of the previous year, namely, £24,591 against £24,615, a difference 
of £24. There has been a small change in our securities. Our holding in 
the Anglo-American Telegraph Co. has been slightly decreased, and, on the 
‘ther band, our holding in the Commercial Cable Co. has been slightly 
increased, the explanation being that the Commercial Cable Co. recently 
offered to its sbareholders a proportion of new shares at par, the market 
price then being £365, the par value being £20. We acquired 33 additional 
shares, making up the bolding to 299, We have paid, as usual, the 6 per cent. 
interest on the certificates, and we have acquired by purchase in the open 
market 35 certificates «r the coupon of reversion out of the surplus funds 
of the trust against 31 acquired last year. The total number of certifi- 
cates redeemed and cancelled to date is 963, leaving 3,237 still in existence 
out of the original 4,200, and we close our accounts by carrying forward a 
balance of £117. 188. 9d., against £71. lle. 5d. last year. Gentlemen, 
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that tells you the whole story of our year's operations, and, on the whole: 
I think it will be regarded as satisfactory. Ours is, perhape, the 
only telegraph concern that benefits by the fall in the value of telegraph 
shares, because it enables us to redeem a greater number of certificates 
than we should otherwise have been able to do. I move the adoption of 
the report and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E,, seconded the motion, 
which was carried unanimously. 

The resolution approving the sale of Anglo- American stock and the pur- 
chase of Commercial Cable shares was moved by the Chairman and 
seconded by Sir Jobn Denison-Pender, and carried unanimously. The 
auditors, Messrs. Deloitte, Dever, Griffiths & Co. and Messrs. Gane, 
Jackson, Jefferys and Wells were reappointed, and a vote of thanks to the 
chairman and trustees terminated the proceedings, 


Great Northern Telegraph Co. (Ltd.). 


At the meeting at Copenhagen on April 30, the chairman and managing 
director (Commodore E. Suenson, D. R. N.) said the number of interrup- 
tions of the company's cables in 1902 was about the same as in the previous 
year: In Europe 15 interruptions of 10 cables, and in the Far Kast 12 
interruptions of seven cables. The c.s.“ H. C. Orsted " had been employed 
on repairs in Europe for 70 days, and the c.s. “ Store Nordiske " for 95 days 
repairing their own cables in the Far East and for about 120 days on repair 
of cables of other telegraph administrations (the Russian, German, French 
and Chinese Governments and the Eastern Extension Telegraph Company). 
Owing to the large number of repairs and to arrangements made with the 
above-mentioned administrations for maintaining their cables in good order, 
it had become necessary to provide anotber cable steamer for use in the Far 
East. They were, therefore, having a new vessel built at Copenhagen, 
which would considerably exceed its predecessors in size. The working of 
their Wladiwostock cable had further improved, but not sufficiently to 
enable it to compete as regards quick and correct transmission with the 
English cables via India. "They were, therefore, glad the negotiations with 
China for taking over the working of the Peking- Kiachta-Irkutsk line 
had been successfully concluded, and that that line (the shortest and most 
direct route between Europe and the Far East) had been open since 
Jan. 1 for limitrophe traffic between Russia and China. 

The past year has witnessed the completion of the laying and opening of 
the first trans-Pacific line, the all-British cable, between Canada and Aus- 
tralia, and also the laying of the San Francisco- Hawaii section of another 
trans-Pacific cable, an American one, belonging to the Commercial Pacific 
Cable Co., and intended to connect America with the Far East via Hawaii, 
Midway, Guam and Manila. The laying of the other sections would be 
proceeded with shortly, and should be completed by July 1. When opened 
for traffic the new cable would create a most serious competition with the 
old routes, which had hitherto carried the whole of the traffic with the Far 
East. The competition would probably be still more severe when the con- 
templated German, Dutch and, French submarine cables had been laid, as 
those cables were intended to form branch lines and feeders for the new 
route. At the same time, they were on the eve of very considerable tariff 
reductions, the exact extent of which would only be determined at the 
International Telegraph Conference meeting in Lond n in the present month. 
In addition, they had to prepare for the renewal of several of the concessions 
and conventions, which had been granted to them by various Govern- 
ments, and which would expire in the near future. The company found 
itself in a position requiring very careful handling, the Governments being 
only too prone to follow uhe example of some of their shareholders in 
basing their judgment of their future prospects on the brilliant, but extra- 
ordinary and transient, results of the years immediately preceding. "There 
were thus two serious dangers which threatened them at present: on 
the one side, competition irom the new, partly government-subsidised 
lines ; and, on the other, tariff reductions. Some of the latter were, to a 
certain extent, justified, the present rates for Far East traffic being 
rather high, but the other reductions were gratuitously imposed upon 
them by their concessionary Governments, With regard to the first of 
those dangers, and in particular the threatened competition of the Com- 
mercial Pacific Cable Co, and its connections, they were glad to be able to 
announce that, after prolonged negotiations, they had come to a provisional 
understanding, which, although necessitating considerable sacrifices on 
their part, would secure them satisfactory working arrangements, and 
possibly still more intimate relations with the parties concerned. They 
were, as yet, unable to say to what extent they would be affected by tariff 
reductions, but it was sure to affect them. Anticipating the great diffi- 
culties which were to come, the directors had, since 1894 and 1895, lost no 
opportunity of warning the shareholders thereof, taking at the eame time 
the necessary precautionary measures in order to assure as far as possible 
the future of the company. It was obvious that a great international 
enterprise, such as theirs, enjoying the sympathy and protection of 
Goverpmenta whose territories their cables connected, had no right to 
consider merely the monetary interests of sbareholders, who too often had 
only a speculative object in view. On the contrary, it was, above all, 
necessary to consider the duties imposed upon them by tbeir concessions, 
as well as the interests of the permanent shareholders and of the tele- 
graphing public. ‘Those imperative duties did not permit them to continue 
to pry the almost extravagant extra dividend which been paid during the 
lasv years with their exceptional revenue. In order, however, to provide 
for a gradual transition to more reasonable and stable dividends, the 
board now proposed to create a dividend equalisation fund. 

During the year their traffic receipts, after deduction of loss on exchange, 
showed a decrease of £47,058. 9s. Total expenses seemed somewhat 
smaller than for 1901, but that decrease was to a certain extent apparent 
only, and arose principally from the reduction in their accounts of rate of 
exchange for the Mexican dollar, in which coin most of their expenses in 


the Far East were paid. The net receipts for 1902 amounted to 
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£374,504. 10&. 34. compared with £410,715. 7s. 10d. for 1901, and 
£454,917. 14s. 11d. for 1990. Thanks to tlie consideralle increase of the 
various funds during prosperous years, they were able to limit the amount 
to be set aside for reserve and renewal to £55,555. 11s. 1d. (almost the 
minimum required by articles of association), allotting to renewal fund for 
cable steamera and to pension fund £16.666. 13s. 4d. and £5,555. 11s. 1d. 
respectively. As a consequence of those reductions they were able to 
propose an extra dividend of 74 per cent. (making 12! per cent. for year), 
and at same time to allot £105,000 to the proposed dividend equalisation 
fund. 

With regard to wireless telegraphy they could only repeat what they 
said last year. Since then nothing bad happened to make them alter 
either their eincere adiniratian of the invention and their appreciation of 
its importance as an adjunct to submarine cables, or their conviction that 
wireless telegraphy had still many obstacles and difficulties to overcome 
before it would be in a position to compete successfully with the cables 
for commercial, political and private correspondence between different 
countries and different, parts of the globe. The cable manufacturers had 
seldom been busier than they were at present on ordera for submarine 
cables for both government administrations and companies, orders which 
would be incomprehensible were it believed that the much cheaper 
wireless telegraphy would eatisfy all requirements, 

The repo t and accounts were adopted, 


CITY OF BIRMINGHAM TRAMWAYS CO.—The chairman (Mr. E. Garcke), 
at the meeting on Thursday last, said a special report had been sent out 
giving & full statement of the history of the negotiations between the 
Corporation and the company, aud a further statement of tlie position of 
the negotiations prior to the issue by the Tramways committee of their 
report. The company was paying the same dividend as last year, though 
profits showed a diminution. They had spent during the year £19,572 
more on renewals, and that had been charged against revenue. The work- 
iog expenses liad also been heavier owing to increase of rates and taxes and 
additional services for the working classes and public generally. Tney had 
also increaxed the wages of their men. With regard to their relations with 
the Birmiogham Corporation, he (Mr. Garcke) had been connected with 
the development of the electrical industry for the past 20 years, and his 
endeavour had always been to develop that industry for the benefit of the 
shareholders who entrusted him and his boards with the responsibility of 
their capital. He had also endeavoured to do that iu the interests of the 
travelling public, feeling convinced that the interests of the shareholders 
could not be succesfully promoted except by serving the public in such a 
way that the profit which the companies derived was commensurate, and 
no more, with the services which they rendered. If he thought it possible 
for the municipality to render those services more efliciently and m re 
economically than the company, he would take upon himself the duty of 
advising the board to surrender the lease to the Corporation on equitable 
terms. But he was so firmly convinced that the circumstances in the case 
of Dirmingham were such as to make it inconceivable to anyone who had a 
complete and full knowledge of the conditions, and all the circumstances 
surrounding the development of the tramways of the district, that the 
Corporation could render the services as well as that company in con- 
junction with adjoining companies, He was so firmly convinced of this, 
that he had absolutely no doubt as to the ultimate issue. 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The directors’ report for 1902 states that debenture stock has increased 
from £75,070 to £82,696. 10a, the whole now redeemable at par, the pre- 
mium (£2,199. 193, 6d.) having been paid. The gross profit made by the 
Metal Company was greater than that made in any previous year, owing 
to the larger business done, and had it not been for the debit balance 
written off, the net profit would have been 131,534m. (£6,576. 148.). Trade 
in Germany is still bad, aud competition is keener, The Elmore process is 
especially adapted for the manufacture of large diameter tubes, and for the 
coating of iron rollers, and if the demand for this class of work increases 
in the future, as it has done in the past, it will be necessary to increase the 
plant. At the Dusseldorf Exhibition the company's exhibit was awarded 
not only the gold medal, but the great gold States medal in addition. 
Nearly £8,000 was paid in interest last year, debenture interest absorbing 
£6,600. Notwithstanding this, and the fact that nearly £3,000 was 
charged to depreciation, had it not been for the debit balance brought 
forward, the directors point out that there would have been a dividend for 
the preference holders, 


NEW COMPANIES, LIENS REGISTERED, &c. 


NEW COMPANIES. 


CODD ARC LAMP CO. (LTD.) - Reg. April 30, capital £2,000 in £1 shares, 
to acquire business of L. D. Codd (trading as the Codd Arc Lamp Co., 
Nottingham), and to carry on the business of manufacturers of and dea'ers 
ia arc lamps and accessories (the inventions of L. B. Codd), electricians, 
engineers, makers of and dealers in electric aud other motors, makers of 
electrolytic apparatus, &e. The subscribers include A. R. M. Sünkins, elec- 
trical engineer, L. B. Codd, electrical engineer, aud E. L. ‘Thorp, engineer. 
First managing directors are L. B. Codd and A. R. M. Simkius. Reg. 
office, Staudard Works, Dame Agnes-atreet, Nottingham. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.) — Reg. in Edinburgh on May 1, 
capital £150,000 in £1 shares, to carry on business of manufacturera, 
buyers, sellers and dealers iu cables (electric, insulating, or otherwise), gutta- 
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percha and rubber goods, and all other works connected with telegraphic, 
telephonic and electric enterprises, &c. The subscribers (each with 250 
shares) are J. T. Tullis, W. S. Brown, W. R. Dick, C. Hamilton, electrical 
engineer, A. R. Maclean, J. Kellock and J. Deas. First directors, J. T. 
Tullis, W. S. Brown, W. R. Dick C. Hamilton and A. Maclean, Reg. office, 
Flemington-street, Springburn, Glasgow. 


HAMMERSMITH, CITY AND NORTH-EAST LONDON RAILWAY (LTD.)— 
Reg. April 28, capital £50,000 in £1 shares, to construct or acquire rail- 
ways, tramways, carriages, launches, steamboats and other vehicles and 
means of conveyance for passengers and goods by land or water (whether 
propelled by electricity or other power), and to carry on the business of 
railway and tramway proprietors, electrical, mechanical and marine engi- 
neers, suppliers of electricity, &c. The subscribers include C. J. Wills, 
railway and dock contractor, H. A. Ear!e, engineer, A. F. Hills, contractor, 
and H. H. Bartlett, contractor (each with 3,0CO shares), and R. L. Devon- 
shire and T. S. Monkland (with 10 shares each, Reg. office, 1, Fredericka- 
place, London, E C. 

KREIGER ELECTRIC CARRIAGE SYNDICATE (LTD.)— Reg. April 28, 
capital £30,000 in £10 shares, to carry on business of manufacturers of and 
dealers in motor vehicles, electrical, mechanical and general engineers, &c. 


LANCASHIRE POWER CONSTRUCTION CO. LTD.) — Reg. April 29, capital 
£500,000 in £1 shares (18,000 A" and 12.000 “ D”), to adopt an agree- 
ment with the Lancashire Electric Power Co, (Ltd.), to sub-contract with 
Edinundson's Electricity Corporation . d.), and to carry on the business 
of contractors for construction, equipment and maintenance of generating 
stations and works for generating, storing, regulating, transmitting and 
supplying electrical energy for motive power, locomotion, lighting. heating, 
telegraphic and telephonic purposes, tramway and light railway constructors, 
electricians, mechanical engineers, accumulators and distributors of elec- 
tricity, &c. The subscribers (with 50 shares each) are F. E. Gripper, 
engineer, W. B. Hopkins, engineer, T. O. Callender, engineer, E. A. Carolan, 
engineer, W. R. Davies, M. Barr, engineer, and N. Kennedy, engineer. Firat 
directora, N. Barr, T. O. Callender, E. A. Carolan, F. E. Gripper, W. B. 
Hopkins and N. Kennedy. 

MILLER SIGNAL SYNDICATE FOR INDIA (LTD.)— Reg. April 27, capital 
£2,5C0 in £1 shares, to acquire the benefit of a certain agreeinent and to 
carry on business of railway and other signal makers aud installers on the 
Miller“ system, electricians, engineers, suppliers of electricity, &c. 


WORLD'S NEW ACCUMULATOR CO. (LTD.) — Reg. April 50, capital 47, 500 
in ls. shares, to carry on business of manufacturers of electrical accumu- 
lators, motor vehicles and carriages of every description, electricians, 
mechanical engineers, &c. Subscribers are Ctsse. R. and Cte. J. de F. 
Maunder, S. Schanschiett, engineer, G. Neville, H. E. J. Wiliams, E. R. 
Maunder and F. W. Merriman. 


LIENS, &c., REGISTERED. 

BRISTOL TRAMWAYS AND CARRIAGE CO. (LTD.) Trust deed dated 
March 1, 1888, for securing debenture-stock limited to one-third of paid- 
up share capital, and also deed dated Feb. 9, 1903, for £150,000 debentures, 
issued as collateral security (and forming part of debentures issued to 
date‘, were, iu view of proposed issue of debenture stock to be secured 
thereby, registered Feb. 25, 1905. Trustees: Messrs. G. White and J. 
Wethered, Charged on undertaking and all property. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)J— £220,000 deben- 
tures (2,200 of £100 each) have been registered on all company's undertaking 
and property, subject to first mortgage debentures for £250.00. Date of 
trust deed, Jan. 15, 1903. Trustees, british Empire Trust Co. (London) 
and Naticnal Trust Co. (Toronto). 

GRAVESEND AND NORTHFLEET ELECTRIC TRAMWAYS LTD.:— Trust 
deed, April 25, to tecure £40,000 debenture stock (with power to make 
further issues up to half issued capital) has been registered. Property 
charged: Company's assets, present and future. Trustecs, Electric and 
General Invest ment Co. 

MINEHEAD ELECTRIC SUPPLY CO. (LTD.) Debenture for £7(0, dated 
April 24, charged on company’s undertaking and property, present and 
future, inclucing uncalled capital, and a mortgage of even date for same 
amount (as collateral security’, charged «n land, engine house, &c., at 
Minehead. Holders: J. R. Paramore and Rev. J. R. Paramore. 

WOKING ELECTRIC SUPPLY Co., (LTD.)—Issue of £890 and £300 
debentures, part of series created Nov. 2, 1902, to secure £25,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. No trustees, Total amount previously issued, £19,150. 
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MEMORANDA.—Dauk rate 4 per cent. (since Oct. 2, 1902). 


for account: 21 per cent. 921 —921 (May 7). 


Days, May 11 and 25. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)— Elee where will be found a 
list of 159 4 per cent. mortgage debenture bonds of £100 each which bave 
been drawn for payment at par on July 1 at Parr's Bank, Bartholomew- 


lane, London, E.C. 


ANGUS ELECTRIC LIGHT AND POWER Co. (LTD.)—At the meeting last 


week the chairman (Dr. Stone) stated that satisfactcry progress had been 
made during the past year. The connections in Montrose had increased 


Price of 
silver 245d. per oz. (May 7). Console 92,75, 925, for money, 92 f. — 92 io 
Console Pay Day, June 2 ; 
Stocks and Shares Continuation Days, May 12 and 26; Ticket Days, 
May 15 and 27; Pay Daye, May 14 and 28; Mining Share (‘arry-over 
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from 2,056 to 5,122 equivalent 8 c.p. lamps, and in Brechin from 2,790 
to 5,725. 2,000 additional lamps had now been applied for in Montrose 
and 1,200 in Brechin, making the total 15,347 in the two towns. The 
year's working showed a net profit of £640. 17s. 5d. 


BRITISH WESTINCHOUSE ELECTRIC AND MFG. CO. (LTD.)— The transfer 
books are closed from May 5 to 15 inclusive, preparatory to the issue of 
preference dividend warrants. 


CONSOLIDATED ELECTRICAL CO. (LTD.)—The directors of this com- 
pany have issued a prospectus inviting subscriptions at par (subject to 
certain preferential rights of shareholders in the Consolidated Telephone 
Construction and Mfg. Co., Lid.) for 120,000 £1 sbares out of a total 
capital of 4125, 000. The company is formed to take over the old Consoli— 
dated Company, now in liquidation, together with all current contracts 
and agreements, the new company taking over the debts, liabilities and 
obligations of theold. Members of the old company are entitled as a right 
te have allotted to them or their nominees for every two fully paid-up 
103. shares in the old company oae £1 share in the new company, credited 
158. paid. The object of the reconstruction is to provide additional capital 
for the purpose of extending the works, plant and machinery at Nortbamp- 
ton Works, Canonbury, London, N., for which land haa been acquired and 
a contract issued for the erection of extensions of the existing works 
premises. Some further particulars appear on another page. 


CRAIGPARK ELECTRIC CABLE CO. (LTD.) —This company, which has a 
capital of £150,000, in £1 ordinary and £1 6 per cent. cumulative prefer- 
ence shares, invite applications for 57,500 preference and 37,500 ordinary 
shares, 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—A final dividend of 2s. 6d. 
per share on the ordinary shares is announced, the carry forward beiog 


about £35.0CO. 


W. T. GLOVER & CO. (LTD. AND REDUCED). — In the Chancery of 
Lan^aster, on Monday, the vice-chancellor (Sir Samuel Hall, K.C.) heard a 
petition. for the reduction of the capital of this company, the proposal 
being to cancel ordinary shares to the amount of £35,150, held by two of 
the directors, as capital practically to that extent had been lost. Counsel 
sid the reduction proposed would not involve the diminution of any 
liability in respect of unpaid capital. The order was granted and leave 
given to dispense with the further use of the words “ and reduced." 


GREAT NORTHERN TELEGRAPH CO. (LTD.).— Coupon No. 57 at the rate 
of 158. per share for 1902 should be presented to Messrs. C. J. Hambro 
& Son, 70, Old Broad-street, London, E. C. 


MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION 
(LTD.)—A considerable extract from the prospectus of this company will 
de found set cut in our advertisement pages, relating to the offer for sub- 
ecripticn at par by the British Insulated and Helsby Cables (Ltd.) of 
£250,000 44 per cent. first mortgage debentures (in 500 bonds of £100 each 
and 400 bonds of £500 each) and 18,915 ordinary shares of £5 each in the 
Midland Electric Corporation for Power Distribution (Ltd.). Option is re- 
terved to redeem all or any of the debentures at six months’ notice after 
June 50, 1908, at 1024 per cent., and the balance on June 30, 1913, at the 
same price. Thie due payment of the debentures at 1024 per cent., and all 
interest, ia guaranteed by the Britieh Insulated and Helsby Cables (Ltd.), 

this guarantee being endorsed on each bond. The company, as our readers 

are aware, is established under statutory powers, aud is supplying elec- 
trical energy for all purposes to an important district in the centre of the 

Black Country, and the various orders and other powera which the com- 

pany own are unencumbered by any restrictive clauses as to period other 

than those conferred on local authorities by the Electric Lighting Act, 1888, 

which provides for purchase after 42 years at fair market value. The 
districts of no less than 20 local authorities are embraced within the 
company's area of supply, covering about 70 square miles between Bir- 
mivghsm, Walsall, Wolverhampton and StcurbiiJge, the population exceed- 
ing 260,000, with more than 1 „OCO factories and extensive systems of 
electric tramways. A plan accompanying the prospectus shows the area 
over which the company possesses powers. The proceeds of the present 
iteue are to be devoted to the payment of outstanding liabilities to ccn- 
trectcra and others fer work already executed, &c., and for providing 
additional capital to extend the company’s operations. £200,600 preference 
st ares are reserved for future issue. The report of Mr. J. Hardie McLean, 
MI. E. E., the company’s engineer, which is set out, shows that current is 
already being supplied to 17 miles of electric tramwaye, and that the imme- 
diate dea and for lighting can be taken as equivalent to 60,000 8 c.p. 
lampe, and for power at 2,600kw. There appears every evidence of a rapidly 
increasing demand, and for this the company have plant installed or in 
contemplation from the present issue to fully meet all probable calls upon 
the station. The prospectus states that no shares of the company have 
been issued or agreed to be issued as fully or partly paid up otherwise than 
in cash. The list closes this day (Friday), May 8. 


NEW ZEALAND ELECTRICAL SYNDICATE (LTD.), At tke meetirvg last 
week the chairman (Mr. J. Boustead) taid the profits bad been about 
£3 000 in excess of previous yen~. The revenue now amounted to about 
£24,000. The demand for electricity continued so good in New Zealand 
that the directors found their present capital insufficient. A dividend of 
10 per cent. was approved. 

STOCK EXCHANGE NOTICES.— The Stock Exchange Committee kave 
ordered $1,666.700 additional capital stock of the Commercial Cable Co. 
and the further issue of 20.000 £5 fully-paid 6 per cent. cumulative 
preference shares of Edimundson’s Electricity Corporation (Ltd.) to be 
quoted in the official liss. ‘he committee have also been asked to allow 
the further isaue of 7,495 £10 five per cent. cumulative preference shares 
of Mather and Platt (Ltd.) to be quoted. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—A cir- 
cular has been issued to the shareholders by Messrs. Speyer Bros. to the 
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effect that the company have decided to ‘offer the shareholders the privi- 
lege of subscribing, in proportion to their holding in the company, for 
£5,000,000 £5 per cent. profit-sharing secured notes, due June 1, 1908 
(part of total issue of £7,000,000), at 96 percent. The procecds are 
required for electrifying and equipping the Metropolitan District and 
Baker Street and Waterloo Railways, which, it is expected, will be 
completed before the end of 1904, and also the Great Northern, Piccadilly 
and Brompton Railway and the Charing Cress, Euston and Hampstead 
Railway, which will be finished by 1906. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.) — The directora 
recommend a dividend of 8e. per share on account of arrears of the first 
preference dividend. 


ELECTRIO : TRAMWAY AND ‘RAILWAY | TRAPFIO RECEIPTS. 


E AGGREGATE. 
Lins. ee lin la 
2 ee Amount nes Ga 
£ £ £ & 

* Aberdeen Oorporation.... May 2 908 ＋ 225 48 | 45,879 4 11,902 
Ayr Corporation - „ 2 246. + 06 50 | 13,315 " 
Barnsley .......—.—. . Apl. 24 151, — 103 2,721 55 

* Birmingham Tramways. May 2 5, 124 id ioo 17 | 85,244 |+ 4,728 

*Blackburn Corporation. „ 1 785 | + $5 | 4628 ＋ 587 
Blackpool Corporation... Apl. 30 415! - 62 84 3,012 + 840 
Blackpool and Fleetwood ssi Dia $i -— ah? ve 
Bolton Corporation ...... May ð| 1662|4 126 | 1 8,906 |+ 1,645 
BournemouthCorporat’n Apl. 29 975} ... 5 4,393 Gae 
* Bradford Corporation .. Mer 3 | 3,252/+ 465 5 | 17197 |+ 1,659 
Brighton Corporation. „ 3 788 T 78! 23 | 17,455 ＋ 4,310 
Brisbane Tramways...... . Mar. 18 2,518 + 61| 11 | 26,025 |-- 992 

* Bristol Trams & Carriage May 1 4,537 + 380 23 | 96,974 + 9,823 
Buenos Ayres & Belgrano. Apl. 5 , 3,594 + 615) 14 39,942 + 4,631 
Burnley Corporation . May 2 7260 T 39) 5 | 4016 + 694 
Calcutta Tramways Co.. „ 2 B29,970 + R8,205 25 R567. 780  -FR169,562 
Camborne-Redruth ...... „ 4 dO. ides a 2,939 
Cardiff Corporation ...... s AL 719 ＋ 939 8,307 + 4,965 
Carlisle Tramways Co... „ 2 186 30 117 2.816 + 487 
Central London Railway „ 2 6,805 — 181, 18 125.808 + 6,008 
Chatham & Dist. Lt. Rys. Apl. 50 4435 .. 17 7.574]. 
City & South London Ry. May 3 3,001 c 81 18 56,789 + 3,334 
Cork Elec. Trams. Co. ... Apl. 30 468 — 112 17 | 6,999 ＋ 286 
Devonport &æ Dist. Trams „ 24 De 16 164, 6,514 177 
Doncaster Corporation | ve ies I 
Dover Corporation ...... May 2 211 +o E 15 | 1,004 |+ 61 
Dublin & Lucan vind » 5 102 — 18 | 1,653 |+ 5 
Dublin Southern Dist.... „ 1 748 — B $17 50610 + 3,874 
Dublin United 2. „ 1 3,732 7 40 $17 159,961 i 
Dudley Stourbridge . Apl. 24 705 + 20; 164| 11,906 |+ 1,170 
Dundee Corporation ..| ,, 29 7831+ 110 50 | 38,609 |+ 5.526 
East Ham Council ..... May 2 578'+ 186 t5 | 2,930 + 1,009 
Gateshead & Dist. Tram | Apl. 24 | 754i+ 63 164 13,332 |+ 2,850 
Glasgow Corporation . | May 2 13,181|--1,193| 47 ,593,567 |+ 27,842 
Gravesend—Northfleet | Apl. 24 179| — 163 3,032 see 
Greenock & Port Glasgow, ,, 21 526.4 76, 164| 7,076 TT 558 
Halifax Corporation...... TA " | P | vis „„ 
Hartlepool Tramways .. | „ 24 213|- 164, 3,672 + 474 
Hull Corporation... | May 2 1,798 169; 15; 8,321 + 624 
Isle of Thanet Co. e = es | 85 | is | en 
Kidderminster & Dist... | Apl. 24 106 T 3, 154 1,723 T 103 
Kirkcaldy Corporation.. „, = i 148 "TE 1,633 | 25 
Leeds Corporation May 5.1117 380 5 28,406 2,701 

Liverpool Corporation.. Apl. 25 Ere: + 237 17 159,287 + 8,485 
Liverpool Overhead Rly | May 3 1.625 ＋ 224 118 | 27,811 |-- 2,603 
Manchester Coi P. ...-- „ 2 11.687 49,101. 98 421.397 | = 
Merthyr. m.e —.-.-.-. | Apl 24 | 173|+ 4| 16% 2,977 |- 154 
Middleton .—..-.. „ 24 280 P 25, 164, 4,187 + 118 
Newcastle-on-Tyne Cor; | May 2 3,075 T 614, 17 | 49,050 |  .. 

Oldham, Ashton & Hyde | Apl. 24 528 7  29| 164, 8,711 ＋7 995 
Per th (W. A.) Elec. Tram May 1 | 1,142/+ 42 $17 | 20,485 + 1,958 
Peterborough ........... Apl.24 | 124| .. 15 1 819 y 
Poole & Dist.. .... „„ 21 277|+ n 164, 4,078 + 704 

Portsmouth Corporation| May 2; 140|+ 88 .. Sos e 
Potteries ....—.—.—. | Apl. 24 1,475 f 6 169 24,585 + 1,995 
Rothesay .«.....nenne „ 24 1194 73 164 850 + 403 
*Salford Corporatior ...... May 4, 5,14, 887 5, 16,301 '+ 5,246 
Sheerness ............ eee Apl. 22 | 77 2 269 iis 

*Sheffield Corporation .. | May 3 , 4, 1654 289 18 73,859 + 7,547 
Southampton Corp. ......| Apl. 30 890 T 52 ... | e| a 
Southend Corporation.. T „„ — 
Southport Tramways ..| „ 24 252 + 23 164 5,807 + 1,275 

8. Staffordshire Trams.. | „ 24 772 “ 7; 164 12.047 T 43 

*Sunderland Corporation.| May 3 1,005 | — 21 5 5179 .+ 124 
Swansea Trams... .. Ap. 24 449 . 23 164] 7,376 + 602 
Taunton Trams... „ 24 46 130 164) 850 — 55 
Tynemouth & Dist, æ=- | „ 24) 235 Į 12: 164! 3,730 + 4468 
Tyneside Trams Co....... = Nu a - 
Wallasey Dist. Coun. . May 2 635 4 140 5 2,861 T 654 
Weston - super - Mare | Apl. 22 744 a 10 598 — 
Wigan Corporation DR TE im M 
Wolverhampton District ,, 24 546 + 190 16) 5,848 + 35,555 
Wrexham . » 24 110 483 iis 
Yorkshire Woollen Dist.| „ 24 251! ... 95 1,855 

(a) These dor arisons are with the corresponding period last year. 
* Partly electrical. t Minus 3 days. t Minus 2 days. J Plus 3 days. § Plus 2 days 


— — — —— 


148 THE ELECTRICIAN, MAY 8, 1903. 


— —— — — — r — —— — TU e —ũ— 


ELECTRICAL COMPANIES SHARE LIST. 


. ea * P 
1 2 | 2 | : a 25 5 
D Price | fc qBusinwes,| X f i Price | A, 5 
q 45 NAME Wea. 232 DIVIDEND | WERK to | 3 Ga NAME. Wed. | zi DDE [bir 
: e Y mà ul D 
Bigh- AR 
ELECTRICITY SUPPLY. "TI eg tov. AE eme RAILWAYS, TRAMWAYS. . Elgh lor 
Blackheath & Gr nwich. Diat. Ord. (f. p. . $— - E | 94 P Auelo-A pad t. | eat 
Do. 4j 120 vb. Str. Prv.Cieyra.e cem | 118 — 21 3 14 6 = Se m uglo-Arg’tine Sh(!t0260,007)5¥Cm.Pf.| 4§—8§ 4 14 7 | April, Oct 45 
Bournemouth & Poole led. Sup. Oré | 13—13} | 18 6 z » oe 1755 pe Permanent 6% Den. 500k . | 136 — 0 4 12 4 i) jr Ms 
Do. 6% Cum. Second Pref. pu 10) —11j = - i À~ St i 5 Cum. Pref. + 7** coe 009 cos 009 9 —10 [] 0 0 2 bee oe 
Cent. Deb. Btock red... 118 06 4 4 11 od s i eee 1 5 4, 7 ETE (red.) Oe 996527095 96 — ‘00 4 10 0 [-"] P ~~ 
FBromley (Kent) El. Ut.& Power lat Dbe, 0-10. 467) J. 5 De FFF * „ 4 ot 7-7 
pvon ens)ngton 8 Ort gE ose eee 3 x prio iota cap E - on 
F T Der Cent. Pref, e 101—103 1 5 1 Mae, Sept = | æ pSt u Do. 6$% Deb, Prov. Oerta. .. | 102 — 105 4 6 0 5 ie 
Calcutta Aiso. Supply Ord.(1 to 80,000; 7—3 f 1 8 i — 2 1045 7 1, — 2 810 10 Leb. - 
Do (80,001 j 7 4 1 8 s ie oe st 4 è Do. D ° (falls paid „ · v 1— ad [ 8 16 11 v i - 
Central Elec. Sup. Co. 4% Guak. Db. sth.“ 107 —110 | 8 18 3 " FC im — 09 | 815 4 ge Aog . | . 
A Bend bis. Bun... 9 e |5 5 5| veh Ane | JE | jj R3 tish olambia Elec. Ry. Def. Ord. | 6) —7? a: „ 
Do. $perOsnt Pref. 4 on t}—5} |818 8 | Feb, Aug | ff VCC 9 —9 5 22 2 
Do. City Undertaking 4% Cm: Fri „ 44 | 4 6 9 — b | af 10 6% let Mort Deba: Gd . - 4 4 5 0 T dui 
Do. 4% Deb.8 —. . | 106 —108 | 8 14 9 " „ eel oak on OFJ. . | 156—540 6 9 m |1418 
deb Stock Bed. meej 6—9 |3 6 2| March | — | Iisi] 5% | Do 6% Oum, Pref, TRA | 12 — 2A 419 0 Ten Ang | it, à 
„Do. 43 per Dent. Bioek i "|wo— i2|4 0 9 In. Deo. ... E de 5¢ 5 per Oent. Perpetaal Dets'......| 122 — 25 | 4 0 0 ss 
Olty of London it Sui Z u | Feb, aug [Ui 10. 0 Be eguan Oum . .. 9-4 le m 
per Gant. Gum. Fat. . O | 18 — 4g 4 3 9 Jan Juy] | i Sine | D * Gam- Prale uem | A8 b 11 T E 
.D9. Sper Cent. Oum. Pret. Fred.) 14 if | 318 9 Jm De -| s. 5 | De. meet 17% 42 d de 
De, 4jX tod Deb. Btook fred): 108 —106 | 6 5 0 — | X fst 2 6 per Cant, Debs eem | 17 —. 0O 412 6 (08 
ene t Benah Prov. so |4 81 oe = | = Stoy | Do. SX ind Deb. Bt’ Prov. Ceris. | 0) its 100 (09)! — 
B. N of London & Brash Prov. Ord ds | 412 4 | mar ben 198 | 7 [100 45, Do. ép lst Deb, Stock (Rod) — . - 
Do. 4K Deb Stck al pd.) Hedi, | 110 —us |4 0 6 ig ui 1 1 ék 1st Deb, Stock (Bed) .... | 106 —: 4 211 " 
Folkestone Electricity Bup. Co. Ord.. | | 6 — 4 10 1l = ag fer 1 Cape Mectric Tramways S 34A—9 6 € 6 " 
Do. 4j 1st Debenture Stock (red.) .. | 1¢2 —105 d = wil cq 4% 5 Ordinary Stock ... . | 106 — 02, 8. 18 7 IT 
Hore Micro Ligtong Ori ais 8—9 |4 6 3 — wwe | Z fst De Poterred Bic MON ie cise 6 re i 
and Enights n'e |e su| ~ (ral Z fioc 12 | Do memene arenes | LO —1 2| $11 5 | 
Seen Cent, in raf. . . 67 |6 6 9| 9b | „ os e | 6 R £10 aes 
Kenengtn. & Engtbg.Co.& N Hi 100 2/6 | Cty of ham Trms, 635, Om. M | 5 —5 4 10 11 — m 
Oo. tJoiot Station 4X Deb. Btk. (red.! 108 — 6 3 15 6 MEE e St 4 * Do. 496 isb ort. Debe. eee 909 900900 95 99 —1%2 8 18 B EI ost 
London Sieotrio Buppiy —.—— 2—2 ie ae v bs acl 342 ney ana South London Rly.Oon. Ord.| 72 —71 | 4 7 10 74 
Do. 6 Cent. 000009: cocote 09:0090€ i —6 5 0 0 eee se. D St. z ; Les t Dent cp: re Ue - uo E 2 : 15 : i 
Do. 4 per Gent. Ist Mort “er 1 100 —108 | 818 5 Mr. In. f. 1 u! . pst. DE | De ee oe E 535 11 ~ 
Metropolitan Meo. Bupply Ord... | 174—199 | 818 5 | Apei. Oct | 17): 1 [st Sb De. dort. Fp Da | uz % $ T 1| api ie 
Do. 4} per Oent.Deb let Mert.| 110 —115 | 819 1 Jn, Do.. — 81. 5 l V u7 — zu | $ 7 ?|May Nov jisi lo 
per Gent. Mri. Db. bu) : T]. 98 —101 | 8 10 8 8 £9 - I 5% | Co OMNE Mt. Db.(r| 102 —104 | 4 16 0 — | — 

. 4 per Cent. 1st Mort. sesso. 99 —102 818 6 one Vas n 5 6/0 Elec pet Cent. Pref .............-.-.- 15 —16 815 0 | a 
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* In calculating the yield, allowance has been made for accrued interest, but not for redemption, t Ex dividend. ł The London Stock Exchange Committee have refused to quote 
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NOTES. 


THE report of the Highways Committee of the London 
County Council and their engineers upon the cost of the conduit 
system of electric traction in the South of London is instructive 
No jugglery of figures and no statistics adduced from Er 
can alter the fact that Prof. KENNEDY’s original rough esti- 
mate for the conduit lines, including the power house, cables 
and all accessories, was £1 5,000 per mile of single track, while 
now the most favourable estimates tend to show that the cost 
approaches to twice that figure, and that the cost of the line 
construction, exclusive of cables, on the conduit system has 
been twice as much as the cost of the overhead trolley system 

would have been. There are some parts of London, as, for 
instance, the Thames Embankment, in which we shoald be 
loth to see the overhead trolley, or indeed any tramway at 
all, but in the district lying between Tooting, Blackfriars 
and Westminster Bridge the trolley wire would certainly 
have been no disfigurement. In recollection of the Liver- 
pool scare a few years ago, much is made of the question 
of safety, but it may be fairly assumed that the danger 
from well-constructed overhead equipment would be far less 
threatening than the risk involved at some of the intricate 
crossing places on the South London lines of the present 
system. Should a car stop at one of these places, at the spot 
where the conductor rails have been interrupted, not only will 
it be unable to proceed on its way, but the lights will be 
extinguished, and there might be considerable risk of collision 
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at night time. However, there is no doubt that, whatever 
may be said as to the choice of the system, the work itself has 
been carried out in an excellent and thorough manner, and the 
electric tramways of the London County Council, as a piece 
of engineering work, reflect credit on all concerned. We trust 
that their opening by the Prince oF WALES to-day will 


inaugurate an era of success. 


CONDUIT r. trolley was also brought forward in connection 
with a bill promoted by the Beckenham Urban District 
Council, and considered by the Police and Sanitary Committee 
of the House of Commons on Tuesday and Wednesday. It 
appears that the original intention of the promoters was to 
obtain power to construct 2 miles of tramway on either the 
conduit or overhead systems, the respective costs being 
£55,000 and £36,000. The District Council entered into an 
agreement to construct the lines and lease them to the British 
Electric Traction Co. for a period of 28 years, the company 
furnishing the requisite capital for the construction and giving 
certain guarantees, but the company absolutely refused to 
have anything to do with the conduit. system, and the pro- 
moters have, therefore, had to drop this proposition and be 
content with an overhead system or none at all. 

ES 
, Ir occasionally happens that an important precedent is 
created in the decision concerning an unimportant Bill 
before Parliament. The Wellingborough and District Tram- 
roads Bill sought powers to cross a railway at a level crossing 
in a publie road. The local authorities favoured the pro 
posal, but the railway company opposed and brought strony 
expert opinion as evidence against it. As Major-Gen. 
HUTCHINSON, of the Board of Trade, was also strongly opposed 
to such an arrangement, it has been decided that the manner 
of crossing the railway and the precautions to be taken for 
safety are to be prescribed by the Board of Trade. 

— 

THE task of formulating a scheme for the electric ligliting 
of Aldershot camp was greatly facilitated by the intlexible 
conditions under which the camp is governed. Not only was 
it possible to forecast, with a degree of accuracy undreamt of 
in ordinary practice, the actual load, but the times at which 
different portions of the load would occur were definitely 
known before even the drawings for the station were got out. 
It was also quite an easy matter to ascertain the load on various 


portions of the mains, and consequently to determine their 
most economical sectional area. The running of the station, 


D 
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too, is considerably simplified when it is known that a 
certain number of lights are switched on every day at 
some particular time, and that they are bound also to be 
extinguished every day with unfailing regularity. Standard- 
isation has been attempted with a certain amount of success 


in connection with the wiring and fittings. 
— — 


ONE of the most interesting features of the installation is 
the fact that the station was designed for steam turbines 
from the first, to the exclusion of other types of engines. 
The interest in steam turbines is being once more awakened 
in other directions also, and it is opportune to call 
attention to the fact that the master patent (No. 6,735 of 
April 23, 1884) taken out by the Hon. C. A. PARSONS expired 
last month, the patentee having been granted an extension for 
five years (see The Electrician, Vol. XL., p. 867). Engineers 
will look forward to the results obtained with the 5,500kw. 
steam turbines which are being put down at the Lots-road 
power house of the Metropolitan-District Railway. 


THE attitude of Parliamentary Committees with regard to 
local authorities possessing large electricity works within the 
areas scheduled by power companies has been a consistent one 
hitherto: they have invariably excluded these plaees from the 
sphere of operations of the power company. Lord GLANUSK’s 
Committee, which last week passedthe preamble of the Somerset 
Electric Power Bill, rightly refused, however, to be iufluenced 
by this precedent, and allowed Bath and Bristol to be included 
within the company's area upon certain conditions. Clause 42, 
of which we gave the text on page 135 of our last issue, was 
strenuously fought by the local authorities in question ; but it 
may be fairly argued that it will have the effect of maintaining 
a high standard of electric supply in these towns, both as regards 
efficiency of service and price, when the power scheme begins 
to bedeveloped. As the clause stands, the company can only 
supply current in Bristol or Bath with the consent of the 
Corporation in question, except that, failing agreement, it has 
power to appeal to the Board of Trade. This is certainly 
sufficient safeguard, and we trust that no alteration will be 
made when the Bill comes before the Lower House. 

—̃ͤ ͤ—(— — — — 


Physical Society.— At the Physical Society meeting on 
Friday, May 22nd, there will be an exhibition by Mr. Stottner 
of Nernst lamps. This meeting will be held in the rooms of 
the Chemical Society as usual at 5 o'clock. 

The Memorial to Galileo Ferraris.— The memorial in Turin 
to the memory of Galileo Ferraris will be unveiled on Sunday 
next in the presence of His Majesty the King of Italy. 
The monument is the work of the sculptor Contratti. 

Departmental Committee on Electricity in Mining.— 
Mr. James Swinburne has resigned his membership of this 
Committee owing to pressure of other duties, and Mr. W. H. 
Patchell has been appointed to fill the vacancy thus caused. 

The Proposed Sheffield University.— The Corporation of 
Sheffield have adopted a resolution heartily supporting the 
petition of Sheffield University College to the King praying 
that the city may be granted a charter for a university of its own. 

International Telegraph Conference.— We are able to state 
that the report to the effect that the British Government has 
invited Mr. Marconi to take part in the International Tele- 
graph Conference is incorrect. The international conference 
on wireless telegraphy proposed by the German Emperor will 
take place in Berlin at a later date than the International 
Telegraph Conference in London. 


Opening of the London County Council Tramways.— A; 
has been already announced, the Prince of Wales will open 
the first section of the London County Council’s tramways 
to-day at 3.30 p.m., when, accompanied by Her Royal Highness 
the Princess of Wales, a journey will be made to Tooting and 
back. 


Royal Society.—Among the Papers down for reading yester- 
day were “On the Photo-electric Discharge from Metallic 
Surfaces in Different Gases,” by Dr. W. Mansergh Varley, and 
“On the Radiation of Helium and Mercury in a Magnetic 
Field,” by Prof. A. Gray, F.R.S., and Dr. W. Stewart, with 
Messrs. R. A. Houston and D. B. McQuistan. 


Analyses of British Coals and Coke.—The “ Colliery Guar- 
dian " Company have issued the first part of a series of analyses 
of British coals and Coke which is appearing in the columns of 
the Colliery Guardian. Part ï. deals with the fuels of 
Northumberland, Durham and Yorkshire, and we are informed 
that Part II. is in a forward state of preparation. The parts 
are published at sixpence each. 

Trial Trip of a New Cable Steamer. — The twin screw steamer 
„Henry Holmes," built by Messrs. Napier and Miller, 
Yoker, for the West India and Panama Telegraph Co., 
has run her trial trip on the measured mile with excellent 
results, a mean speed of 11} knots having been easily 
attained. Some particulars of dimensions and equipment of 
the vessel were given in The Electrician for April 10th. The 
cable machinery has been fitted by Messrs. Johnson and 


Phillips. The * Henry Holmes” has now left for London. 
Cable Interruptions. Date of Interruption. 
Dominica - Martinique May 9, 1902 
St. Lucia - Martinique e May 9, 1902 
Guadeloupe Martiniqaquee sss 4 May 9, 1902 
Puerto Plata — Martiniqu Uw eese July 10, 1902 
Aner- Ralinſ s ree p xb Ra Aug. 2,1902 
Cayenne — Pinheiro e eene ni Aug. 13, 1902 
St. Lucia—St. Vincente sette Sept. 19, 1902 
Reissi- Issa (Yemen)— Camaran............ sesccececes Oct. 22, 1902 
Paramaribo— Cayenne ............... «eese ene Feb. 21, 1903 
New York—Hayti ........... ee eceeeee 22 2. April 13, 1903 
St. Vincent — Grenade May 9, 1903 
Falmouth- Blbbseeeeeee eaa Rn ec au May 13, 1905 


Andrew Carnegie Research Scholarships.— The award of 
the 1903 scholarships which Mr. Andrew Carnegie has pre- 
sented to the Iron and Steel Institute has now been made. It 
will be remembered that Mr. Carnegie, for the purpose of 
these scholarships, presented to the Institute 64 $1,000 Pitts- 
burg, Bessemer and Lake Erie Railroad Co. 5 per cent. deben- 
ture bonds, and the object of the scheme is to enable students, 
who have passed through a college curriculum or have been 
trained in industrial establishments, to conduct researches in 
the metallurgy of iron and steel and allied subjects, with the 
view of aiding its advance or applieation to industry. Full 
particulars of the conditions were given in Zhe Elertricion, 
Vol. XLVIIL, p. 331. The Carnegie gold medal in the present 
instance has been awarded to the following :—C. O. Bannister 
(London); Pierre Brevil (Paris); J. C. Gardner (Middles- 
brough); and K A. G. Dillner (Stockholm), vice-director of 
the Testing Institution of the Stockholm Technical School, 
whose researches are to be carried out in conjunction with 
A. F. Enstróm, lecturer on electrical engineering at the Stock- 
holm Technical School. 

Mechanical Road Carriages.—In his second and third Cantor 
lectures, delivered at the Society of Arts on May 4th and 11th, 
Mr. W. Worby Beaumont gave a description of some of the 
more recent English, French and American petrol and steam 
cars, including some of their parts in detail. His lecture was 
illustrated by excellent lantern slides. Although he did not 
touch upon electrie cars, he said that certain constructional 
features, standardised by long experience, would apply to 
them. The wheel base had gradually been extended from 
that of an average horse-drawn vehicle to 7ft. to eft. for 
motor cars of average power seating four passengers. Another 
point which he mentioned was the size of the wheels. At 
first the back wheels were chosen larger than the front 
ones, in accordance with the usual carriage practice; at 
present, however, all wheels are of the same diameter, vary- 
ing, as a rule, between 30in. and 40in. If rubber tyres 
were used this arrangement allowed them to be interchanged. 
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Being smaller they were also much stronger, 
weight—a consideration when the 
cars often proceed was taken into account.— 
O'Gorman i 


Society, last Friday. 


our readers, were not referred to. 


Report of the Light Railway Commissioners,—F rom the 
annual report of the Light Railway Commissioners for the year 
ended December 31, 1902, which is the sixth since the passing 
of the is Railways Act, it is seen that 31 fresh orders were 

to the Board of Trade during 1902, exclusive of 20 

which were still under consideration on December 31, 1901. 
Of the latter 20 orders 17 were confirmed last year, and three 
are still undecided: Eighteen of the 31 fresh orders submitted 
1902 have been confirmed, and of the remainder six 
have been confirmed since the date of the report, leaving seven 
still under consideration. No orders were rejected during 1902. 
Objections to confirmation were lodged with the Board of Trade 
in respect ot most of the orders, and in every such case an 
inquiry was held by the Board of Trade, and various amend- 
ments were made in the orders. Since the passing of the 
Light Railways Act in 1896, 420 applications have been made 
Of these 212 
Board of Trade for con- 
firmation, 156 have been rejected or withdrawn, 30 have been 
approved by the Commissioners, but not yet submitted to the 
Board of Trade; decisions in respect of two applications have 
been deferred, and 20 applications made in November, 1902, 
Mi No loans have been made during 


submitte 


during 


(including applications for amending orders). 
orders have been submitted to the 


have still to be consider 
1902 with respect to light (electric) railways, 
constitutionzof the Light Railways Commission is Lord Jersey 


(chairman), G. Boughey and H. À. Steward, with A. D. Erskine 
secretary. The report is accompanied by a list of all the orders 
since 1896, with dates of 


confirmed by the Board of Trade 
confirmation and mileage authorised. 


Wireless Telegraph Notes. Laffan telegram, published 
in Monday’s morning papers gives currency to a statement 
made by Mr. W. S. Fielding, Canadian Minister of Finance, to 
the effect that the Marconi wireless telegraph system had not 
been the success hopett for, and that the Government did not 


' 


propose to make further contributions towards it. On the 
other hand, it is reported that Mr. Vyvyan, the chief engineer 
in charge of the Table Head station, says that there has been no 
hitch except a temporary breakdown of a mechanical nature. 
——Mr. Marconi has been féted on all sides during his 
visit to Rome, and various experiments have been made during 
his stay here. Particulars of what has been accomplished 
from a technical point of view have not been made public. 
——It is reported that two German explorers, Drs. Scholl and 
Anschutz, contemplate employing wireless telegraphy in con- 
néction with a submarine Arctic expedition which they are 
organising. The proposal is to erect a large station on the 
Island of Spitzbergen, the expedition carrying a similar 
apparatus. 
America have secured at Cape Flattery, the extreme north- 
west point of the United States, a site for a trans-Pacific wire- 
less telegraph station. Three towers, 225ft high, will be 
erected ina ANA ME arrangement, supporting three vertical 
screens of wire. The power of this station will be 90 H.P. 
and will operate with similar stations at Dutch Harbour, and a 
relay station at Nome, Alaska. The service will be carried west- 
ward towards Kamstchaka and Japan. Work has actually been 
commenced at Cape Flattery, and it is estimated that the 
station will be ready for operation in September. An exact 
duplicate of this Cape Flattery station is to be erected upon 
the Exposition grounds at St. Louis. 
will be larger than the others and will be surmounted with a 
gallery to which high-speed elevators will convey visitors. At 
the top of each tower there will be a crown of incandescent 
lights, and a series of large Geissler tubes will be attached to 
the top of the antenna screens. As the voltage will be from 
90,000 to 75,000, it is expected that very weird and beautiful 


weight for 
speed at which these 
Mr. Mervyn 
elivered an interesting and entertaining lecture on 
motor ears, under the auspices of the Westminster Lecture 
The lecture, which was illustrated 
with cinematograph views, was purposely not of a highly 
technical character, and the particular matters in connection 
with electrical cars and ignition devices which would interest 


The present 


The De Forest Wireless Telegraph Co. of 


One of the three towers 


effects will be obtained at night whenever the transmitting key 
is operated. De Forest apparatus is to be employed on Sir 
Thomas Lipton's yachts Erin and Shamrock III. for the 
forthcoming races. 

The Late Dr. John Hopkinson.—On Monday, in the Hop- 
kinson wing of the Engineering Laboratory, Cambridge, a bust 
of the late Dr. John Hopkinson was unveiled by Sir Joseph 
Lawrence, M.P., chairman of the Linotype Co., which has 
made the gift. Sir Joseph Lawrence said the offering was a 
token of the recognition on the part of some industrial under- 
takings of the valuable service rendered by Dr. John Hopkin- 
son to the electrical, mechanical and civil engineering industries. 
Lord Kelvin referred back to the time when Dr. Hopkinson 
was an undergraduate in the University, which then gave such 
little encouragement to the cultivation of physieal science. 
But the present engineering school owed much to Dr. Hop- 
kinson, who had been for many years planning the general 
scheme which had developed so magnificently under the 
guidance of Prof. Ewing, and they must feel how appropriate 
it was that Dr. Hopkinson's bust should be placed in the 
Hopkinson memorial wing of the engineering laboratory. 
This wing (presented by Mrs. Hopkinson) was now in full 
action, and its value had been enhanced through the generous 
assistance of Mr. George Westinghouse in fitting it out. What- 
ever reforms were made in the education of the University, 
they would never forget the old mathematical tripos, which 
formed the one sure foundation in the application of science, 
chemistry, physies, engineering, dynamos and arts in general. 
The Vice-Chancellor, in accepting the gift on behalf of the 
University, said that the school had been a signal success under 
the guidance of Prof. Ewing, who, everyone regretted, was 
soon leaving Cambridge. But the fact that our future naval 
heroes would pass through his hands would enable them all to 
sleep more soundly in their beds, and no one doubted that 
Prof. Ewing had done the right thing when the larger call came 
to him. Prof. Ewing, in thanking the donors of the gift, said that 
for the proper development of the laboratory another £10,000 
was needed. There seemed to bean impression about that the 
University was so rich that it could get anything it required. 
But this was distinctly not so, and one engineer who had 
taken a great interest in the movement, when he had been dis- 
illusioned on this point immediately offered to subscribe one- 
fourth of the necessary £10,000. Since then one of the other 
three-fourths had been promised, and he now wanted 45,000. 
Although the school would soon pass into other hands much 
against his personal choice—he felt absolutely confident that 
its future success was assured. Dr. Hopkinson and Principal 
Hopkinson each made a few remarks and the ceremony 
concluded. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 15th. 
Rovar Society. 
9 p.m. Conversazione at Burlington House, 
MONDAY, May 18th. 
SOCIETY OF Arts, 
5 p.n. Cantor Lecture IV. “Mechanical Road Vehicles,” by 
; W. Worby B-aumont. 
TUESDAY, May 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LOCAL SECTION. 
$ p.m. Meeting at 207, Bath-street, when the adjourned discussion 
on Mr. M. T. Pickstone's Paper on Three-Phase H igh-Voltage Elec- 
tric Railways, with Soecial Reference to the Valtellina Railway“ 
will be taken. A Paper will also be read on ^ Commutator 
Design," by W. B. Herc. 
WEDNESDAY, May 20th. | 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION, 
7:30 p.m. Annual General Meeting at 92, Vicroria-street, S. W. A 
discussion will afterwards be cpened hy Mr. J. R. Hewett on 
„The Relative Merits of Various Types of Prim» Movers for the 
Genera: ion of Electrical Power.” 
FRIDAY, May 22nd. 
! WESTMINSTER LECTURE SOCIETY. 

4:30 p.m. Lecture at Caxten Hall, Westminster, by Mr. F. C. 
Raphael, on “ Telephony, with Particular Reference to the London 
Teleph »ne System." . ij 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LOCAL SECTION. 

9 p.m. Ordinary Meeting at the Royal C lege of Science, Dublin. 
Paper to be discussed: Future Development of Electric 
Generating Stations,” by A. W. Whieldon. 
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ELECTRIC LIGHTING OF THE ALDERSHOT CAMPS. 


What is one of the largest private installations of electric 
light in the world is rapidly nearing completion at Aldershot. 
The whole scheme is unique in two respects—viz., its size, 
and the fact that the station was designed from the first to 
employ steam turbines only for the purpose of generating 
electrical energy. There are, however, other points distin- 
guishing it from the majority of electricity supply under- 
takings of a similar size. These will present themselves in the 
course of the description which follows. 

At present, Welsh ‘coal, supplied to H.M.’s Government at 
low contract prices, is used, and is carted from the railway, 
although it is proposed to construct a siding to the works at 
no distant date. There are five bunkers, each holding 10 tons 
of coal when tipped, and considerably more, of course, when 
stacked. It is intended to feed each boiler from a separate 


ds at each end of the steam pipes, and one Geipel and 
ange steam trap for each range. The separated water is 
carried, by a common delivery, to the feed tank situated over 
the boiler house. All piping is lagged. l 

The chimney is of round section, 150ft. high above floor 
level and 7ft. 6in. in diameter at the top. It is lined to a height 
of 70ft. with firebrick, between which and the ordinary brick- 
work there is a ventilated space ; it was built by Messrs. W. 
Furse & Co. of Nottingham. The two economisers are by 
Messrs. Green & Co., and consist of 192 tubes each. They 
may be used singly, in parallel or in series, and there is no 
bye-pass flue but a totally separate reserve flue. Two 1 H.P. 
Lundell motors operate the scrapers. 

Running parallel with the boiler house is the engine-room, 
which contains three Parsons turbines directly coupled to 


GENERAL VIEW OF ENGINE Room, 


bunker in order to facilitate the making of tests, and there 
will never be more than five boilers working simultaneously. 
A narrow-gauge track runs into the boiler house, and, if 
desired, coal can be brought in from a reserve storage by a 
small truck over a weighbridge. The steam-raising plant con- 
sists of six Babcock and Wilcox boilers set in three 
pairs, each having an evaporative capacity of 5,000lb. per 
hour from and at 212?F., and a heating surface of 1,619 
sq. ft. They are hand-fired, and the feed is arranged in 
duplicate. Two sets of three-throw Hayward-Tyler feed 
pumps are driven, through single reduction gear, by two 
Siemens 8 H.P. series motors, control of speed being attained 
by a variable series resistance ; one set is capable of supplying 
the entire feed. The steam range is also in duplicate, all 
pipes, including expansion bends, being of solid-drawn steel, 
with branches riveted on. Messrs. Babcock and Wilcox 
manufactured and erected all the pipe work. There are 


Parsons two-pole over-type generators of 250kw. each. These 
machines run at 2,000 to 2,200 revs. per min. and are auto- 
matically lubricated. The bed-plate is arranged as an oil tank, 
fitted with cooling pipes, and is not bolted down, but stands 
on wooden blocks resting upon concrete foundations. The 
dynamos are shunt wound and generate continuous current at 
400 to 450 volts. Regulation is accomplished by means of an 
electrical governor consisting of a solenoid and a plunger acting 
against the pull of a spiral spring. Each turbine is also fitted 
with a centrifugal governor. When these machines were 
tested the cooling pipes in the bed-plate were not used. At 
full load the steam consumption per kilowatt hour was 24-91b. 
with a 26°75in. vacuum, and 131lb. pressure of steam at the 
stop valve. Under similar conditions at half-load the consum- 
tion was 29:11lb. and at quarter-load 37:75lb. There is 
also one 100kw. turbo-generator with two dynamos mounted 
in tandem on the shaft, which may be used as a steam balancer 
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when desired. It runs at 4,000 revs. per min., and the con- | bipolar, run at a speed of about 480 revs. per min., and were 
sumption of steam under test, with a 27in. vacuum and steam | built by the India Rubber, Gutta Percha and Telegraph 
at 13ilb. pressure, was 27:82lb. at full load. For boosting | Works Co. 

and balancing, four machines are mounted on one shaft, and The condensers are of the Admiralty type, and were supplied 


— v 


100 kw. ToRBO-GENERATOR. 


ONE SRT OF CONDENSER PUMPS. 


comprise two compound-wound machines for balancing, capable | by the Wheeler Engineering Co. They are fitted with a relief 
of dealing with 100 amperes: out. of balance, and driving two | valve by Messrs. Blake and Knowles, so that in the event of 
generators, each capable of raising the pressure 100 volts when | the vacuum failing the exhaust will automatically go to atmo- 
290 amperes is passing through them. These machines are ! sphere. Messrs. Hayward Tyler & Co. contracted for the 
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whole of the condenser pump sets and themselves constructed 
the three-throw Edwards air pump. — As will be seen by 
the illustration which we give of these pumps, they are 
mounted on a single shaft. The centrifugal pump for the 
circulating water is by Messrs. Gwynne, and there is also 
a three-throw pump which lifts the condensed steam from 
a small hot well in the basement to the feed tank on the roof. 
There are two sets of these pumps and the tank delivery pump 
is, in each case, geared to its shaft through a friction clutch, 
one set being sufficient for full duty. Each set of pumps is 
electrically driven by a shunt-wound four-pole open-type 
Siemens motor of 17 H. p. 

Outside the works is a cooling pond 200ft. by 100ft., and 
with an average depth of 6ft. It is supplied with water from 
the roofs of buildings situated on an adjacent hill, but there 
are also alternative sources in the Government water supplv 
to the camp and the town mains. The cooling pond water can 
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be used for boiler feed if it should be necessary at any time. 


The pond itself is completely lined with Callender's bitumen, 


which is placed between a 6in. layer of concrete and broken 
bricks at the sides, and two Gin. layers of concrete at the 
bottom. A cement facing covers its whole surface. An 
allowance of 40lb. of water per pound of steam condensed has 
been made. Hopkinson valves, with parallel flow, are used 
throughout, non-return valves by the same makers being 
employed in the steam ranges. The separator columns of the 
turbines are all drained by one lin. Geipel and Lange steam 
trap into a common pipe. 

The switchboard, of white marble, was constructed by 
Messrs. Siemens Bros., the instruments being by Messrs. 
Kelvin and White. There is a separate panel for each gene- 
rator, both positive and negative leads being brought to the 
same panels. The generator panels are all at one end of the 
board and the 14 feeder panels at the other end. In between 
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are the balancing and boosting gear panels One panel is set 
apart entirely for the switches and instruments employed in 
the lighting of the station. The whole board is arranged for 
two pressures in the event of the ultimate adoption of boosted 
feeders for supplying distant points. The neutral 'bus bar is 
earthed through a permanent resistance which only allows 
20 amperes to go through, and there is also a Kelvin and White 
polarised recording ammeter with an automatic cutout, which 
comes out with excess of current and cuts in the resistance. 

An E.. S. battery is employed for regulating purposes. It 
consists of 230 cells with a capacity of 100 amperes for 10 
hours, and has 21 regulating cells at each outer end. 

Distribution is carried out by means of Siemens lead- 
covered eables, the largest of which is a three-core feeder, the 
conductor sections being 0:55, 0°58 and 0:225 sq. in. These 
are laid in stoneware trough, with a stoneware cover, which is 
filled in with bitumen compound. At road crossings they are 
laid in iron troughs with iron covers. 

At various points in the area there are connecting boxes— 
similar in appearance to tramway section pillars— which permit 
of the connection or disconnection of any section of mains. 
Feeders are brought to certain of these boxes, and from all 
there are taken out distributors. The whole of the mains are, 
in fact, laid on the ring system. From each of the boxes 
there are run sub-distributors to the buildings to be lighted. 
Iron service boxes are fitted to the walls outside the buildings, and 
by means of a key switeh every light in any particular build- 
ing may be switched off. For external lighting there are 32 arc 
lamps with two 16 c.p. incaridescent lamps fixed on brackets, 
so that the latter may be used after the former have been 
extinguished. In side streets there are about 350 columns 
carrying two 8 c. p. incandescents in series at 400 volts. These 
are switched on at the pillar boxes. Altogether, there are 
about 16,000 8 c.p. lamps employed in internal lighting, and 
100 H.P. for motors for various purposes, such as lifts, the 
manufacture of food, clothing, &c. It is expected that this 
will be considerably increased in the near future. Where the 
walls are plastered in officers’ quarters, for instance—casing has 
been employed ; but in the soldiers’ quarters, where there is no 
plaster, steel conduit, screwed and earthed, is universally used. 
No circuit is permitted to carry more than 3 amperes. The 
following firms have acted as contractors for the wiring work 
at various times: Messrs. Foote and Milnes, the Nationai 
Electric Wiring Co., Edmundsons, Drake and Gorham, and 
Rashleigh Phipps & Co. 

The whole installation has been carried out under the direc 
tion of Col. Wm. Pitt, R.E., and Lieut.-Col. H. J. Jerome, 
R. E., C. B., former and present Commanding Royal Engineers, 
South Aldershot, the Division Officer for the buildings being 
Capt. L. H. Close, R.E. The following officers have advised 
on behalf of the War Oftice:—Major Stuart, R.E., Major 
Baylay, R. E., and Capt. A. H. Dumaresq, R. E. 

The civilian staff appointed by the War Office to carry out 
the work consist of Mr. A. J. Mayne, Mr. H. Codd and 
Mr. J. F. Collard. 


THE “ELECTRIFICATION " OF THE MERSEY RAILWAY. 
(Continued from page 123.) 


The generating station which supplies current for the Mersey 
Railway is situated at Shore-road, adjoining the Hamilton- 
square railway station, Birkenhead. A glance at the map in 
our last issue will show that this situation is an advantageous 
one, approximately in the centre of the system. There are 
three buildings in all—viz., the generating station proper, the 
battery house and the fan house. The buildings are substantial 
steel structures, bricked in and finished off with stone trim- 
mings. The station is connected by a branch of the Birkenhead 
Docks Railway with the railway systems of the country. 

The neg house has inside dimensions of 135ft. by 1 45ft. Yin. 
It is ivided by a brick wall into a boiler room (79ft. long) 
and an engine room (66ft. 9in. long). The arrangements for 
dealing with the in-coming coal and the out-going ashes are 
most complete. The coal (Staffordshire) is tipped into a 
breaker, actuated by a Westinghouse compound-wound motor 


of 74 H.P. capacity. The broken coal is then carried by à 
bucket-conveyor (Fig. l) to the five storage bins under the 
roof of the building, and tipped into them automatically. The 
total capacity of the storage bins is 600 tons. After unload- 
ing, the conveyor descends vertical and returns to the 
breaker horizontally underneath the passage between the 
boilers. Above this horizontal stretch, and in front of 
the boilers, grate-doors are placed, through which the ashes 
from the boilers may be shovelled on to the returning 
buckets, This transporting arrangement is driven by a 15 H.P. 
electric motor. 

The boiler room contains nine Stirling water-tube boilers. 
They have a heating surface of 4,370 sq. ft. each, and generate 
steam at a pressure of 170lb. per square inch. Three of the 
boilers are arranged to supply steam at low pressure to the beam 
engines used in connection with the drainage of the Mersey 
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tunnel. One boiler, however, is sufficient to supply this steam. 
The boilers are guaranteed to utilise 85 per cent. of the calorific 
value of the coal burned. The grate area is 81 sq. ft. Natura! 
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| Water turbine cleaners are used for removing scale from the 
water tubes. 
and of the coal-feeding device taken from the end of the 


A general view of. the arrangement of the boilers 
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Fia Z. — VIEW or RONEY STOKER AND DRhIVINd ENGINE. 


draught is produced by a chimney 250ft. high, with an inside 
diameter of 43ft. On leaving the boiler, the steam is 
superheated 140deg. in a superheater built in the boiler. 


passage, is shown in Fig. 2. The stoking is mechanical, 
Roney stokers being employed, These receive their power from 
four Westinghouse engines, one of which is seen in Fig. 3. 
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Fic. 4.—GEgNERAL VIEW or ENGINE Room. 


The feed water, which is taken from the public supply, passes 
through a softening plant and through an economiser, and 
enters the boilers at a temperature of about 212deg. The 
softening plant is of the Harris type, capable of dealing with 
3,000 gallons of feed water and 10,000 gallons of condensed 
water per hour. The economisers are of the Clay Cross type, the 
scrapers for which are driven by two Westinghouse 511.P. motors. 
Steam is distributed through a ring system of steel piping 
with diameters of 10in. and 12in. The exhaust is conducted 
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Fic. 5.—DriAGRAM or HOLLY SYSTEM or Stream Pieg DRAINAGE. 


through pipes built up of sheet steel and varying in diameter 
from 32in. to 48in. The drainage of the water condensed in 
the pipe system is effected by the Holly gravity return system. 
The object of this system, which was briefly described in Thc 
Electrician, Vol. XLV., p. 370, is to return the condensed water 
continuously and automatically from the steam pipe system to 
the boiler without using any moving mechanism, but solely by 
the action of the boiler steam. Steam follows the path shown 
in the diagram, Fig. 5. Any condensed water will accumulate 
in the separator and will be driven by the live steam up the 


Fic. 6. 


4 


—DooBLR Current GENERAT R. 


THE ELECTRICIAN, MAY 15, 1903. 157 


“riser” and emptied into the “horizontal.” This can only 
occur when the steam pressure in the horizontal“ is inferior 
tothat at the separator, which is actually the case, owing to 
the condensation of steam in the “horizontal” and in the 
“riser” leading up. to it. The pressure of the boiler 
cannot force water backwards to fil up this space of 
reduced pressure, as it is balanced by the column of water 
in the “drop leg" plus the remaining pressure in the 
“horizontal.” This column of water in the “drop leg” 
gradually increases by the flow from the “ horizontal,” con- 
sequently the pressure on this side exceeds that of the boiler. 
To balance matters again, a corresponding quantity of water 
flows from the “drop leg” into the boiler. In larger plants 
and in special circumstances the pressure in the “ horizontal” 
may have to be reduced artificially, but this is a detail which 
does not affect the principle. 

The floor of the engine room is considerably higher than 
that of the boiler room. This allows the steam and exhaust 
piping to be conveniently arranged underneath the generating 
plant. 
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The current is generated at 650 volts, so that these sets 
may be used,. if necessary, for traction purposes. Their 
engines are of the standard Westinghouse vertical compound 
type, with cylinders of 16in. and 27in. diameter respectively 
and l6in. stroke. They are single acting and are governed 
by a single horizontal piston valve. Directly coupled to the 
engines are the continuous-current generators mentioned. They 
are of similar construction to the larger ones, but not provided 
with equalising connections. The speed is 250 revs. per min. 
The engine room also contains a booster set, which is used for 
charging the storage battery. The latter consists of 320 cells 
of the Chloride type. 

Following the usual practice, the switchboard is mounte:l 
on a gallery overlooking the engine room. This gallery is 
about 12ft. above the floor, and extends the whole width of 
the engine room. Its width is about I8ft., allowing ample 
space in front and back of the switehboard. As will be seen 
from Fig. 7, this consists of 19 panels. They are of marble 
and fitted up on the usual Westinghouse lines. The smaller 
switehboards used in connection with the lightinz of the build- 
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Fic. 7.—SwitTcHBOARD. 


Current is generated by three large sets, each consisting 
of a vertical cross-compound steam engine directly coupled 
to a Westinghouse double-current generator, supplying either 
continuous or alternating current or both simultaneously. 
Alternating current is at present not required, but, with 
a view to future possibilities, it was thought advisable 
to go to the small additional capital outlay, so as to 
secure the advantage mentioned. The steam engines are of 
the Westinghouse-Corliss type, with cylinders 30in. and 60in. 
in diameter, and a stroke of 48in. The steam is reheated in 
a receiver placed between the cylinders. The admission 
valves of the high-pressure cylinders are of the poppet type, 
all other valves being of the usual Corliss design. The 
normal output of the engines is 1,650 H.P. at 94 revs. per 
min. and with 170lb. steam pressure per sq. in., and a vacuum 
of 25in. It is stated that they will stand a continuous over- 
load of 60 per cent. when condensing and of 40 per cent. 
when non condensing. Each set occupies a floor space of 
about 30 sq. ft. The double-current generators, of 1,250kw. 
capacity, are built directly on the shaft between the high-pres- 
sure and low-pressure cylinders. They supply continuous 

current at 650 volts pressure, and alternating current at a 
frequency of 25^» per sec. The magnet frame, which is of the 
circular type, is horizontally divided, and carries 32 cast-in 
pole-pieces of soft steel stampings. The fields are over- 
compounded so that from no load to full load the voltage rises 
10 per cent. The armature is of the slotted drum type 
and is constructed on the usual Westinghouse lines. Its 
core and the commutator are both secured to the same spider, 
the core being built up of segments consisting of stampings 
with inner lugs which fit into dovetail slots machined in the 
periphery of the cast-iron armature spider. The armature end 
plates are of cast steel, and the conductors are forged from 
copper bars and are insulated prior to being placed in position. 
To reduce sparking the armature is fitted with equalising 
connections. For supplying current for lighting purposes 
two separate sets of 200kw. capacity each are installed. 


ings and for the control of the small motors used in the plant 
are separate, and are to be found in various parts of the build- 
ing. The lighting is effected by incandescent lamps, three 
210-volt lamps being connected in series. 

The fan house contains an electrically-driven fan, which 
replaces the 40ft. steam-driven fan formerly used. 


( To be concluded. ) 


THE MILAN-GALLARATE-PORTO CERESIO 
RAILWAY. 


(BY OUR SPECIAL CORRESPONDENT.) 
(Coneluded from page 112.) 


The present rolling stock consists of 20 motor cars, each 
40 tons in weight and 5^9ft. long, 20 trailers of the same length 
weighing 25 tons each, and one electric locomotive weighing 
35 tons. The passenger cars are of the bogey type, comfortably 
fitted for both first and third class passengers. Access is 
obtained to them by two end platforms and a central vestibule. 
Each axle of the bogey is equipped with a 165 H.P. motor. 
The total power per car may seem lavish, but it was considered 
necessary so as to be able to get rapid accelerations after the 
frequent stoppages and to keep up satisfactorily a speed of 
60 miles an hour when desirable. There is a series-parallel 
controller in the driver's cabin at each end of the motor cars, 
either of which governs the connections of all the four motors. 
In addition the automatic cutouts and the usual apparatus are 
installed there. A hand brake is provided together with the 
compressed air brake, the latter being worked from a com- 
pressor driven by a 4 H.P. motor. The lamps for the interior 
of the car and for the head and tail lights of the train are 
run in series across the 650 volts. 

The locomotive which is used for goods only is equipped 
with four motors of the same size as those in the motor cars, 
while the controlling arrangements are very similar. 


158 THE ELECTRICIAN, MAY 15, 1908. 


There are at present in construction 16 motor cars with two | through iron caps fixed on the top of the insulators in such a 
motors cach, and five mail and baggage cars with four motors | way that they are free to expand with temperature. Allowance 
each, where the control may be on the multiple-unit system. is also made for the slight vertical movement due to the pres. 

The current taken by each car varies 
from 700 amperes at starting to 600 
amperes normally. The arrangements for 
collecting have, therefore, to be very 
efficient. In order to ensure good contact, 
even when the third rail and the track 
are out of truth, the collecting shoes, 
which are four in number, are connected 
by means of angle irons directly to the 
axle boxes. The method of fastening can = 
be seen in the diagram. The shoes at a FERME" h S | FE —— 
each corner of the car ensure a constant | pmo - | 
supply of current at points and level 
crossings where the third rail is shifted 
from one side to the other as is found 
most convenient. 
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ARRANGEMENT OF THIRD RAIL, SHOE, &c. FLEXIBLE BOND FOR THIRD RAIL. 


The current-carrying rail is of the Vignole type, weighing | sure of the collecting shoes. The bonds are of flexible copper 
93Ib. per yard, and is laid in 39ft. lengths. The insulators | with a cross section of 200mm. To avoid “creeping” on 
are spaced at 13ft. intervals, and almost every type of glass, inclines, 10 lengths are made up into one section and are 

| solidly bonded. The middle point of this 
section is anchored, end special flexible 
connections are then made under the fish- 
plates at its ends. These allow sufficient 
play for the whole temperature expansion 
/ of the section. Where the track is double, 
J ! the contact rails are bonded transversely 

PN AAA | every 100 metres by connectors of 11mm. 
IA AAA AVA diner At bois and crossings the 
continuity is secured by means of armoured 
cables with conductors of 400mm. cross- 
section. The resistance of the third rail is 
0:03 ohms per kilometre, and the amount 
of leakage at the insulators varies with 
the weather from 01 to 0 13 ampere per 
kilometre. It is unprotected except at the 
stations and other situations where the 
public have to cross the line. In the 
open a sloping board is all that covers 
it; but at stations the conductor-rail is 

— carried on brackets fixed partly under the 
VIEW ON LINE NEAR SUB STATION, SHOWING PROTECTED THIRD-Rart AT CnossixG (IN FonEGR UN“). platform, the whole being roofed over by 
an iron chequer plate. It is not, however, 
porcelain and composition has been or is being tried. The { absolutely impossible to step on to the live rail in endeavour- 
best results appear to be given, however, by artificial granite, | ing to get on the platform. 
and this is the substance in general use. The rails pass] The track rails are also of Vignole type, and weigh 751b. per 
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yard, The bonding is done by llmm. wires, In addition, 
each pair of rails and each track are bonded transversely every 
100 metres with similar connectors. 

Some of the figures bearing on the cost of working may be 
of interest. The total output in units for the year now averages 
five millions. With coal at 26s. per ton each unit requires a 
consumption of 3:4lb., and 3:761b, at 18s. 6d. per ton. The cost 
per unit delivered at the switchboard, including all charges, is | 
0-6ld. The maintenance cost of each sub-station, inclusive of 
wages, lubrication, repairs, &e., varies from £200 to £240 per 


annum, For inspecting the third rail and the various track 
bonds, for keeping in repair and making good thefts, the 
yearly charges amount to £4 per kilometre, 

An excellent load-factor is maintained on the rolling stock, 
each car running on an average 360km. perday. The benefits 
of electric traction in enhancing receipts are shown by the com- 
parison of corresponding periods in 1901 and 1902, During nine 
months in the respective years the figures were £29,500 and 
£39,700 a satisfactory and handsome increase—notwithstand- 
ing the reduction which had been made in the fares in 1902. 


: * 
THE LONDON COUNTY COUNCIL TRAMWAYS. 
(Continued from page 114.) 
| necessary to switch off any section in consequence, say, of a 
simple as in the ordinary case of an overhead trolley wire with | plough sticking, or for some other reason, but, on the other 
rail return. In the present case four pairs of conductors have | hand, it is important that there shall be no possibility of a 
to be fed at each feeder pillar, each pair of conductors of each | short cireuit being caused by feeding a section from both ends 


Feeding the conductor rails at the section pillars is not so | 


Fig, 16.—GENERAL VIEW OF THE BRIXTON SUB-STATION, 


of the two tracks being interrupted for a distance of 2ft. Means 
have to be provided for disconnecting any one of the eight 
conductors from the feeder, and also for connecting it through 
to the corresponding conductor on the other side. Provision 
is made at the sub-station for reversing the two conductors 
constituting each feeder, so that if, for instance, the insulation 
of the conductor which is positive for the time being has 
become bad on any particular section, the conductors may be 
reversed, the bad conductor becoming then the negative, which 
is normally earthed at the sub-station. At this point a 
correction may be made in the last paragraph of the portion 
of this artiele published last week. The negative conductors are 
earthed at the sub-station ’bus bars, and means are provided to 
reverse the line feeders when necessary, as stated. This reversal, 
however, does not earth the positive but merely puts the line 
feeder which was positive to the earthed negative side. The 
positive of the generators is never earthed—only the negative. 
This question of reversing also raises another point. The 
drivers must have aecess to the feeder pillars, in case it is 


| when one pair of the feeders has been reversed at the sub- 


station. "This difficulty is got over, not by using separate 
pillars for the reversing switches, as is done at Bournemouth, 
but by employing a double pillar. Photographie views of one of 
these pillars are shown in Figs. 18and 19. The pillars have been 
supplied by the British Insulated and Helsby Cables Limited, to 
Mr. Rider’s design. The side to which the driver has access, and 
which is provided with a key different to the other side, is shown 
in Fig. 18, Fig. 20 showing this front of the pillar in elevation, 
and also a cross-section of the pillar, the drawing being to 
scale. Asis seen, there aresimply on this side eight switches, 
and these connect what may be termed the line feeder bus 
bars on the other side of the pillar to the four conductor rails. 
In addition, there is a telephone at the bottom of the pillar, 
by means of which the driver can communicate with the nearest 
sub-station. The other side of the pillar simply contains 
links, and these are shown diagrammatically in Fig. 21, and in 
the photographic view Fig. 19. No. 1 in Fig. 21 shows the 
positive cable connected to the positive rails, and the negative 
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to the negative rails, both on the left-hand side, the right- 
hand rails being, it may be presumed, fed from the next feeder 
pillar. In No. 2, on the other hand, the rails on the right- 
hand side are fed, and not those on the left-hand side. In 
No. 3 both rails are being fed at the same time, and in No. 4 
the feeders are insulated, and the rails are connected through. 
As is seen, no actual reversal can be made in the feeder pillar 
itself, but means are provided at the sub-station for reversing 
any pair of feeders, and, consequently. to avoid the possibility 
of short circuits, it is essential that this part of the feeder 
pillar should only be controlled by the man in charge of the 
sub-station. 


Fic, 17.—Test BOADZAT THE BRIXTON SUB-STATION, 


“The sub-station connections are shown diagrammatically in 
Fig. 22. Fig. 16 is a photographie view of the Brixton Road 
sub-station, and Fig. 17 a closer view of the testing board 
whose raison d'être has already been suggested and will be more 
fully explained. The low-tension feeders coming from the 
power house are connected each to its own 'bus bar running 
along the top of the feeder board at the back. There are on this 
board a number of panels (nine at the Brixton Road and eight 
at the Clapham sub-station) from which a pair of line feeders 
run to each of the section pillars placed at approximately -mile 
intervals along the route. The sub-station ends of these feeders 
terminate at thecentral contacts of throw over reversing switches, 
and the positive and negative feeders from the power house are 


brought to the terminals 1 and 4 respectively of these switches 
(Fig. 22), the positive through a 300-ampere circuit-breaker 
and ammeter (of the permanent magnet moving coil shunted 
type), and the negative through an ammeter only. Bridged 


N 
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Fic. 19.— CONNECTING LINKS IN SECTION PILLAR. 


across each line feeder at the bottom of the board is a lamp, 
which is alight so long as the feeder is charged, and presumably 
is intended to facilitate inspection in case of a breakdown. 


it 
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We now come tothe testing connections. Before the switch 
makes with the contacts 1 and 4, it passes through a half-cock 
1 connecting the line feeders to the contacts 2 and 3. 

hese are connected to the ’bus bars of the testing board, where 


* — s ' 
J a” "es ' 2 — — 
. 5 — -* ci LI ti U " — 
TH m. OU a, - 
e D * è — 
à’ "2 2 * ' H / 
RP S 5 4 y 
* 2 Si f ~ 
. G o TI ` 
à < ' uam Lu 
a.i , ie 
1 — Lj ' OC 
Y e ' 
, 
" : | 
t ' : : Telophons Get 
LI 
1 11 H i l D ! af chr fey de PRL 
— T v9 s 
1 — — : T ** — „ 24 
^, ' MEAS E LE E ôd 
E ' ato Wu E 77 
‘ d ' 
: i v j! ENERO P 
LI LI * 127 7 — 4 
i 4 " * p. i 
4781223 for ni a p TE d 
DL 2' ^ 


End connections for V 
3-core telephone cable [^ 


C.I. Carrie 
for sealing boxes) - 


Scale of Feet. 
0 1 2 


Fic. 20.—ELEVATION AND SÉCTION OF FEEDER PILLAR, 
each is connected to the main 'bus bars through a resistance of 


54 ohms, a cut-out and a two-scale ammeter. On this board 
also the main negative ’bus bar is earthed through a circuit- 


breaker, a recording ammeter and a water resistance, the latter | 


being operated by means of a hand wheel in front of the board. 


No. 1. No. 2. 
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Fic. 21.— Di46RAM or Link Connections IN FEEDER PJLLAR. 


The six lamps seen at the top of the board are connected as | 


follows :—The upper three are connected between positive 
and ‘earth, across the mains, and between negative and earth 
respectively ; the lower three are connected in the same way 


to the testing bus bars, so that the 5-5-ohm resistances already 
mentioned are included in each case. 

_ Normally, the positive and middle lamps in both rows glow 
thus 33 8, showing that the negative is earthed. We will 
assume that line feeder A is connected to the positive and B 
to the carthed negative at the time. If, now, the circuit- 
breaker on the line feeder in question falls, the attendant 
immediately draws the reversing switch back to the half-cock 
position, connecting the line feeders to the testing 'bus bars 
instead of to the main ’bus bars. If the fault is on A the 
lower positive and. middle lamps being short-circuited by 
it will not glow, and the six lamps will appear so: 9 9 8. 
If there is a short-circuit without earth, the middle lamp 
in the bottom row will be out, but the other two in 
the same row will glow faintly : 9 99. The third case 
which is possible is a short-circuit on account of a wrong 
connection of the links in the section pillars; the lamps at the 
bottom of the feeder panel will continue to glow after the 
circuit-breaker above them has fallen, for the feeder will be 
fed back from the track. In the first case of an earth on A, 
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Fic. 22.-—DIAGRAM OF SUB-STATION CONNECTIONS. 


the switch is simply reversed to the half-cock position on the 
other side. A becomes negative, and if there is no fault on B, 
the lamps glow thus § 38, and the switch ean be pushed home. 

In addition to the above arrangements, a fuse is provided 
for short-circuiting each of the 5:5-ohm resistances for the 
purpose of testing the leakage at light load through the 


ammeters when no load is on the line. For this purpose a 


second scale and sensitiveness is provided in these testing 
ammeters, the switch for this not being shown in the diagram, 


however. 
The switchboards have been made by Messrs. Cowans (Ltd.) 
to Messrs. Kennedy and Jenkin's detailed specification. 
di (To be concluded.) 


—— 


ELECTRICITY WORKS ACCOUNTS. 


Faraworth Municipal Electric Supply Works and Tramways. 

From the figures of the output of these works it is evident 
that the chief function of the generating station is the supply 
of power for working the tramways. Of the total output of 
145,912 units sold 65:3 per cent. was sold to the tramway 
department, 26 per cent. to ordinary consumers for power and 
lighting and 8:8 per cent. for publie street lighting. Further, 
of the total output of 115,315 units sold to ordinary con- 
sumers not less than 64:7 per cent. was for power. The output 
sold to the tramways amounted to 291,335 units, of which 
284,523 units were for traction and the rest for lighting, so 
that over 80 per cent. of the total output of the station was 
for power purposes. | 

It is not surprising, in the circumstances, that for such a 
moderate total output the lighting load-factor should stand so 
high as 11-8 per cent. whilst the traction load-factor was 1676 
per cent. From Mr. J. D. Pember we learn that *'it was 
originally intended to debit the tramways 14d. per unit for 
current for the cars, but as the tramway receipts were not 
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very good it was finally decided to charge Id. per unit, leav- 
ing a small profit on the electricity department.” All the 
tramway supply, both for car traction and lighting, was 
charged for at 1d. per unit. 

That, whilst keeping separate the finances of the two depart- 
ments—of electricity supply and traction—the course indicated 
should have been adopted is regrettable. It is quite evident 
that at any rate at present the supply department cannot 
afford to sell at so low a rate as 1d. per unit for traction. The 
average price charged in 1901 for traction supply by municipal 
undertakings (of generally larger outputs) was 1:68d., and only 
one such concern—viz., Bradford, showed as low a charge as 
Id. Under the present system at Farnworth, despite the 
admittedly very low costs, the working profit at 3˙3 per cent. 
on the capital is quite inadequate to furnish the necessary 
security and interest on the expended capital. Hadthe charge 
of 14d., originally intended to be made for traction supply, been 
kept it would even then have been barely fair to the supply 
department. 

It is hardly needful to say that the costs, not only of the 
supply undertaking, but also of the traction department, show 
most excellent figures, especially those of the former. Another 
matter for remark is the charge for public lighting. This 
seems to us too high—especially so in relation to the prices for 
the ordinary consumers and for traction. 

It is necessary to point out with regard to the traction 
accounts that a section of the lines operated are rented. We 
have shown the rent of £1,300 as a charge on the working 
profit. In the circumstances, therefore, the capital expenditure, 
relatively to the length of track, is not comparable with the 
corresponding figures of other tramways. 


The South Staffordshire Tramways (Lessee) Co. (Ltd.). 
The official accounts are somewhat scanty of detailed figures 
and include the accounts of the steam and electrically worked 
lines under one. 


tional to those contained in our analysis :— 


1901. 1902. 
Route miles worked, electric ............ « ...... 789 .. 7:89 
Route miles worked, steam ..... —— enses 1918 „ 1018 
Single ine 1275 . 1275 
Double line 1032 ... 5:32 


Number of passengers carried. Ma uncos 6,861,683 ... 7,353,624 
Average receipts per pacsenger (from fares)... 142d. ... 128d. 
Average expenditure per passenger (exclusive 

of rent of line) ...... — — ÁO TOT o Sri 
Ratio of expenditure to receipta ....... iri eet 757  .. 867 
Number of cars, electric .......... —-———— — ii 20 NN 33 
Number of cars, steam .. 28 ae 28 


This company was formed to take over the interests of the 
British Electric Traction Co. in the South Staflordshire Tram- 
ways Co., by whom the lines are rented, under lease, to the 
lessee company from February 1, 1900. The lessee company 
entered into possession on June 23, 1900. 

The lease contains an option to the South Staffordshire 
Tramways Company, todetermine the lease on February 1, 1920, 
upon payment of the capital raised by this company for taking 
over the benefits of the lease and for the purposes of recon- 
struction, together with a bonus of 10 per cent. The local 
authorities of Walsall and West Bromwich have exercised their 
right to purchase the lines in their respective areas, and these 
lines, therefore, are no longer subject to the lease from the South 
Staffordshire Tramways Company. In both cases, however, agree- 
ments have been entered into for new leases to be granted to 
the company direct from the local authorities. In the case of 
Walsall, the agreement is in respect of portions of the lines for 
which a 21 years’ lease is granted, and for the remainder a 
three years’ lease is granted from December 31, 1900. In the 
case of West Bromwich, the agreement provides for a lease of 
21 years for the whole of the lines as from the date of the 
completion of the re-construction of the lines for electrical 
running. The Corportion of Dudley have given notice of their 
intention to purchase, and have agreed to lease the lines worked 
by the company in their area for a period of 21 years. 

The Urban District Council of Darlaston have agreed to 
defer their powers of compulsory purchase till 1910, then to 
lease direct to the company for 28 years, and the Urban Dis- 
trict Council of Tipton have agreed to defer their power of 
compulsory purchase for a period of 30 years from April 3, 
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The following table gives particulars addi-- 
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1902. The Corporation of Wednesbury and the Urban Dis. 
trict Council of Handsworth have given notice to purchase the 
undertaking within their respective areas, but no arrangements 
have yet been concluded with those authorities for leases to 
the company. 

Owing to the steam worked traffic and to the fact that some 
of the lines are rented the accounts are not comparable with 
those of other tramways. 


The following 1s a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :-— 


Aberdeen (Municipal) ...... Nov, 21, 1962 Hull (Municipal) ....... ...July 4,1902 
Accrington (Municipal) ....July 25,1902 Isle of Wight (Company)... Sept. 96, 1902 
Ayr (Yunicipsl) ............ Nov. 7, 1902 Islington (Municipal)...... Nov. 23, 1900 


Berking Town (Municipal) . Oct. 3,1902 Kensi'gton & Knighitsbr' (Co. April 11, 1902 
Barnsley (Municipal) ......June 27, 1902 King:ton-upon-Mull (Mun July 13, 1900 
Barrow-in-Furness (Mun.).. Dec. 26, 1902 Kingston-on-Thames (Mun.) June 20, 1902 


Bath (Municipal) .......... April 20, 1900 Lancaster (Municipal).. . . July 25, 1902 
Bedford (Municipal) ........ Aug. 3, 1900 Leeds (Muntcipal).......... June 27, 1«2 
Belfast (Municipal) ........ Aug. 8,1902 Leicester (Municipal) ...... Jan. 26, 1900 
Birmingham (Company) . . . Sept. 15, 1899 Leith (Municipal) .......... Dec. 26, 1903 
Blackburn (Municipal)...... Feb. 6, 1903 Leyton (Municipal) ........ Nov. 1,1901 
Blackpool (Municipal) ...... Nov. 14, 1902 Liverpool (Company) Oct. 10, 1902 
Bournemouth (Company) . May 1, 1993 Liverpool (Municipal. Feb. 90,1903 
B. Ilton (Municipal) ........ Dec. 19, 19^2 London Elec. Supply 5 5, 1902 
Pradford (Municipal) . ... . Dec. 19,1692 Londonderry (Municipal) .. Feb. 16, 190 
righton (Municipal) Sept. 12, 1902 Lymington (Company) .. . . . . Oct. 10, 12 
Brist! (Municipal) ........ Aug. 8,1902 Manchester (Municipal) . . . Aug. 29, 1902 
Bromley (Kent) (Company). May 16, 1902 Metropolitan Elec. Supply Co. Apr. 25, 1902 
Brompton & Kensington(Co ar. 13, 1903| Morley (Municipal) ........ July 8, 1002 
Burnley (Municipal) ........ Feb. 7, 1902] Newcastle and District (Co.) Dec. 12, 1902 
Burton-upon- Trent (Mun.)..July 31, 1902] Newcastle-upon-Tyne(Co.) Jan. 18, 1%3 
Bury (Municipal) j July 11,1902] Newmarket (Company)) Oct. 24, 1902 
Cambridge (Company) June 13, 1902 hi qaid Oon (Municipal)Jan. 11, 190) 
Canterbury (Municipal) . . . Oct 26. 1900 Northampton (Company) ..Ap il 19, 1903 
Cardiff (Municipal ........ Jan 9, 1903| Northwich (Company)) Oct. 24, 1902 
Charing Cress Co.'s West Norwich (Company)........ Se; t. 19, 1902 

End Aren Feb. 13, 1903 Notting Hill (Company) . . June 6, 1902 


Charing Cross Co.'s CityArea Feb. 13, 1903| Nottingham (Municipal). . . . Oct. 24, 1901 
Chelmsford (Company) ... Oct. 10, 1902] Oldham (Municipal) ........Aug. 29, 1902 


Chelsea (London) Co.) Mar. 20, 1903 Oxford (Company) ........ Mar. 20, 1903 
Cheltenham (Municipal)... . Mar. 14, 1902! Pontypool (Company)) May 8, 1901 
Chester (Municipal) ...... . . Aug. 22, 1902] Portsmouth (Municipa: .... Jau. 9,1903 
City of London. (Company). . April 25, 1902| Prescot (Company) .... ... Dec. 8,1899 
Clerkenwell & Wandsworth Preston (Company) ........ Dec. 14, jece 

(Company. May 1, 1903] Reading (Company)) Dec. 5, 1902 
Coventry Municipal) Feb. 23, 1900| Richmond (Company) ) Tune 29, 1900 
Crewe (Municipal... . . July 11, 19(2|Salford (Municipal) ........ Dec. 12, 1002 
Croydon (:Municipab........ Oct. 31,1902|St. Helens (Municipal) .. . Jan. 10,192 
Crystal Palace District (Uo Sept. 13, 1901)St.James’ & Pall Mall (Co.). . Feb. 20, 1903 
Dert y (Municipal).......... Jan. 26, 1900| St. Pancras (London) (Mun, Sept 5, 1901 
Dewsbury (Municipal) ...... Feb. 15, 1901 Scarborough (Company) . . Sept. 19, 1902 
Dover (Company!) ........ May 2. 1902 Sheffleld (Municipal) ...... Feb. 6, 1903 
Dundee (Municipal) ........ Jun. 16, 1903| Shoreditch (Municipal) ....Jan. 81, 1902 
Ealing (Municipal) ........Oct. 31, )902| SmithfleldMarketa, Lond. (Co.) Mar. 8, 1901 
East Ham (Municipal) .... Nov. 28, 1902|South London (Company) . May 16, 1902 
Eastbourne (Municipal) ... Mar. 14, 1902 South Shields (Municipal). . July 4, 1002 
Edinburgh (Municipa) . . . . Nov. 21, 1902 Southampton (Municipal .. Aug. 1,1903 
Exeter (Municipal Aug. 5, 1893 1Southport (Municipal). Jan. 17, 1902 
Folkestone (Company)...... April 17, 1803 Stafford (Municipal)...... Aug. 16, 1901 
Glasgow (Municipal)........ Sept. 12, 1902 Stepney (Municipal). Oct. 3, 1902 
Gloucester (Municipal) . . . Aug. 20, 1901 Sunderland (Municipas .... Aug. 1, 1902 
Great Vermouth Mun.) .... Dec. 13, 1901; Taunton (Municipal) ...... June 16, 1899 
Greenock ( Municipal) ...... Aug. 30, 1901 Tunbridge Wells (Mun.) Aug. 22, 1002 
Guernsey (Company)........ Sept. 26, 1902| Wakefield (Municipal) ....Dec. 1,1899 
Guildford (Company) ...... Oct. 19, 1900; Walsall (Municipal)........ Aptil 14, 1903 
Halifax (Municipal) Dec. 26, 1902| Westminster (Company) .. . Mar. 13, 1&3 
Hammersmith (Municipal). . Oct. 31, 1902 Whitehaven (Municipal) ..Feb. 8,1901 
Hampstead (Municipal) ....Nov. 7, 1902 Wimbledon(Municipal) ....Oct. 17,190 
Henley (Municipal) ........ Aug. 9, 1901 Winchester (Company)) . April 17, 1903 
Harrogate (Municipa )...... Jan. 25, 1901: Windsor (Company) Dec. 5, 1902 
Harrow (Company) ........ Dec. 21, 1900 Woking (Company) ........ Dec. 22,1899 
Hastings (Municipal) ......July 18, 1902 o 24, 1962 
Hereford (Municipal) ...... Jan. 17, 1902| Woolwich (Company) ...... May 31, 1901 
Hove (Company July 18, 1902 Worcester (Municipal; ....Apru 18, 1902 
Huddersfield (Municipal) . May 23, 1902 Wycombe (Company) ) ... mu 17, 12 


The following is a list of electric railways and tramways the 
accounts of which have been analysed, together with the dates 
on which statements and analyses of accounts have appeared :— 


Birmingham Trams. (Co.).. May 80, 1902 Glasgow Tramways(Mun.).. Jan. 80, 1903 
Blackpool Tramways (Mun,) Nov. 14, 1902 Greenock & Port Glasgow 


Blackpool & Fleetwood (Co.) Feb. 21, 1902; Tramways (Co.).......... April 24, 1903 
Brighton & Rottingdean Sea- Huddersfield Trams. (Mun.) Jan. Sb, 19.8 

shore (Co.) May 25, 1900 Hull frimways (Mun.) .... Jaa. 23, 1903 
Bristol Tram. & Carriage (Co.) Mar. 21, 1902 Isle of Man (Co.)) May 27, 1898 
Br'mpt n& Piec'dilly Cir. (Co.) July 8, 1898 Leeds Tramways (Mun.).... Jan. 23, 1903 


Central London (CO.) .. ... Aug. 15, 1902 Liverpool Overhead (Co.) .. Feb 27, 1903 
City & South London (Co.) .. Jan. 31, 1902) Liverpool Trams. (Mun.) .. Mar. 27, 1903 
Douglas Southern (Co.) .... May 27. 1898 New General Traction (Co.) May 27, 1898 
Dublin United (Co.) Feb. 27, 1903 Oldham, Ashton & Hyde (Co.) July 5, 1901 
Dublin and Lucan (Co.) . . . Nov. 28, 1902 Shemeld Tramways (un.) April 24, 1993 
Kast Ham Trams, (Mun.) .. Nov. 28, 1902 Waterloo & City (CO.) . . . . Mar. 1, 1901 
Gateshead & Dist. Trams (Co.) Apr. 24,1903 


REMARKS TO TABLES. 

FARNWORTH.--«a Combined load- factor. The lighting load-factor was 11'S per 
cent. and the traction load-factor 166 per cent. b Exclusive of equivalent ot 
tramway demand. c Bnildings £6,245, reservoir £2,024. d Engines, boilers, &¢., 
£9,976, motors £1,098, meters £563, switchboard and instruments €1,162, accumu- 
lators £935, public ares £2,255. 

FARNWORTH TRAMS.--a On permanent way £15,659, electrical equipment 
£4,126, buildings £3 560, rolling stock £7,461, miscellaneous charges £664, tram- 
ways reconstruction (paid to date) £4,000, paving setts and carting 47. 330. Vin. 
cludes £1,300 rent of Kearsley track. c Deticit. d Of which 254,523 were used 10 
propulsion of cars and 6,812 for shed lights and motor. 

SOUTH STAFFORDSHIRE TRAMS.—« Of which 7°59 miles of route are 
worked electrically and 10 15 miles by steam. „ 33 electric cars and s steam. 
c Steam and electric. / Advertising £600, sundry receipts £102 „ The tratlic 
TUE power experses amount to £19,768, or ald. per car- mile. 7 Being rental of 
Ines, i P oM 


EI 


THE n MAY 15, 1903. 


Mean price paid per unit pure 


c ib FARNWORTH. FARNWORTH 
Fuderiahing Worked by ............| FarnworthDist.Council ' 
Date * FFF August, 1901. | (LANCS.) TRAMS. 
of Supply — „ 3-w. continuous · ourrent Worked ) . . 777700 Farnworth Urban Dist. 
. J. D. Pember. Date of Commencement of Working ee Jan., 1900. [Council 
VEAR ENDED MAR. 25, 1903. F e e A REUS — —. Overhead trolleyat 500v. 
QUANTITIRS— | 6d ENS | J. D. Fember. 
— €e9560060000009000600- 2599 TITT 492,392 SE — 
n SOLD (TOTAL, *9900900000050000990400* 445,912 
„ mid to cou mrs. 115,315 PERIOD. Year ended 
à eid fr publie lighting, &o. is 39,262 MAR. 25, 1903. 
A €99909020990080000995 291,335 = e 
â sear pel orgy 533 19,146 QUANTITIES, 
SOLD per IRAN 8 c.p. CAPACITY PA Hid or car 9 E EEA dies c QE EE 785 350 
Lighting 150k w. sengers Carried ........ C 
Actual e supply demanded . i Te ues 200K w. Length of line authorised (miles)... VVV = 
Lad. e e s... . IIT 14:57, » 3) constructed „ eee, eee, RT 
| lam 46 arc " „ under construction (miles). — 
45 „ of route worked (miles) q 433 
12,044? " „ single track worked (miles) 1˙5 
„ double track worked (miles) 2:85 
610 
| Total equivalent length of single track worked (miles)... 717 
Tota. F pA T Omis Rolling stock, No. of motor cars or loco ns 13 
TT BIA Rolling stock, No. of trailer card. — 
m ooo 020 6 a0 O80 cen een cee —  — — n 
Per mile of 
ME 00-0000000 500 9a0 cess oeoo T 
Densure CAPITAL. E oal ronte, 
F Authorised (Total! — 
| Mae Deheninre charza, Authorised (share) ................. — 
zu ＋ g matan . IDOTIL) COME) wanes roce eise icula e D crasivi oii a= s 
Reoeived CTOUM) c a E aE 8 — — 
t Sey er neers eens 3 „% P REN — — 
F „„ hf d Du ede id — — 
A res l N Expended (Totall7777ʒʒ eee £12,000" £9,850 
iim uerum 55 7 On line open for traffic —·Ü[—an . U. — — 
8 a „ in course of construction e — — 
„5 )- 8 | £33 115 On working stock, with pee station ............. sse — — 
FFF , On miscellaneous ......... x RM REESE EIS qu. — — 
E and buildings b . | 35 ed Balance of Capital Account.. €—— —— FF — -— 

Mai gaye ee fot a Paget Ee eee ae UE 8.070 Reserve or Sinking Funß l.... . — — 
1 A l l 768 Depreciation fun iii eterne — | — 
BALANCE OF CAPITAL ACCOUNT „„ l TotaL | Per car 

id Per unit of REVENUE. Tee pe 
REVENUE- St Muell ET . . . . . e N 270% | 767d. 
From p passenger o ected 5 ; | "oid. 
eroi from supply... EE 5199. Miscellaneous sources "PR — 8 es 89 0°096d. 
„ Fold. | total se poi MR deus! £5,371 | 5795d. 
: apply . 1 2 5 W Generating Epen eei ey ees vas: 1,214 I'810«. 
d : : rr ——M MN = ES 
BYPENDITURE. sources . 182 0˙098d Wages vbésecocsses959osocosseseotoveocteosteoosoDeveveeceeeen » oo S E 
TOTAL COSTS |... 7 £2,137 1151d Oil, water and stores.uün:· UU ] ĩ]«õ = = 
TOTAL WORES COSTS. 1.725 0-929d Repairs and renewals at station ............... .. ms = 
Generation of Electricity p dd Maintenance, Repairs and Renewals outside Station 671 "24d 
Fuel (includi Truly . 5 4l 07 70d. Main'enance of wauu᷑ — 28 0:030d 
Oil, waste, sie ic at ig ) . e. 848 0°456d. Repairs of structure and buildings... 4 0'C04d 
Wages at CER ae aaa =e 300 DEE Overhead line and cables . 130 0140d 
Repairs & maint — 69 0·037d. Cars..... ceo sosest0tossce999 uScDteotuototosevonoeesseosetóssoceses } 509 | 0:549d 
Distribut iei Car equipment eene n T | 
„„ . 146 0072d Mise neee, ea noon a vu aaa rave P ; eae 
1 eM. A A 146 0:0793. || Trafic Expenses ess F 94 37004. 
Public baa of mains, K. 5 ps Salaries and wages . 2,005 | 28104. 
3 * 139 0°07. Fuel, lighting, water, oil and stores q 171 01854. 
39 0:075d Ticketa and stationery jj q e 181 , 01954. 
; Miscellaneous ..................... . e = = 
412 0222d. | General carg es FFC $69 | O898d, 
49 0:0S0d. Medii iaasa A re 5 . F = z 
T tationery and printing | ......... sees E 
f 263 01424 General establishment PEE FCC = 
Rr Bs Mit cellaneounn . e m "T 
Y CH 0 Rents, rates and taxes ...... e FFF Oligi 
Law ha - ion %% x Miscellaneous items — ........... .... Mace raped eee = au 
3 * e und 
Total 26 to mean Total. Tm 
"m FINANCIAL ] RESULTS. 5 FINANCIAL RESULTS, ended 
u^ WORKING PROPIT YEAR | .........| 1.092 SM NEA 
:=4 Carried to Depreciation Fund. i Working Profit for Period a . .. eee £1,734 | 407% 
e to 5 1 p ; 1 1030 Sum carried to 5 ! — | 
on loans (inc charges) d p reserve fung 9 800% 
Net m 3 the TG em Seabees dies 63 Net interest on loans. F 5.5060 ` 86007 
LAST ä Net Profit for Period. «ee e — 1.931 -453% 
Delo AELE for DISTRIBUTION, . 63 Balance from last accouuntee . as Vs — 
de s ese : RA — — Balance Available for Distribution € — x 
Amid TarTOTALOOSTHo REVENUE 66:2% Ordinary dividend paid for year ............................. = 
REVENUE PER ture per meau kilowatt capacity £3. 10s. 1d. Percentage of total expenditure to revenue .............. 756% 
RIV. PER &.C EOM KW. DR £5. 58. lld. Revenue per Mile of Route F £1640 
. CONNECTED, Expenditure per mile of route...... POER PE dense £1, 
MEN for lighting, per unit d. (1 hr. )t to 3d. or Sd. ||| Revenue per Passenger from Fares ........... POS E 101d. 
: = te fey dumis —— 25 to 14d Total Revenue per Passenger 55 1.03d. 
—5 per unit for private mi dein arc | Number of Passengers per Car- mIllruu q . 7 48 
. m (B. O. T.) units generated | ................... . nil 
„ tor public ligh T 53d. „ Purchased . . ... ... . . 291, 3854 
" = traction - E 100d. Generating expenses per unit generated ........... isses — 
» » or current for all usea 155d bused. 5 1˙00 . 
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SOUTH STAFFORD- 


SHIRE TRAMS. 


Ste ffordsbfre Tram w's 
1893. (Lest ee) Co. 
Overbead trolleyat 350v. 
H. S. Hodgson. 

H. Hartley & E J. Smith 


Year ended 


DEC. 31, 1902. 


876,911¢ 
7,363,624 < 


18 07 

12°75 
5:32 

23 

61^ 


route. c 


Total. c ly Per mile of 


50,000 2,707 
66,120 | 3,660 
3,000 166 
Total P f 


£40,828 | 1118d. _ 
39,179 10°73d. 
1,6494 0:452d. 


| £33,789 | 92504. 


10,166 :7783d. 
MT ub 


£1,039 10 64% 


1,500 2:217, 
3.803/ 575% 
1,736 2637 
2,317 3:50% 
4,053 6137, 
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METROPOLITAN ELECTRIC SUPPLY COMPANY’S 
SECOND ARBITRATION. 


The arbitration between the Metropolitan Electric Supply 
Co. and the London County Council, which is now proceeding, 
commenced at the Surveyors’ Institute on January 7th. Sir 


Joun WoLrE Barry K. C. B., presides as umpire, and the 


arbitrators are Sir FREDERICK BRAMWELL, F. R. S., and Mr. 
ANDREW YouNG. The point at issue is an extremely interest- 
ing one: briefly, it amounts to this. When the London 
County Council decided to construct the new thoroughfare 
from the Strand to Holborn, known as Kingsway,” it was 
found that they would have to demolish the old and venerated 
generating station of the Metropolitan Electric Supply Co. 
situated in Sardinia-street. Objection was raised by the 
company to the Council's Bill in Parliament on the ground 
that their station was an absolute necessity if they were to 
maintain a continuous supply of electrical energy to their 
consumers, which they were bound to do under statute. This 
contention was admitted by the Council, and a clause (sec. 55 
of the London County Council's Act) was inserted to the effect 
that the Council should provide a new site, station and plant 
complete within such a time and in suth a way that the 
company would incur no responsibility whatever regarding 
nuisances, and that they would be able to pick up the load on 
the new station before being turned out of theold one. Every- 
thing, in fact, appeared perfectly clear and plain sailing; 
nothing remained but to settle details as to the nature of the 
plant and the thousand and one matters inseparable from the 
design and construction of a new station for the generation of 
electricity on permanent and modern principles. But before 
the arbitration could be proceeded with an important point 
had to be settled in the law courts. The capacity of the 
plant was definitely stated in the Act to be 4,000kw., but 
it was not stated whether this included reserve plant or not. 
In order to guarantee an unbroken supply of 4,000kw., it is 
absolutely necessary to instal plant having a greater capacity 
than that which is actually required. Unfortunately, the 
Council did not take this view, and proceeded to an action, 
which was heard by Mr. Justice FARWELL (The Electrician, 
Vol. XLVI., p. 874, and Vol. XLVIT., p. 27), who was also of 
the opinion that all claims would be satisfied if exactly 4,000kw. 
and no more were installed, and he gave judgment to this 
effect. This did not satisfy the company, and they took the 
matter to the Court of Appeal (The Electrician, Vol. XLVII., 
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p. 109), where Mr. Justice FARWELL'S decision was reversed, 
Then it became the turn of the Council to be dissatisfied, 
and they carried the case to its final stage, the House of 
Lords (The Electrician, Vol. XLVIIL, p. 831), where the 
decision of the Appeal Court was reversed, and that of 
Mr. Justice FARWELL upheld. 

The Arbitration Court, which is still sitting, had now to 
decide the nature of the plant, the size of the units, &c., and 
the actual amount which would be required to deal with a 
maximum demand of 4,000kw. should it occur. It was also 


necessary to settle architectural details and.the re-arrangement 


of the mains which the Council have to carry out. The ques- 
tion of damages which might be incurred by the company in 
the event of à breakdown cannot, of course, be determined 
before the tribunal whose proceedings we report; these can only 
be assessed after a breakdown, which event is naturally far 
from the desire of the company. The site which the Council 
have proposed for the new station will not, according to the 
evidence on behalf of the company, admit of extensions, and 
this is à most serious matter. In these circumstances it was 
imperative that the plant should be designed so that in the 
event of the failure of a single unit, the minimum amount of 
inconvenience would ensue, and with this idea the company's 
engineers specified eight 500kw. sets. It seems somewhat 
unusual to instal so many units of what must now he regarded 
as a comparatively small capacity for a metropolitan station— 
the present day tendencies being towards putting in large 
units and few of them—but, for the reasons mentioned, this 
was considered to be the best policy. It is assumed that the 
proposed sets will always be equal to an overload of 25 per 
cent. in emergencies, but this is far from a strong prop on 
which to rely. Even the storage batteries which are included 
in the company's specifications have a capacity of only 
1,000 ampere-hours per set at the two-hour rate. "There are 
four sets, and at 220 volts this works out at 440kw. for two 
hours, which in a serious emergency would not be of great 
assistance, not being equal to the capacity of one of the eight 
sets. Clearly, this battery can in no sense be termed a stand- 
by, although, as pointed out by witnesses, it will constitute a 
necessity for maintaining regularity of supply. If anything, 

the company have erred on the side of economy regarding the 

battery, and if space permitted it we are strongly of the 
opinion that a battery having a capacity three or four times as 
great as that proposed could not be considered superfluous. 
But this possibly would be in disagreement with the decision 
given by Mr. Justice FARWELL and the House of Lords, as 
the objection might be raised that the nominal value of the 
plant capacity would be increased, thus violating sub-section 7 
of the Act. Engineers are in the habit, it is true, of not 
including the capacity of the battery in computing the capacity 
of the station ; lawyers might take a different view, however. 

One important point submitted to arbitration was the time 
required to erect the new station, instal the plant, and be in a 
position to give a permanent supply of energy to consumers. 
A table which was given in the portion of our report of the 
proceedings in our issue of May 1st, shows that the company 
are under the impression that at least two years are neces- 
sary. It is no light undertaking to clear a site, build a 
large new station and have everything running smoothly 
inside two years, especially when all operations have to 
be carried on in a very confined area. There can be no 
comparison between the time required for such an under- 
taking in a crowded part of London and in an open field 
adjacent to either a railway or a canal Mr. ROBERT 
HAMMOND'S evidence on this point was very significant, and 
emphasises the fact that the best laid plans o' mice and 


men gang aft agley “; at all events, to put it quite prosaically, 
they are frequently protracted to a greater extent than is con- 
venient. Mr. MANVILLE, however, takes a different view and 
quotes the Shoreditch station which was erected in twenty 
months. It will beseen that only one month has been allowed 
for running the new station on load in parallel with the old 
one before the latter is finally shut down. The figures given 
by Mr. CONACHER show a reduction of no less than £6 per 
kilowatt when comparing the cost of the new station with 
that of the old one, and the new plant will certainly possess 
the advantages of being modern and efficient. | 

Some of the evidence tendered by the expert witnesses is 
distinctly interesting, and gives a good insight into the ditti- 
culties and pitfalls which await the engineer when designing a 
station. To begin with, the ultimate capacity of the station 
is not limited by the mere size or shape of the engine room. 
Boiler space is far more important, and it appears that this 
alone restricts the capacity of the station proposed by the 
Council to the mere 4,000kw. Then there are water and coal, 
and it appears that arrangements on anything but a lavish 
scale have been made for these. The whole proceedings, in 
fact, teem with interesting engineering points, the combination 
of engineering and financial questions making them of par- 
ticular interest. On this ground alone we will not blame the 
parties to the dispute for resorting to such a long and expensive 
procedure for its settlement. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALEE.] 


The Voltaic Difference of Potential. —A crucial experiment on 
the electrolytic nature of the Volta eflect has been made by 
J. Brown, who pointed out as early as 1879 that the difference 
of potential observed near the surfaces of dissimilar bodies in 
contact is due to chemical action of films condensed on their 
surfaces from the atmosphere or gas surrounding such bodies. 
To test this theory, he removed these surface films by boiling 
metallic plates in oil, whereupon the contact difference of 
potential entirely disappeared for a time. He used a small 
bath of a heavy petroleum known as Price's gas-engine oil, and 
mounted a zinc and a copper plate in such a manner that they 
could be placed a minute distance apart in the oil bath. The 
plates were scraped and momentarily connected. The electro- 
meter then showed a deflection of 140 divisions. On pouring 
in the oil the deflection fell to 110 divisions, probably owing 
to some minute conductivity of the oil itself. "The bath was 
then heated to about 145deg., after which the connection and 
separation gave no deflection. On cooling, the deflection did 
not return, but it did return on cleaning and scraping the plates. 


[J. Brown, Phil. Mug., May, 1903.7 


— 


Influence of Magnetic Field on Thermal Conductirit. —In a 
circuit composed of bismuth and another metal, the thermo- 
electric E.M.F. is altered if the bismuth be placed in a magnetic 
field. V. J. Blyth has endeavoured to find how much of this 
effect is due to an alteration of the thermal conductivity of 
the bismuth, by directly measuring that thermal conductivity 
with and without a magnetic field. He concludes that the 
change in the thermal conductivity of bismuth produced 
by a magnetic field is very small, probably not exceeding 
4 per cent. in a transverse field of 3,550 units. In iron 
and steel, on the other hand, there is a very sensible 
diminution of conductivity. Thus, mild steel suffered a 
reduction of its conductivity by 3:3 per cent for an increase of 
transverse field of 7,500 units, and a reduction of 4 per cent. 
by a longitudinal field of 51 C.G.S. units. In the case of soft 
iron, a longitudinal field producing a magnetic induction of 
16,000 per square centimetre diminished the thermal conduc- 
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tivity by about 10:5 per cent., while the effect of a transverse 
field was comparatively small—about 1 per cent. for a field of 
75850. 

[V. J. Burs, Px il. Mug., May 1903.] 


Influence of Radium Rays on Organisms.—The destructive 
action of radium rays upon animal tissues suggests, on homœo- 
pathic principles, a stimulating action when applied in small 
doses. Such a stimulating action has been discovered by 
G. Bohn, who exposed larvie of frogs and toads. The effect 
was either positive or negative according to age and species. 
Eighteen toad larva of various ages all showed a diminution of 
growth. Frog larve showed a decided acceleration of growth, 
and became tadpoles in eight days. When exposed to radium 
rays for from three to six hours after the first eight days, they 
showed a peculiar process of development resulting in monstro- 
sities. The same monstrosities also appeared when the larvie 
were exposed to radium rays at an early age, but only on 
transformation into tadpoles. "The chief characteristic was the 
arrested development of the tail. The most notable circum- 
stance is that it suflices to expose the animal at an carly age to 
radium rays for a few hours to produce an abnormal develop- 
ment at a later age which remains latent in the interval. This 
corresponds to Poulton and Merricfield's observation that if a 
caterpillar is exposed to a coloured light the pupa will sub- 
sequently have the same colour. 


[G. Bonn, Comptes Rendus, April 27, 1903.] 


Lulw-activity from Snow,—C. T. R. Wilson has made an 
experiment of the same nature as those already made with 
freshly fallen rain, but dealing now with freshly fallen snow. 
The snow, which fell at Peebles on January 10th, was melted, 
and 50 cubic cm. of the water was evaporated to dryness in 
a porcelain basin. This was then inverted over the thin alu- 
minium roof of the ionisation apparatus used as a detector of 
radio-activity. The rate of leak, measured 10 minutes after 
the drying was complete, was increased from 0:19 division per 
minute, its normal value, to 3:6 divisions per minute; the 
ionisation inside the vessel was thus increased by the radiation 
to about 18 times its normal value. An exactly similar experi- 
ment, made with 50 cubic em. of rain on August 17, 1902, gave, 
10 minutes after drying, a leakage of 377 divisions per minute, 
the leakage due to “spontancous” ionisation being 0:17 per 
minute. In both cases the collecting vessel was exposed for about 
three-quarters of an hour in the open air to catch the rain or 
snow, and the evaporation was completed 20 minutes after the 
vessel was brought in. There is thus no indication of any 
difference in the intensity of the radio-activity obtained from 
“equal weights of snow and rain. 


[C. T. R. WILSON, Proc. Camb, Phil, Sor., 12, Part II., 1903.] 


Dynamics of the Electric Field.—J. J. Thomson investigates 
some of the consequences of the distribution of mechanical 
momentum in the electromagnetic field occasioned by the 
presence of electric displacement and magnetic induction. 
When the field is due to a charged point ¢ and a magnetic 
pole m, there is a moment of momentum em round the line 
joining the point and the pole. This system is thus equivalent 
to a spinning top. All the laws relating to the distribution of 
momentum in the field follow from the view that the lines of 
electric force carry along with them a portion of the ether 
through which they pass, the mass of ether entangled with the 
tuhes being per unit volume proportional to the electrostatic 
energy of the field in that unit volume. The entangled ether 
can slide along the line of force, but cannot move across it. This 
may form the basis for explaining mechanical momentum on 
electric principles. The lines of force starting from the 
electrons contained in all matter grip a certain amount of the 
ether, and the “mass” of the body is really the mass of the 
ether thus gripped by its electrons. The potential energy of 
the field is on this view the kinetic energy of the turbulently 
moving ether imprisoned by the lines of force. 


[J. J. THomson, Proc. Camb, Phil. Soc., 12, Part II., 1903.] 


A Sensitire Gold-leaf Electrometer. —C. T. R. Wilson describes 
a vold-leaf electrometer constructed on a new plan, and capable 
of great sensitiveness. The gold leaf is 2mm. wide and 3cm. 
long, and is mounted in a brass box, as shown in the diagram. 
It is attached to the end of a brass wire which passes through 
a sulphur plug in the centre of one of the narrower walls of 
the vessel. Opposite it, and supported on a brass rod passing 
through a similar sulphur plug, is a rectangular brass plate 
nearly equal in size to the inner surface of the wall, from which 
it is distant about Imm. Small glass windows in the square 
sides of the case allow the position of the gold leaf to be read 
with a microscope provided with a micrometer scale. The 
magnifying power was such that 54 micrometer divisions corre- 
sponded to a movement of Imm. To use the instrument the 
insulated plate is maintained at a constant potential. The 
electrometer is placed in an inclined position, as shown in the 
ſigure, the angle of inclination and the potential of the plate 
being adjusted by trial to give the desired sensitiveness. The 
gold leaf being initially connected to the case, the microscope 
is adjusted so that the image of the gold leaf is near the centre 


of the scale. A rise or fall of the potential of the gold leaf 
through a small fraction of a volt can then readily be 
measured. If the amount of tilt is too great, the equilibrium 
of the gold leaf becomes unstable. The greatest amount. of 
sensitiveness is attained by keeping the tilt just below the 
critical limit. The instrument may be carried about without 
risk of injury to the gold-leaf; it is only necessary to charge 
up the plate to such a potential that the gold-leaf (connected 
to the case) is stretched straight out towards the plate, which 
it is Just too short to touch. The apparatus may then safely 
be inverted or carried in any position; the gold-leaf remains 
steadily pointing towards the plate. 
[C. T. R. WILsoN, Proc, Camb. Phil. Soc., 12, Part II., 1903.] 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 13.) | 


Mr. W. H. DICKINSON continued his evidence on Friday last week, 
aod was taken in detail through the proposals of the London County 
Council with regard to the appointment of the special tribunal. . 

In answer to the CHAIRMAN astothe nature of the proposed limitation 
of dividends (clause 9) he said no definite idea had as yet been formed as 
to this. The proposal was put forward generally, and it was a very difficult 
task to define in what manner dividends should be limited. Under the 
Railways Act of 1844, a limitation of 10 per cent. was put upon the divi- 
dends of railway companies, and when they exceeded this amount the 
Treasury was able to insist upon a revision of rates and fares. A similar 
system might be applied satisfactorily to tube railways in London, and so 
help to avoid the poesibility of these railways becoming a monopoly. 

The CHAIRMAN : This might have some effect in checking improve- 
ment, For instance, before & railway company had got to its limit of divi- 
dende, they might say it was not worth its while to make further improve- 
ments. Do you suggest that any excess of profits over a certain amount 
should go to the public ?—That is the principle of gas acts. 

But the company would have to be left a reasonable prospect of profit? 
Certainly. 

Tramway companies have no limitations to their dividends !—No. 

Coming to the question of the purchase of railways undertakings, Mr. 
Dickinson said a proposition to this effect had been put forward by the 
London County Council in respect of the Central London Railway Bill, but 
had been rejected by Parliament. The reason why this particular propo:al 
had been put forward—and, indeed, the principle underlying the attitude 
of the Council in this matter was because the railway ran directly under 
a public road for which it paid nothing. It was a different matter in the 
case of railways ownipg the land over which they ran. With regard to the 
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permanent purchase of tube railways, this was a matter which would have 
to be very carefully considered, and off-hand he did not suggest that exactly 
the same terms as applied in the case of the acquisition of tramways should 
be followed. In the case of the Central London Railway a 60 years’ con- 
cession had been suggested, and the Council felt very strongly that it was 
s mistake to give an absolutely permanent concession to railway companies 
ol this kind. 

Sir JOHN WOLFE BARRY : What is the pubiic advantage of a local 
authority buying up a railway. Do you think it would work the line any 
better than a company ‘—My experience is that there would be great 
advantages to the public, from the point of view that the charges would be 
le and the trains would be earning more than the companies earned at 

nf. 

Take the case of the Metropolitan Company. You would have to manage 
the whole thing — We might propose to lease it. 

Do you think there would be any advantage in that ?—We should do 
away with the fierce competition at present existing. 

Have not all the railway companies of London got the most acute 
competition from the surface tramways, &c ?—Yes. 

Then, i£ the London County Council takes the railways over you would 
have to run against the competition just the same — Les. But the 
proposition, £o far as it has gone at present, is that in all London railway 
bills promoted in future, there should be a clause authorising some 
department to purchase the undertaking after a number of years. This 
prineiple could not apply to existing railways. It is a principle already 
applied to tramways and electric lighting undertakings. 

What would you call a reasonable return to tempt people to invest in 
London railways under these conditions ?—] cannot answer this at present. 

Would nut the limit have to be fixed at something more than the London 
railways are earning !—Certainly more than the London tubes are 
earning. 

Take the Metropolitan and the District Railways. One is earning no 
dividend and the other only a very small one. Where is the money to 
come from to provide a sinking fund under the proposed purchase condi- 
tions '—I do not think this affects the broad principle I have put forward. 
I oppose perpetual rights. 

But if the companies cannot provide a sinking fund, you are doing more 
to discourage the private promoter ?—I do not want to di:courage the 
independent promoter, because they have difficulties enough already. 

That is the view I am trying to get. I suppose if the purchase clause 
were to be made permissive and not obligatory, then, if the railway became 
remunerative it would be taken over, and if not it would be left alone. Is 
not that a great discouragement to the private promoter ?— One cannot 
foresee what will take place at the end of a considerable period of 


years. 

sir G. C. TROUT BARTLEY: You spoke of sub- leasing the lines to 
the companies when they came into your hands. How many years do you 
suggest !—It entirely depends upon what terms are made as regards 
payment. 

Do you think it would promote facilities to the public on the part of the 
railway companies if you were constantly granting short leases. Would 
it give greater facilities than we get now from the public point of view ?— 
I think the public authorities are more desirous of giving public facilities 
than private companies. 

Take the case of the Metropolitan Railway. Supposing you bad the 
right to buy it up and grant a lease, do you think you would benefit 
materially by it. You could not buy at anything like cost oa account of 
the immenre amount of capital involved 1—I think it would be better that 
the public authorities should have the authority to grant leases in this 
way. 

The CHAIRMAN: I understand that your proposal is that railways 
thculd be purchased after a certain time, and not that they should be 
confiscated or taken over without payment !— Certainly not. 

If the price fixed was a constructional value, the probable lo:8 to the com- 
pany would not be eo great !—I think this would be a quite fair basis. I 
object to giving a concession for 60 years, or even more, and then having 
to purchase as a going concern. 

Earl CAWDOR: Would you have the power to alter and interfere with 
tke fares before the period of the concession expires /—Yes. 

Then there will be leas freedom with a tube railway company in the 
future than in the past !—Yes. 

Would not that, coupled with the fact that there would be no sioking 
fund, rather restrict the probability of raising the capital? It would 
certainly make it less easy to raise the capital. 

. Would there be any certainty of revenue to put before an intending 
investor at all ? — Certainly. 

What would be the conditions on which a revenue would be ensured ?— 
It would be precisely the same as hold good now with electric lighting com- 
panier, They are subject to revisions of rates by the Board of Trade 
under certain conditions. 

Sir FRANCIS HOPWOOD: The purcha:e clause in the latter case is 
very different to tbat in the Tramways Act ? — Quite so, but even that does 
give the whole of the goodwill value. 

Sr JOSEPH DIMSDALE: I take it that if anything like a remu- 
nerative dividend is being earned, there would have to be a reconstruction 
of rates. There would be no surplus available for sinking fund ?'—I think 
this could be fairly left to be argued before the authority which has the 
power to revise the rates. 

Do you think the investing public would take up the matter on those 
teris '!—I quite admit that it would have an effect, but you have the elec- 
tric light companies on similar terms. It is by no means proved that 
patting a term of years upon concessions to public companies would prevent 
their being built at such a figure as to give no prospect of remuneration. 

Sir G. C. TROUT BARTLEY : Does not the limitation of dividends 
tend to create extravagance of working !'—Yee, I think it does, and, of 


course, that is the reason why the gas acta provide for the diminution of 
price with increased dividends. 

Lord RIBBLESDALE : The London water companies, I think, have a 
sinking fund which is to the credit of the ultimate purchasing authority ? 
—Yes, that has been the policy of Parliament for the last 10 or 15 years, 
and I would like to see a similar principle applied to railways. 

The CHAIRMAN : If the special tribunal proposed to impose conditions 
which the investing public would not accept, I suppose the particular 
scheme would fall through ?— Yea. 

But the tribunal, if it thought the scheme ought to be carried out, 
could modify ita terms ?— Yes, Of course these matters would be argued 
out at the inquiries. 

Karl CAWDOR: Would you propose to purchase the undertaking at 
the capital value of the concerns originally ? —Subject to depreciation. 

If you could not buy below the capital value, you could not buy at all 
I do not see why it should be purchased at the price it cost. It might be 
waste of money. 

Surely all that you are proposing is a very material change from the 
present position of companies ?—At the present moment I believe the 
Government has the right to purchase any railway upon paying 25 years’ 
purchase of ita income, in some form or other. 

The CHAIRMAN : If you have this purchase clause you take away from 
the investors an advantage which they have got now ?— Certainly. 

If you take away that advantage, the question will necessarily arise as 
to whether the investor will put his money into the concern or not. If he 
will not, and you want the railway, you must give him better terms 
That was precisely the question which was discussed before our special 
committee. 

Then your proposal is that, subject to the condition that you must give 
the investors sufficiently good terms, there should be a purchase clause '— 
Yes. 

In answer to further questions by the Chairman, Mr. DICKINSON eaid 
the Council was of the opinion that the powers of the tribunal should be 
very full. For instance, if a public body came forward and proved to the 
tribunal that further facilities in a particular direction were necessary, the 
local authority should be required, if the tribunal thought fit, to make a 
contribution towards securing a concession for such facilities. In fact, be 
would go so far as to say that if a local authority came forward and said 
that a certain railway company should spend, say, a million of money upon 
certain improvements, the tribunal should have the power to say that the 
local authority should pay half. He then went on to explain the amalgama- 
tions of the tube railways owned by Mr. Yerkes, so that the control would 
ultimately be taken out of the hands of Parliament, and pointed out the 
great public disadvantage likely to arise from such transactions. His 
whole argument was on the lines of that followed by Mr. Pollock, K.C. 
(for the London County Council) against these amalgamations, in the 
committee rooms of the House of Commons (see The Electrician, Vol. L., 
p. 984). . Parliamentary tanction, however. although it bad been embodied 
in one of the bills last year, had this year been refuted in one case, and 
tb's had resulted in the withdrawal of the same clause in all the 
other bills in which the Underground Railways Co. of London was in- 
terested. He thought the tribunal should have power to regulate such 
amalgamations, i 

The CHAIRMAN: What are the objections to these amalgamations. I 
believe that all conditions which apply to each particular railway before 
the amalgamation would apply equally afterwards ’—I do not say that 
there is any objection to an amalgamation provided it is done with the full 
knowledge of Parliament, but in this particular instance, it was not so 
much the actual amalgamation, as the fact that a number of statutory 
railway companies were to be handed over to a limited company which 
guaranteed 5 per cent. 

But the public apparently will not be, directly, any the worse off /— 
Except that the public will hardly have any opportunity of raising 
questions such as are constantly raised when & statutory company comes 
before Parliament. 

You mean there is the loss of a possible advantage in the future ?*—Yes. 

But there are certain advantages in having two competing lines in one 
hand. Competition disappears ?—I do not say there is a disadvantage, but 
when such an extensive monopoly is created, an enquiry should be made 
into the conditiors, At times an amalgamation is distinctly to the benefit 
of the public. 

With regard to the question of veto, do you ree any objection to the 
City Corporation retaining its veto ?—I do not think it ought to be able to 
exercise it over the County Council. 

Has there ever been any scheme for a tramway in the City supported by 
the County Council? — Ves. The tramway from the terminus of shallow 
subway line at Waterloo Bridge running along the Embankment to Black- 
friars Bridge. This ran for a few yards in the City—íroin the Temple to 
Blackfriars Bridge. I think the City Corporation for some reason or other 
had no veto, but it appeared before the Committee to which the bill was 
referred, and I think I am right in saying that they beat us. 

Earl CAWDOR: Why should not a scheme from outside promoters to 
construct tramways in London be heard on its merits ' — We say we have 
been conferred by Parliament with the rights of beiog the sole tramway 
authority, and, in addition, the Council coneiders the tramways should be 
under one control. 

Then you think that all the lives inside London sbould be in one control, 
and those outside in another — Well, in Glasgow and Birmingham they 
have constructed their lines outside the city. If we could make arrange- 
ments with Middlesex and Essex, I think it would be best for the London 
County Council to do the same, but at present it is not at all probable. 

Mr. G. GIBB suggested that it would be better to abolish all vetoes, 
including that of the London County Council. 

Sir J. DICKSON-POYNDER said that a veto of some sort acted as a 
very great safeguard to superfluous legislation. 
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Sir FRANCIS HOPWOOD said it could also be urged that the veto 
might be a deterrent to tramway enterprise. 

Continuing, in answer to further questions, Mr. Dickinson said he 
was in favour of all the county authorities being recognised as the tram- 
way authority, and, as another example, quoted the extensive tramway 
system now being formulated by the Middlesex County Council. As to 
opposition, he would give the borough councils the same right as they now 
bad, provided the scheme related to their own locality. He thought the 
London County Council might be the authority to which railways should 
revert after a term of years, and thus the Council would gradually become 
possessed of all tubes, tramways and other underground means of com- 
munication. "This would be an enormous undertaking, but undoubtedly in 
the public benefit, as all monopolies should be in the hands of public bodies. 
For instance, he thought it would be beneficial if the City and South 
London Railway Co. in the South of London and the tramways which ran 
above it were in the same hands, as the two could then work more in con- 
cert with one another. Dealing with the composition of the tribunal, he 
thought this would depend very largely upcn the work it would have to do. 
A period of five years might answer the purpose for the elections. 

Sir G. C. TROUT BARTLEY: Do you propose to limit the tribunal 
specially to railways ? — The proposition is that it should be devoted entirely 
to railways. 

But you do not mean to say that this will meet the difficult problem 
which this Commission is dealing with ?—I do not think there is much else 
that can be put before the tribunal. l " 

Continuing, he said it was a great mistake to acknowledge any other 
authority in connection with tramway matters than the county authorities. 
The London County Council would not object to the tribunal settling any 
difference of opinion between it and the borough councils. There was no 
doubt that tube railways running to the suburbs would do as much towards 
relieving the congestion in London as surface tramways. Locally, however, 
he considered surface tramways and shallow tunnel tramways were the 
more important. 

The Commission adjourned until to-day (Friday). 


ELECTRICITY IN MINING. 
(Continued from page 125.) 


The Departmental Committee appointed by the Home Office to inquire 
into the use of electricity in mines met again on May 6th. 

Mr. ALEXANDER SIEMENS gave evidence with regard to the relative 
advantages of three-phase and continuous-current systems. For the big 
winding and haulage motors, he preferred the continuous-current system, 
which he considered easier of regulation, the chief defect in the application 
of three-phase currents to this purpose being the great waste of energy in 
the starting resistances. He would adviee three-phase installations with 
motor-generators supplying continuous current for the winding and haulage. 
In Germany this system was adopted, and it greatly facilitated the use of 
one big generating station supplying power to a group of mines. He con- 
firmed the previous evidence as to the undeelrability of taking more 
than 500 volts to the working face, and for all motors up to 120 H. . he 
advocated continuous currents, preferring high-tension three-phase for 
motors above that power. With to Mr. Selby Bigge’s remarks (see 
The Electrician, May 1, p. 78), he attributed the chief cause of the inability 
to obtain large three-phase generators in this country to the condition of 
our patent laws.  Tesla's patent rights in America expired last year, but 
in the English law there was no workable provision for obtaining licerces 
compulsorily before the expiry of foreign patents. Now, however, three- 
phase machines would be made on a large scale in this country. He, in 
common with numerous previous witnesses, advocated complete freedom 
in the choice of the type of plant to be adopted in mines. Dealing with 
the question of cables, Mr. Siemens showed to the Committee a three-phase 
cable braided with galvanised steel. The capacity of this was 60 amperes at 
500 volts ; it was perfectly flexible, and was not more expensive tban au 
ordinary armoured cable. He strongly recommended that a similar type 
should be used in mines where avy possibility of rough usage was likely to 
arise, He agreed that cables were one of the chief sources of danger, but 
if properly manufactured and installed, the danger was practically nil. 
At present, however, there were some very bad cables used in mines in 
Great Britain. 

Prof. SILVANUS P. THOMPSON said tbat his opinion was that in 
future three-phase machinery would supersede all others for practically all 
purposes, although, in connection with metalliferous processes requiring 
variable loads and speeds, continuous current might be more suitable. In 
mines, however, where the loads were practically continuous, and the speeds 

not wanted to be varied very much, three-phase current had more than 
one advantage, including the direct advantage of economy in the motors. 
There was also the advantage that a three-phase motor for a given power 
was lighter than a corresponding continuous-current motor. With refer. 
ence to the percentage loss in transforming high-pressure alternating and 
high-pressure continuous currents down to low pressures, he did not think 


there was very much difference. In common with tbe last witness, he | 


deprecated anything that would bar the use of three-pbase systems io 
mining. If anything, he said, bar the continuous-current because of its 
danger; it was certainly more dangerous in a fiery mine, owing mainly to 
the sparking at the commutators. He would not advocate rules limiting 
the voltage to be carried down the shaft or even into the mine, because 
transformation could be made at any place where it was desirable to 
use a low pressure. The high-tension transformers could be easily boxed 
in and made perfectly safe. (In order to explain to the Committee the 
exact nature of three-phase currents, Prof. Thompson had brought to the 
meeting a humber of apparatus which he worked and spoke at length upon.) 


Continuing, he said that even with alternating-current motors, brushes 
were sometimes applied and sparking in these circumstances might be looked 
for, but not unless the brushes got out of order. If such machines were 
employed, which he did not advise, they would bave to be completely 
boxed in. In America, however, motors up to 400 f. r. were employed 
without slip rings at all, and he had heard of one instance of a 900 H. r. 
motor being used in the same manner. It was to be encouraged in mining 
operations, and particularly in fiery mines, that elip rings should be 
abolished as far as possible, and the squirrel-cage motor adopted universally, 
even where the loads might be varying. This type of machine would be 
very adaptable to coal-cutters, which bad varying loads, inasmuch as they 
had already been applied to travelling cranes, in which the loads were of 
a much more variable character. He did not know of any instance where 
there was a squirrel-cage motor at work for mining. 

In answer to questions by the Committee, Prof. Thompson said he did 
not think anyone would want to put brushes on a coal-cutting motor, as 
there was no occasion for it. He did not think that 1,000 volts need neces- 
sarily be fatal, but it was all a question of second contact, and he himself 
had taken as much as 1,000 volta without injury. Transformers could be 
taken to any distances inside the mines, provided the long distance trans- 
formation lines were properly protected. He would drive everything under- 

und by induction motors absolutely. He would not put down any limit 
or the frequency. As to testing, nothing would be gained by official teats 
upon motors after they left the makers. He did not advise the earthing 
either of cables or machines. Every fuse was a source of danger, and he 
had as few of them as poxsible in his house. As to the provision of standard 
fuses which should only be used in case of breakdown, he failed to see any 
advantage in this, as temporary arrangements must always be resorted 
to in cases of breakdown. In connection with the jamming of coal- 
cutters, some automatic fuse was necessary to prevent the overheating 
of the motor. Slip rings were entirely unnecessary on three-phase 
motors, although they were occasionally used. But motors up to 
900 n. r. could safely be started up without slip rings by introducing 
resistance not into the revolving part, but into the three wires carrying 
the current. With crane motors, the efficiency was sacrificed in order to 
obtain regular turning effort without putting too big a strain on the gene- 
rating machinery, and to this end slip rings were abolished. All terminals 
should certainly be encased, and no live portion should be accessible to 
casual handling. He preferred continuous currents for variable loads under 
certain conditions. In the case of several pits being supplied from one 
generating station, there was no reason why the transmission wires should 
not be carried overhead, and the Board of Trade were gradually allowing 
overhead transmission lines to be constructed. Summing the whole matter 
up, he thought there was a great future for the use of electricity in mines, 

The Committee adjourned. 


A DIREOT-READING POWER-FACTOR INDICATOR. 


An instrument which is independent within wide limits of the 
supply voltage, and whose scale readings give the factor by which 
the volt-an.pe es in the circuit must be multiplied to arrive at the 


Fico. 1.—GEgNRBRAL View OF INSTRUMBENT. 


true watts, has been devised, and is manufactured by Messrs. Elliott 
Bros. The construction is based on the known fact that when 


two wattmeters, suitably connected, are employed to measure the 


power on a balanced three-phase system, the ratio of their 

varies with the power-factor. of the system. Assuming that with a 
power-factor equal to unity the readings of the two instruments are 
W,= W,=100, then with the same volt-amperes and a power-factor 
of 0:866 lag, W, and W. will read 115:5 and 57°75 respectively; and 


THE ELECTRICIAN, MAY 15, 1903. 


169 


with a similar lead the readings will be W, —5775 and W,=115'5. 
WIT W. - 1732 will, therefore, be the true power in the circuit. 
if the two wattmeter movements are mounted with the moving 
coil on one axle, and the axes of the fixed coils at a suitable angle, 
the moving coils being perfectly free to turn without any control, 
snd connected as in Fig. 2, the moving coils will take up a position 
ariete to the phase angle. As the system is assumed to be 
ced, the currents in the three-line wires are equal, and it is, there- 
fore, only necessary to have one moving coil. In Figs. 2 and 3, B and 
D are two fixed coils of wire wound in annular grooves in the insu- 
lating former C, which have their axes inclined at a suitable angle 
A, according to the length of scale required for a given. po wer-factor, 
&nd are so wound that their magnetic fields are equal. The moving 
coil E is free to turn without any control, the electromagnetic forces 


being so large that friction, &c., is negligible. 


If the amperes are lagging behind the volts, the fixed coil D exerts 
less force on the moving coil than the fized coil B, and the moving 
coil is therefore drawn over to the coil B, and sets itself in a position 
where the two forces are again balanced. Thus, on power-factor 
0:5 lag, the free coil E will be co-axial with the fixed coil B, and the 
pointer will indicate 05 lag on the dial. With leading currents the 
reverse takes place. The instrument is made dead beat by means of 
the damping disc F, carried by the moving coil E, and moving 
between the poles of the permanent magneta gg. 

In practice, the total current in the line wire is not taken 
to the instrument, but passes through the primary of a small 
current transformer, the secondary of which is connected to the 
terminals of the moving coil on the instrument, By the adoption 
of this method on high-tension circuits, the instrument can be 
worked at low potential and the case earthed. Also, several 


Fic. 1. 


It will therefore be seen that, with a ny power-factor, the 
moving coil sets itself in the position where the forces exerted by the 
two fixed coils are equal, that is, midway between the coils B and D. 
In this position the pointer indicates 1, in the centre of the scale. 


current transformers, having different capacities can be supplied 
with one instrument. It is obvious that this instrument, with 
very slight modifications, can be made suitable for use on two-phase 
circuits. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society on April 24th, Mr. T. H. 
ey, vice-president, in the chair, a Paper on 


“ Dimensional Analysis of Physical Quantities and the 
Correlation of Units ” | 
was read by Mr. A F. RAvENSHEAR. The object of this Paper is to 
knit together various divergent views which are current on the sub- 
ject of ensions, It is shown that while (1) dimensional analysis 
and the correlation of unita of different kinds can be panied | in 
one direction until, with completed correlation, we arrive at degrees 
of undifferentiated quantity, a different procedure may be followed 
which (2) gives rise to various systems of dimensions descriptive of 
the physical relationships of the quantities treated. The conditions 
giving rise to dimensional relations are first set out ; and it is pro- 
d to distinguish the purely 5 a dimensional 
ormula by enclosing the sign of equality in square brackets, thus :— 
[force] [=] [M] [L4 [T7] 
end the reading of it as a physical identity or equivalence, thus :— 
[force] : [M] [L] [T-°}. 
A criterion for distinguishing quantities which can be regarded as 
undimensional from those which are essentially dimensional is pro- 
posed in the question: Is the quantity absolutely constant for all 
substances under all conditions? The dimensional relation 
Ms LT-? derived from the law of gravitation is then justified and 
isexamined at length. This relation, combined with the demand 
for the completed correlation of all dynamical units, is shown to 
require the adoption of the convention 
[L] [=] [T] [=] M]. 
This result is interpreted by (1) above. Systems of dimensions are 
nert discussed, with the aid of illustrative tables, and it is shown 
that by employing different physical laws as bases many different 
systems may be constructed. By comparison of these systems an 
index law connecting the dimensions of any physical quantity in 
different systems becomes manifest—viz., the sum of the indices of 


L, M and T is always the same for the same quantity in different 
systeme. The dimensions of magnetic quantity in certain different 
systems are, for example, L'T-2 ML-T, zLZ Pi, pk-?MiL}, 
piMiLIT-1 It is concluded that the sum of the indices of L, M 


and T in k, p and other conventionally suppressed quantities must 
be zero. By reference to the laws of atomic heats and electrolysis, 
dimensions tor temperature and other thermal quantities are found. 
Excepting as regards suppressed quantities, temperature 18 found to 
have the dimensions of E.M.F. The measurement of force by 
reference to the law of gravitation is shown to rationalise the indices 
in the dimensions of electrical and magnetic quantities ; and the 
irrationality of the indices in the conventional systems is explained 
as due to combining inverse square laws with the simple propor- 
tionality of the second law of motion. Finally, it is pointed out that 
matter,as well as direction, may be distinguished in dimensional 
formule, according to whether it enters as gravitating matter (M,), 
mass or inertia (M;), electrc-deposited matter (M.), or otherwise; aad 
the dimensions of electrical resistance are found in terms of quantities 
thus distinguished in illustration of (2) above. 

Mr. R. J. SowrER read a l 

% Note on Dimensions of Physical Quantities.” 

Mr. Ravenshear has shown that any physical quantity is expres- 
sible in terms of the dynamical quantities L, M and T, in different 
ways, but that all the various ways are connected with one another 
by an index law. One interpretation of this is that the dynamical 
factors are complete in themselves They express change-ratios, and 
have no qualitative significance. p, k, Y, &c., do not contain dyna- 
mical factora, but carry with them the physical qualities or charac- 
teristics of the quantities associated with them. Any physical 
quantity, on this hypothesis, is expressible as Q— N(D"), where N is u 
mere number, (D^) is a dynamical factor indicating a quantitative 
measurement process, and q is a quality factor of the nature of Q. 

Prof. EVERETT said the possibility of making two fundamental unite 
suffice instead of three, by taking advantage of the law of gravitational 
attraction, was nothing new, but was expounded and worked out in some 
of its applications in ordinary text books. The proposal to diminish the 
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however, the cost is estimated at £15,200 and in the central districts at 
£21,200, both inclusive. 

The cost of tramways on the overhead system is next considered. At 
East Ham the cost per mile of single track worked out at £6.572, 


number of fundamental units by making the unit of length proportional 
to the unit time, simply amounted to the adoption of a fundamental unit 
of velocity to take the place of a unit length, and was no simplification. 


The supposed new law of indices appeared to be simply the well-known 
principle by which information as to pliysical relations could often be 
deduced from consideration of dimensions ; by which, for example, it could 
be shown that the velocity of sound must vary directly as the square root 
of elasticity and inversely as the square root «f density. 

Mr. PRICE referred to the fact that the authcr had determined the 
dimensions of mass in terms of length and time from the equation 
f=m?/t", considering G, the Newtonian constant of gravitation, as à 
quantity without dimensions. He thought that if all suppressed dimensions 
were properly introduced and proper attention paid to the direction ot 
vector quantities, then the dimensions of a quantity gave an idea of its 
nature, and quantities having the same dimensions were identical in their 
natures, 

Prof. 5. P. THOMPSON said he had read the Paper through, and thought 
it brought the subject no further forward. There were several statements 
which were so surprising that it was necessary to give then coneideration. 
For instance, we were asked to believe that a scalar, like mass, was of the 
same dimensions and nature às a vector, like length, and that both of these 
were physically the same as time. There is no distinction at all in the 
Paper between scalars and vectors. The author's criterion. for an 
undimensional quantity was a false one, and led to obviously incorrect 
resulta. Taking the formula F =M., he (Prof. Thompson) said that, using 
the author's criterion, mass had no dimensions, The criterion also made 
G, the Newtonion constant, an undimensional quantity. Referring to the 
equation ( — N(D"), given in Mr. Sowter's note, he thought that the 
right-hand side might contain a fourth letter representing a geometrical 
operator. Mr. Ravenshear in his Paper had retained fractional exponents 
which were meaningless and could not possibly exist. 

Mr. RAVENSHEAR said that much of the criticism ay peared to him to 
be based upon misunderstandings of his position and the propositions he 
had advanced. He did not tbink that G necessarily had no dimensions. 
His contention was that, owing to itsuniversal conatancy, to give iu dimen- 
sions was not logically compulsory, and therefore it was optional to work 
out the consequences of both alternatives. He would have preferred 
that Prof. Thompson had criticised his criterion using Joule's equivalent, 
the example dealt with in his Paper. The exatnple used by Prof. Thompson 
did not satisfy the criterion, since masses might have any magnitude. 
He had not advocated the retention of irrational indices, but had 
put in a plea for two or three systems in which all the indices 
were integral Prof. Everett had discussed the matter as though a new 
system of units was being proposed for practical adoption. Mr. Raven- 
shear said that, on the contrary, his object was merely the logical 
analysis of the principles underlying the use of unita, He had not pro- 
posed to use velocity iu place of length or time, but contended that a 
permanent motion furnished in a single standard two units from which all 
other dynamical units could in principle be derived. 

Mr. SOWTER said that Mr. Ravenshear had shown an alternative 
method of rationalising irrational expressions. Referriug to Prof. Tnomp- 
son's observation that the equation Q— N(D")g required a further term 
representing a geometrical operator, he pointed out that if different direc- 
tions are accounted for by symbols, these take their places in the dynamical 
or measuring factors (Du), so that any physical quantity need only be 
expressed by the three factors set forth. As regards Prof. Everett's 
remark on the index law, he was aware of the application of dimensional 
analysis to the solution of certain physical problems, but he was not aware 
that the index law had been formulated and the deductions based upon it 
dealt with previously. 


COST OF THE LONDON COUNTY COUNCIL CONDUIT 
SYSTEM OF TRAMWAYS. 


The following joint report by the chief engineer and tramways manager 
dealing with the relative cost of the two systems of electrical traction— 
conduit and overhead — and the difference in the cost and maintenance as 
regards each system, was presented by the Highways committee and con- 
sidered at the London County Council mee ting on Tuesday. As such items 
as generating stations, sub-stations, rolling stock, car-sheds, cables, &c., 
cost about the same in both systeme, the cost of road work and electrical 
equipment of the line is alone considered. From the statement furnished 
by Dr. Kennedy it appears that the total cost of the reconstruction on the 
conduit sy «tem of the Tooting lines amounted to £224,020 which, divided by 
16:4 miles, gives a ccst of £13,€00 per mile of single track. This includes 
the diversion of pipes, &c., which cost about £800 per mile of single track. 
The estimate of the cost for the Greenwich and Peckham lines works out 
at £12,287 per mile of single track. and adding £800 for removal of pipes, 
&c., as above, this comes up to £13,087. It is anticipated, however, that 
owing to local circumstances the cost of alterations to pipes and reconstruc- 
tion of the roadway under bridges will be considerably greater in this case, 
bo that the estimate is still further increased to £14,041 per mile of 
siogle track. 

Reference is then made to the recent report by Mr. B. J. Arnold to a 
committee of the Chicago City Council in reference to a scheme of 
transportation now under conaideration for tbat city. 

A review of this report appeared in The Electrician of April 24th, p. 31. 

From this report it appeara that the average cost of conduit construc- 
tion and paving per mile of single track for the whole of the city of Chicago 
comes approximately to £16,055, and for alterations and diversions of under- 
ground obstructions £1,400, making a total of £17,455. lo outlying districts, 


b 


and the following figures were obtained as to the cost of other municipal 
undertakings :— 


Overhead equipment. 


Cost per mile of single Cost per mile of single 


Town. track, using new mate- 1. : 
: | line for side pole con- 
rial throughout. sini DIEA 
| 

Leeds T i54 £5,613 15 4 £364 
Liverpool .......... s 5,800 00 500 
Shettield .................. 5,980 00 i 766 
Manchester ms 5970 00 900 
. 5,551 0 0 | 1,062 


The track being in each case double, the costs of overhead construction in 
the above table and elsewhere in the report are taken as one-half of the: 
cost per mile of street. The eetimate of the cost of equipping the 
Greenwich and Peckham lines on the overhead system comes out at E7, 496, 
£6,466 of which js the cost of the track itself, and the remaining £1,050 
for the overhead equipment on the side-pole system. In Mr. Arnold's 
report the estimate per mile is £8,467. It is mentioned that in the above 
estimate for Greenwich and Peckham a saving of £1,100 per mile would 
be obtained if it were possible to use the old concrete again. This mig ht 
be possible in the case of overhead construction, but would not be so in the 
case of a conduit line. 

The comparative advantages and disadvantages of the two systems are 
next considered, It is pointed out that the conduit system involves altera- 
tion of pipes, &c., and also reconstruction in the case of bridges, the latter 
often necessitating the raising of roads and increase of gradients which are 
already bud. Moreover, in the case of a conduit tramway, road wideninga 
cannot be carried out conveniently once the conduit is laid, whereas in 
the case of the overhead aystem there is practically no difficulty Another 
consideration is the difficulty in finding a firm, suitable and durable 
cement paving which will join well with the track and slot rails without 
undue wear in cases where granite setts are objectionable owing te 
noise, With other pavings there must also be a minimum amount 
of expansion and contraction under working conditions to avoid any 
possibility of slot closure. Again, in low-lying districte, where the main 
sewers are comparatively cluse to the surface of the roads, there is a 
possibility of flooding. lu a report by Mr. W. A. Pearson on the system 
of distribution of the Metropolitan Street Railway Co., New York, it is 
stated that it is impossible to run cars when the conduit is filled with 
water above the conductor rails, in spite of reports to the contrary, the 
leakage current being too large. It is added that the conduits “ are not 
often flooded." 

Coming now to the objections raised against the overhead trolley system, 
the report points out that che iesthetic ” objection has added weight by 
the additional guard wires. Where, however, most telegraph and telephone 
wires are placel underground, and the poles and other portions of the 
overhead equipment are carefully designed and well carried out, the objec- 
tion to the appearance of the system is diminished. Danger to the public 
from the use of overhead trolley wires ha’, it is added, been rather exag- 
gerated. The report continues :— 

„The conduit system, also, by reason of its insulated return. is looked 
upon by the authorities as unlikely to cause interference with any observa- 
tory where magnetic observations are carried on. Within a certain dis- 
tance of any such observatory the uninsulated rail return would not be 
allowed. 

„There is one other question to which we should draw attention. On 
the conduit system at all junctions, crossings and crossover roads, a break 
in the conduc‘or bars is necessary, varying in length from approxima ely 
ft. to 12ít. These lengths, upon which the car cannot obtain current, 
necessitate its passage over the points, &c., with sufficient momentum tuo 
reach the conductors on the opposite side. Oa the overhead system, the 
wires are continuous throughout. being only divided electrically by sec: ion 
insulators into (usually) -mile lengths, junctions of other lines generally 
being protected in a similar manner, the break in the trolley wire on 
these section insulatora is, roughly speaking, about LSin., this length for 
purposes of traction being almost inappreciable. At night, when the cara 
are lighted from the power circuit, the lamps are scarcely affected visibly, 
but with the conduit system the break in the conductors at à car speed of, 
say, 5 miles an hour over facing points would cause a period of darkness 
of approximately 14 to 5 seconds’ duration, and this also, of course, applies 
to the dashlight at front and rear of the car.“ 

The report next deals with the question of durability and maintenance 
of the two systems. The comparisun, it is stated, is in favour of the con- 
duit system by reason of the greater weight and rigidity, and the sut stau- 
tial method of support of the conductor tees as compared with the tlexible 
overhead wires. This is borne out toa certain extent by a statement by 
Mr. Rotert Wy lie, general mauager of the Compagnie Générale Paririenne de 
Tramways, frum results obtained during the year 1902. On the other 
hand, the maintenance and cleaning of the points is much more cos:ly on 
the conduit system. 

On the Paris tramways for the vear 1902 the maintenance and. cleaning 
of 113 conduit slot points amounted to £923, or £8. Js. 4e. each, but the 
number of points in Paris is considerably in excess of anything contem- 
plated on the south side in London, as in Paris they havea very large 
number of crossings and junctions with other companies. 

The cost given by Mr. Wylie of cleaning the Paris conduits for the 
year 1902 is equivalent to £118 per mile of single track per annum. He 
states that they have found a great deal of time wasted on this work, anch 
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tbattheir engineerhopes to reduce theexpense considerably. At Washington, 
it was stated that the cost of cleaning the conduits only amounted to 
£5. 10s. per mile of eiugle track per annum. The conduit was only 
cleaned thoroughly twice a year, but at the special work it was cleaned 
quarterly. In Washington the atreeta are wide and with little traffic, the 
surface being mainly of asphalte, and these conditions may in part account 
for the wide discrepancy between the cost of conduit cleaning in Paris aud 
in Washiagton. lu the latter city menus are provided at frequent inter- 
vals along the line for removiug the dirt, and it is taken out at these 
openings, placed on the street surface and carted away. On the contrary, 
at Paris the dirt has to be drawn through tbe conduit for long distances, 
as the authorities will not a'low it to be taken out and placed on the road 
surface, 

The tramways manager is of opinion that in London a sum of not less 
than £100 per mile of single line will be necessary to cover the cost of 
cleaning the conduit during the first year's working. 

At Brussels, where a long experience has been obtained, and where the 

accounts are accurately kept to differentiate the two costs, the cost of 
working the conduit system was 1} farthings (i. c., 051253.) more per car- 
mile than with the overhead trolley system. 
Ide estimated cost for London of £100 per mile of single track works 
out to 0153124. per car-mile on the estimated ear-mileage to be run by the 
Tooting cars during one year. This estimate will be reduced, however, 
when cars from other routes run over the same line. 


At Paris for the year 1902 the respective costs per car-mile were— 


r Trolley lines, 0:1914d., 
Conduit lines, 0°6505d., 
or a difference between the two systems of 0°459d. per car-mile in favour 
-of the overhead system. l 
. In an addendum to the report the total costs are summed up. They ar 
a follows : — 
Conduit construction : Rails, road work, platelaying, &c. ......... £14,041 
Power station, cables, sub-stationa, cars, car sheds, &c 


£26,501 
Overhead trolley system — 


Rails, roadwork, platelaying and overhead line work £7,496 
Power etation, cables, sub- stations, cars, car sheds, &c., as above 12,260 


£19,756 | 


‘the difference in the two total costa being £6,545, or 33:13 per cent. more 
for the conduit system than for the overhead system. 


The Highways committee then proceeded to report on the actual cost of 
reconstructing the Tooting and Westminster, Blackfriars and Waterloo 
Bridge lines, which will be opened by the Prince of Wales to-day. 
Estimates amounting in all to £623,500 were approved by the Council on 
February 19, 1901, but having regard to the altered position of affairs 
caused by the adoption of the Greenwich site for the generating station 
instead of that at Camberwell (see The Electrician, April 24th, p. 9), and 
the provision of the new car shed, the Council on July 29, 1902, approved 
‘the revised estimates, amounting to £981,497. In the report presenting 
the revised estimate, the Highways committee had pointed out that only 
£22,421 was for additional cost of the works included in the former esti- 
mate, and that extra works, includiog the large generating station and new 
car ehed, were estimated at £559,950, while, on the other hand, £24,374 
had to be deducted in respect to savings on the earlier estimate. The 
actual coat of constructing these lines has been as follows : — 


Expenditure for :— Total. ea 
. Rails and roadwork . . . . . . .. . . . . 2224.0 20 £13,660 
Cars (6°1 to the mile) OU . 72.500 4.420 
Power station and cables. . 74.000 4,510 
Sub: stations . —Ó .- 20,600 ..... : 1,255 
‘Car sheds and workshops ... .....................— 04,000. ...... 2,015 

. Jucidentals, including Dr. Kennedy’s commis- z 

sion and proportion of salaries of Council’s 

officer p 8 essc 15.000 915 
4440, 120 £26,835 


The report continues :—'' We anticipate that the temporary station will 
supply current for the working of the tramways, which are now in course 
of construction, between Camberwell-green and Vauxhall, and in that case 
the capital cost chargeable to the Tooting to Westminster sections will be 
proportionately less. The full cost of the station is, however, included in 
the above table. In arriving at the above figures as to the power supply, 
regard has only been had to the cost of the temporary station at Lough- 
borough Junction. We may state that at present it is impossible to judge 
what will be the effect of substituting for these figures, figures based on 
the cost of the permanent station at Greenwich, together with the trans- 
forming plant which will eventually be required at the sub-stations (as the 
current to be supplied from the permanent station will be of high tension, 
while that supplied from the temporary station is of low tension), and the 
cables to be laid for permanent use when the station is in operation. We, 
therefore, ask the Council to accept the figures, in so far as they relate to 
the supply of power, as being subject to revision at a later stage. At the 
tame time we would point out that the tramways are completely equipped 
in every detail, and that they could be run by power supplied from the 
temporary station for an indefinite period. i 

We come now to a consideration of the cost per mile. In evidence given 
before the Select Committee of the House of Commons in 1900 in support 
of the London County Tramways (Electrical Power) Bill, the estimate of 
the cost of reconstruction of approximately 200 miles of single track was 
Stated at £3,000,000, averaging £15,000 a mile, in which sum was included 


12,260 


provision for cars at the rate of 24 per mile aud a corresponding provision 
for plant ; but it was pointed out that no provision was made for car- 
sheds and workshops. This rate was intended to apply to the whole of 
London, and it was proposed that a considerable proportion of the lines, 
especially in suburban districts, would be constructed on the overhead 
system. In December, 1901, in the light of the tenders received for tha 
reconstruction of the Tooting, &c., sections, we were advised that, assuming 
a service of 24 cars per mile, the average estimated cost per mile of eingle 
track for the conduit system was equivalent to £17,800, and that for every 
additional 24 cars per mile £2,880 per mile must be added to cover the 
cost of additional cars and extra power to work them. On the Tooting 
lines, 6'1 cars per mile have been provided, and the amount on the same 
basis for this number of cars per mile works out to £23,387 per mile. 

In comparing this figure with the approximate actual cost of the Tooting 
lines, £26,855 per mile as shown above, allowance must be made for car 
sheds at. £2,075 per mile, and for credits by sale of old rails, &c., as the 
estimate of £17,800 a mile was a net figure after bringing these to account. 
After making these allowances, the difference between the estimated aud 
actual cost is less than £1,000. A large part of this may be attributed to 
the fact that this ia the first line to be reconstructed for electrical traction 
and to special expenditure having been incurred in expediting the work by 
employment of night and Sunday labour.” 


A separate memorandum has also been issued byMr.J. Allen Baker, deputy 
chairman of the Highways committee, in which he defends his persistent 
advocacy of the conduit system for the London County Council tramways. 
He points out that, since the Council's decision to equip the first recon- 
structed portion of its lines from Westminster to Tooting, the extension 
of the conduit in many Continental cities has been proceeding, notably in 
Paris, Lyovs, Bordeaux, Nice, Vienna. Brussels and Berlin; while in Buda 
Pesth no other system is permitted except in an outer zone, and in New 
York and Washiugton no overhead system of surface traction is permitted 
within the city limits. The overhead trolley systems and cable systems 
which had previously prevailed in both these latter cities had been replaced 
by the conduit. In Vienna all the central portions of the city were laid 
with conduit, overhead trolley prevailing in the outer districts ; but at 
present some of these latter are being converted to conduit, and the con- 
duit lines in Berlin have been recently largely extended. He also quotes 
from a letter received from the chief of the statistical department of the 
municipality of Paris :—‘ The Parisians think much of the beauty of their 
streets, and they judge, rightly or wrongly, that their beauty would be 
spoilt by the numerous standards which it would be necessary to erect for 
carrying the overhead wires.“ Neither the trolley nor surface contact 
system would be permitted in south-eastern London by the authorities of 
the Greenwich Observatory, owing to the electrical disturbance which 
would be caused to their instruments, and, even on the north side of the 
Thames, the lines on Commercial-road and East India Dock-road, where 
the Highways committee had decided to carry on the overhead trolley, the 
authorities had objected, and the conduit will have to be substituted. 
Mr. Baker then quotes Lieut.-Col. Yorke's evidence in favour of the con- 
duit, given before the Royal Commission on London Traffic on March 15th. 
Coming next to the question of cost, Mr. Baker states that the original cost 
of constructing the Broadway cable lines was £100,000 per mile of single 
track. but the company found it advantageous to convert it to the conduit. 
The cost of constructiog the New York conduit lines per mile of single 
track, for track and road work only, he continues, was about £25,000. 
Much of the conduit had to be blasted from the solid rock, and the cost of 
removing underground pipes and mains was much greater than in 
London. He also gives figures in order to show that the cost of work- 
ing the conduit system is less than that of working the overhead 
system. 


THE MERCURY ARC.* 


BY CHARLES P. STEINMETZ. 


While the electric motor is rapidly replacing all other methods of 
power transmission and distribution, due to its greater economy, 
electric power when used as a source of light is still ata disadvantage 
regarding economy. That is, as a rule electric power is more expen- 
sive than gas or kerosene, and the extensive use of electric light is 
due rather to its greater convenience, reliability and cleanliness than 
to its economy. This follows from the fact that the efficiency of pro» 
ducing light from electric power is extremely low, below 10 per cent. 
in the most efficient carbon arc lamp, and something like 3 per cent. 
in the incandescent lamp and the Nernst lamp. 

It is obvious, then, that if the etli :iency of light production could 
be raised to figures even half as high as that of power production, 
the electric light would sweep every other illuminaut out of existence 
by its greater economy. ‘These considerations led me some years ago 
to undertake a systematic research into the method of conversion of 
electric power into electric light. | Pol 

The cause of the low efficiency of the present method of electric 
lightiog is the use of heat as intermediary form of energy, which 
always involves an excessively low eftiziency. The efficiency of pro- 
duction of light from heat by incandescence rises with the increase 
of temperature. But at the highest available temperature—the boilin 
point of the most refractory substance, carbon —the efficiency is stil 
very low, probably about 10 per cent. for the crater light of the 
carbon arc. , 
The attempt to utilise selective radiation—that is, the property of 
some gub-tances to produce an abnormally large percentage of visible 


* From the Electrical World of New York. ^ ^ ' 
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rays at apparently moderate temperature—has been successful in gas 
lighting, and bas given us in the Welsbach mantle a more efficient 
as light. But this increase of efficiency was due rather to the very 

w inherent efficiency of the ordinary gas flame. In electric light- 
ing this principle in the Nernst lamp gives only about the same flux 
of light as in the incandescent lamp of the same power: 4 mean 

herical candle per watt. The good feature of the Nernst lamp is 
the distribution of light rather than the efficiency. 

The Geissler tube and the arc were investigated, since none of 
them follows the temperature law of radiation, but both give 
selective radiation. 722... 

The Geissler tube reaches reasonable efficiencies only at very high 
frequencies, and so appears of no practical value as illuminant. 

e spectrum given by luminous gases, as the arc flame, does not 
vary in wave-length, and consequently colour, with the temperature 
as that of incandescent solids, but every gas or vapour gives light of 
certain definite wave-lengths, the spectrum of the substance. The 
substance of which the spectrum is entirely or mostly within the 
is of visible wave-length, would give a very efficient illuminant, 
while a substence as silicon, the spectrum of which is largely beyond 
the visible range, is inefficient as an illuminant. Here, then, high 
temperature of the light-giving substance is not instrumental in 
increasing the efficiency ; but, if anything, higher temperature rather 
leads to lower efficiency, due to the greater loss of power by heat 
conduction and convection, &c. 


Starting Device for Mercury Vapour Lamp. 

This led to an investigation of arcs and arc spectra, which, while 
still continuing, has already given results of considerable practical 
value and great scientific interest regarding the constitution of matter 
and the phenomena of the arc and arc conduction. A short review 
only of the work relating to the mercury arc can be given here. 

Owing to the poisonous character of mercury vapours, the mercury 
arc is preferably operated in a vacuum tube. Mercury arcs in a 
vacuum have been investigated by Dr. Arons and others. The great 
difficulty in their use was found in starting. The common method 
of starting an arc by bringing the terminals into contact with each 
other, and then withdrawing them, is rather impracticable with an 
are several feet in length. Arons and later investigators started the 
mercury arc by sending a high-voltage discharge of several thousand 
volts through the vacuum tube, thereby breaking down the vacuum. 
This method appeared to me impracticable for general use, since it 

ractically precludes the use of the mercury arc in series connection, 

or which it is eminently suitable, owing to its low voltage Ona 
constant-potential circuit of, say 110 volts, a mercury arc to consume 
80 to 90 volts would have a length of 4ft. to 5ft., which makes it 
rather awkward for use and gives a unit of light greater than desirable 
for most cases, while in a series circuit tubes of 12in. to 18in. length 
can be operated efficiently. 

This difficulty was overcome by a very ingenious device developed 
a Weintraub, of the Research Lahoratory of the General Electric 

„Which permits starting the mercury arc by means of a small 
auxiliary arc without any increase of voltage over that at which it 
„operates normally. One of the arrangements of the starting device 
is illustrated by the mercury arc shown as vertical tube in Fig. 1. 


It contains a positive terminal, a, for which graphite was found the 
most suitable material, and two mercury i b and c, closely 
adjacent and on the same level with each other ; b is connected to 
the negative c through the solenoid d, and the resistance e to the 
positive. At open circuit the mercury overflows and connects b and 
c. When the circuit is closed the current first passes through the 
circuit shown by single arrows. The solenoid d lifta the iron core f 
out of the mercury cup g, and thereby lowers the mercury level so 
that the circuit between b and c breaks and a small arc starts in this 
side branch. This arc in a vacuum instantly flashes up to terminal 
a, and so establishes the arc in the main tube ab, however long it 
may be. A carbon filament, ^, extending from the positive i 

a part of the way down the tube, greatly assists in starti A cut- 
out magnet, i, in the circuit ab of the main tube shown by double 
arrows, may now either cut out the side branch bc, or cut resistance 
into the circuit, leaving a small arc between b and c, which greatly 
increases the stability of the main arc. 

It was found that of all the arcs the mercury arc probably is the 
most stable. While in the carbon arc with constant arc length the 
voltage consumed by the arc decreases with increase of current, in 
the mercury arc the vol is constant irrespective of the current, só 
that in constant potential operation the amount of steadying resis- 
tance required for the mercury arc is lesa The mercury arc is very 
little sensitive to even wide variation of voltage and current. For 
instance, since last summer I am lighting my laboratory aud con- 
servatory with a number of mercury arcs in series connection, which 
derive the power from the trolley circuit at the end of a long branch 
line, where the voltage varies excessively during the time of heavy 
traffic, between 5 and 7 p.m., fluctuating between 280 and 600 volta, 
while the current varies between 2:5 and 8 amperes in the mercury 
arcs, without causing serious difficulties. 

The efficiency of the mercury arc is about two to three times as 
high as that of the carbon arc lamp, and four to six times as high as 
that of the incandescent or Nernst lamp, and does not vary materially 
with the current, so that the mercury arc offers an electric light 
which can be turned up or down without loss of efficiency. 


The most prominent feature of the mercury arc is its bluish-green 
colour. This is due to the deficiency of the mercury spectrum in 
red and orange rays, This feature 1s objectionable in some cases 
and advantageous in others, and will probably give the mercury 
arc a distinctive field of its own. Extended investigation showed 
that the harmfal physiologic effects of light, as observed when 
working for a long time with artificial illumination, are not due to 
the lower intensity of artificial illumination compared with daylight, 
but rather to the red and orenga, rays which predominate in the 
artificial illuminants. These ul effecta disappear by excluding 
the red and orange rays. The mercury arc, therefore, is the only 
known artificial illuminant which is perfectly harmless, and thus 
especially suited for use where accurate work has to be done by 
artificial illumination, as in drafting rooms, offices, factories, &c. 
In this respect it differs from the Welsbach gas light, in which the 
greenish colour is due to an excess of green rays supe upon 
an excess of red and orange rays, and which, therefore, does not have 
the same harmless feature. m 

A strongly noticeable feature of the mercury arc is its penetrating 
power regarding distance. While the intensity of radiation obviously 
decreases for ali colours proportional to the square of the distance, 
the sensitivity of the eye with decreasing intensity decreases much 
faster for red than for n and blue rays, so that the apparent 
physiological intensity of bluish-green light decreases with the dis- 
tance much slower that that of red light—that is, of a red and green 
light of equal intensity, the red light will appear much more intense- 
and glaring at a short distance, while the green light will appear. 
much more intense at a greater distance. , 

For colour matching, however, the light of the mercury arc is 
unsuitable, as is also that of the gas or kerosene flame, only that with 
the latter the blue appears blackened, while with the former the red. 
ap brown and the blue retains 1ts full brilliancy. . 
he mercury arc gives specially brilliant effects wherever green is. 
the preponderating colour, and is thus best suited for suburban street 
lighting, lighting of country seats, greenhouses, &c. The suppression. 
of the red colour gives all vegetation an especially vivid and fresh. 
appearance, and the strong actinic character of the light gives a 
fluorescent sheen to many substances usually not recognised as 
fluorescent, such as glass, snow, & For indoor illumination in. 
private residences, the mercury arc is, owing to its colour, not well 
suited except when there is added to it the red and orange rays. 
This, however, lowers the efficiency owing to the inherently lower 
efficiency of red and orange light. 

The mercury arc can be operated on alternating-current as well as 
on direct-current circuits, though thus far most of the development. 
has been done in the line of direct current. In an alternating- 
current circuit the current passing through the mercury arc is uni- 
directional, passing only in one direction, so that any apparatus con- 
nected into an alternating circuit through a mercury arc receives a 
unidirectional current, and the mercury arc acts as a rectifier. - 
feature is of interest in connection with the problem of conversion of 
alternating into direct current power. 
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CORRRESPONDENCE. 


— 


RESONANCE EFFECTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: At the meeting of the Institution of Electrical Engi- 
neers on April 23rd, Prof. Carus-Wilson indicated that a 
certain mathematical expression to be found in my recent 
Paper on resonance effects was incorrect. As I am of another 
opinion, and was unable to reply on the spur of the moment, 
I would like, with your kind permission, to point out how the 
expression in question was derived. On p. 16 of the advance 
copy I give the differential equations which hold for a length 
of cable possessing resistance, self-induction and capacity, but 
neglecting dielectric hysteresis and leakage of current through 
the insulation resistance. 

These equations are numbered (22), (23), (24). I did not 
attempt to prove them, for, as Prof. Carus-Wilson stated, they 
have been dealt with at great length by such writers as 
Houston and Kennelly, C. P. Steinmetz, Bedell and Crehon. (I 
would here point out to Prof. Carus-Wilson that the original 
equations and solutions were given by Fourier in connection 
with his heat problems, and that the work of the above writers 
in this connection has been, to a certain extent, an adaptation 
of Fourier to analogous problems.) All I have done, therefore, 
is to state the solution which applies to an unloaded cable, and 
to make the particular adaptation which is applicable to the 
particular case I am considering—viz., resonance at the end of 
a long three-phase cable due to a high order of harmonic, 
which I have shown may exist in the E.M.F. wave of a prac- 
ticable alternator, and my intention has been to arrive at the 
conclusion by means of a numerical result, as to whether such 
resonance is or is not likely to prove dangerous. That is all. 

The solutions given in the Paper for v and c are :— 


v= V, [c sin(27nf — ax + p) + -sin (2 nt 


—e(21—7)-9). . . (1) 
c= &c. 
a= &c. 
a= &c. 
I= &c. 
0 = &c. 


These equations can easily be verified by differentiation. 
We see that when z=} c =, which is the condition for an 
unloaded cable. VI and ꝙ are arbitrary constants, but if we say 
that at the beginning of the cable we will define the voltage as 

V, gin 2xni we can find V, and ¢ as follows: 
Inserting in (1) z& O we have 
V, sin 2znt = V, [sin (2rnt + e sin (22 — 2al + ) 
Let 2rni = 0, then 
V, sin $ = Vie sin 2a] 


x 28) 


Let 2-21 -- $ — a then 


Vo cos G = V,(14- € ^! cos 2a) . . . (3) 
Dividing (2) by (3) we have 
tnde € 2al gin 2al . (4) 


] + €72% cos 2a/ 


Squaring (2) and (3), adding and taking square-root, we 


ve 
v. VI VLS Fetal gos Zal., . (5) 


I then state on page 17 that maximum resonance is obtained 


when a/ = A the maximum voltage being at the end of the cable, 
Inserting in (1)z2 412 „we have as the voltage at the far end: 
a 


vra , T 
2Vi] e za sin (206-2) | i 


the maximum value of which is : 
"a 


2Vie za. . 


(6) 
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. . . * tu 
Combining (5) and (6), and remembering ~= tan 0, we have 
a 
the expression 
T 
2e 2 
7 imc" né * 


T 
- tane 
9e ? 


Te DEDE "nd 

These are the expressions to which Prof. Carus-Wilson 
objected, asking whether the minus sign which I have shown 
in thick type should not be positive. 

I would point out that this expression is the simplified form 
of v at the far end of the cable, provided the length of the same 
equals one-quarter of the wave-length. If we take twice the 
length of the cable, the minus sign will certainly be positive, 
for cos 2al in (5) will then be (+1) instead of (- I), as in the 
case I am considering. The latter case, however (where the 
length of cable equals half-wave length), is not a condition of 
resonance, for the maximum E.M.F. at the end of the cable 
could not be greater than that at the beginning. 

A mere inspection of (1) shows us that resonance must occur 
at the end when al = 7; this is borne out by (7). If we put 
tan 0 2 0, which is the case when the resistance of the copper 
of the cable is vanishingly small (and is also the condition 
for maximum E. M. F. at end of cable), the value of (7) becomes 
infinity, whereas if al = , i.e, substituting the + for the 
— sign, the value of (7) becomes Vo, i.e, the E. M. F. has the 
same value at the end as at the beginning.—Yours, &c. 


London, May 4. M. B. FIELD. 


The Training of Telegraph Engineers.—In view of recent 
discussions with regard to the technical and practical training 
of 5 students, the following letter, written to the 
engineer. in- chief of one of the English Telegraph Companies 
by a young Dane, may not be without interest :— 

By the advice of the Great Northern Telegraph Co. ot this city I venture 
to address you on a subject of some importance to me. Iam at present à 
student of engineering at the Copenhagen College, and wish to become a 
telegraph engineer. This branch of the engineering profession is almost 
quite neglected in the curriculum of tte college, and I desire to enter it as 
soon &s possible. 

The course of study at the Copenhagen College comprises two examina- 
tions ; the first, which seems to correspond to the first B.Sc. examination of 
Glasgow University (engineering), comprises drawing, chemistry, geology, 
descriptive geometry, mathematics (differential and integral calculus) and 
physics (sound, light, heat, electricity, magnetism, &c.). This examination 
I am going up for in July, and beg to point out that in the above- 
mentioned subjects it is the final teat. The Copenhagen College (Den 
Polytekniske Lareanstalt) is a State institution corresponding to the 
schools of Hanover, Charlottenburg, Zurich and the Ecole de Génie 
Civile " of Paris, and is the most advanced technical educational establish- 
ment of this country. However, I wish to quit it after passing the first 
examination on the following grounds :— 

Though born in Denmark, and therefore a Danish subject, I was brought 
up at Newcastle-on-Tyne until my tweltth year. Since then I have had 
five years’ schooling. in Germany, and have now resided six years in Copen- 
hagen. Conscription is imminent, and will not only be most distasteful to 
me, as I consider myself an Englishman, but will also impede my training 
most seriously. 

Kindly send me information on the following subjects :— 

1. Would it be possible for me to complete my training in the service of 
the company 

2. Under what conditions could such a training be obtained. 

5. What are the prospects in case of efficiency. 

I may remark that I, of couree, am periectly willing to proceed to any 

part of the world at the shortest notice, and can produce certificate of 
medical fitness. 
It may interest our readers to know, generally, the method of 
educating their staff employed by the Eastern and Associated. 
Telegraph Companies. Boys of about 16 years of age, fresh. 
from school, first undergo nine months’ training at the com- 
panies’ own school in London, and are then sent to the cable 
station and school at Portheurnow for 15 months. After that 
they are drafted abroad as operators. If they show particular 
aptitude they are specially trained as electricians and drafted: 
to the companies’ ships. A small premium has to be paid by 
the student, but this is recovered in the arrangement for free 
mess, &c. And, moreover, after the first six months' training 
a small salary is paid, which is gradually increased. As 
a matter of fact, we believe that, rather than there being 
an excess of candidates for these posts, the companies have 
occasionally some ditliculty in finding suitable students. 
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LEGAL INTELLIGENCE: 


— — 


ene Electric Supply Co. (Ltd.) and the London 
County Council. 


ARBITRATION. 


At the conclusion of the evidence for the Metropolitan Company, 

Mr. FLETCHER MOULTON, K.C., addressed the tribunal on behalf 

of the London County Council. He said the clause under which the 
tribunal was acting had beeu referred to many times, What had really 
to be decided was the amount the County Council was to pay the Metro- 
politan Company as “a sum equal to the costs and expenses of 
erecting and fitting up a new generating station upon the new site, with 
new plant of a capacity to generate and supply electrical energy to an out- 
put of not less than 4,000kw.. and all expenses incurred in and connection 
with taking up, replacing, relaying and altering mains and lines owing to 
the carrying out of the provisions of this act." The main argument as to 
the interpretation of this section might be left to his summing up of the 
case on behalf of his clients but the evidence he would bring forward would 
be as to what the cost would be to provide a new station of 4,000kw. 
capacity. He thought his learned friends on the other side had described 
what it could cost, and rather as an example of how expensively a station 
of the kind could be built. He contended what the tribunal had to decide 
was the sum sufficient to build it, and if he could show that such a 
generating station could be built for a less sum, then all evidence to the 
contrary must go by the board. The decision of the tribunal did not bind 
the company to spend the money awarded ia the way suggested in the 
evidence. He had not to meet the able criticisms of Mr. Peach 
on the plans which had been put in by his clients. He would get 
over these objections by saying that it would not cost anything 
like the sum the claimants had put forward. On behalf of the County 
Council a station had been designed which would be found in every 
respect a modern and efficient one for the purpose. He would call 
Mr. Edward Manville, who had had a large hand in the preparation of this 
design, to explain the construction of the station. 

Mr. MOON (for the company): We have not seen nor heard of this 
proposition until now, and we must have copies of the plans. 

Mr. MOULTON: We provide, iu the first place, tor three units of 
1,000kw. and two units of 500kw. We give a large coal storage very easily 
worked. Mr. Manville would show the tribunal that ample provision was 
made for boiler draught aud other requirements. The plans presented met 
the objections that had been raised to the other aet of plans and provided 
for all requirements in erecting an efficient station. 

Mr. MOON: Of course you will not expect us to cross-examine Mr. 
Manville on these new plans. If we were to have the opportunity of sub- 
sequently cross-examining Mr. Manville, well and good. If, on the other 
hard, Mr. Manville is going away, I shall object to him being allowed to 
give evidence which we are not in a position to cross-examine now, but 
which we should have been in a position to cross-examine upon if we had 
had the plans earlier. 

Mr. MOULTON: You shall have a further opportunity of cross- 
examining the witnesses, and Mr. Manville'a partuer, who has taken part in 
the preparation of the plans, m y be cross-examined, and you may take his 
evidence as if it were Mr. Manville's. 


Mr. E. MANVILLE, examined by Mr. MORTEN: You have had large 
experience as a consulting engineer to local authorities, including those of 
Portsmouth, Southampton. Swansea, Salford, Barrow, Shrewsbury, Dover, 
Shoreditch, Bermondsey and Southwark, and the South London Electric 
Supply Corporation, Midland Electric Corporation for Power Distribution, 
and many other local authorities and companies - Yes. 

You have examined the plans put before the tribunal by the Metropolitan 
Electric Supply Co., and have considered their estimates? —Yes, and I con- 
sider the arrangement of plant proposed is exceedingly expensive, and 
involves a capital expenditure probably in excess of any other existing 
station in London of a similar character. The most economical arrauge- 
ment of engines and boilers is to have these back to back in parallel lines 
80 as to reduce the length of steata pipe connections, the economical work- 
ing of the fuel supply, the reduction to a minimum in the number of men 
employed to work the plant and other associated points of economy. I 
cannot believe that any engineer would wil'iogly place boilers on two floors 
if he could possibly place them on one. Tnere are other objections to the 
company's scheme which require special consents from the County Council 
and the local authorities, whereas the County Councils echeme is one 
which involves no such special authorisation. 

In the plans now presented by the County Council to the tribunal is 
provision made for a good and efficient generating station with ample coal 
stores and fuel conveying and cleaning operations !—Yes, the basement 
store would hold 549 tons, allowing 50 cubic ft. to the ton, and the hand- 
packed coal on the yard level has a capacity of 417 tons. Taking a 
4,000kw. plant would mean the generation of 4,0C0,000 units of electricity 
per annum, and on the ba- is of 40lb. of water per kilowatt-hour generated, 
including all losses, and 91b. of water evaporated per pound of cosl, and 
taking 500 dava to the year, the average consumption would be nearly 
21 tons a day in a 4,000kw. station, so that the provision made for storage 
in the County Council plans would be rather over 35 days’ average supply. 
On the same basis, Mr. Peach's plans, put in by the company, would allow 
for a 42 days’ supply. 

In auswer to further questions, witness stated that he allowed 44 cubic ft. 
per ton and Mr. Peach allowed 50. If all the coal ware hand packed 
the former figure would be sufficient, but as the great proportion would 

be tipped, he considered that it would take quite 50 cubic ft. per ton. The 
.navy allowance was 48ft. 


Sir FREDERICK BRAMWELL: Is the proposition in the County 
Council plan to condense No, but the turbo generators are much less 
efficient than reciprocating engines when used non- condensing. The 
steam consumption even with good specimens is over 40ib. of stewn per 
kilowatt-hour in the case of turbines, but only a little over 30lb. with 
Willans engines running non- -condensing. On this basia coal stora ze at 
Sardinia-atreet would be equivalent to only 334 days. There is no reason 
why the company should not use 500kw. units throughout, as there would 
be no difficulty in putting them into the engine room (plan submitted). 

In answer to Mr. MORTEN, Witness stated that the water storage tank 
had a capacity of 40,000 gall. ma, or nearly three times as great as as the 
present one at Sardinia-street. 

Mr. MORTEN : Will you now deal with the battery room ?—The battery 
room is at the western end and is divided into two portions—one above 
the other. The lower room is ventilated by windows at each end, and 
there is also a ventilating shaft in the centre which passes up through the 
room above to the open air. The upper battery room has not only win- 
dows at each end, but the lantern light in the centre, so that it is amply 
ventilated and lighted, in addition to which, the ventilating shaft from the 
lower room comes up through it to the open air. 

The UMPIRE: The approximate level of the buildings is about 45ft. 
above the new street and 33ft. above Little Wild.street, exclusive of the 
roofs ; the boiler house and buildings over it would be 50ft. above the level 
of the street! — Ves; I have taken 20ft. below the level for solid foundation, 
and in the case of the chimney-shaft 50ft. The height of the boiler-house 
wall is 45ft. 

In reply to questions by Mr. MORTEN, Witness stated that the build- 
ings of the new Shoreditch station cost 7d. per cubic foot the Bermondsey 
station 7d., South London Company 6#d., and that at Partick 74d. This 
last was exceptionally expensive owing to being built upon 8ft. to 15ft. of 
a crust with a liquid silt underneath, It had to be supported on a steel 
concrete raft, rendering construction extremely difficult. The Shoreditch 
atation could be compared with the one under discussion, the foundations 
being carried 21ft. below the road level on to the London clay. 

Now, with regard to plant, what engines do you suggest to generate 
4,000kw. !—For plant of this capacity to take an overload of 25 per cent. 
for two hours, I consider the company’s estimate in exce:s of the actual 
cost. Two sets of 500kw. engines, including testing at makers’ works, 
delivery and erection on site, setting to work there and a further test six 
months after they had been coupled to first-class dynamos, could be pur- 
chased for £8,080, or £8:08 per kilowatt. This is an actual price. 

Mr. BALFOUR BROWNE: What would be the price of three seta of 
1,000k w. each ?— £8 08 per kilowatt or £24,240, which, added to the cost 
of the two 500k w. sets, brings the total up to £32,320, as against £41,128, 
estimated by Mr. Conacher. That price does not include piping. The 
dynamos quoted for are by the British Westinghouse Co. 

Mr. MORTEN : Will you tell us what size of Willans engine is included 
in that price, and what you think of the statement made by the companies’ 
witnesses to the effect that the 3T eize is too small, and the consequent 
substitution of the 3V size? — The 3T size is included in the price, and the 
particular work for which those engines are specified is one in which an 
overload capacity of 25 per cent. for two hours is essential, because it is 
for tramway work, which requires a greater overload capacity than in 
the cass of lighting work. The JV engine would, in my opinion, 
be quite unsuitable to couple to a 500kw. dynamo, as its normal 
output is 50 per cent. greater than that of the JT type, and, therefore, to 
couple it to a 500k w. dynamo and run it at full load, two-third, and then 
balf.load would be extremely unsatisfactory from the coal consumption 
point of view. There is no reason why, if the company do not think a 5T 
engine large enough they should not have other than Willans engines, 

which fit the size better. I have preferred to estimate the three 1,000k w. 
sets at the same price that has been quoted for the six 500 sets, so that 
there could be no doubt about the matter, but I think that they would 
possibly come out a litrle cheaper. Such sets would consume not more 
than 32lb. of steam per kilowatt hour, non-condensing. 

You have taken 10 Babcock and Wilcox bo:lera of the marine water- 
tube type in place of marine type fire-tubs boilers ?— Yes, that is the 
latest development for land use of that particular type boiler and they 
do not cover such a large area for a given steam capacity. Each 
boiler will evaporate 16.0001b. of water per hour, and the price works out 
at £5} per kilowatt, or £2,300 for the battery, which iaciudes erection and 
setting to work. I should consider the company’s boiler estimate equiva- 
lent to a 5.000kw. station, plus 25 per cent. overload, but my estimate is 
for a 4,000k w. station, plus 25 per cent. overload. If necessary, boilers of 
a different ty pe could afterwards be installed in the same house. If Climax 
boilers were used there would be room in the hou-e for one more than 
actually required, and seven of them would represent the same stem 
output a3 do the 10 Babcock boilers ; they would also be considerably 
cheaper. 

What is your opinion regarding the temperature question !—The 
companies suggestions are surprising to me, as my experience from 
actual experiments shows that the highest temperature of the gases 
in the uptake of the boiler, where it goes into the main flue, was 126deg., 
the boiler house temperature being 7Odeg., and the temperature dropped 
away about Sdeg. every 10ft. of the flue traversed by the gases. With regard 
to an electrically-driven crane, I think such a piece of apparatus can only 
be considered as a luxury. 

In reply to questions, Witness said that he had provided two batteries, 
each consisting of 128 cells, and esch cell having a capacity of 720 ampere- 
hours, being an increase of 200 ampere-hours above that now in use at 
Sardinia-street. The total cost of these batteries would be £5,000, 
exclusive of switch gear, &c. He considered 10 per cent. an ample allowance 
for contingencies, in view of the fact that the principal items—viz., engines 
and boilers—were definitely fixed. 

Mr. MORTEN : There is an additional 10 per cent. put down for com- 


pletion within the limited period prescribed by the Act. What do you say 
to that I am totally unable to agree with that item. | know of no reason 
at all why an installation of that size should not be completed easily 
within the two years allowed by the act. Comparing the station under 
diecuesion with that of Shoreditch, the contract for the chimney of the 
latter was signed on May 1, 1900, and the whole station was finished on 
January 6, 1902. The opening ceremony took place on June 16, 1902, 
which was after the plant had undergone many tests. Further, the machi- 
nery installed there would take a considerably longer time to erect than that 
which is proposed for this station. In the station of the South London 
Company the buildings were started in December, 1897, and the supply 
commenced to consumers in November, 1899. The plant was actually run- 
ning as early as July, 1899. "That is a station of much the same size as 
this—5,500k w.— and included slow-speed compound engines, requiring a 
great deal of detailed work on the site. 

Witnees then handed in a table setting forth the differences in the 
prices for cable demanded by the company and those quoted by the 
B. I. W. Co. He con:idered that certain mains need not be relaid, but that 
a large amount of money might be saved by joining new mains to the 
existing ones. He po.nted out that one section of mains had been charged 
for by the company twice over, first as existing mains, and then as fresh ones. 

Croes-examined by Mr. BALFOUR BROWNE, Witness said that certain 
proposed new mains were unnecessary, because they were not necessitated 
by the removal of tke site of the station, but by the ultimate removal of 
certain streets. N 

Do you know that these streets were authorised under the Act of 1899 ?— 
Quite so, but, as I understand the Act, your company have a claim, not 
only with regard to this portion of the street but all over them. 

The UMPIRE: I take it that Mr. Balfour Browne suggests that now is 
the time for the company to ask for payment for everything under the 
section of the Act. 

Mr. BALFOUR BROWNE: Everything that is necessary under that 
section which I have read. 

Cross-examination continued : It would be more expensive for the old 
and the new station to run in parallel for one month befcre the existing 
station was closed to the extent of about £716, but the company’s 
estimate of £1,600 for this purpose was, in witness’ opinion, excessive. 
This figure was principally made up of the cost of fuel and labour, the 
former being the greater. He assumed 63lb. as against 40lb. of steam for 
the new station, the difference being due to the inefficiency of the turbo- 
generators when running non-condensing. He had also taken 7lb. of water 
to be evaporated by lib. of coal, which would mean that 91b. of coal would 
be required in the old Sardinia-street station per unit kilowatt generated. 
Taking 1,000 units per annum per kilowatt installed, or 7,656 per day, as 
the old station output, the amount of coal worked out at 930 tons per 
month of 30 days. 

Do you agree that there would be simultaneous running by the two 
stations for one month'—I think that it is a very safe time to put 
it on, and I allow 50 per cent. extra coal to be burned during that 

iod. Theoretically, there is no difference if you shut down one 
boiler and start up another, but, practically, there must be a great deal 
of oveslapping. This does not include testing of plant, and therefore 
90 per cent. for overlapping and running the two stationa appears to be a 
very ample allowance. With coal at 25a. per ton this represents £581. 

Again, in the same way, I Lave allowed 50 per cent. extra for labour aud, 

as the company’s labour bill for 7.766 units for 50 days to the month is 

L270, this works out at £135, which, added to the £581 for coal, makes 

£116. The figure of 50 per cent. depends entirely upon what time of the 
year simultaneous running has to be done. It might be more, or it might 
be lew, but | have taken an average. 

In reply to questions, Witness considered that it was extremely inadvis- 
able to use the 3V Wiilans engines in place of the 51 type, as the former 
had a capacity 50 per cent. greater than the latter, and this was quite 
un necessary. He knew that the generators would have to be supplied in 
this case under strict conditions and limitations of time, and those makers 
whose tenders he had quoted had been aware of this, and the boilers which 
he had suggested would actually evaporate without undue forcing about 
22,0001b. of water, although their normal rate was only 16,0C0lb. per hour 
when clean, but when dirty they wouid only do about 8,00Clb. for four of 
them. He did not see, however, why four boilers should be permitted to 
get into a dirty state at the same time, and suggested that they should be 
cleaned more often, thus preventing such a loaering of the steam-raising 
capacity. 

Is 521b. steam per kilowatt-hour the right amount to fix for the engines? 
—Yes, without other losses. The total consumption figuremay be taken 
as 42lb. 

Do you find the marine boilers efficient ?— Yes, there is nothing to choose 
between them and the others in practice. 

Is it not right to take £2 per borse-power for steam pipiug -I cannot 
admit this. Ar the Glasgow power house the steam piping, which was 
arranged very elaborately, in addition to the condensing water pipes, which 
you have not put in in this case, and exhaust pipes, worked out ut £1:8 per 
kilowatt. This would be a very liberal allowance, where the boilers are 
back to back and all on the tame level. 

In reply to further questione, Witness stated that he should certainly 
use detartarisers, or something equivalent, in order to prevent the constant 
cleaning of boilers, as it undoubtedly tended towards economy in ruvning. 
Although the travelling crane was a luxury, he thought it would be useful, 
but if the company gov it, there should be a reduction in the price of the 
engines, 

Have you altered our estimate with respect to the bunching of the 
mains ?— The cost is altered a good deal by the fact that in this sug- 
gested arrangement the mains are nearer the switchboard and therefore 
there is a smaller length of cable. I have also taken the density in these 
conductors as 750 amperes per square inch instead of 500. 
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You will agree that if night work is to be done, and under stress of time, 
the contingencies may far exceed ordinary contingencies As far as my 
experience goes, whatever time the contractors for this sort of machinery 
undertake to have it in by, they always deliver it late, with the result that 
they almost invariably have to work at night. There is plenty of time to 
erect this station without incurring any expense due to costly night labour, 
and I am quite sure that no allowance above the ordinary 10 per cent. need 
be made. As the makers would not deliver until the building was ready 
to receive their machinery, it would not be necessary to provide storage. 
The experimental running should be included in the price which the 
makers are paid for the engines and dynamo, and these makers should 
provide for the experimental runs, The conditions at Shoreditch are not 
comparable with the station under consideration, as the machines in the 
former are of big slow-speed type, and are never tested under steam until 
they are erected on the site. The others are self-contained plant, and 
only adjustments have to be made after they are erected. There is no 
difference in starting a station with a load of 2,000kw. and one on which 
the load is practically negligible. 

In reply to further questions, Witness said he did not know that the 
company were under penalties to the London County Council to take up 
the load of 2,000kw. without delay. 

Re-examined by Mr. MORTEN, Witness considered that the £2,000 for 
experimental running was absolutely unnecessary, and he thought the 
company would never spend the money. If the company had to pay the 
money, which they themselves had asked from the County Council, it 
would be so excessive as to hamper their undertaking. 


At the conclusion of Mr. Manville's evidence details of his estimate of 
the coat of installing a 4,000k w. plant were put in as follows :— 
Estimate of the Cost of Installing Plant of a Rated Capacity of 4,700kw. as 
proposed by London County Council. 
Engines and dynamos— 
Two sets Willans high-pressure triple expansion 
engines, direct coupled to multipolar G. C. gene- 
rators of 500kw. each, including testing at maker’s 
works, delivery and erection, at £8 08 per kilowatt £8,080 0 0 
Three ditto ditto sets each of 1,000xw. at £8°08 per kw. 24,240 0 0: 
Boilers— 
Ten Babcock and Wilcox marine water-tube ty pe, with 
superheaters and economisers, each to evaporate 
16,C00lb. water per hour, including erection, at 


£5°75 per kilowatt UP ZD . 23,000 0 0: 
Feed water storage tank— 
(40:000 le ea re earns eoa PV reinn aiins 700 0 0 


Steam feed, blow-off, drain and water service pipes, 
water meters, four feed pumps (6,000 gallons per 


hour each) all erected complete, at £17 per kilowatt 6,850 0 0 
Exhaust pipes at £0°504 (U. q . — esses 2,170 0 O 
Main iron flue anddampers EO [F 2,500 0 0 
Crane of 20 tons capacity, including gantry rails and 

/// TEN DODENUS TORN Diane anced 450 0 0 
Balancers and switch gear therefoů r . 1.500 0 0 
SwIteliboards x. otc bo ascia re der dE v rect 5,500 0 0 
Cables and connections to machines 28 871 15 0 
Station: ü heiss. Ero ena 3A oae pon Soho AT À were 500 0 0 
Machmesdbo sss C resta ERO rci auus 559 0 0 
CCC D O E AR 105 3 6 
/ PET 25 0 0 
Carpenters: id,, ve v roni debate 25 0 0 
Meter testing departmene et . 900 0 0 
BGC ((( Aealieanens tea weet 25 0 0 
Shelving cupboards, &c., for stores 250 0 0 
Offices and living apartments ..... FCC 250 0 0 

78,480 16 6 
Contingencies and engineering 15 per cent. ............... 11,772 2 6 
£90,252 19 © 
Items in Metropolitan Electric. Supply 
Co. s claim which are objected to by 
the London County Council :— 
Feed water heater detartarisers, four of 

4,000 gallons per hour capacity, each 

including soda pumps, tanks, auto- 

matic valve and connecting up ......... £2,956 0 0 
Two batteries of accumulators, each con- 

sisting of 124 cella and capable of 

giving an output of 720 amperes for 

two hours, erected complete ............ 5,000 0 0 
Switchboards for above ee 1000 0 0 
Battery booster and switch gear ......... 2000 0 0 
Milking booster ............. . 45 0 0 
Connections for battery, booster, &c. ... 1,828 7 0 
Contingencies and engineering, 15 per cent. 1,924 8 0 

14,755 15 0 


£105,006 14 0 


(Tu be continued.) 
Chamberlain and Hookham (Ltd.) (Appellants) v. 
Bradford Corporation (Respondents). 


(Continued from page 131.) 


Mr. CRIPPS, K. C., in opening the case for the respondents on Thursday 
last week dealt first with the alleged infringement. He said that their 
lordships must bear in mind that the respondents also said that Hookham’ 
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letters patent 4,225 of 1887 were invalid by reason of claims 1 and 3 of 
the specification being claims to matters which were not new at that date. 
"The meter of the respondents was nothing more than an energy meter, 
and was of a kiod described by Sir William Siemens prior to the date of 
Hookham's patent. Moreover, it was altered as to the communicator in 
& manner totally different from the manner suggested by Mr. Hookham 
and altered as to the brake in tbe way described by M. Deprez—nauely, 
by substituting a brake made of permanent magnets for the fluid brake 
used by Sir William Siemens. He should endeavour to show conclusively, 
in spite of the ingenious argument on this point addressed to their lord- 
ships by Mr. Astbury—the crucial queation on which he understood the 
decision of their lordships would turn—that tbe particular form of per- 
manent magnet used in the respondents’ brake was a form well known at 
the date of Hookham’s patent, and was not a form of magnet to which 
Mr. Hookham made or could bave made any claim in his specification. The 
learned counsel sketched the invention which was the subject of the 
appellants’ patent, and said it consisted admittedly in improvements in the 
form and construction of meters registering the amount of electricity 
consumed. Au arrangement which Mr. Hookham invented to minimise 
friction consisted of a communicator, the sections of which dipped as the 
meter revolved into two vessels filled with mercury, thus producing in 
succession the neceeary electrical connections. Now Mr. Hookham's 
method of getting rid of most of the friction in the meter was by the 
use of mercury in conjunction with a special commutator, and he 
further minimised the triction by the use of anti-friction wheels. 
Neither of these methods the respondents had employed in tbe meters 
which the appellants complained of in this action. The form of commu- 
tator they used was of an entirely different type, and was the outcome of 
an entirely independent discovery. The brushes of the respondents were 
made of silver, and the discoverer that silver gave rise to very wuch less 
friction than copper was Prof. Elihu Thomson. The respondents used no 
anti-friction wheels of any kind in their meters. With respect to the use 
of a magnetic brake, M. Deprez had some time prior to 1887 not only 
pointed out that a magnetic brake should be used, and the principles upon 
which its use depended, but had described the particular combina- 
tion of electro-motor and magnetic brake, which was used by the 
respondents. The appellants had contended thas the respondents 
had, in the construction of their brakes, used magnets of a par- 
ticular shape for securing constancy and an unusual degree of strength, 
and said that they had properly claimed such magnets. But, in 
fact, the magnets the respondents used were of common shape, and 
to secure the requisite strength two and sometimes three of these magnets 
were used and were placed at equal distances apart. The constancy of the 
respondent's magnets was obtained by ageing them artificially by a proces: 
of dipping alternately into boiling and cold water in a way that was fully 
described on the evidence of Prof. Ayrton, and had already been read to 
their lordships. 

The learned counsel then dealt, question and answer, with the evidence 
given by Mr. Hookham, and was still speaking when their lordships rose. 

l Friday, May 8. 

Mr. CRIPPS, continuing his argument for the respondents, referred to 
evidence given at the trial on behalf of the appellants by Mr. James 
Swinburne (Zhe Electrician, Vol. XLV., p. 137). 

The LORD CHANCELLOR pointed out that their lordships must decide 
thia appeal on evidence. He added: You say we have not infringed. 
There is, if you can prove that, an end of the matter, unless you think it 
necessary to go into the question of the validity of the patent. 

Mr. CRIPPS replied that that shortly was the respondents’ whole case. 
As to the magnet, the appellants had put themselves out of court because 
the respondents’ instrument was a different instrument. The learned 
counsel then explained the ditferent construction of the two magnete. 
Having concluded reading the evidence of the appellants’ witnesses, he said 
he had gone through it at considerable length because he submitted that 
the evidence relied on by the appellants clearly established that the 
respondents had not infringed. 

Mr. BOUSFIELD followed on the saine side, and said, whether the 
appellants’ case was looked at from the construction of the claim, or having 
regard to what was the opinion of Mr. Justice Farwell that Hookham 
really invented something ingenious, this appeal could not succeed. 

The LORD CHANCELLOR : But Mr. Hookham might say these were 
all theories which have been propounded, but the firat person who made a 
5 motor meter was himself, and nobody else had made one up to that 

ime. 

Mr. BOUSFIELD : Even so, how far does that carrv him aa a matter of 
law? I know of no principle of law by which, supposing he does atop 
short of being practical at that point, that by reason of some discovery 
about friction, or something of thas kind, and because he first makes it 

practicable, he can appropriate to himself all that which was the common 
stock of knowledge on the point, so as to prevent somebody else getting in 
and in another way making that commercial. That argument is utterly 
independent of what the construction of his claim may be. It was a fight 
over the queation of construction. Passages in the evidence showed beyond 
all controversy that whereas the wide splayed out pole-pieces were good 
.for driving, they were the very worst form of brake, 

Lord DAVEY : I should like to hear you Mr. Bousfield on a point to 
which the Court of Appeal seem to attach importance, that Hookham’s 
magnet was a built up magnet. 

Mr. BOUSFIELD : Tnat is a question of construction. He says In 
place of electromagnets as described and represented I prefer using for 
smaller installations permanent magnets.” He is going to describe the 
change he is going to make. A number of bar magnets being substituted 
for the electromagnets represented in the drawings.” My friend also 
relied on these words: though | may use magnets of other shape or con- 
figuration." What does all that mean? It means instead of bar magnets 
with straight lines he may have magnets of other shapes, and a very good 


illustration of that was the case of Chamberlain v. Johnson." There he 
piled upa number of magnets that may be iu the shape of a horseshoe. 
This claim as regards magnets consists in the substitution of this built up 
magnet—that is a number of bar magnets being used. They may be 
horseshoe magnets, but this invention, so far as this form goes, we submit 
consists of the substitution of a number of magnets on which he then puts 
all these big splayed out pole-pieces. 

The LORD CHANCELLOR: Nowhere in the specification does it say 
as a scientific fact that either for braking or for motor purposes the splayed 
magneta are the things that he prefers. 

Mr. BOUSFIELD aaid Mr. Hookham did say that was so, and that his 
statement was the passage, and the only passage, Mr. Astbury relied on in 
the whole specification to support the view that he was contending for 
that they claimed to cover the cise of the brake as well as the magnet. 

Mr. ASTBURY baving replied, 

The LORD CHANCELLOR said they would take time to consider and 
would give judgment at a future day. 


British Thomson-Houston Co. (Ltd.) v. The Mayor and 
Corporation of Manchester. 


In the Chancery Division of the High Court of Justice, on May 6th, 
Mr. Justice Buckley had opened before him an action by the British 
Thomson-Heu-ton Co. (Ltd.) claiming an injunction to restrain the Cor- 
poration of Manchester, their servants and agents, from infringing certain 
electrical patents which are of special importance in the working of electric 
cars, ly their statement of claim plaintiffs de- eri oed themselves as the 
registered legal owners of lettera patent No. 6,0634 of 1889, granted to 
Henry Harris Lake for an invention of “Improvements in and relating to 
Electric Spark-rupturing Appliances,” and of lettera patent No. 15,920 of 
1892, granted to Walter H. Knight and William B. Potter for an invention 
of "“ L.uprovements in Methods of Regulating Electrically-driven Mechaniem 
and Apparatus for putting the same into Operation." The specifications 
of both letters patent had been duly amended. Defendants, it was 
represented, were using upon their tramways at Manchester “controllers ” 
for controlling the motors on their electric cars. Such apparatus was con- 
structed for the defendants by Dick, Kerr & Co., and plaintiffa alleged that, 
so far as it related to the magnetic blow-out, infringed claim 1 of letters 
patent 6,634, 1889, and claim 3 of letters patent 15,82), 1892. Such 
apparatus, so far as it related to the changing from series to parallel, 
intringed claims 1 and 2 of letters patent 13,920. Tne main defence of the 
Manchester Corporation was that there was no subject matter in the 
plaintiffs' invention. Defendants also denied infringment. They alleged 
that the invention had been published in this realm prior to the date of 
the letters patent by the specifications of the following lettere patent :— 
No. 1,438, granted in 1874 to Richard Werdermann ; No. 865, granted in 
1879 to Charles Denton Abel: by No. 2,321, grauted in 1879 to Joseph 
W. F. Andrews ; by No. 10,600 of 1885, granted to J ohn E. Rogerson and 
others; by No.5, 704, 1888. granted to John S. Raworth; by 283,167(U.S.A.) 
of 1883, granted to Elihu Thomson; by 321,464 (C. S. A.) of 1885, granted to 
Elihu Thomson ; by the publication of the following papera and books :—- 
John Tyndall, Researches on Diamagaetism, pp. 274 and 275, published in 
1870; De la Rive, “ Treatise on Electricity," p. 296 ct /. published in 1856 ; 
Edwin J. Houston's Paper in the Journal of the Franklin Institute, 
Vol. XCIII, p. 299, published in 1872 : and the“ Encyclopie dia Britannica " 
edition 1879, Vol. VIII, p. 74, paragraph 3 and figure 44. The particulars 
of objections further set forth that it was common practice in all lightning 
arresters or arc-rupturing device to interpose an insulating material between 
electrodes of such device and any neighbouring metallic or conducting 
material. Having regard to the state of public knowledge at the date of 
the letters patent as to the use of magnetic arc-rupturing devices having 
the two electrodes placed in a magnetic field so that the magnetic field 
operated to blow out the arc, and as to the use of insulating material to 
prevent à current passing or an arc striking between two neighbouriug 
conductors, and having regard also to the information disclosed by the 
publications and user set out, defendants pleaded that the letters pateat 
disclosed nothing that required invention or that was the proper subject 
matter for the grant of letters patent. EENET. 

It was intimated at the opening of the case, that although plaintiffs 
had originally brought their action in respect of two patents, notice had 
been given of discontinuance of proceediugs in regard to letters patent 
No. 13,920 of 1892. 

Mr. Fletcher Moulton, K. C., Mr. Bousfield, K. C., Mr. J. C. Graham and 
Mr. A. J. Walter appeared for the plaintiffs, and Mr. Cripps, K. C., Mr. T. 
Terrell, K.C., and Mr. A. B. Shore for the defendants. 

Viscount Hayashi, the Japanese Ambassador, occupied a seat on the 
bench and followed the proceedings in the case with interest. 

Mr. FLETCHER MOULTON, in opening the plaintiffs’ case, said the 
action was brought for infringement. of letters patent No. 6,065a of 1839, 
communicated from abroad, and relating to an apparatus invented by Prof. 
Elihu Thomson for the purpose of preventing the formation —or extinguish- 
ing if formed—an arc when the circuit carrying an electric curreut was 
broken. Counsel then explained the nature of an arc, It was, said the 
learned counsel, Prof. Elihu Thomson who, for the p ir pose of the prave 1- 
tion of the formation of an arc, formed what was known as a magnetic 
blow-out," upon the principle that a current passing through a conductor 
in a magnetic field was operated upon by the lines of maguetic force, and 
that the tendency was to move the conductor in a certain direction, and 
thus, by increasing the length of the arc, extinguish it. That waa an 
extremely ingenious and useful invention, especially ia connection with 
electric traction. His lordship might take it that geries-parallel control 
was used in 95 per cent. of the bigger installations of electric traction, and 
a system like that, which suddenly changed the path of the currents of 
electricity through the motor, necessitated the perpetual breaking of con- 
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tact, and, therefore, something which would free this rapid breaking and 
changes of paths from all danger was a nece:sity. The device which was 
by far the most universally used was the modification of Prof. Thomson's 
magnetic blow-out. It was necessary to refer to two of Prof. Thomson's 
earlier patents, one of which was No. 283,167 (U.S.A.) of 1883, relating to 
what he believed was the first form of magneticblow-out, consisting of a horse- 
shoe magnet underneath which were the two terminals, If anarc formed they 
would get a hot flexible conductor in the magnetic field which would be 
moved upwards or downwards according to the direction of the current until 
it was ruptured. The other patent was No. 321,464 (U.S. A.) of 1885, in which 
the object aimed at was to prevent the arc s'riking from the magnet to 
the conductors owiug to the extremely small distance between the magnet 
poles, by the adoption of horns. Prof. Thom:on then devised an apparatus 
whereby the arc was caused to form between two insulated celle, and in 
that case he could bring his magnet as close as he wished to the place 
where the arc was going to make its appearance. He was also able to make 
the shape of his magnet just as he wished in order that this field might be 
the most efficacious, and he freed himself from te danger of the arc going 
wrong by placing flat pole pieces just opposite to one another and close 
together—a form which concentrated the field in such a way as most 
effectively to lengthen the arc and produce its breaking. 

In answer to a question from his lordship, Mr. Cripps stated that tlie main 
defence relied upon was want of subject matter. 

Mr. MOULTON said he presumed that defendants would not contest 
the question of infringement. 

Mr. CRIPPS said he could not say at that stage whether defendants 
would admit infringement. 

Mr. MOULTON, concluding, submitted with regard to subject matter 
that the original inventor of the device got a perfect freedom for choosing 
his field, its intensity, its position, aud, therefore, controlling its effect. He 
did it by & novel device, which counsel submitted possessed every attri- 
bute of invention, novelty, utility, and was designed to accomplish the 
thing for which it was needed. In these circumstance’, and thinking as 
he did that there was no real issue here on infringement, he submitted 
the plaintiffs were entitled to succeed. 

Prof. JAMES ALFRED EWING, examined by Mr. BOUSFIELD, said 
the fact that an arc might be deflected had been long known, and was firat 
discovered by Davey. The first practical application of it was by E'ihu 
Thomson in the specification No. 283,167 of 1883 of the United States. 
The subject of Thomson’s patent of 52,146 was the next practical applica- 
tion in reference to lightning arresters, which made a very temporary con- 
nection with earth. From an electrical point of view it seemed to him 
that Thomson recognised that although such shapes of magnet poles as he 
bad shown in his previous specification would apply satisfactorily, still, 
every now and then it happened that, owing to some capricious movement 
of the arc previous to its rupture, there was a liability t» an accident 
occurring— namely, the arc striking the conducting surfaces of the magaet 
pole, and thereby preventing the device from accompli: hing its object, and 
that this was especially liable to happen when he approached the magnet 
poles near to the arc, as he would do for the purpose of securing the action 
of a strung field upon the arc. There was a double advantage from a scien- 
tific point of view in bringing the magnetic poles close to the place where 
the arc was liable to be forined ; there was, first of all, the advantage that 
pole to pole they got a stronger effect by bringing the poles nearer. 
Secondly, there was the advantage that if the magnet was constituted in 
the form of a narrow trench or gap between two poles a much stronger 

magnet resulted. 
In answer to further questions, Witness said he thought defendants had 
clearly infringed plaintiffs’ patent. 

Cross-examined by Mr. CRIPPS: He thought the introduction of an 
insulating material constituted a new element in the combination. He 
found no claim there except the introducticn of insulating material. It 
was krown in 1889 that the closer the magnetic field was to the arc the 
greater its power to rupture. The risk of arcing was greater the higher the 
tension of the current, The claim in plaintiffs’ specification was for a 
shield of insulating material located between the surfaces of the electrodes 
and adjacent conducting surface, a device by which the arc was disrupted. 

Witness considered that there was novelty in the introduction of the 
insulating material. It would be impossible to get the magnet in the form 
specified without the insulator. 

Re-examined by Mr. MOULTON: Looking at the history of Thomson’s 
invention, starting from his first 1883 patent, Witness thought that the 
patent in question pointed to the solution of ditficulties or something that 
would help to meet the improved type. 

Mr. JOHN GRAY, in the employ ment of the :laintiffe, was then examined 
by Mr. WALTER, and gave evidence to the effect that this invention was 
largely used in connection with switches, &c, in stationary work in this 
country. 

This being the plaintiffs’ case Mr. CRIPPS said he would call the 
witnesses for the defence before addressing his lordship. 

Lord KELVIN, examined by Mr. CRIPPS, said it was well known that 
an arc could te ruptured when they found the influence of the magnetic 
field, and also that the magnetic field could be supplied either by a 
permanent magnet or by an electromagnet. It was known also that the 
influence of the magnetic field in its power to rupture the arc was increased 
by ita proximity to the arc to be ruptured. The current was always liable 
to pass out of the electrode and was kept in the electrode by the resistance 
of air in ordinary circumstances when no solid insulator was interposed. 
In his view there was nothing in the nature of invention or novelty in 
putting the insulating shield between the electrode and the magnet. It 
was common knowledge that a shield of any proper solid material would 
serve to prevent the magnetiem passing from the one surface to the 
other. | 

Cross-examined by Mr. MOULTON, Witness considered the anticipation 


so obvious, that he thought the Chinese Ambassador made the nearest 
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approach to anticipation when he held a programme in his hand before his 
face to protect it from the brush. Witness further said that the protec- 
tion of a magnet by an insulating shield from the danger of an arc was well 
known in an old experiment. It was also described in the“ Encyclopædia 
Britannica.” 

Sir FREDERICK JOSEPH BRAMWELL, examined by Mr. CRIPPS, 
said he agreed with the evidence of Lord Kelvin as to his view of what 
was common knowledge in 1889 when the specification in question was 
brought out. He could not conceive any invention or novelty in this case. 

Prof. SILVANUS P. THOMPSON also gave evidence corroborating 
generally the evidence of Lord Kelvin and the previous witness. He said 
he had looked in vain to find anything in the nature of novelty or invention 
in the plaintiffs' apecification. 

This being the defendant's case Mr. CRIPPS addressed his lordship, 
contending that there was no subject matter in the plaintiffs’ specification 
for a patent. 

Mr. MOULTON having replied on the whole case, his lordship said he 
would give judgment in a day or two. 

Judgmenc was accordingly reserved. 

Mr. Justice BUCKLEY, in delivering judgment on We Ineaday, said : 
This action was brought for infringement of two letters patent, but as 
prcxecuted to trial and as argued before me it has been confined to the 
first claim of the letters patent No. 6,0654 of the year 1889. The defen- 
dants say that that claim is for matter which bas neither novelty nor 
invention. They contend that ther» is no subject matter. That is the 
question which I have to try. At the date of these letters patent, in the 
year 1889, the following were all well known :—Firstly, the principle of a 
magnetic blow-out. Secondly, that the magnet employed might be either 
& permanent magnet or an electromagnet, and one with either an iron 
core or an air core. Thirdly, that close proximity of the magnet to 
the arc which it was desired to rupture was important in that the 
strength or influence of the magnetic field was larvely increased by 
proximity. Fourthly, that proximity increased the probability of the arc 
springing from the electrode to the magnet itself. Fiftbly, that if 
theae were in clo:e proximity to the electrode conducting material 
to which the arc might probably spring the remedy was insulation. 
Lastly, that material which is an insulator to an electric current is not an 
insulator to magnetic influence. The patent sued on describes the object of 
the invention as being to increase the efficiency and certainty of operation 
of arc-rupturing devices by permitting them to be brought very close to 
the point where the arc may form, and the claim eued upon is as follows :— 
In a magnetic arc-rupturing device a shield of iusulating material located 
between the surfaces of the electrodea and adjacent conducting surfaces 
of the device by which the arc is disrupted as and for the purpose 
described," Upon this claim I observe that it is confined to a shield of 
insulating material located in the device in a particular place as and for 
the purpcse described. ‘here is no claim for any form of magaetic are- 
rupturing device. The claim ix to something which is to be present in the 
device as and for the purpose described. ‘The claim ia to the shield, irre- 
spective of the form of the device in which it is used. The invention is 
not iu connection with a particular form of device, but irrespective of the 
form and in connection with every form. Lord Kelvin, Sir Frederick Bram- 
well and Prof. Silvanus Thompson are unable to find in this any invention. 
Lord Kelvin puts it in this way: Air is an insulator, but if you are goiog 
to bring your magnet close to your arc the thin layer of air which is left may 
be an insufficient insulator. The inventor only tells you to replace part of 
that insufficient insulator—the air by a stronger insulator. This, he says, is 
obvious, and requires no invention. To me it appears as if the question 
were one, say, of haulage, and the inventor said, "If your rope is not 
strong enough, use a stronger rope. That is my invention." To one like 
myself, but little conversant with patent law, the question of subject matter 
is one of the most difficult to deal with. Upon the question of invention or no 
invention, I know of ro principle upon which to draw the line other than 
that suggested by Lord Justice Bowen in Lyon v. Goddard," 10 R. P.C. 
346 — namely, that I must look to see whether there has been an exercise 
of the inventive faculties, To determine this | must apply my mind to all the 
circumstances and to the specific facts in the case, treating it as a question of 
fact whether, upon a consideration of all the circumstances and the etate of 
public knowledge in 1889, there bas been any use of the inventive faculties 
in saying: “ To insulate your magnet from the electric current use an 
insulator. By doing that you will be able to bring the magnet closer to 
the arc." I have looked very carefully at Prof. Ewiog's evidence, and I 
hope I do him no unjustice when I say that the result of this ix that he finds 
novelty in the fact that the inventor ix able to adopt a more efficient form by 
the introduction of the new element of the insulating septum. He Says: To 
my mind there is no doubt whatever about there being substantial invention 
in this last invention. He lias altered entirely the form of his magnets in con- 
sequence of his introducing a new element into the combination which has 
made that alteration possible." In cross-examination he dwells again upon 
the more efficient form. He agrees that every single scicatific fact that is 
involved in the invention is old, I think Prof. Ewing has attributed to 
the claim that which it does not contain—viz., a claim to a particular 
form containing a particular element. He is impreesed with what he calla 
a trench between the two poles of the magnet, and the advantage gained by 
spreading the poles of the magnet laterally so as to keep the arc to be 
ruptured within the influence of the magnetic field. He is driver, how- 
ever, to admit that Fig. 12 of patent sued on contains no narrow trench, 
and is not of the form which he suggests to be somehow claimed. Prox- 
imity as part of the form was certainly not new. Prof. Elihu Thomson 
bad himself pointed to it in his patent of 1883. The protection of the 
magnet by an insulating material was not new, Irrespective of the fact 
that insulation was, of course, perfectly well known, ineulation of the 
magnet had been pointed to in the Encyclopedia Britauniea in 1879. 
Under these circumstances, I fail to find novelty or invention. I think 
there is no subject matter, and I therefore die iniss the action, with costs. 
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City of London Electric Lighting Oo. (Ltd.) v. Corporation of 
City of London. 

This was a case in the House of Lords yesterday, before the Lord Chan- 
cellor and Lords Davey, Shand and Robertson, in which both parties 
appealed from the decision of the Court of Appeal, whereby an order made 
at the trial of the action in favour of the plaintiff company was varied and 
each party ordered to pay their own costs. 

On July 11, 1891, plaintiff company was incorporated for the purpose of 
acquiring certain provisional orders and agreements, and by a deed of Aug. 
21 of that year the provisional electric lighting orders of the central and 
western districts of the City of London, and the benefit of two agreements 
made in May, 1890, and February, 1891, between the Brush Electrical 
Engineering Co. iLtd.) and the Commissionera of Sewers for the City of 
London were transferred and assigned by the Brush Company to the plain- 
tiff company, who thereby covenanted with the Brush Company to perform 
the obligations of those two agreements and to indemnify that company 
from any liability thereunder. By another deed of Aug., 21, 1891, the 
provisional order for the eastern district, and the benefit of an agreement of 
May, 1890, were in like manner transferred and assigned by the Laing, 
Wharton and Down Construction Syndicate (Ltd.) to the plaintiff com- 
pany, who similarly covenanted with the syndicate to perform the obliga- 
tions of that agreement, and to indemnify the syndicate against all liability. 
The City of London had been lighted under the above contracts since 1891, 
but iu 1898, in consequence of certain facts coming to the knowledge of 
the Corporation* they repudiated the contracts. The plaintiff company 
thereupon brought the present action against the Corporation, claiming a 
declaration that each of the contracts was valid and subsisting and 
binding upon the Corporation. Mr. Justice Farwell, in a considered 
judgment, f decided in favour of the plaintiffs with costs. The Corpo- 
ration appealed, and the Court of Appeal (Lords Justices Rigby, 
Vaughan Williams and Stirling) varied Mr. Justice Farwell's decieion.? 
The company then entered this appeal to the House of Lords, end the 
Corporation appealed on the question of costs. 

Mr. Cripps, K. C., and Mr. Roskill appeared for the company; Mr. Lawson 
Walton, K.C., Mr. Danckwerts, K.C.,and Mr.J. A. Walter for theCorporation. 

Mr. CRIPPS opened the case for tbe appellants, and said the question to 
be decided was whether the view of the Court of Appeal as to what was 
the true meaning of the material sections in the Sewers Acts of 1848 and 
1851 could be supported, and his submission was that it could not be, 
for the reasons that had been given by Mr. Justice Farwell. Sec. 42 of tbe 
Act of 1848 was limited to one particular class of contracta— construction 
contracts—falling under the group of secs. 33-42. Sec. 42 did not deal 
with a shareholder's interest at all, that was dealt with by sec. 53 of 
the Act of 1851 prohibiting a“ commissioner” (it did not mention an 
alderman or common councillor) from sitting or voting at a discussion of a 
contract with a company in which he was a shareholder. 

Mr. LAWSON WALTON then addressed their lordships on behalf of the 
respondents, and had not concluded when their lordships adjourned. 


Johnson v. Fleetwood and District Electric Light and Power 
Co. (Ltd.). | 
In this action in the Chancery Division on Tuesday before Mr. Justice 
Kekewich, Mr. Cann moved for judgment in default of defence, and said 
a receiver had already been appointed. 
His Lordship made the usual order. 
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PARLIAMENTARY INTELLIGENCE. 


NORTH-WESTERN ELECTRICITY AND POWER GAS 
BILU. 


This bill came before a Select Committee of the House of Lords on 
Thursday last week (May 7th). The Committee is composed as follows :— 
Lord Glanusk (chairman), Earl of Abingdon, Lord Barnard, Lord de Manly, 
and Lord Aberdare. The objects of the bill and the area covered by it 
were fully described in The Electrician for January 16th last. There is a 
large amount of opposition to tlie measure. 

Mr. BALFOUR BROWNE, K.C., in opening the bill, said that already, 
in one instance, Parliament had given its assent to the combination in one 
bill of the supply of electricity and also power gas. It was a combination 
which resulted in the cheapest production of Loth commodities, and there 
was a large field in the area scheduled by the promoters in this case for 
the sale of both. Due provision was made in the bill for the protection 
of the local authorities Clause 25 provided that electrical energy should 
be supplied only to authorised distributors, and, secondly, to persons 
requiring à supply for power. The energy might be used for lighting 
‘premises where the power was utilised, hut otherwise the company was not 
to supply electrical energy for lighting purposes. Thus the company was 
not entering into competition with any local authority or any company 
established for purely lighting purposes. "The capital of the company was 
large, being £1,500,000 :n shares and £500,000 in borrowing powers. With 
regard to Mond gas, he said that for 8d. the manufacturer would get the 
same results from Mond gas as he could get from the ordinary gas in his 
district, which would cost him from Js. to 4e. per 1,000 cubic ft. To leave 
the areas of the petitioning borough, county and other local authorities out 
of the bill would be to destroy the whole bill, which was not designed to 
‘trench upon the functions ‘of the local authorities or the existing lighting 
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companies, but to confer a benefit upon trade and traders in a large 
manufacturing district, 

Mr. HERBERT A. HUMPHREY said he had inspected the sites of the 
proposed generating station, and he found no engineering difficulties which 
were not capable of successful solution. In all cases gas firing had shown 
& saving over coal finng where high temperatures were necessary. The 
saving amounted in some cases to as much as 70 per cent. In addition to 
tlie amount of coal used, there was the further saving due to the recovery 
of the sulphate of ammonia. The largest Mond gas plant was situated near 
Northwich, where Messrs. Brunner, Mond & Co. had a plant which was 
giving off about 37,000,000 cubic ft. of gas a day. The calorific value of 
Mond gas was about 150 British thermal units per cubic foot. It was a 
fixed gas, and contained less carbon mon-oxide, which was the poisonous 
portion of those gases, than moet other producer gases. It was manufac- 
tured from cheap bituminous fuel instead of expensive fuel such as 
anthracite and coke. The coal mostly used was slack. He believed that 
the saving for power purposes by the use of Mond gus instead of ordinary 
gas would be from 40 to 70 per cent. 

On Friday (May 8) Mr. HUMPHREY was cross-examined by Mr. ERNEST 
PAGE, K. C., on behalf of the petitioning gas companies and others. He said 
that the gas used in America for power purposes was natural gas, which 
was conveyed over very large areas for power. But the promoters of the 
bill would probably not take their Mond gas beyond a radius of 6 miles from 
their generating stations, which had been chosen specially with the view of 
the supply of electrical energy. There were many places which, in the 
initial stages, the company would be able to supply with electrical power in 
preference to gas. The company was an electric supply company and they 
intended to supply electricity as well as gas. Regarding dividend, the bill 
entitled them to pay 10 per cent. on the undivided capital. 

Mr. S. Z. de FERRANTI said that the cheap supply of power on the 
Continent and in America had contributed to rapid growth and great 
success in many industries. The promoters wished to have the same thing 
in this country over all our manufacturing districts, 80 as to be on a level 
with our Continental rivals. Ae to prices, the companies which have 
supplied electrical energy most cheaply had made the most money. The 
best way to make money was to do a big turnover at as low a price as 
possible. 

On Monday (May llth) Mr. HUMPHREY was recalled, and gave 
evidence as to the cost of the proposed mains and their size. In cross- 
examination by Mr. Page, he said that the estimate for works was £900 
per equare mile. The cost in South Staffordshire might be £10,000 per 
square mile. The area under the present bill wae, perhaps, 11 times as 
large and in no way comparable, as the latter was a largely agricultural 
area. The cost of supplying both electricity and power gas under this bill 
was calculated at much less than the estimate for distributing power gas 
alone under the South Staffordshire Bill or under the Lancashire and 
Yorkshire echemes, which were for electricity alone. There was no inten- 
tion at present to carry the nains to Wallasey or Birkenhead. 

Mr. E. F. LACEY gave further evidence in support of the bill. His 
estimate for one station—including all outlays—was £197,428. The cross- 
examination of this witness was deferred, 

Mr. JOHN STURGEON said that he was the originator of the scheme. 
The combination of electricity and gas would be useful, and tend to equa- 
lise the demand for power. 

Under cross.examination, witness said they had practical experience of 
distribution of Mond gas over only a distance of three-quarters of a mile ; 
but he had no doubt that it could be conveyed to and distributed at much 
greater distances from the generating stations. Many traders in the dis- 
trict were prepared to take their motive power from this corporation as 
goon as it could give a supply. Gas could be carried distances of 500 or 
400 miles, aud Mond gas was more easily carried than any other. It would 
be specially valuable and economical in hilly districts, where the heavy cost 
of haulage of coal and other fuel would be avoided. 

Mr. R. THRELFALL, Oldbury, corroborated the previous evidence aa to 
the cheapness and efficiency of Mond gas. 

Mr. H. Blundell, chief engineer to the Cheshire Lines Committee, 
Mr. W. Douglas Phillipps, Mr. Willcox of the Wirrall Railway Co., 
Mr, A. Seymour Jones, manufacturer, of Wrexham, and others, were 
called, and expressed the belief that the introduction of Mond gas would 
be of advantage to the manufacturera of the district covered by the bill. 

On Tuesday (May 12th) Mr. TWYFORD, chairman of the promoters, 
having given evidence, 

Mr. E. M. LACEY was recalled, and said that it was proposed to instal 
about 7,000 H. P. at each of their generating stations. All the costs of pro- 
motion, plant and works, would use up most of the capital of £1,500,000, 
exclusive of the borrowing powers, but the promotera hoped to get to work 
supplying electrical and gas power by the end of two years. 

Further evidence of a general nature in support of the bill closed the 
case for the proinoters. 

Mr. PAGE, addressing the Committee on behalf of the 14 gas com- 
panies opposing the bill, said these companies had a capital of £573,000 
and had hitherto fulfilled their functions to the satisfaction of their con- 
sumers, Some of the companies were already suffering from competition 
with electricity, and they all feared that they might suffer still more from 
it under this bill. One-third of the gas which his clients produced was 
ueed for heating and power purposes. With reduced illuminating power 
of the gas itself, and employing such improvements as mantles for lighting, 
the cost of production would be reduced, and the companies would be able 
to supply gas for heating and power at a cheaper rate than at present. 
His witnessee, he believed, would prove that it would soon be possible to 
supply ordinary gas for heat and power purposes at 1s. 5d. per 1,000 cubic ft. 
Hitherto gas companies bad only had to face the competition of electricity, 
not of electricity and gas combined, and he would ask the Committee, 
therefore, not to create a precedent by passing this bill, but to wait and 
see whether the South Staffordshire Mond gas scheme proved successful, 
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and leave it to a future Committee to decide upon the present extensive 
scheme. 

Mr. CHAS. HUNT was examined iu support of the case of the peti- 
tioning gas companies, and corroborated counsel’s statement. 

Mr. CORBET WOODALL said that the bill asked for special and 
unusual privileges, and in the present circumstances the request was 
premature. The area asked to be covered was too large an area not only 
asa whole but as from each generating station. 

On Wednesday Mr. HUBERT POOLEY, engineer to the Staffordshire 
Gas Company, was called. He thought there was a real fear from the 
competition with this new company in the supply of gas for motive- power. 
He thought that the capital of the new company was too small to enable 
them to carry gas power as far as Stafford. The'existing gas authority had 
had no difficulty in supplying all the power-gas required in the district. 

Mr. PYE, general manager of the Chester Gas Company, gave similar 
evidence, 

Mr. A. GILL, town clerk of Birkenhead, said that the corporation of the 
borough owned both the gas and the electrical supply for the borough, 
and objected to the promoters getting powera to compete. None of the gene- 
rating stations proposed by the company could supply anything like the 
quantity of electricity that the Corporation could themselves supply in a 
few weeks’ time. Apart from the cost of distribution, electricity cost about 
id. per unit, and it could be sold for 14d. per unit. He thought that this 
bill was unworkable. His Corporation provided electricity for power pur- 
pes at Ad. per unit for the first few units, but it came down to lid. 
according to tbe quantity of power taken. 

Mr. JAS. McGAUL, chairman of the Electricity Committee of the Dirken- 
head Corporation, said that that body had expended £220,000 on gene- 
rating stations for electricity. They had installed 4,000 n.r. and had room 
for another 3,500 n.r. All the requirements of the district had been met. 
They generated 2,194,000 units last year. For lighting they charged 
34d. per unit; for power up to 500 units 24d. per unit, up to 1,500 units 
2d., and in excess of that quantity the charge was 14d. 

Mr. R. HYDE, town clerk of Stockport, gave evidence to the effect that 
the Corporation under their existing powers were efficiently supplying gas 
for iluminating and for power within tbeir area and the district around. 
The Corporation had unusual powers to go outside their own area and 
supply electricity in outside areas where they had power to supply gas. 

Mr. Thos. Webb, chairman of the Stockport Electricity Committee, and 
Mr. Meunier, gas engineer to the Stockport Corporation, gave corroborative 
evidence. 

Yesterday (Thursday) evidence was called in opposition to the bill on 
behalf of 12 urban district councils and five or six rural district councils in 
Cheshire. 

Mr. GREGORY, addressing the Committee on behalf of Hanley, said 
there was no security that the promotera of the bill would supply Mond 
gas within a reasonable time or at a reasonable price, yet they were seek- 
ing to lock up the district against others who might want to give an efficient 
supply. 

Mr. A. W. HARPER, who appeared for the Altrincham Gas Co., said 
that electricity had been put into the bill to attract that portion of the 
public who did not favour the Mond gas system. There was no sufficient 
protection for bodies who were already authorised distributors of electricity 


or gas. 

Mr. WEDDERBURN, for the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board opposed the bill, but argued that if the 
preamble were held to be proved, the area scheduled should be largely 
reduced, The bill dealt with competing commodities. Parliament had 
passed many power bills. It had passed one Mond gas bill, but he thought 
that Parliament would not put electricity and Mond gas into the hands of 
one company. 

Mr. A, H. GIBBINGS, engineer.in-chief to the Stalybridge, Hyde, 
Mossley and Dukinfield Tramways and Electricity Board, said that he 
doubted whether they could supply electrical power so cheaply as his 
board could supply it. His board was undoubtedly a power distributing 
company for purposes in addition to supplying power for the tramways, 
and as they had been first to obtain Parliamentary eanction, it would be 
unfair for Parliament now to allow this company to come into their area and 
compete with them. 
fae having been heard, the Committee adjourned until to-day 

riday). 


BEOKENHAM URBAN DISTRIOT TRAMWAYS. 

The Omnibus Bill promoted by the Beckenham Urban District Council 
came, on Tuesday and Wednesday, before the Police and Sanitary Com- 
mittee of the House of Commons, presided over by Mr. Heywood John- 
stone. Among other proposals of the bill was one to construct three lines 
of tramways, of a total length of about 2 miles. Two of the proposed 
lines were wholly in the district of the Council and formed end on junc- 
tions with the authorised Penge system of tramways of the British Electric 
Tramways Co., and the third, a furlong only in length, proceeded from 
the Beckenham parish boundary, through the district of the Metropolitan 
Porough of Lewisham, to High-street, Sydenham. Powers were taken on 
the bill to operate the tramways either on the conduit system or on the 
overhead trolley system, the estimated cost of construction for the former 
tystem being £55,000, and for the latter £36,000. It was stated that the 
British Electric Traction Co., with whom the District Council had entered 
into an agreement for the company to work the lines, had declined to con- 
struct the tramways on the conduit system, and that, therefore, the over- 
head trolley system was necessarily to be employed. The agreement 
between the District Council and the British Electric Traction Co. pro- 
vided that the tramway should be constructed by the Council at the 
expense of the company, and that they should then be leased to the com- 
pany for a period of 2 years at a rental varying from 64 per cent. per 
annum on the cost of construction to 8 per cent. during the latter years of 
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the lease, On the termination of the lease the tramways were to be handed 
over to the District Council free of charge, when they could be worked 
either as à municipal undertaking or re-leused for a further period of years. 
The tramway portion of the bill was opposed by owners, lessees and 
occupiers and by the South-Hastern and London Chatham and Dover Rail- 
ways. In the course of the evidence it was stated that the British Elec- 
tric Traction Co. were also to pay a sum of about £18,000 towards tho 
net cost of the street widenings, being estimated at £31,000. 

The Committee passed the bill subject to certain provisions to safeguard 
the interests of the Beckenham Urban District Council, 


WORTHING AND HOVE TRAMWAYS BILLS. 


The consideration of these bills, referred to triefly last week, was 
continued in the House of Lords on Friday, May 8th. It was announced 
that an agreement had been arrived at to the ettect that, subject to 
the British Electric Traction Co. carrying their line to Lancing within 
two years from Jan. 1 next, the Corporation of Worthing should construct 
their connecting line to the corner of Steyne at Worthing, and allow the 
company running powers over it, on conditions which, failing agreement, 
shall be determined by an arbitrator to be appointed by the Board of 
Trade. It was also agreed that if the Worthing Corporation fail to con- 
struct the line from Lancing into Worthing within the time specified, the 
company should have powers to construct it. 

The Hove, Worthing and District Tramways Bill wax then considered. 

Mr. LLOYD said the bill was promoted by the British Electric Traction 
Co., and its main object was to enable that company to equip electrically 
an existing tramway, extending from the borough of Hove to New Shore- 
ham, and to construct a tramway from that point onward towards 
Worthing, and, in the event of agreement with Worthing, into Worthing 
itself, ‘The promoters had the support of the local authorities until they 
reached Portslade. There they arrived at the following state of affairs. 
The Corporation of Hove were apparently desirous of carrying on a tram- 
way, and they had commenced the promotion of a bill to enable them to 
construct and work tramways in their own area. When, however, a weet- 
ing was called under the Borough Funds Act the proposal of the Corpo- 
ration was negatived. The result was that while not desiring to have a 
horse tramway, a better and more modern system being available, the 
ratepayers did not desire to see the Corporation constructing or working 
tramways. He, therefore, asked that the company should be ailowed to 
build the lines. Dealing with the petition of the Brighton Gas Co., who 
opposed on the score of danger from electrolysis, he argued that the standard 
clauses sutticiently protected the company, and that they were not entitled 
to be heard against the bill. 

After some discussion it was arranged that the question of electrolysis 
should be deferred until the clauses were dealt with. 

Local evidence having been called in support of the bill, 

Mr. Geo. M. Lawford, an engineer interested in some property at 
Worthiog ; Mr. Harmsworth, formerly chairman of the Shoreham Urban 
District Council ; Mr. H. Brown, clerk to the Shoreham Council ; Mr. Geo, 
Courtenay, chairman of the Southwick Urban District Council ; and 
Mr. J. E. Dell, clerk to the Southwick Urban District Council, all sup- 
ported the scheme on general grounds. 

Mr. SELLON, chief engineer to the British Electric Traction Co., said 
the Shoreham Tramway Co. belonged practically to the promoters, they 
having acquired all the shares in it, and there was a proposal, therefore, in 
the bill to transfer the undertaking to the promoters. The existing tram- 
ways with which the bill proposed to deal were 4 miles 2 furlongs long, 
and the extensions 4 miles 6 furlongs long, so that the total length was 
9 miles. There were no engineering ditticulties, Provision had been made 
to widen the road at various points. The gauge of the tramway bad been 
fixed eo that a connection could ultimately be made with the Brighton 
tramways. There was no opposition from the local authorities except 
Hove and Portelade. If the portion of the bill relating to these two 
places were not passed it would mean that the tramways would stop 
at the Hove boundary as far as electrical equipment was concerned. The 
Hove Corporation, if they acquired the lines in their area, would not be able 
themselves to work them, and therefore the public would have no facilities. 
The chief objection of the Hove Corporation was against the proposed 
extension to 42 years of the period at which the Corporation could buy the 
lines, which the company thought ought to be allowed owing to the large 
capital expenditure involved ia reconstruction. A precedent for this had 
occurred at Paisley. 

On Monday, May 11th, after the hearing of further local evidence, 

Mr. TALBOT addressed the Committee on behalf of the borough of Hove, 
urging that the Corporation desired to keep the trainways iu their borough 
under their own control, and to have the option of working them them- 
selves or of leasing them after acquisition to à company which would pay 
rent to the Corporation. That waa the asset which the Corporation now 
possessed, and why they should be deprived of it he could not understand. 

After a short deliberation, 

The CHAIRMAN said: We are of opinion that the preamble is proved, 
but that the period asked for, 42 years, before which the undertaking 
cannot be purchased is too long. In order to avoid the difficulty of having 
to decide the period ourselves, we suggest that the parties should endeavour 
to arrive at an arrangement on this point. 

Clauses were then contidered, the Committee inserting one fixing the 
period of purchase of the lines by the Hove and other local authorities at 
30 years. No clause was agreed upon between the Gas Company and the 
promoters with regard to electrolysis, the latter reserving their right to 
appear before the Committee of the House of Commons. 


HASTINGS TRAMWAYS (EXTENSION) BILL. 
On Wednesday ast week the Select Committee of the House of Lords, 
of which Lord Newton is Chairman, had under consideration the Hastings 
Tramways (Extension) Bill. i 
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Mr. PEMBROKE STEPHENS, K.C., who, with Mr. Murpby, appeared 
for the promoters, stated, in opening, that the proposal of the bill was to 
construct a line of tramway from near the West Marine Station, St. 
Leonard's, running along the sea front, to near the Memorial in Queen's- 
road, Hastings, and another line branching from the first line up the 
London-road, past Warrior-equare Station, to Silver Hil, thus 
connecting with tbe already authorised lines serving the borough. 
There bad been a great deal of dislike and distrust in regard to 
the tramway along the front, but, as in other towns, notably at 
Bournemouth, apprehensions which bad teen great and strong had 
remarkably changed, and now opinion is generally in favour of a line 
along the sea front. The special feature of the area was that although the 
tea front is on the level, the ground behind rose very sharply to a height 
of 30Cft. or 400ft., the roads thereof being most difficult and toilsome. 
The fares of the cabs were proportionate, and the omnibuses had to 
conduct their service sometimes with four horses. Evidently this was a 
place having a need for improved communication, such as a tramway, and 
above all an electric tramway, would supply. The lines would also connect 
two railway stations. The promoters had the strong support of the Cor- 
poration. It was provided that the tramways should not be constructed 
or opened for traffic until the lines already authorised had been opened 
for traflic; and when opened, they were not to be worked except by a 
system approved by the Corporation. With regard to Sunday traffic, 
there was a clause that the Company should not run cars without the 
consent of the Corporation, such consent to be expressed by a special 
resolution of the Council, this consent remaining in force for one year, 
provided that if it were accorded for three successive years it should 
continue. 

Mr. B. F. MEADOWS, town clerk of Hastings, gave evidence in support 
of the bill. In cross-examination by the Hon. Evan Charteris, represent- 
ing frontagera on the proposed route along the sea front, witness agreed 
that previous tramway schemes in connection with Hastings in which the 
front had been directly or indirectly concerned, had all been rejected. 

A number of local witnesses were then called, who testified to the 
advantage the proposed lines would be to the district. 

Mr. TUPPENNEY, an alderman of the Hastings Corporation, gave 
evidence in favour of the bill. 

Mr. WALLER, of Messrs, Kincaid, Waller, Manville and Dawson, one 
of the consulting engiueers to the scheme, said there were about 11] 
miles of authorised tramways in Hastinga, and the length of the Bexhill 
and St. Leonards light railway wes 5} miles. ‘The gap between the two— 
tlie route of the proposed line along the front — was 1 mile 6 furlongs and 
7 chains long. The length of the proposed line up the London-road was a 
mile. 'lhe sea front was & very broad thoroughfare, and there would 
be no difficulty in constructing a tramway along it. Many of the 
people in Hastings lived a long way from the station, so that they had 
some distance to walk if they wished to get to Bexhill, and further, a good 
many of the trains from Hastings did not stop at Bexhill. The sea front 
was practicaily the only means by which the already authorised lines could 
be connected, there being no road running parallel with the road along the 
front. Scarborough was a very similar case to the present. There a 
tramway had been authorised not only along the sea front but along a road 
that was being constructed at great expense, called the Marine Drive, a 
total distance of about 3 miles, Tramways bad also been sanctioned along 
the sea front at Broadstairs, Margate, Ramsgate, Douglas (Isle of Man“, 
Morecambe and other places. The system of traction to be adopted was 
left practically for the Corporation. He personally preferred the conduit 
system, but he had prepared his estimate so as to cover the adoption either 
of that system or of the surface contact system. He believed that in no 
case would the construction of tramways along a sea front depreciate the 
value of the property there. 

Mr. W. M. MURPHY, the promoter of the proposed tramways, and 
18 1 60 ok the Dublin Tramways Co., also gave evidence in support of 
the bill. 

This concluded the case for the promoters, and evidence for petitioners 
was at once called. 

Mr. TREE, the Mayor of Hastings, owner of considerable property, said 
that in his view the line would be detrimental, not only to the front but 
to the character of the vieitors, to the residents and to the value of the 
property generally. 

Mr. F. A. LANG, a former mayor of Hastings ; Mr. WARNER, a valuer 
appointed by tke Court of Chancery, and Mr. GREEN, of the firm of 
Weatherall and Green, &urveyors, gave similar evidence. 

Mr. CURTIS, editor of the Standard, said he had been a frequent visitor 
to Hastings and St. Leonards during the past 30 years. He liked tram- 
ways in their proper place, buta proper place for them was not the finest 
marine parade in the south of England. 

Mr. Dyce Duckworth, treasurer of the Royal College of Physicians, and 
Physician to St. Bartholomew's, Hastings, Dr. Allen of Hastings, and a 
considerable number of other local witnesses also gave evidence. 

The Committee declared the preamble proved, provided that the con- 
struction of the extension tramways should not be commenced until the 
tramways authorised under the previous acts should have been completed 
and opened for traffic. 

On Friday (May 8th) the Committee considered the clauses of the bill 
before the new lines were opened for traflic. The condition the Committee 
put upon the promoters was a tes! as to the bona fides of the undertaking. 
The promoters obtained the previous tramways irrespective of any exten- 
sion that might be carried out. If it was a bona fide scheme it must be 
carried out in the way indicated. The promoters ought to be satisfied with 
what they had got, which he thought was quite as much as they hada 
right to expect. The promoters had got nineteen-twentieths. 

A clause was inserted to the effect that both the tramways and light 
railways already sanctioned should be completed and opened before the 
new lines were completed and opened. d 


Some discussion then took place on an application of Mr. Freeman for 
the frontagers, that if the line along the sea front was constructed an 
underground system ehould be used. The promoters objected, pointing 
out that the decision of the Corporation, under the bill as it stood, was to 
prevail as to the system to be adopted. Ultimately the promoters sgreed 
to insert a provision that an overhead system should not be adopted for 
working the line along the tea front. 


WELLINGBOROUGH AND DISTRICT TRAMROADS. 


On Monday and Tuesday à Committee of the House of Commons, pre- 
sided over by Sir W. Holland, considered a bill promoted by the Welling- 
borough and District Tramroads Co. 

Mr. MOON, K.C., for the promoters, said a system of trainroads between 
Wellingborough, Finedon, Irthlingborough, Stanwick, Raunde, Higham 
Ferrers, Rushden and Irchester was sanctioned in 1900. They were elec- 
trical, and were called tramroeds because they passed over private pro- 
perty in places. The present bill proposed the substitution of a portion 
of tramway for an existing piece of tramroad near the London and North- 
Western Railway at Higham Ferrers. The proposed new piece of lire 
involved the crossing of the railway on the level close to Higham Ferrers 
station. The piece they intended to atandon passed over private property 
and the new portion would follow the highway. All the road authorities 
were in their favcur, but the railway company objected to an electric 
tramway crossing on their level. In 1900, however, Parliament had sanc- 
tion a similar croesing in the eame scheme at Wellingborough and this was 
at a place where both the Midland and the London and North. Western 
used the line, so that there were many more trains every day than there 
were at Higham Ferrers. 

Evidence was heard in support of tlie bill, after which 

Mr. ASPINALL, general manager of the Lancashire and Yorktrhire Rail- 
way Co., said he thought that tramways crossing railways at levels were 
serious matters, and he considered that the granting of such power was a 
retrograde step to take. The Board of Trade and all the great railway 
companies were now doing all they could to abolish level cros-ings, and 
Parliament were also assixting to do so, and his company had made up 
their minds to fight every level crossing irrespective of the particular facts 
of a case. 

Sir JOSEPH WILKINSON, general manager of the Great Western 
Railway Co., gave similar evidence. He said that taking tbe gradients of 
this particular line should a car run away it would attain a epeed of 35 to 
40 miles an hour by the time it reached the level croes ng, and a tram going 
at that speed would crash through any level crossing gates. 

Sir FREDERICK HARRISON, general manager of the London and 
North-Western Railway Co., gave similar evidence. 

Major-General HUTCHINSON, Board of ‘Trade Inspector of Railwaye, 
said railway companies were now spending large sums of money in order 
to get rid of level crossings. He deprecated such crossings as the proposed 
one, and he thought there was more danger in electric cars passing over a 
level crossing than there would be in a tramcar drawn by horses. It was 
bis firm opinion that electric tramcars ought not to be allowed to cross a 
railway excepting bya bridge. If the Committee granted the power asked 
by the promoters, it would only lead to others being asked for. 

Mr. MOON said the promoters were perfectly prepared to put themselves 
in tke hands of the Board of Trade to say whether the tramway should le 
made over the railway line or what precautions should be taken. 

The CHAIRMAN asked what the intentions of the promoters were with 
regard to the safe working of the level crossinga. 

Mr. MOON said it had to be agreed with the railway company, and, 
failing such agreement, that the Board of Trade should decide. 

The Committee found the preamble to be proved, subject to the require. 
ments of the Board of Trade being met both as to the safety appliances 
and the manner of crossing the railway. 


LONDON COUNTY COUNCIL (TRAMWAYS AND 
| IMPROVEMENTS) BILL. 


Mr. Kearley's Committee of the House of Commons resumed considera. 
tion of this bill on Friday last. 

Evidence was given by Mr. Joseph Levy, member of the Hammeremith 
Borough Council, Mr. E. Rawlings, chairman of the Hammersmith Borough 
Council, and Mr. Hugh Mair, borough surveyor, as proving that a wideniog 
of the Broadway was absolutely necessary if the tramways were sanctioned. 

The Committee, after consideration, passed the preamble of the bill 2 
far as it related to the tramways still remaining after ita previous decision 
as to the Hammersmith Bridge line. The present decision, however, was 
subject to the widening of Hammersmith Broad way, the cost of which was 
to be borne in the proportion of two-thirds by the London County Council 
and one-third by the Hammersmith Boreugh Council, The portion by 
the former, however, was not to exceed £30,000. 

Mr. POLLOCK then opened that part of the bill which related to the 
proposed generating station at Pimlico. The chief opponent was the 
Grosvenor estate, part of whose land it was proposed to take, and who 
argued that if any part of the proposed site was taken, the whole of it 
sbould be acquired. 

Mr. MAURICE FITZMAURICE said he considered the land scheduled 
would be ample for the purpose, and afford great convenience for the 
distribution of the power and for obtaining water for condentation purposes. 

Mr. J. H. RIDER, the electrical engineer to the London County Council, 
said the capacity of the station would be 40,000 n.r. Generation would take 
place at 6,500 volts, transforming down to 550 volts, but as the station 
would, probably, not be constructed for about two years, the full details 
had not been worked out. The area of the site was 4 acres. 

Mr. C. C. HUTCHINSON, for the trustees of the Grosvenor estates, 
argued that the London County Council should be put under the same 
restrictions and conditions as regards its works and the cables coming frum 
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it as ordinary liability companies, and that unless clauses to this effect were 
inserted in the bill, this would not be the case. 

Col. BALFOUR, the architect to the Grosvenor estates, maintained that 
the area scheduled was insuflicient for a 40,000 E. p. electrical generating 
station, and that, therefore, the whole of the particular property should be 
acquired. The area of the land on which the St. James’ and Pall Mall 
Company’s Golden-square station stood was 43 acres, and the capacity was 
only 8,000 n.r. 

Cross- examined by Mr. POLLOCK, Witness said he did not feel satisfied 
in leaving the question of public safety in connection with the laying of the 
mains through the estate in the hands of the Board of Trade. 

Mr. POLLOCK pointed out that this course was incorporated in the 
Council's Act of 1900. 

On Monday the evidence for the promoters was concluded. 

Mr. A. YOUNG, valuer to the Council, said the cost of the proposed site 
would be £64,000. He considered the Lands Clauses Act was quite 
sufficient to meet any difficulties regarding this matter. 

Mr. HUTCHINSON, cross-examining on behalf of the Grosvenor estate, 
intimated to the Committee that the trustees were quite willing to cell 
to the Council another piece of land at the other end of the property 
instead of the land propcsed. 

Mr. YOUNG said that if su-h a proposal were made to him he would 
recommend it to his committee. 

Mr. BLENNERHASSETT, K.C., then addressed the Committee on 
behalf of the City of Westminster, who objected to the generating station 
being built in their area without full protection, as no advantages would 
accrue to Westminster, not à mile of the tramways which the atation wou!d 
terve being within its boundaries. He first asked that no overliead wires 
should be placed in the City of Westminster without the consent of the 
City Council: next, ‘that plans of all proposed works and notices of open- 
ing streets should be made by the London County Council, and, finally, 
that the City of Westminster should have the power of prescribing the 
hours for opening street boxes, &c. 

Mr. HUNT, the town clerk of Westminster, speaking with regard to the 
latter points, said he did not want tne London County Council to do more 
than the Postmaster-General did, which was what was asked for. 

Mr. POLLOCK, for the County Council, offered to strengthen the clauses 
relating to the points raised, but only in so far as they gave nothing special 
to one local authority over another. 

Mr. HUTCHINSON, on behalf of the Grosvenor estate, argued that, on 
the statement of the Council's electrical engineer, the generating station 
at Pimlico would not be built for two years, aud consequently there was 
no pressing need for it. None of the details bad been arranged, and there- 
fore no hindrance to the tramways undertaking would arise if this portion 
of the bill was refused. The estate authorities intend to lay out all the 
ground scheduled as public gardens, and in the public interest, as well as 
that of the estate tenants, he asked the Committee to reject the proposal. 

The Committee found the preamble of this portion of the bill proved, 
subject to the embodiment of the alterations suggested by Mr. Pollock. 


THE WAKEFIELD AND DISTRICT TRAMWAYS BILL. 

This bill c ume before a Select Committes of the Hcu:e of Lords yesterday, 
Lord Brovgham and Vaux presiding. 

Mr. LEWIS COWARD, K.C., for the promoters, printed out that the 
object of the biil was to construct tramways between Dewsbury and Wake- 
field and East Ardsley and Tingley. The estimated cost was £64,000, and 
it was proposed to raise £100,000 new capital, with borrowing powera to 
tke extent of £33,000. The measure was supported by all the local 
authorities through whose districts it would pass, and was desired by the 
people of the localities, The opponents were the Great Northern Rail way 

Co. and the Lancashire and Yorkshire Railway Co., who complained that 
the tramway with existing light railways would form a main line 
competition. 

Mr. GREEN, engineer to the promoters, then stated that there was no 

lengineering difficulty in the way of the construction of the tramway. The 
ine would be single one except at passing places and in cuttings. It would 
be 77 miles in length, and with the authorised light railways would make 
about 30 miles, The population which would be served would number 
alout 1060, COO, excluding those of Dewsbury and Leeds. The speed would 
be 8 miles an hour or, with st »ppages, 6 miles an hour. The stcepest 
gradient would be 1 in 13:9, on which tramways could be safely worked. 
Mr. BALFOUR BROWNE, K.C., for the Great Northern Railway Co., 
pointed out that the proposed tramways had been rejected by the Light 
Railway Commissioners as being against the spirit of the act. 
The Committee, after having deliberated for some time iu private, 
considered the preamble not proven. 
The bill is tberefore rejected. 


= — ta 


RAILWAYS (ELECTRICAL POWER) BILL. 

In the House of Commons on Tuesday this bill, the full text of which 
Waa given in our issue for May Ist, came on fur second reading. 

Mr. GERALD BALFOUR said he was not prepared to assert definitely 
that railway companies could not, even without such an order from the 
Board of Trade as was proposed in the bill, use electricity as a motive 
power on their lines, but there were many things in connection with such 
applications of e lectricity which could not be done without sanction either 
from the Board of Trade or the Government. He then detailed the clauses 
of the measure. 

Mr. BRYCE said that although some of the powers went a litt'e further 
than was warranted by precedent, yet, on the balance of advantages, the 
provisions of the bill were right, and in clause 3 lay an opportunity for the 
Puard of Trade to obtain additional public facilities. 

Mr. CALDW ELL thought it was unnecessary for such orders proposed 
under the bill to beconfirmed by Parliament. 

sir C. RENSHAW suggested that any modifications of working agree- 
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ments authorised under clause 3 should be limited strictly to the purpose 
of electrification. 

Mr. LEWIS drew attention to the possibility of a railway company, 
under clause 1, obtaining control over the electric supply companies to the 
detriment of other consumers, aud advocated the rght of public appeal to 
the Board of Trade in respect of any application to the Board of Trade, 
and especially so in respect of any revision of fares. 

Mr. CHAN NING agreed that any alteration of fares should be open to 
challenge. 

Mr. SAMUEL thought the right of appeal against a revision of fares 
should extend to local authorities. 

Mr. BRIGG also supported the bill. 

Mr. GERALD BALFOUR said he proposed to send the bill to a 
Committee of the House of Commons. 

The bill was then read a second time. 


METROPOLITAN DISTRICT RAILWAY (VARIOUS 
POWERS) BILL. 


This bill was further considered on Tuesday. 

Mr. PERKS, M. P., gave formal proofs of the statements contained in the 
preamble, as regards agreements with the London County Council, to take 
a piece of land on the north side of tbe Charing Cross station of the Dis- 
trict Railway for the ccnstruction of an underground sub.station. They 
had also agreed with the County Council not to touch their electric light- 
ing station to the south of Charing Cross station used for the Embankment 
lighting. In addition they had agreed to shut up the ventilator (which 
was said to be the cause of some public annoyance) in the gardens on the 
west side of the station as soon as the District Railway was electrified. 

The Committee found the preamble proved, and clauses carrying out 
the various agreements having heen inserted, the bill was ordered to ke 
reported. 


OTHER ELECTRICAL BILLS. 


The Sutton Coldfield Corporation Bill was read a third time in the 
House of Lords on Friday last week. 

On Monday, in the House of Lords, the Charing Cross, Euston and 
Hampstead Railway and the City and South London Railway Bills were 
read a second time. In the House of Commons on the same day the India 
Rubber, Gutta Percha and Telegraph Works Co.’s Bill was read a second 
time. 

On Tuesday the Cleveland and Durham County Electric Power Bill was 
read a second time in the House of Commons. 

The Nottinghamshire and Derbyshire Electric Tramways Bill came before 
a House of Lords Committee on Monday. For the promoters it was stated 
that arrangements had been come to with the opposition whereby the only 
lines asked for in the bill was one from Nottingham to Ripley, Alfreton 
and on to Mansfield, a branch line from Ripley to Belper, and a few short 
branch lines out of Nottingham. The bill was, therefore, unopposed, and 
the preamble declared proved. 

In the consideration of clauses in respect of the South Lancashire Tram- 
ways Co.'s Bill, the Committee of the House of Lords decided that the run- 
ning powers which it had granted to the company over the lines of the St. 
Helens Corporation should be limited to the carriage of passengera and 
packages not exceeding 28lb. No heavy goods were to be carried over the 
St. Helens lines. 

Electric Lighting Provisional Orders (No. 2) Bill was read a third time 
in the House of Commons on Monday. It confirms electric lighting orders 
granted by the Board of Trade in respect of Brixham, Dawlish, Sidmouth 
and Yeovil. 

The Dewsbury, Batley and Birstal Tramways Dill came before a House 
of Lorda Committee, of which Lord Clifford of Chudleigh is chairman, on 
Tuesday. This bill originally proposed to make an electric line from 
Mirfield to Huddersfield, by agreement with the Hudderefield Corporation, 
and also to convert froni steam to electric traction the lines running 
between Batley, Gomersal and Birkenshaw. The line from Huddersfield 
to Mirfield has, however, been abandoned. An agreement was come to 
with the Batley Corporation, whereby the promotera should work the 
Batley tramways upon certain condtions, and the preamble was passed. 

The Tynemouth and District Electric Tramways Bill will go forward as 
an unopposed measure, all opposition having been withdrawn. 

The Aston Manor Improvement Bill came before the Chairman of Com- 
mittees of the House of Lords this week and was allowed to proceed. 
Clauses have been allowed providing for free wiring, and an extension of 
the borrowing powers of the Corporation for the purpose of reconstructing 
and equipping the tramways recently purchased from the Birmingham and 
Aston Tramways Co. 

On Tuesday, Wednesday and yesterday a Committee of the House of 
Lords, presided over by the Earl of Camperdown, considered a bill pro- 
moted by the Pontypridd Urban District Council, which sought power to 
construct a new street and new tramways, and for extended powers in 
regard to gas and electricity and for other purposes. Tne bill propose to 
construct a line of tramways, the total length of which would be 4 mile. 
This would connect the Pontypridd Urban District Council tramways with 
the Pontypridd and Rhondda Valley tramway, which the Council propose 
to acquire. There was opposition on the part of the Taff Vale Railway 
Co. and the South-Western Electrical Power Co. The Committee decided 
that the bill might proceed, but several matters remain to be considered 
on the discussion of clauses to-day. 


PAOIFIO CABLE. 

Mr. CHAMBERLAIN, in the House of Commons on Tuesday, in a 

printed reply to Sir John Colomb, said that all the interruptions which had 

occurred on the Pacific cable up to date had been on the land line between 

the cable station at Bamfield and Vancouver Island, the western portion 
of which had been specially constructed for the Pacific cable traffic. 
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THE PATENT AOTS. 


In a printed reply in the House of Commons on Thursday last week, 
Mr. Gerald Balfour informed Sir Alfred Hickman that the portion 
of the Patent Act which amends the law in reapect of the granting of com- 
pulsory licenses came into force on December, 1902. Section 1, dealing 
with the examination of previous specifications in the United Kingdom, 
would come into force early in 1905. A great deal of work had to be done 
before that date in connection with the completion of the illustrated 
abridgments, the arrangements of the material of search and the reorgani- 
sation of the staff of the Patent Office, 


WORKMEN’S COMPENSATION AOT. 

In the House of Commons on Wednesday Mr. W. JONES moved the 
following resolution :—'' That this House calls upon the Government forth. 
with to undertake the amendment of the Workmen’s Compensation Act." 
The act, he said, failed to achieve its purpose, and occasioned a considerable 
amount of litigation. He quoted the fact that if an engineer were injured 
on board a ship while in dry duck he could obtain compensation, but if 
the ship were afloat he could get none. 

Mr. FENWICK, in seconding, bnd the act was complex and needed 
reconstruction. 

Mr. BUTCHER said that as the act had worked successfully in certain 
dangerous trades there was no reason why it should not be extended. 

Mr. J. WALTON said the trade unionists desired that all employers 
should be made liable for injuries to workpeople, that compensation should 
commence from the date of the injury, that there should be no such thing 
as contributory negligence on the part of an individual workman, and that 
there should be a fixed minimum amount of compensation irrespective of 
alltime. The bill should include sailors. 

The HOME SECRETARY said he was in favour of an extension of the 
act, and hoped to introduce a bill to deal with it next session. He thought 
that compensation should not commence immediately the injury was 
received, as this did not make it possible to see whether the case was quite 
genuine. 

The motion was then agreed to. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Rugby Council require a competent man, accustomed to three- 
phase work, to superintend laying of feeder and distributor cables 
under the consulting engineer (Mr. W. H. Trentham). Applications 
to clerk (Mr. Wratislaw) by 20th inst. See advertisement. 


_ There are vacancies for three premium pupils at Bedford Corpora- 
tion electricity worke, Particulars from borough electrical engineer, 
Mr. R. W. Phillips. See advertisement. 


_ A first-class draughtsman with experience in polyphase work, 
including transformers is required. See advertisement. 
Blackpool, St. Annes and Lytham Tramways Co. require a working 
electrical foreman, Applications to 30, Birley-street, Blackpool. 
Todmorden Council require a resident electrical engineer. Salary 


£250. Applications to town clerk by 5 p.m. 18th inst. See 
advertisement. 


The Council of Owens College, Manchester, has appointed Mr. R. S. 
Hutton, M. Sc., lecturer in electro-chemistry and demonstrator in the 
payne laboratories, and Mr. H. E. Wood, B.Sc., demonstrator in 
physics, 


Asylum Lighting.— Hereford Council have discussed a report of 
the Visitors committee recently presented on the subject of the 
electric lighting and heating installations at the City and Count 
Asylum, Burghill. The report states that the fire insurance office wit 
which the asylum buildings are insured refuses to renew the policy, 
on the ground that the electrical work has been carried out in an 
unsafe and unsatisfactory manner, and the committee have been 
advised to remove the present boilers and electric generating 
machinery to a new building, to erect a new chimney shaft, put down 
an additional boiler and re-wire the building, at a total estimated cost 
of £6,000. During the discussion Mr. Wallis said the original contract 
was for £4,000 ; this had been increased to. £11,000, and if the 
removal were effected the cost would reach £17,000. A special 
committee was appointed to report. 


Banbury. —Banbury and District Electric Supply Co. have 
adopted a free wiring scheme and a local firm has been appointed 
contractors to wire premises and instal six incandescent lamps free of 
charge in private houses of a minimum rental of £25 per annum. 

Barnes.—On May 1 the equivalent of 10,464 8 c.p. lamps had been 
connected to the mains, representing an increase of 4,143 8 c.p. The 
salary of the resident electrical engineer (Mr. Davidson) has been 
increased by £40 per annum. 


Barnstaple.—Mesers. Alger & Son offer to wire the mueic hall at 
a cost of £233 and the market at £256. 103., exclusive of fittings and 
at £5. 10s. per arc lamp for the market. On a recommendation that 
the offer should be accepted being discussed in Council, however, it 


was referred back on the ground that the charge for wiring the 
market was excessive. 


Berwick.—The Sanitary authority are considering a report on 
electric lighting of a few of the principal thoroughfares at £255 per 
annum. 


Birmingham.—The report of the Electric Supply committee for 
the year ended March 31 states that 3,737,419 units of current were 
sold, producing £67,696, compared with 3,391,089 units and £61,384 
in 1901-2. 

The gross profit was £30,593, and after paying interest and sinking fund 
charges (23,806) the surplus was £6,788. There was a special charge of 
£4,935 in connection with change-over to higher voltage. The committee 
propose to place the surplus of £6,788 to reserve, and to transfer to the 
same fund the balance of renewal fund account (£19,606). The committee 
submit for the Council's approval the following new scale of charges for 
electric current from July 1 :—Lighting—6d. per unit for first 500 per 
quarter and 4d. beyond. Power and day load: lighting—dd. per unit for 
first 500 per quarter and 2d. after up to 5,000 units, Where 3,000 units 
and upwards are used during a quarter 14d. per unit after firat 300. The 
committee further recommend that meter rentals be reduced. The 
effect of the changes on the past year's working would have been a reduc- 
tion in the charges to consumers of about £9,100. The change to a quarterly 
system of accounts will prove acceptable to consumers and save clerical 
work. The mains bave, during the past year, been extended to mavy 
additional thoroughfares. 

The report refers to the retirement of the city electrical engineer (Mr. 
J. C. Vaudrey), who was engineer to the original Birmingham company at 
a salary of £1,200 a year, under an agreement which expires at the end of 
1904, and the Corporation took over the obligations of that azreement. 
On April 27 Mr. Vaudrey intimated that it was not his intention to extend 
his agreement with the Corporation beyond the term originally arranged, 
and in view of the new work which must be carried out at an early date, 
and which would extend over some years, he had come to the conclusion 
he ought not to undertake that work, which he would not be in a position 
tocomplete. In the circumstances he had decided to ask the committee 
to make such arrangements as would relieve him from his appointment 
after July next. The committee recommend the acceptance of Mr. Vaudrey'a 
resignation, and recognise that in tendering it at the present time he is 
making a considerable pecuniary sacrifice in order that the department might 
avoid changing its engineer in the middle of important constructive work. 
It was desirable that the equipment of the new power station in Summer- 
lane, which for tramway purposes must be put iu hand without delay, 
should bs commenced and carried through under one engineer; but the 
plans upon which the sanction of the Local Government Board had been 
obtained were those of Mr. Vaudrey, and the committee was of opinion 
that some arrangement should bs made whereby for a fixed period Mr. 
Vaudrey might be accessible for confercnee with his successor, not only for 
the purposes of the new station, but on account of his general knowledge 
of the distributing system. They therefore ask that they be authorised to 
make such an arrangement for a period of 12 months at a fee of 500 guineas. 
The committee further recommend that they be authorised to advertise 
for an engineer at a salary of £1,000 a year. 

This report will come before the Council on 19th inst. 

A long discussion took place at the meeting of the City Council on 
Tuesday on the report of the Tramways committee, and the principle 
of the municipalisation of the tramways was carried by 50 votes to 15 


Blackburn.—The Tramways committee recommend the Council 
to extend their electric tramways to Audley, Cherrytree and Revidge 
at an estimated cost of £20,000. 


Bradford.—The Board of Trade have granted permission for an 
increase in the speed of the municipal tramcars from 8 to 12 miles an 
hour on certain portions of the route, feom 6 to 9 miles on other 
p and from 4 to 6 miles on the remainder. Major Pringle, ia 

is report to the Board on the subject, expressed the opinion that 
the comparative immunity from serious accidents which had been 
enjoyed since the commencement of electric working five years ago 
proved the carefulness of the drivers, and justified the chauge. 


Bridgend.—The Council have been informed by the South Wales 
Electrical Power Distribution Co. that a supply of electricity in 
bulk can be provided. 


Bridlington.—An inquiry was held here on Tuesday into' the 
application of the Corporation for permission to borrow £7,200 for a 
site for an electricity generating station and other purposes. 


Bristol —The accounts of the electricity department for year 
ended March 31 have been issued :— 

The number of consumers on March 25 was 2,097, an increase of 507 
during the year. The total connections to the mains were equivalent to 
182,134 30-watt lamps (compared with 149,146 last year), made up as 
follows :—32,027 taking energy at power rate, 144,866 at lighting rate, 
and 5,241 street lighting, an sggregate increase equivalent to 52,988 lamps, 
as follows :—Power connections, 12,507; private lighting, 20,481. The 
number of units sold was :—Private lighting 2,245,035, power 688,740, 
public lighting 475,983—total 3,409,758, an increase of 655,154. The 
sale of current for motive power has more than doubled during the 
year, the tutal being 688,740 units, compared with 310,054. The 
gross receipts amounted to £52,810. 3s 9d., against gross expen- 
diture £25,644, 14s. 2d., leaving £27,165. 9s. 7d. Dividends on 
stock, interest on loans and bankers’ overdraft amount to £11,936. 10s. 11d., 
and repayment of loans £9,356. 128. 8d., leaving net profit £5,872. 68., 
which has been appropriated as follows :—Reserve £1,490. 178. 6d., depre- 
ciation and contingencies £4,368. 4s. 11d., carried forward £13. 5s. 7d. 
The total capital expenditure was £453,289. 158. 6d., mortgage debt 
£418,756. 10s. 5d. (less paid off or in stock redemption fund £54,742, 5e. Ad.), 
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balance at credit of reserve £6,000, balance at credit of depreciation and 
contingencies £35,400. 

Mr. Faraday Proctor’s report states that the total mileage of cable 
laid has been increased from 159 to 181:41. "The total connections 
to the power system now amount to 1, 288 R. p., or equivalent to 
32,027 30-watt lamps. The cost of working the undertaking had 
been very considerably reduced and a satisfactory reduction in cost 
of coal per unit sold is shown—viz., 27:7 per cent. 


Burslem.— The Electric Lighting committee reported to the Council 
on Monday that the manager of the gasworks had submitted figures 
showing that by installing generating plant atthe gasworks the Council 
could produce electric energy as economically as it could be supplied 
by the Potteries Electric Traction Co. The gas manager has been 
req ested to supply further particulars, and the consulting engineer 
(Mr. W. H. Trentham) has been asked to attend before the com- 
mittee to explain certain figures in the Potteries Company's offer. 
The Gas committee offer to co-operate in the municipal scheme. 


Burton.—The accounts of the electric lighting department show 
a decrease in profits of £382. The tramway generating plant is now 
ready for use, 


Canterbury.—On the first four years’ working of the electricity 
undertaking, which have just been completed, there was a profit of 
£1,099. 78. 10d. 

Cardiff.—For the year ended March 31 the receipts of the elec- 
tricity department were £21,140, an increase of £5,625 on 1901-2. 
The total works costs were £10,813. 168. 8d., street lighting £468. 11e., 
total £11,282. 7s. 8d., gross profit £9,817. Sinking fund amounted 
to £2,256. 16s. 1d. ; interest, &c., £3,966. 133. 10d. ; interest on con- 
sumere' deposits at 31 per cent, £9. 43. 3d. ; total £6,232. 14s. 2d. 
Tke net profit for year was £3,624. 193. 5d., subject to audit. 

During the year ended March 25, about 18,000,000 passengers 
were carried on the municipal electric tramways. The borough 
engineer (Mr. Harper) and the borough electrical engineer 
(Mr. A. Ellis) have reported against the proposal to lower the road- 
way under certain bridges to permit double-deck cars being employed. 


Carlisle.— The accounts of the electricity department for 1902.3 
thow a gross profit of £1,327, and, after glowing for interest and 
sinking fund charges, a deficit of £1,324. 

The number of consumers increased from 111 to 185, and lamp connec- 
tions from the equivalent of 10,446 8 c.p. to 16,798. Units sold increased 
from 97,869 to 175,884. The borough electrical engineer (Mr. Harold Gray) 
etates that the use of the Nernst lamp for street lighting has proved 
generally satisfactory, the chief drawback being the comparatively short 
life of the burner. It is found, however, that the burner is giving better 
results now than even six months ago. 235,642 units were generated, 
175,884 were supplied for private and public lighting, and 35,178 were used 
in the works. The average price obtained was J'5/d. per unit, and the 
maximum load was 170kw. The revenue from the supply of electricity 
was £2,620. 108. 6d., and miscellaneous receipts amounted to £222.11s. 10d., 
while total costs were £1,496. 8s. 9d. Interest came to £1,105. ls., and 
sinking fund instalment to £1,545.38. The works costs represented 1°217d. 
per unit, against 154d. in the previous year, while the total costs were 
2:040d. and 277d. respectively. The average price received per unit for 
private lighting was 4°03d., street lighting 5'0d., power for private con- 
sumers 2°24d., and for power to destructors 2d. The number of motors in 
use is 22, aggregating 126 H.r., and of those nine are on hire. 

The Corporation have obtained sanction to borrow £24,000 
for electric lighting extensions, additional generating plant for 
tramways, &c. 

Chippenham.—4A consulting engineer is to be employed by the 
Council to report on electric lighting. 

Church Lighting.— The historic church of Notre Dame de Paris 
is one of the latest to adopt electric lighting. Current was switched 
on for the first time on Sunday last. 

Olacton.— Sanction to a loan of £15,225 for electricity supply has 
been received by the Council. 

Olydebank.—The Corporation, whose electric lighting provisional 
order will shortly expire, have obtained a report from Messrs. 
Kincaid, Waller, Manville and Dawson as to electricity supply, but 
& further report dealing with the whole of the burgh, is to be pre- 
pared. It has also been decided to meet representatives of the 
Clyde Valley Electrical Power Co., who are willing to submit terms 
for bulk supply. 

Oolne. —The report of the electrical engineer (Mr. A. T. Cooper) 
states that during the past year 51,243 units of electricity have been 


told. The total cost of working was £783. 188. 11d., or 3:66d. per 


unit The income was £813. 123. 7d. After deducting £727 for 
interest, £40 for bank interest, and putting £716. 93. 8d. to sinking 
fund, the net loss amounted to £1,360. 3s. 8d., or £110. 3s, 8d. more 
than was allowed for in the rates. During the past year the equiva- 
lent of 2,836 8 c.p. lamps had been connected to the mains, bringing 
the total to 5,554. 

Darwen.—The net profit on the electricity undertaking last year 
was £104, against £126 in the previous year. The gross profit was 
£550, interest £230, sinking fund £342 more than last year. Ques- 
tioned as to depreciation, the chairman of the Electricity committee 


(Ald. Lightbown) said, at last week's Council meeting, the only 
amount allowed for was sinking fund (£1,307), which, in his opinion, 
was ample to meet their requirements. 

Derby.—The Electric Light committee are considering a proposal 
for the erection of a new generating station which, with the first 
instalment oi generating plant, is estimated to cost about £50,000. 


Devonport.—The Corporation bave offered to supply electricity 
in bulk to Anthony Parish Council, and it has also been decided to 
ive a temporary supply of current to the Royal Naval Barracks. 
here are at present 94 consumers connected to the mains, represen- 
ting an equivalent of 6,726 8 c.p. lamps. 


Dewsbury.—At a public meeting at Westborough on Monday it 
was decided to petition the Corporation to arrange with the local 
tramway company to extend their lines to the Westborough district. 


Dover.—The Corporation have been authorised to borrow £24,000 
for extending the electric tramways. 

Dundee.—At the last meeting of the Electricity committee the 
tenders set out in another column were accepted. Mr. H G. 
Richardson (the city electrical engineer) reported on oil filters for 
boilers and was instructed to obtain prices and report ata future 
meeting. His report also dealt with the extension of mains in the 
central area of the city and Mr. Richardson recommended that the 
whole of the rubber distributors and iron pipes be taken up and 
replaced by stoneware conduits with new cable at an estimated 
cost of £9,843. 12s. The committee approved and directed accord- 
ingly, the cost to be paid out of revenue. 

Dundee-Broughty Ferry Tramway.—The agreement between 
Broughty Ferry Council and Mr. G. Balfour relating to the proposed 
electric tramway between Dundee and Broughty Ferry has been 
approved by the Council, 

East Barnet.—The Electric Lighting committee have applied to 
the North Metropolitan Electrical Power Distribution Co. for terms 
of supply of electricity in bulk to the Council. 

Electric Power in Scotland.—The draft of a provisional order 
has been lodged in the Scottish office for powers to incorporate the 
Scottish Central Electric Power Co., with a pp capital of 
£600,000, in 60,000 £10 shares, and with power to divide the shares 
into preferred aud deferred half-shares, and the usual borrowing 
powera The area of supply comprises the whole of the counties of 
Linlithgow and Clackmannan, and certain parishes of Stirling and 
Dumbarton. The promoters are Messrs. W. S. B. McLaren, Mark 
Robinson, T. O. Callender, D. Russell, A. Nimmo, J. A. Hood, M. T. 
Pickstone and H M. Cadell. 


Praud.—At the Leeds Assizes yesterday, a former clerk in the 
Leeds City tramway department named Warrender was sentenced to 
three years' penal servitude for fraud aud forgery. 


German Atlantic Cable — On Sunday last the laying of the 
second German Atlantic submarine telegraph cable (Borkum to 
Fayal (Azores) section) was commenced by the c.s. “ Von Podbielski.” 
It 1s anticipated that the laying of the whole length of the cable will 
be completed by next year, and that it will be opened for tratlic at 
latest by Jan. 1, 1905. | 

Glasgow.—In a recent report of the Tramways committee on the 
question of adopting season tickets on the Glasgow tramways, Mr. 
John Young, the general manager, strongly disapproves of the :ugges- 
tion, on the ground that no real advantage would be derived by the 
travelling publie, and much irritation and inconvenience would be 
caused by the inspection of season tickets, especially in times of heavy 
traffic. 

Glasgow Telephones.—We have received the following letter 
from Mr. A. R. Bennett :— 

TO THE EDITOR OF THE ELECTRICIAN, 

Sm: Mr. Gaine, general manager of the National Telephone Co., is 
reported to have said at the recent dinner of the employés of that company 
that the company's exchange telephones in Glasgow numbered 18,000. I 
am at a loss to understand how such a statement could be made, as on the 
testimony of the company’s most recent directory and supplement the 
number of their exchange telephones cannot much exceed 8,600, even 
including a very large number of party-line instruments, toll instruments, 
penny-in-the-slot instruments aud other odds and ends. This statement, 
if not challenged, is calculated to do the Corporation exchange, which ia 
now in reality the larger of the two, considerable injury, and I shall be glad 
if you will allow me to correct it, The Corporation exchange now numbers 
within a few of 9,000 exchange instruments, These are almost exclusively 
direct lines to the exchange, and are also, with the exception of some 4 per 
cent. of toll lines, unlimited flat-rate lines, so that the Corporation service 
is to a much greater extent more direct than that of the competing 
exchange. Basing on the figures used by Ald. Franklin in February last 
at the company's soirée at Glasgow, the Corporation now carries the bulk 
of the telephonic traffic in Glasgow, and is, besides, extending} in every 
direction by leaps and bounds. 

[Mr. Gaine did not make the statement referred to, and no such 
figure appears in the report of the dinner proceedings in our last 
issue. Our notes show, however, that Mr. Gaine claimed that the 
company had in Glasgow a larger number of exchange instruments 
installed than had the Corporation telephone department.—Eb. E.] 
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Greenwich.—' The Borough Council has withdrawn its opposition 
to the bill of the Blackheath and Greenwich District Electric Light 
Co., the company undertaking to introduce protective clause. 

Hull.— The Corporation have been authorised to borrow £24,000 
or electric lighting extensions. 


Handsworth.—The Council have come to an arrangement with 
the South Staffordshire Tramways (Lessee) Co. for the acquisition of 
the portion of the latter's lines between West Bromwich boundary 
and New Irns, Handsworth. The Council will grant a lease to the 
company until 1911. 


Harrogate.—The Council on Monday referred back a recom- 
mendation by the Electricity committee that the price of electric 
current for private lighting should in future be 6d. per unit for first 
hour's maximum demand, 2d. for second hour and id. for the third 
where individual demands amount to 30,000 units per quarter. 


Kingston.—An extension of the street lighting at Kingston-on- 
Thames has recently been completed by the Gilbert Arc Lamp Co, 
and the river front, Kingston Hill, and several other parts of the 
town, are now lighted by Gilbert carbon arcs run off à constant 
potential of 11,000 volts continuous. The arc lamp columns are 
provided with brackets carrying incandescents, which are switched 
off and on automatically as required by means of a patent automatic 
incandescent switch. 


Kirkcaldy.— Work on the proposed electric tramway extension is 
to be commenced in a few days. It has been decided to light the 
Council chambers and municipal offices electrically. The Council 
ofler to supply current for the new theatre on the following terms: 
—Tlie year to be divided into three terms, ending May 15, Sept. 30 
and Dec. 31, and the charges to be 511. per unit for first 500 units 
per term, 5d. for next 500, 444. for next 1,000, and 4d. per unit 
reduction per additional 1,000 up to 5,000. 


Light Railways —The report of the proceedings of the Board of 
Trade up to Dec. 31, 1902, and of the Light Railway Commissioners 
to same date, under the Light Railways Act has been issued. On 
Dec. 31, 1901, 20 orders were before the Board for contirmation, and 
17 of these were confirmed during 1903, three being held over. 
During 1902 31 further orders were submitted to the Board for con- 
firmation, and objections to confirmation were lodged in most cases, 
18 of these were confirmed, leaving 13 under consideration on Dec. 31 
last. Since that date six of these have been confirmed. In two 
cases the Treasury have conditionally agree to make advances in 
respect of light railways authorised (the Lander and Welshpool and 
Llanfair orders). 

In the report of the Light Railways Commissioners it is stated 
that 420 applications for orders have been made since the com- 
mencement of the operation of the act; 212 orders have been 
submitted to the Board of Trade for confirmation, 30 others approved 
by the Commissioners, and 150 applications rejected or withdrawn. 
Two applications have been deferred, while 20 new applications in 
November last remain to be considered. 

An inquiry was held last week into the application of Measrs. 
E. Horton and O. Bowen for an order to construct light rail ways 
in Rugby and district. Mr. Cyril Dodd, K.C., who appeared for 
the applicants, said that all interested local authorities supported 
the echeme. The capital was fixed at £60,000, with £20,000 
borrowing powers. The consulting engineer (Mr. R. Green, of 
Mesers. Pritchard, Green & Co.) having given evidence, the Commi:- 
sioners decided to recommend the Board of Trade to grant an order. 

The Board of Trade have confirmed the Colne and Trawden light 
railways (acquisition of landa amendment) and the Canterbury and 
Herne Bay light railway orders. 

Application is to be made for an extension of time for carrying 
out the provisions of the Robertsbridge and Pevensey light railway 
order. Objections to Light Railway Commission. 


London County Council.—At Tuesday’s meeting it was agreed 
to loan Stepney £1,535 and Poplar £1,413 on electricity works 
account. 

Tram os. A voluminous report was submitted by the Highways 

committee on the joint report made by the chief engineer and the 
tramways manager dealing with the relative cost of the conduit and 
overhead system of electrical traction, and the difference in the cost 
of maintenance and regarding each system. This report is abstracted 
on another page. 

A further report of the Highways committee giving the approxi- 
mate cost of the reconstruction for electrical working of the Tooting 
to Westminster section of tram ways (also referred to on another page) 
was opposed. 

Electric Supply to Grecnii h Tunnel.—The Bridges committee pre- 
sented a report on the lighting of Greenwich tunnel. In April, 1901, 
the Council accepted the offer of Poplar Council to supply electric 
current for lighting the tunnel and working the lifts at 1 81. per 
unit upon a mmimum quantity of 100,000 units per annum, After 
the completion of the lifts it was found that the current supplied 
was insuflicient for working them. Under the circumstances, the 
committee recommended the Council to rescind their resolution 
accepting the oller of Poplar Council, and instead to accept the tender 


of the London Electric Supply Corporation at 24. per unit for light- 
ing and 14d. per unit for power for the lifts) The recommendation 
was carried. 

Tramway Estimates.— These annual estimates for the e irrent year 
were submitted and approved. The Highways committee estimated 
that there would be a surplus from the southera system of tramways 
of £32,920, and from the northern system of £28,472. From those 
sums had to be deducted £14,462 for general charges, including 
interest and repayment of debt for new generating station, &c., 
which reduced the estimated surplus to £16,930. It was proposed 
to transfer £25,000 to relief of the special county rate and to carry 
the balance forward. 

Technical Instruction. In the annual report of the Technical Educa- 
tion committee information is given as to the progrees of techuical 
instruction in electrical engineering subjects. There has been a great 
demand for classes in electrical engineering, especially in electric 
traction. Already in the majority of polytechnics the limit of accom- 
modation in the electrical engineering departments has been reached, 
and in several extensions have already been made. The electrical 
equipment required at some of these institutions has shown a bias in 
the direction of electric traction for some time past, and recently the 
Technical Education Board was approached with regard to the fitting 
up of a special department for this subject at Battersea Polytechnic 
in order to provide for the needs of advanced students *' with a fair 
general knowledge of electrical engineering, and who wish to 'specia- 
lise in electric traction." The Board has carefully considered the 
matter, and had made a preliminary grant of £300. 


Maidstone.—At last week's Council meeting the Electricity 
committee reported that during the quarter ended March 31 
102,998 units of electrical energy were generated, against 91,511 in 
the previous quarter. "There had been 229 applications for current, 
representing 20,807 8 c.p. lamps, and there were 210 consumers con- 
nected to the maine, with the equivalent of 19,256 lamps. The profit 
on the quarter was £50. The committee's recommendation that 
application be made for permission to borrow £7,100 for electricity 
supply extensions was adopted. 

Mansfield.— The official opening of the electricity works has been 
fixed for June 17. 

Marylebone.—Mr. E. R. Debenham, the well-known member of 
the Marylebone Borovgh Council, has resigned his membership of 
the Lighting committee, cf which he was chairman, in order to 
devote his services to the newly-formed Electric Supply committee, 
of which committee also Mr. Debenham is chairman. 

At the meeting last night of the Borough Council a report of th: 
Electric Supply committee was submitted, in which it was stated 
that opinions of the Rigbt Hon. H. H. Asquith, K. C., M. P., and of 
Mr. Fletcher Moulton, K. C., had been obtained on the question 
whether the London County Courcil would be justified in refusing 
to sanction the borrowing, by the Borough Council, of the sum 
awarded by the umpire for the purchase of the Marylebone under- 
taking and business of th» Metropolitan Elect: ie Supply Co. Mr. 
Aequith advises that the London County Council should be 
approached, and the terms of such communication were indicated 
in the opinion. Both opinions are to be discusse ìl at a later date. 


Mersey Railway.—The number of passengers carried on the local 
line last week (the first week's electrical working) showed an increase 
of 37,619 over the preceding week aud 32,871 over the corresponding 
week of 1902. The receipts showed an increase of £278 and £255 
respectively. 

Middlesborough. —Theequivalent of 14,688 8 c.p. lamps have been 
connected during the past year, bringing the total to 33,335. The 
units sold were 446,386, an increase of 162,054. The revenue was 
£6,712 53.81, an increase of £1951. 2: 10d. Works costs 
£3,446. 63. 6l, or l:85d. per unit, against 2251. in 190l. The 
gross profit of £3,265. 193. 2d. is an increase of £1,164. 163. 94. 
There was a loss after paying interest aud sinking fund, but it is 
anticipated that next year the works will show a net profit. 

Monmouth.— During the past year the receipts of the electricity 
department were £1,068, and the works costs £738, leaving a gross 
profit of £330. 23. The total connections to mains represent 4,222 
8 c.p. lamps. 

Municipal Telephony.—Hull Council have decided by 36 votes 
to 24 to proceed with their municipal telephone scheme, and contracts 
will be let forthwith. 

The superintendent for Scotland of the National Telephone Co. 
(Mr. F. Douglas Watson) has sent a letter to the town clerk of Glas- 
gow challenging what he terins “an incorrect and misleading state- 
ment" which appeared in an advertisement in the Glasgow daily 
papers to the effect that the Corporation telephone syatem was the 
^] wgest and most e fti sient system in Glasgow.” The assertion that 
the Corporation system is the ‘largest’ is (says Mr. Watson) an 
untrue statement of fact, as it is not equal to that of the National 
Telephone Co, by a very large number of telephones.” 

New Zealand Customs.—Ammeters and voltmetera, imported as 

arts of \-ray apparatus for use in surgical operations, are admitted 

ree into New Zealand. 
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Newcastle-on-Tgne.—'lhe total revenue from the electric tram- 
ways for the year ended March 25 was £153,822; working expenses 
£89,319, gross profit £64,512. The Financial committee intend to 
devote £10,000 out of past year's tramway profits to relief of rates, 

Newport (Mon.).—Application has been made for sanction to 
borrow £58,700 for electric lighting. 

Northampton.—-The Council have approved the electric tram- 
ways scheme of the Tramways committee, and sanction to borrow 
£85,000 has been epplied for. 

Oldham.—The Council have applied for permission to borrow 
£100,033 to cover extra expenditure on the tramway scheme, 
including the difference arising from substitution of double for 
single track. It was stated at the last Council meeting that there 
had been a loss on the first year's working of the tramways. 

Freston Parliamentary Contest.—The result of the Parlia- 
mentary bye-election at Preston yesterday was the return of Mr. 
John Kerr (of Messre. Dick, Kerr & Co., L*d.), the Conservative 
candidate, by a maiority of 2,149, tha figures being: Kerr, 8,639 ; 
Hodge, 6,490. 

Presentation.— Reading Town Council recently appointed Mr. 
Walter Binns, of the Newcastle tramways department, to the posi- 
tion of tramways engineer at a salary of £300 per annum, and on 
May 1 Mr. A. E. Le Rossignol, on behalf of the staff of the New- 
castle Corporation power station, presented Mr, Binns with a silver 
rose bowl on an ebe ny plinth, and a pair of silver flower vases. 

Reading.—The inauguration of the electric tramway service has 
been provisionally fixed for July 22. 

Reading Electric Supply Co. have offered to supply electric 
current for arc lig:ting on the principal tramway routes (not less 
than 100 10-ampere arc lamps to be employed) as follows :—(a) From 
dusk to dawn 114. per unit, (/) from dusk to midnight 21d. per unit. 
Reporting on this offer, the borough surveyor states that the tram- 
way poles are 40yds. apart, and if a lamp were lighted on every 
pole until midnight and after that hour on every alternate pole the 
average cott of lighting and maintenance per lamp per annum on 
the basis of the company’s offer would be £16 Approximately the 
first cost of installing 108 lamps would ba £4,500, The offer is 
under consideration. 


St. Helens.—Tke electrical engineer (Mr. E. M. Hollingsworth) 
has submitted to the Electric Supply and Tramways committee a 
revieed scale cf charges for purchase, hire and hire-purchase of 
motors, based on following :—For purchase, net cost to Corporation 
plus 20 per cent.; for hire, 15 per cent. per annum on net cost to 
Corporation ; for hire-purchase, purchase price (as above), payable by 
16 quarterly payments, plus an immediate cash payment of 10 per 
cent. on net cost. This scheme has been o el. 


Salford.—The formal opening of the Frederick-street (Pendleton) 
electricity works to- k place yesterday (Thursday) 

Shrewsbury.—The profit on the electricity undertaking durin 
the past (its fourth) year was £2,298, against £800, £1,200 an 
£1,668 respectively in the three preceding years. 

South Sbields.— £590 has been appropriated to a reserve out of 
the net profits on the electricity undertaking for the year to March 31. 
The total net profit is about £1,350. 

Stepney (London).—Electric lighting mains are to be extended 
at a cost of £780, and arc lighting at £525. 

Buicide.—A sad event took place at the Prince of Wales's Theatre, 
London, on Friday last, when the chief electrician (Mr. F. J. Sims) 
was found to be euffering from the «ffects of poisoning by hydro- 
fluoric acid. 'The unfortunate man was removed to a hospital, where 
he died 10 minutes after admission. At the inquest on Monday the 
widow stated that deceased had been suffering from pains in the head 
and insomnia. A verdict of suicide during temporary insanity was 

returned. 

Swansea. —The Tramways and Ee:tiic Lighting committee 
have altered their decision to adopt the Dolter surface-contact system. 
The overhead trolley will be employed. 

Swindon —The following scale of charges for electric current has 
been adopted :—Ucder 5,000 units per annum, 24d. per unit; 
between 5,000 and 10,000, 23d.; 10,000 and 15,000, 21d. ; 15,000 
and 20,000, 211. ; 20,000 and 25,000, 2d. 

Taunton.—On Tuesday the chairman of the Electric Light com- 
mittee (Ald. Potter) said the net profit for past year on the electricity 
undertaking was £1,444. It is proposed to appropriate £700 to reserve, 
£670 to relief of rates (equal to 2d. in the £), and to carry forward 
£75. It was suggested that the cost of incandescent public lighting 
should be reduced from £3 to £2 per lamp per annum, that the charge 
for current for private lighting should, after the first hour, be 2d. 
instead cf 3d. per unit, and that places of worship should be charged 
4d. instead of 6d. per unit. Hitherto the electricity works have not 
b:en rated, and it ia proposed to allocate £150 to general district rate. 

The Late War.—W e have received from Mr. A. Colson, M. Inst. C. E, 
engineer to the Leicester Corporation, an interesting souvenir of the 
war in South Africa, in the form of a reprint from the Leicester 
Guardian, containing the experiences of the members of the Leicester 


Corporation's staff who were engaged in the recent operations in 
South Africa, together with a report of the dinner which was given 
to them on their return from the seat of war. The souvenir is made 
additionally interesting by a good photograph of a group of very 
serviceable-looking defenders of the motherland. 

Topsham (Devon).—A committee of ratepayers has been formed 
to consider details of an electric lighting scheme. The proposal is to 
form a sinall company with a capital of about £1,590. 


Torquay.—The report presented to the Council by the Electric 
Lighting committee last week gave particulars of the income and 
the experditure of the undertaking during past five years. In the first 
year there was a loss of £1,179 and an expenditure of £3,012. Last 
year the expenditure was £5,507 and the income £5,821— profit, 
£313. Allowing for £200 placed to reserve and the value of stock 
in hand (£274), there was a profit of £36. 148. 6d. on the five years 
working. 

Village Lighting.—Buckfastleigh (Devon) Council are negotiating 
for the supply of electrical energy by the Buckfast Abbey authorities 
for lighting Buckfast village. 

Voting by Flectricity. —At Liverpool City Council meeting last 
week the Lord Mayor announced that a new syste of voting had 
been introduced. Boards had been put up temporarily to illustrate 
the system. There would be attached to the desk of each member 
two buttons, one recording a vote for a motion and the other against. 
Pressure on one or the other of these buttons would work an indicator 
opposite the member’s name on the board. There would be two 
dises by the side of each name. When one of the buttons was 
touched, the disc with which it communicated would, bv the fall of 
the indicator, show black or white according as the member desired 
to vote. Another apparatus attached would automatically exhibit 
the numbers. | 

Walsall.—The Council decided on Monday to double the tram- 
way line in Park-street at a cost of £3,000. 

Warrington.—The first year's working of the Corporation's elec- 
tric tramways (‘o April 30) has resulted in a net profit of £90. 123. 3d. 


Wigan.—Acting on the advice of the borough electrical engineer 
(Mr. James Slevin) the Electric Light committee have decide l to 
revise their terms for motor hiring. 

In his report Mr. Slevin says that the total horse-power hired from the 
Corporation is 725, the cost of the motors and starters £5,113, and the 
annual rent received £528. The rent works out at about 10 per ceat. per 
annum on the cost of the motors, omitting the cost of wiring and acces- 
sories, which was about £1,000. The 10 per cent. payable by tte hirer 
was not sufficient to pay for maintenance, repaics and depreciation, and he 
suggests that from July the rent charged be 15 per cent. on cost of motor 
and starter. The cost of maintenance and repairs for the past 12 months 
was £350. Dy adopting the revised scale the annual income on motor 
rent account would be about £800, which would leave a balance for depre- 
ciation after paying maintenance and repairs, As regards the charge of 1d. 
per unit all round, with one exception, that was much lower than the charge 
made ia other towns. Most places had a sliding scale with a minimum 
charge of 14d. He suggests the adoption of a similar plan at Wigan, that 
all users who took less than 1,000 units per annum be charged 24d. per 
unit, with a minimum charge of 10s. per quarter, and that in future the 
cost of all wiring be borne by the hirer, The motor load bore favourable 
comparison with that of any other station in the country, and although 
the charge of 1d. was less than the cost of production, the receipts on that 
account were so much gained, because the fixed station charges would be 
the saine if no current were sold on motor account. 

Mr. Slevin's report has been adopted by the committee. 


Wolverhampton.— The Council resumed on Monday the discus- 
sion of a resolution to take over 11 miles of surface contact electric 
tramway. In oppoeing the motion one member said that if allow- 
ance had been made for depreciation the profit of £3,000 shown on 
the working of the line would have been converted into a loss of 
£1,000 or £2,000, while another member urged that the surface con- 
tact system would prevent the town from being connected up by 
tramways with outside districts, in which the overhead system had 
been adopted. Other members, however, were cf opinion that the com- 
pany should be given a chance cf proving that the Lorain system could 
be made to pay. Ultimately the discussion was further adjourned. 

Workhouse Lighting.— Salisbury Guardians have asked the 
local electric lighting company to quote terms for supplying elec- 
tricity for lighting the workhouse for five years. 

Works Lighting.—Electric lighting has recently been adopted at 
the works of Kirk Bros. & Co., Workington, There are 18 arca, 120 
incandescents and a number of Nernst lamps. 

Worksop.—The salary of the resident electrical engineer (Mr. 
Crowther) has been increased by £50 per annum. 

Yarmouth.—The accounts of the electricity department for the 
part yeer, after setting aside £3,605 for sinking fund, show a profit 
of £877, of which it 18 intended to devote £500 to relief of rates. 
The tramway undertaking, after providing for interest and sinking 
fund (£1,460) has earned a profit of £533 on the first rine months 
working. 

The Electro-Harmonic Society. —The Electro-Harmonic Society 
has decided to give a special extra concert (ladies’ night) on Friday 
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evening, June 5 next, in honour of the foreign delegates to the forth- 
coming International Telegraph Conference in London. The concert 
will be held in the King's Hall, Holborn Restaurant, and Sir Win. H. 
Preece has kindly consented to occupy the chair. 

Football.—The football team of the Chloride Electrical Storage 
Co., Clifton Junction, Manchester, take very strong exception to the 
claim of Messrs. W. T. Glover & Co.s team to the title of The 
Rugby football champions of the Manchester Workshops," and set 
out in their letter to us on the subject very good and sullicient 
reasons for at least asking a suspension of judgment. The secretary 
of the Chloride Company's team is in communication with the secre- 
tary of Messrs. Glover's team with the view to arranging a match, so 
the rightto the championship should be set at rest—at any rate by 
next season, 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

Littleborough District Council invite tenders for electric lighting of 
Council offices, public library, fire station, &:., together with neces- 
sary generating plant, the work to be carried out to plans and speci- 
fications of consulting engineer (Mr. W. C. C. Hawtayne), 9, 
Queen-street-place, London, E.C., from whom further information 
can be obtained after May 21. Copies of specification from the clerk 
to the Council (Mr. George H. Wild), Council Oflices, Littleborough, 
near Manchester, after May 21. Tenders to Mr. Wild by noon 
June 9. See also advertisement. 

Battersea (London) Borough Council invite tenders for prepayment 
meters Specifications from borough electrical engineer (Mr. H. R. 
Forbes Mackay), Lombard-road, London, S. W., to whom tenders by 
noon June 2. See advertisement. 

Battersea (London) Borough Council alao invite tenders for open- 
type continuous-current arc lamps with hoisting and lowering gear, 
enclosed continuous-current 250-watt arc lamps with adapters for 
disused gas lamp posts and cast-iron lamp columns. Tenders to the 
borough electrical engineer (Mr. H. l'orbes Mackay), Lombard-road, 
Battersea, S. W., by noon May 19. 

Worksop District Council invite tendera for a Lancashire boiler 
and a 150k w. steam generator with piping. Specifications from con- 
sulting engineer (Mr. A. B. Mountain), St. Audrew's- road, Hudders- 
field. Tenders to clerk (Mr. Geo. H. Featherston) by 27th inst. See 
advertisement. 

Edinburgh Corporation invite tenders for wiring and fittings for 
the electric Sgbting of the north-west extension City Chambers. 
Specifications from the resident electrical engineer (Mr. F. A. Newing- 
ton), Dewar-place, Edinburgh, and tenders to town clerk (Mr. Thomas 
Hunter, W.S.), City Chambers, Edinburgh, by 10 a.m. June 1. See 
advertisement. 


Gloucester Electricity committee invite tenders for two 200kw. 
high-speed steam generators, negative booster and accessories, one 
large condenser and Edwards air-pump to deal with 10, 000lb. of 
steam ; steam, exhaust, water and drain pipes and valves; switchboard 
and instruments, accumulators and reversible booster. Tenders to 
town clerk (Mr. Geo. Sheffield Blakeway) by 4 p.m. June 16. 

Wallasey District Council invite tenders for stores for their elec- 
tricity department for 12 months, including meters, cable and 
junction boxes, switches and cutouts, oils, bolts and nuts, &c. 
wo to Mr. H. W. Cook, Public Offices, Egremont, Cheshire, by 

ay 20. 

Drighton Corporation invite tenders for 5,400kw. of generating 
plant at Southwick power station, and 5,000kw. of motor-generator 
converting plant, together with switchboards, &c., at North-road 
station, "lenders to town clerk (Mr. Francis J. Tillstone) by June 8. 
Islington (London) Lighting committee invite tenders for alternat- 
ing current transformers for two and three-wire system, with separate 
awitchboxes and street tanks complete. Tenders to town clerk (Mr. W. 
F. Dewey), Town Hall, Upper-street, Islington, N., by noon, May 27. 

Glasgow Police Department invite tenders for cast-iron columns, 
bases and bracketa and steel poles for arc lighting and tramway poles. 
Tenders by 15th inst. 

Llandilo District Council invite tenders for a Lancashire boiler 
and steam pipes steam dynamo, and extension to switchboard. 
Tenders by May 23. 

Tenders are required for the electric lighting of Providence-place 
Chapel, Cleckheaton. Tenders by 22nd inst. to Mr. J. IIartley, Booth- 
street, Cleckheaton. 

_ Warrington Sanitary Works committee require tenders for supply- 
ing and fixing a 5 H.P. electric motor. Tenders to chairman by 
May 26. 

Bristol Electrical committee invite tenders for an electric service 
launch for use on the feeder canal. Particulars from city electrical 
engineer, 
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Eccles Corporation invite tenders by 23rd inst. for a 10-ton over- 
head travelling crane. 

Bes:terczehanya (Neusohl, Hungary) Municipal Council invite 
tenders until Aug. 31 for erecting electricity work of 500 H. P. 

Johannesburg Municipality invite tenders for steel grooved and 
Vignoles rails and fish plates, points and crossings, and tie bars, 
sole plates, bolts, nuts, rivets, dog spikes, &c. Specifications from 
the consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoria- 
street, London, S. W., to whom tenders by noon June 8. These will 
be opened on behalf of the Council by Major W. A. J. O'Meara, 
C. M. G, and will then be handed over to the consulting engineers 
for report and recommendations. 


Neustudt- am-Sauer (Germany) Municipal Council invite tenders 
for constructing an electric tramway. 


TENDBRS RBOBIVED AND ACCEPTED. 

Salford Corporation have accepted the following tenders for sup- 
plies to the tramway and electricity departments :— 

Walter Scott (Ltd.), 1,500 tons tramrails, fish and sole plates; Guest, 
Keen and Nettlefolds, fish and sole plate bolts and tie bars; General 
Electric Co., cable accessories, electric fittings and insulated screwed 
tubing; W. T. Glover & Co., copper strip; Siemens Bros. & Co., solder 
and mica sheets ; Callender's Co., bitumen compound for joints; Howard 
Conduit Co., Trinidad bitumen and asphalte troughing ; Keighley Electri- 
cal Engineering Co., house fuse boxes; Reason Mfg. Co., concentric house 
fuse boxes; Hartcliffe, Lee and Malkin, brass and gunmetal castings ; 
Stewarts and Lloyd, wrought-iron pipes and fittings ; Albion Clay Co., 
three-way troughing and conduits ; Doulton & Co., three-way conduite ; 
Crompton & Co., arc lamp carbons ; Brueh Company, incandescent lamps ; 
Sperripi & Co., switches ; Veritys Limited, motor starters; and British 
Thomson-Houston Co., Lancashire Dynamo and Motor Co. and Mather 
and Platt, motors. 

The undermentioned contracts have been let by Dundee Corpo- 
ration ;— 

Siemens Bros. & Co., main switchboard ; Mather and Platt, boosters ; 
Reason Mfg. Co. and Chamberlain and Hookham, electricity meters; 
Ireland, Bruce & ('o., six months’ supply of coal at 7a. 3d. per ton. 

The contracts for balancers and switch gear have not yet been let. 


Stepney (London) Borough Council have received tenders for 
laying cables and conduits in 10 thoroughfares as under :— 


W. T. Henley's Co. W. T. Glover & Co.... 4,375 18 4 
(ueecpted) . . 3.922 17 6 | British Insulated and 

Callender'sCo. ......... 4135 25 Helsby Cables. 4,410 8 2 

Siemens Bros. & Co... 4,341 98 | St. Helens Cable Co.. 6, 675 18 4 


Wimbledon District Council have provisionally accepted the 
following tenders :— 

British Thomson-Houston Co., 625kw. steam alternator (Browett- Lindley 
three-crank engine); Babcock and Wilcox, boiler, feed pump, economiser 
and pipework ; Alphons Custodis Chimney Conatruction Co., chimney. 


Sheffield Corporation have accepted the following tenders :— 

Electrical Co., electrical machinery and plant; Davy Bros., boiler and 
fittings for the Rivelin end of the Derwent water tunnel ; and the Electric 
Construction Co., for similar plant for the Bamford end of the tunnel. 
The tenders are exclusive of the engineer's estimate of £1,870 at each end 
of the tunnel for power-house, setting boilers, &c. 


Colchester Council have accepted the tender of Siemens Bros. & 
Co. for service cables, and that of Berry, Skioner & Co. for fuse 
boxes (at 38. 10d. each). The Council have also placed an order with 
Messrs. Davey, Paxman & Co. for condensing plant at £690. 103, a 
recommendation to accept the tender of Bertrama Limited having 
been withdrawn. 

Robert W. Blackwell & Co. recently obtained an order from Nelson 
Town Council tor the first extension of their tramway system, 
including track and overhead line, the whole to be ready for traffic 
within three weeks from date of commencing work. The existing 
track and line were completed by the same company in February last. 

Robert W. Blackwell & Co. have also obtained the contract for 
feeder lines required for the reconstruction of the Manx tramways 
on the three-phase high-tension system. The contract includes 
supply of bare copper feeders and a full line of 7 high and low- 
tension insulators, switches, lightning arresters, &c. 


Liverpool Corporation have accepted the tender of the British 
Westinghouse Company for supply and delivery of two steam 
dynamos for the Lister Drive power station at £15,598 and that ot 
Wm. Thornton & Sons for work required in the erectic and comple- 
tion of the station for £52,375. 


Darlington Corporation have accepted the tender of the British 
Westinghouse Company for 16 single decked combination motor cars 
with electrical equipment. 

Darlington Corporation have also placed an order with the British 
Electric Equipment Co. for overhead equipment ; Cox-Walkers for 
extension to switchboard and automatic battery booster; and the 
Electrical Power Storage Co. for storage battery. 


Croydon Corporation have accepted the tender of Callender's 
Co. for 12 months’ supply of cable ; that of S. Page & Son for exten- 
sions to boiler house ; and that of W. Cory & Son for coal. 
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Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board have accepted the tender of Messrs, E. F. Blakely & Co. 
for iron aud steel work for their main car shed. 

- Burnley Council have placed an order with the St. Helens Cable 
Co. for electric lighting cable at £125. 15s. 6d., and with Ferranti 
Limited for new panels, &c., for traction switchboard. 

Maidenhead Corporation have accepted the following tenders :— 

Babcock and Wilcox, water-tube boiler at £730. 

Jas. Howden & Co., one 200kw. steam dynamo (vertical enclosed high- 
speed engine and continuous-current dynamo, 500 volts) at £1,420. 

Bournemouth Corporation have accepted the tender of Messrs, C. 
Ieler & Co. for sinking an artesian well at the electricity generating 
station at £624. 15s 


The order for à storage battery for the Chepstow electricity works 
has been placed with the Hart Accumulator Co., Marshgate-lane, 
Stratford, London, E. 

Bradford Electricity committee have accepted the tender of Babcock 
and Wilcox for supply of four boilers at £6,000, and that of Harrison 
and Singleton for 12,000 white-wood boards at £400. 

Ipswich Council have accepted the tender of the Sir Hiram Maxim 
Electrical and Engineering Co. for condensing plant and pipe work 
at 46, 647. 

Brighton Council have accepted the tender of Messrs. C. G. Reed 
& Son for wiring the borough sanatorium and erecting telephones 
and fire alarms at £217. 153. 


Keighley Council have placed an order with Mr. E. M. Redfern for 
wiring the free library at £110. 


Battersea Council have accepted the tender ot the Walsall Electrical 
Co. for extensions to switchboard at £136. 7s. 


Islington (London) Council have accepted the tender of the British 
Insulated and Helsby Cables Limited for electric mains extensions. 


Whitby Council have placed an order with Babcock and Wilcox 
for mechanical chain grate stokers and induced draught fan for £650. 

Aldershot Council have accepted the tender of Thomas Parker 
(Ltd.) for alterations and extensions to a switchboard at £142. 


BUSINESS NOTICES. 

A change of some interest to the electrical industries has to be 
recorded. Mr. A. C. Eborall, who has had the technical management 
of the business of Witting Bros., Electrical Engineers and Contrac- 
tors (Ltd.), from its commencement, has now joined the firm, the style 
of which is altered to Witting, Eborall & Co. (Ltd.). At the same 
time the company is moving into more commodious offices at Temple 
Bar House, Fleet.street, London, E.C. The special feature of the 
business will be, as hitherto, the carrying out of complete instal- 
lations of electric traction, power and lighting work. The new 
telegraphic address is “ Reactance London, and the telephone 
No. 582 Holborn. The above changes take place from this day 
(Friday, May 15, 1903). 

In consequence of the great increase in the Electrical Co.’s business 
in Manchester and neighbourhood, the company are removing their 
offices and showrooms to Grosvenor Chambere, 33, Blackfriar:-street, 
Manchester. Telegrams: * Circuit Manchester," telephone No. 4358 
Central. 

Berliner Telephone Mfg. Co. inform us that Mr. James Gray of 
Glasgow has ceased to represent them, and that they have completed 
arrangements with Messrs. William McGeoch & Co., 108, Argyle- 

street, Glasgow, to represent them as sole agents for Scotland and 
Ulster. Messrs, McGeoch & Co. will carry complete stocks. 

The Simplex Steel Conduit Co. (Ltd.) notify us that the general 
manager's office is removed from 20, Bucklersbury, E.C., to larger 
and more convenient premises at Westinghouse Buildings, Strand, 
London, W.C., and all communications requiring the general 
manager's personal attention should be thus addressed. The London 
offices and stores remain at Bucklersbury. 

The Conduit and Insulation Co. (Ltd.) have discontinued their 
city offices at 63, Queen Victoria-street, E C., and have concentrated 
their business at the Conduit Works, Summers Town, London, S.W. 
The company's telephone is 11 Wimbledon. 

The Phenix Dynamo Mfg. Co. have appointed Mr. H. W. W. Dix, 
41, Church-street, Birmingham, agent for the Birmingham district. 


BANKRUPTOIES, LIQUIDATIONS, &c. 
Mr. R. J. Ward, 2, Clements Inn, London, W. C., has been appointed 
trustee in the bankruptcy of Harry South, electrical engineer. 
The first meetings of creditors and contributories of the S. M. Van 
Hinden Electrical Co. (Ltd.) will be held on 19th inst. at 25, Victoria- 
street, Liverpool, 


For Sale.—Wolverhampton Lighting committee invite tenders 
for the purchase of a quantity of open and enclosed types of arc 
lamps, 1ncandescent lampe, switches, ceiling roses and fittings taken 
from consumers’ premises in connection with the change-over of the 
pressure of supply. Particulars from borough electrical and tram- 
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pi engineer (Mr. C. E. C. Shawfield), Electricity Works, Commer- 
cial-road, Wolverhampton. See advertisement. 

Messrs. George Tinker & Son, 23, Market-street, Hudderefield, 
are offering for sale by private treaty, as a going concern, electri- 

engineering plant, machinery, tools, &c., necessary for the 
manufacture of main switchboards, distribution and fuse boards, 
switches and railway instruments. An advertisement contains fur- 
ther particulara. The business is situate in the centre of a large 
manufacturing town, and has good connection with public bodies. 
Further information from the auctioneers. 

Messrs, Bruton, Knowles & Co., Albion-chambers, Gloucester, have 
been instructed to sell by auction on Wednesday, May 20, at 
1I o'clock, all the engines, boilers and other plant not now required 
by the Gloucester Railway Carriage and Wagon Co., in consequence 
of the electrical equipment of the company's works being completed. 
Further particulars are given in an advertisement, and the plant may 
be viewed on dates mentioned 1n catalogues to be obtained of the 
auctioneers, 


Meters for Sale.—Brighton Lighting committee have for dis- 
posal a number of Ferranti, Hookham, Aron and Schallenberger 
meters. Offers to resident engineer (Mr. John Christie), electricity 
works, North-road, Brighton, by 10 am May 30. See advertisement. 


Lectures.—A course of six lectures on “ Electro-chemistry ” will 
be given at the Borough Polytechnic Institute, London, S. E., on 
Tuesday evenings commencing May 26, by Dr. F. Mollwo Perkin. 
A course of six lectures, with laboratory work, on Electrical 
Measurements” will also be given by Dr. John Henderson, F. R S. E, 
on Wednesday evenings. The fee for the combined course is 7s. 61. 
Further particulars at the Institute. See also advertisement. 


Electric Olocks.— Messra. R. M. Lowne & Sons are giving an 
exhibition and demonstration of their improvements in electri: 
clocks at Ravenscroft, Bromley-road, Catford, S. E, to-day and 
to-morrow. 


Works Driving.—Messrs. William Hamilton & Co., shipbuilders, 
Port Glasgow, have put down electric generating plant for lighting 
and driving at their works. Two 700 H P. sets of steam dynamo; 
have been installed. 


Lobnitz & Co., Renfrew, are installing gas-driven electrical plant 
for motive power, and have notified the Corporation that a supply 
of 4,800't. of gas par hour will ba required. 


Exhibition.—An electrical exhibition, promoted by Mr. H. L. 
Alderton, manager of the Guildford Electricity Suppy Co, was 
opened by the Mayor (Mr. H. Nevill) on Taesday in the Corn 
Exchange. Among the exhibitors are the Dowsing Radiant Heat 
Co., British Prometheus Co., Carling, Gill and Carling, Bowden, 
Higlett & Co., British Westinghouse C », Urban Electric Supply Co. 
and Dickinson and Burne. In organising the exhibition material 
assistance was rendered by the Guildford Electricity Supply Co, 
who made a grant towurds the expenses and supplied all the current 
used in the exhibition free of charge. 


Catalogues, &c.— The Warren Ball-Bearing Fixture Co, New 
York, forward a catalogue of ball-bearing adjustable fixtures for a 
variety of Purposes no de lighting brackets, adjustable desk and 
wall telephones, ceiling brackets, &c. 

Messrs. P. Hensel & Co., 12, Long-lane, London, E. C., have ready 
new lists of thermostatic temperature controlling apparatus, and 
details of the “ National fire alarm system. 

Messrs. Mather and Platt have ready two new lists dealing with 
uH * D" type dynamos of small output and gravity and pressure 
filters. 


Exports of Electrical Apparatus and Material. —The following 
liat gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from May 6 to 12, with the porta of 
destination :— 

Africa— Alexandria, £267 (including £247 telegraph cable) ; Durban, 
£1,245 ; East London, £842 ; Port Said, £52 ; Sierra Leone, £20. Argen- 
tina —Buenos Ayres, £216. Australasia —Auckland, £65; Melbourne, 
£280 ; Perth, £739 ; Sydney, £734; Wellington, £142. Ceylon —Colomb», 
£17. Chili - Valparaiso, £68 (telegraph material). (Ana — Shanghai, 
4798. Denmark - Copenhagen, £99. Germany — Hamburg, £250 (tele- 
graph material) (Gibraltar, £158. Holland — Amsterdam, £66 ; Rotter- 
dam, £52 (telegraph wire) Jndia— Calcutta, £766; Madras, £389 
(including £201 telegraph material. Portugal - Lisbon, £1,252 Russin 
—Libau, £270. Sirm—Bangkok, £77 (telegraph material) Straits 
Settlements — Singapore, £88 (including £33 telegraph material) Total, 
£8,892, against £24,847 in the correeponding week last year (May 7 to 13). 


—— —— äkͤ — 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.) — It is 
stated that the issue of capital in this company, referred to in our last 
irnue, was a success, the £5,000,000 of 5 per cent. profit-sharing notes 
offered being over- applied for. Half of the total amount has been taken 
by London, the remainder by New York and Amsterdam. 
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PATENT RECORD. 


[d 


The following List of Applications for Patents aud Specifications published 
his been compiled for this Journal by Messrs. M RWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 20, Chauncery-lanc, London, W.C. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each. 


1902. 

2,034 and 2,055. BAGGETT. Arc lamps. 

5,259. SCHATTNER. Mercury vapour electricity lamps. 

5,211. Lawton and ALBION CLAY Co. Conduits and the like. 

5,508. TREMaIN. Submarine cables. 

5,512. CuavviN and Arnoux. Instruments for measuring distances of 
temperature, electrical potential, electrica] current, atmcspheric 
dryness and the like. 

5,525. WARD. Automatically reversing trolley or other current-con- 
ducting poles. 

5,975. MUIRHEAD and Parr. Winding field magreta. 

5,483. HowELL. Combination of electric, magnetic and carbon microphones. 

5,611. Casson and Hong. New X-ray tube for therapeutic treatment. 

5,952. THOMPSON (Sander) Arc lamps. 

5,978. Nopow. Rectifiers for single or polyphase alternating currents. 

6,143. B.T.-H. Co. and Mayer, Automatic regulation of voltage. 

6,195. Cox. Measurement of high resistances. 

6,295. TRUBE and CHAPMAN, Brakes for electric vehicles. 

6.506. THOMPSON (Penza). Systems of electric alarm eignals for rail ways. 

6,434. BRANDER. Method of testing or gauging steel magnets. 

6.4/3. Hogan. Wireless telegraphy. 

6,558. BouncEaT. Telegraph poles or the like. 

6,653. Bray. Switches for controlling electric circuite. 

6,666. MawpsrLEY. Dʒ namo. electric machinery. 

6,686. APPLETON and OurLTON. Switches for electric motors. 

6,760. McLELLAN. Fluid-tight joints between two bodies or aligning 
axes of same. 

6,817. KiNcsBURY (Sell Telephone Mfg. Co.). Telephone sets. 

6,818. KixcsBURY (Western Electric Co.) Flexible conducting cords, 
applicable especially for plug circuits of telephone switchboards. 

6,350. Scholz. Ceiling roses for electric incaudescent lighting. 

6,946. CALLENDER'S CABLE AND CONSTRUCTION Co. and HasriNas,  Junc- 
tion box covers. 

6,948. CALLENDER'S CABLE AND CONSTRUCTION Co. and PETERSEN. 
“ Feeder pillars." 

1,080. THORN TON. Electrical measuring instruments. 

1,125. STERN. Electrical ozonising and circuit-breaking apparat us. 

7.195. OLIVER. “ Projector " arc lampe. 

7,215, HunRRELL. Insulating and protecting underground cables. 

7,216. HuRRELL. Pipes cr conduits for electrical conductors. 

7,298. BENCE. Holders for glow lamps. 

7.200. L£RvES-JOHNSON. Incandescent lamps and connecting same. 

7,362, Siemens BROS. & Co. and FERREIRA.  E'ectrical locking gear for 
railway signale. 

1,486. B.T.-H. Co. (Erben). Speed regulating devices for dynamos. 

7,665. SIEMENS BROS. & Co. and WILSON. Dynamo electric machines 
and motors. 

7,684. BoxNzLLA, D. H. BoNNELLA & Son, Bryant, Bryant and BRYANT. 
Arc light mechanism for rapid exposure photography. 

7,925. GOLDBERG. Electrolytically coating iron with zinc. 

7,958. SHUTER. Splicing cables. 

7,952. OPPENHEIMER (A. G. Mix and Genest). Flexible connecting corda. 

7,955, EVERSHED, Electrical measuring instruments. 

7,957. ELECTRIC AND ORDNANCE ACCESSORIES Co. and Hat. Switches. 

7,958. PEARSON. Guard and trolley wires. 

8,071. BasENaU. Irsulating materials or compositions. 

8,121. Bi'rrx Rn. Electric lighting of railway or other vehicles. 

8,181. Sri&iTER and DuNKER. Controlling polyphase and alternatiog- 
current motors. 

8.525. TOWNSHEND. Up-and-down electric light fittings. 

8,414, OLIVER. Holders for incandescent lamps. 

8,141. EcksrEIN and Brooker. Combined magneto bell and indicator. 

8,456. Bryan and BavLEgv, Electric ignition devices. 

8,503. ATKINSON, Electrical measuring instrumenta, 

8,548. BERRY, Simon and SKINNER. Switch fuses. 

8,775, ELLis. Electric ignition indicator for explosion engines. 

8,796. FnoELICH and Barrp. Electric controlling devices. 

6,851. NOTTINGHAM CORD AND TRIMMING Co. and Scott. Machines for 
covering wires, cords and the like. 

9,062. GuBiNG and AUERBACH. Arc lampe. 

9.597. Caitty. Dynamo-electric machines. 

9.421. LUCHAIRE and Lecomte. Incandescent railway and other lamps. 

9,425, Bevis. Flexible conductor from any point of which current may 
be taken. 

9,488. BEuTTELL. Electric illuminating mountings and fittings. 

9,663. RHopgs. Electric and other tramcars. 

9,721. VosuAkR and LERRET. High-tension electric condenser. 

9,865. Lov£LACE. Electric ignition devices. 

9,875. Brookes (Thompson). Connections or joints of cibles. 

9,885. GrBsON. Electrical rock drills. 

9,982. BEDE and CON DAMIN. Switches and conductora in stud contact 
systems. 

10,022. Stack. Shuttles employed with electric stop motions or automatic 
shuttle-chanying motions of looms for weaving. 

10,102. Jackson. Apparatus for electroplating. 


NEW COMPANIES. 


qm 


ALBION PRODUCTS CO. (LTD.)—Reg. April 27, capital £20,000 in £1 
shares, to exploit any chemical and electro-chemical processes, and in parti- 
cular to manufacture, &c., carbide of calcium and similar products, including 
oxide of calcium, the acquisition of patents relating thereto, the manufac- 
ture and sale of electro-chemical products and apparatus of electrical and 
mechanically-operated plant, and the business of electricians, engineers, &c. 


J. BAKEWELL & CO. (LTD.) — Reg. April 28, capital £15,000 in £1 shares 
(9,000 preference), to acquire business of electrical and general engineers 
and ironmongers of J. Bakewell & Co., London, Peterborough aud Southend, 
and to carry on the business of electrical engineers, manufacturers and con- 
structors of cables, wires, lines, accumulators, lamps and works, electricians, 
suppliers of electricity, &c. The subscribers are W. Bakewell, electrical 
engineer (500 shares), J. W. Farnsworth, manager (100 shares), E. Bakewell, 
electrical engineer (10 shares), and J. Bakewell, electrical engineer (10 shares), 
and J. H. Holm, W. H. J. Gore and H. H, Jones, electrician (one share each). 
First directors, J. Bakewell and E Bakewell (managing directors), W. Dake- 
well and J. W. Farnsworth. Reg. office, 46, King William-street, London, E C. 

HELE-SHAW PATENT CLUTCH CO. (LTD.) — Reg. May 6, capital £50,000 
in £1 shares, to acquire and develop the business of engineers and patentees 
now carried on under the style of Imperial Engineering Co., to acquire 
certain patents and rights relating to friction clutches and brakes and 
applications thereof, to adopt au agreement with H. 5. Hele-Shaw and J. E. 


J.se, and to carry on the business of eogineers, makers of engines, tools, 


railway, hydraulic, pneumat^c and other plant, &2 First directors, H. S. 
Hele Shaw, J. E. Jose and T. T. Vernon. 

JOHN SILBY & CO. (LTD.) —Reg. April 28, capital £30,000 in £1 shares 
(7,500 preference), to acquire business of John Silby & Co., at Maidstone 
aud to carry on the business of wholesale and retail and furnishing iron- 
mongers, electrical and general engineera, &c. First directors are Col. G. 
Douglas, H. A. Carter, J. W. L. Wray and J. Silby. Reg. office, 26, Gabriel's- 
hill, Maidstone. 


p ————————— 


CITY NOTES. 


eee 


MEMORANDA.—Ravk rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 25d. per oz. (May 14). Console 92, — 92, for money, 921—92: 
for account; 24 per cent. 92—92! (May 14). Consola Pay Day, June 2; 
Stocks and Shares Continuation Days, May 26 and June 9; Ticket Days, 
May 27 and June 10; Pay Day, May 28; Mining Share Carry-over 
Days, May 25 and June 8. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—At the 
meetiog on Wednesday the chairman (Sir Malcolm D. McKacharn) stated 
that the Brisbane Tramways Co. whose shares were held by their company, 
had placed £3,000 to credit of renewala for 1902, had paid in dividends 
£43,000, and had carried forward £35,062. The net amount received by them 
in dividends from the tramways company, tegether with the sum brought 
forward, was £44,836. Debenture interest and preference dividend 
absorbed nearly £37,000, leaving £8,086, which would have permitted of 
payment of dividend of 2 per cent. on ordinary shares, but it was considered 
prudent to keep the money in hand. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—At the meeting 
last week the chairman (Col. A. J. Filgate) said at the end of 1901 they had 
708 customers, with the equivalent of 56,284 8 c.p. lamps and motors con- 
nected, and on Dec. 31, 1902, the figures had increased to 965 and 80,762 
respectively. The number of units sold during 1902 was 1,552.775, com- 
pared with 962,958 for 1901. The gross revenue from all sources was 
£35,124, compared with £23,248. Working costs were £21,990, compared 
with £14,602. The net result af: er making provision for future mainten- 
ance and repairs, was a profit of £15,155, compared with £8,646, exchange 
being calculated at 1s. 4d. per rupee. 'Toe total capital expenditure was 
now £115,014. Some of the company's generating plant at the 
IZmambagh. lane station was seriously damaged by lightning during a severe 
thunderstorm, necessitating the hiriug of temporary plant and other heavy 
charges. Arrangements had been made which it was believed would 
prevent possibility of recurrence of such damage in future, and the repair- 
ing shop was being equipped with addi ional appliances capable of dealing 
with the largest machines. Licences for the electric lighting of Howrah 
Bridge and for the supply of electrical energy in Howrah district had been 
granted to the company by the Government. The board had sanctioned 
the purchase of a site in the northern part of town for a third station in 
Calcutta, the design and equipment of which were under cousideration. 
The native population were now applying more freely for electric current. 
In spite of the work accomplished there was still a great deal to bs done in 
bringing the mains to many would-be customers, A final dividend at the 
rate of 7 per cent. (making 64 per cent. for the year 1902) was approved. 


CASTNER.KELLNER ALKALI CO. (LTD.)—The directora’ report for the 
year ended March 31 states that the net profit, after liberal expenditure 
in keeping up works, plant and machinery to the highest state of efficiency, 
is £59,072. Adding £6,589. 16s. 7d. from previous year and deducting 


interim dividend to Sept. 30 at the rate of 6 per cent. per annum (£13,500) 


and debenture interest (£10,509. 198. 8d.), the available balance is 
£41,651. 16a. 11d. It is recommended that £15,000 be appropriated to 
depreciation, that a further dividend at the rate of 6 per cent. per annum 
be paid for the six months ended March 31, making 6 per cent, for year, 
and leaving £13,151. 163. 11d. to be carried forward. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The 4 per cent. guaranteed 
debenture stock transfer books of this company will be closed from the 18th 
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to the 51st inst. inclusive, preparatory to the payment of interest due June 1. 
Mr. Wm. Hayes Fisher, M. P., has been appointed by the debenture stock 
holders & trustee in place of the late Sir Charles Grant. 


COMPAGNIE FRANCAISE DES TRAMWAYS ELECTRIQUES ET OMNIBUS 
DB BORDEAUX.—'l'he 1902 dividend, is now payable as follows :— 4.80f. on 
registered shares by endorsement on certificate, 4.317f. on bearer shares 
against coupon No. 4, at current rate of exchange of day. 


CONSOLIDATED ELECTRICAL CO. (LTD.) — The lists remain open for the 
subscription at par (subject to preferential righta of shareholdera in the 
Consolidated Telephone Construction and Mfg. Co., Ltd.) for 120,000 £1 
shares in this company. An extract from the prospectus appears in our 
advertisement pages, 


DOVER ELECTRICITY CO. (LTD.—'l'he report for 1902 states that 
satisfactory progress has been made and the equivalent of about 3,500 
8 c.p. lamps has been added to the company's mains, the total connections 
now amounting to about 23,700 8 c.p. lamps. The supply to private con- 
sumers was 497,821 unite, an increase of 93,951 uni.s over previous year. 
Capital expenditure for the year was £5,678. 2s., chiefly on new mains and 
extensions. A large new power cable had been Jaid to the Admiralty Pier 
for supplying current to the electric cranes now being erected there, and 
arrangements had been made with the Harbour Board which enrured a 
profitable return for the outlay, besides which it is anticipated that several 
large customera for power will be obtained along the route. The year’s 
profite, for which Dover Corporation will ba entitled to take credit cn com- 
pletion of their purchase of the company's undertaking, amount to 
£5,722. 7e. 7d. In consequence of some special deductions and reserves 
which the directors think it proper to provide, chiefly in respect of allow- 
ances and bad debts arising out of previous years’ workinga, the profit 
available for distribution is £5,022. 198. 4d. After providing for interest 
and preference dividend, the directora recommend a dividend of 6 per 
cent. on the ordinary shares, leaving £170. 10s. 10d. to be carried forward. 


GENERAL ELECTRIC CO. (U.8. A.)— The profits on the past year’s working 
(including $973,649 upon securities sold) after deducting all general and 
miscellaneous expenses and allowances for depreciation, lesses and writing 
off 3386,876 from patent account, and S1, 808.524 from factory plants and 
machinery, were $10,277,169, Jess $44,331 for dekenture interest, leaving 
$10,232,838. Further deductions from patent account for experditures 
incurred chiefly in acquiring patents of the Sprague Electric Co., were 
$1,613,880, leaving $8,618,953, to which is added the amount of surplus at 
the end of last fiscal year $15,257,141, giving $23,906,099, out of which 
there was paid during tke year 22,077,265, covering a dividend of 8 per 
cent., and leaving 821, 228,868. Stock was issued in restoring percentage of 
reduction mede in 1888 to the extent of $16,746,133, leaving $4,482,702 
surplus on Jan. 1 last. The present condition of the business of the com- 
pany is (the report states) satisfactory, and indicates a considerable increase 
in volume for the current year. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The net revenue for the 
period from July 19, 1902, to April 30, 1903, after deduction of expenses, was 
£137,035. 11s. 4d., or, with £356, 12s. 2d. brought forward, £137,390. 3s. 6d. 
£82,611. 14s, has been distributed as interim dividends, leaving £54,778. 98. 6d. 
The directcrs recommend payment of a final preference dividend of 3s, 5d. 
per share and of 2s. 6d. per thare on the ordinary shares, making 6 per cent. 
per annum (less tax) on the preference ard £3. 16s. 7d. per cent. per annum 
net on the ordinary shares, leaving £3,071. 10s. 5d. to be carried forward. 
During the period under review the directors have issued 350 preference 
shares of the company at a premium, and a similar number of ordinary 
shares at par; they have also sold 4,6C0 shares of the Western Union Tele- 
graph Co. and £12,5(0 Western Telegraph Co.'8 4 per cent. debenture stock. 


MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION 
(LTD.)— The fina! batch of allctment letters for the recent issue of sbares 
and debentures of this company have been posted. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION.— During the first 
quarter of 1903 the company sold 376,227 units of electricity, against 
Zi9,5C6 units for the corresponding quarter of last year, showing a gross 
revenue of £7,279, against £5,8C4, an increase of over 25 per cent. 


STOCK EXCHANGE NOTICE.—'l'he Stock Exchange committee have been 
asked to allow the further issue of £51,9C0 4 per cent. redeemable deben- 
ture stock of the Barcelona Tramways Co. (Ltd.) to Le quoted. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for 
the halt-year ended Dec. 51 states that the revenue for this period was 
£225,995. 10». 11d. and the working expenses £78,846. 2». 2d. After pro- 
viding £13,421 for debenture stock and debenture interest and sinking fund, 
and 43, 570. 11s. 2d. for income tax, there is a balance of £130,357. 178. 5d., 
to which is added £4,352. 18x, 2d. brought forward, making £154,710. 15a. 7d. 
First and second interim dividends, amounting to £62,379, have been paid, 
and, after transferring £65,000 to general reserve and £2,000 to the main- 
tenance thips’ reserve fund, there remains £5,331. 15e. 7d., which is carried 
forward. Although the directors are unable to report any appreciable 
improvement in the general trade with South America during the half-year 
under review, the firmness of exchange is a satisfactory feature, and the 
prospects for the current period are nore encouraging. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.)— For the tix months 
ended Dec. 31 last, the amount to credit of revenue was £31,062. 17e. Od., 
against £25,243, 16e. for the corresponding half-year of 1901. Expenses 
were £20,679. Je. 5d., against £19,856. 14s. 8d., leaving £10,323. 13s. Id., to 
which is added £2,557. 13s. 3d. interest on investments and £2,797. 19s. 8d. 
brought from last account, making £15,739. 68. It is proposed to pay 8s. per 
share on account of arreara of dividend to Dec. 31 on the first preference 
shares, requiring £13,625. 4s., the balance (£1,914. 23.) to current half-year’s 
account. The cost of repairs to cables for the half-year amounted to 
47,07. 178. Ad., in addition to which £7,175. 2s. 3d. has bee n charged to reser ve. 
This latter expenditure is due to the lay ing in of 70 knots of new cable in 


the repair and part renewal of the St. Lucia-Grenada and the St. Lucia- 
St. Vincent sections, which were interrupted by the eruption of the 
St. Vincent Soufrière in May, 1902. Tliese volcanic disturbances have since 
been renewed botli in St. Vincent and Martinique. At present, therefore, 
it has been found impracticable to repair this cable and the two sections 
connecting Martinique. The company '" new repairing steamer “ Henry 
Holmes,” which is to replace the lost ‘ ‘Grappler,” was successfully launched 
on April 2. <A contract has been entered into with Messrs. Siemens Bros, 
& Co. for the manufacture and shipment of 250 knots of deep-sea cable for 
stock, which will be sent out to the Weet Indies in the new sbip. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS, 


8 AGGREGATE. 
Week | B | Inc 
Line. ended S or Dee. No.of] a... | Inc. or 
E sh E Amount. Dec. (a) 
£ 7 E £ 
Aberdeen Corporatlon..| May 9 960 ＋ 213) 49 | 46,839 |+12,115 
Ayr Corporation =.=.. | „ 9 233|+ 78 51 13,549 .. 
Barnsley ooocoeomomtesooss 77 1 171 TP 174 2,892 ees 
Birkenhead ............... 1 9 974＋ 79 De T 
*Birmingham Tramways. „ 39! 4,976\+ 254 18 | 88,220 |+ 4,982 
*Blackburn Corporation. „ 8 724/+ 20; 56 5,553 ＋ 604 
Blackpool Corporation... „ 7 424|- 69 85 3437 | 772 
Blackpool and Fleetwood, aise sae iss Sat ve em 
Bolton Corporation... „ 10 | 1,610|+ 99) 16 | 10,517 |+ 1,744 
BournemouthCorporat'n 5 6 925 6| 5,518 223 
*Bradford Corporation... „ 10 | 3,157'+ 3!4| 6 20,554 |+ 1,973 
Brighton Corporation. „„ 10 867 n 178 24 | 18,320 ＋ 4,488 
Brisbane Tramways...... Mar. 25 | 2287,— 31 12 | 28312 + 961 
Bristol Trams & Carriage May 8 | 4,517 + 414| 24 101,491 +10,237 
Buenos Ayres & Belgrano: Apl. 12 2,936 + 146| 15 | 42,818 + 4,631 
Burnley Corporation .... May 9 753 + 66) 6! 4.749 
Calcutta Tramways Co... „ 9 R304602- R7, (36 19 8593.42 Ten 
Camborne-Redruth ...... „ 11 109 .. 27 3,048 | 
Cardiff Corporation... „ 9 | 1,729 + 736 | 10,037 4 5,702 
Carlisle Tramways Co... „ 9 187:+ 391918 | 3,004 + 526 
Central London Railway „ 9 | 6,952 — 126, 19 132,770 |+ 5,682 
Chatham & Dist. Lt. Rys. „ 7 505 7,853 sd 
City & South London Ry. „„ 10, 5002;- 48 59,791 |+ 3,286 
Cork Elec. Trams. Co.. „ 7 551. — 65 18 7,550 + 222 
Devonport & Dist. Trams „ 1 419 , 30 174 6,933 + 213 
Doncaster Corporation.. f is ii 
Dover Corporation ...... „ 9 2064 24 76 1,211 |+ 105 
Dublin & Lucan Railway „„ 10 89 — 15 19 1,742 — 10 
Dublin Southern Dist.... „ 8 828 20 $18 | 13, ay + 4134 
Dublin United ..... . „ 8 53.9352 ＋ 265 $818 | 63,893 í 
Dudley—Stourbridge... „ 1 716.4 36 174| 12,623 |+ 1,205 
Dundee Corporation um „ 6 797,4 114 51 39,659 |+ 5,723 
East Ham Council " ds is | — 
Gateshead & Dist. Trams „ 1 815 ＋ 133 17¹ 14, 148 |+ 2,983 
Glasgow Corporation. ,, 9 13, 287 1,575 48 606, 854 | + 29,118 
Gravesend —Northfleet 5 4 192 174; 3,224 2s 
Greenock & Port Glasgow „„ 1 554'+ 537 173 7,630 + 595 
Halifax Corporation...... bn | „%% ae I 
Hartlepool Tramways..| , 1 230. - 3 174 3,902 + 471 
Hull Corporation. .. („ 9 1.709 101 16 | 10,041 ＋ 625 
Isle of Thanet Co.. „ 9 410 (t 5 | id 
Kidderminster & Dist....| „ 1 108 + 2 174, 1,831 + 105 
Kirkcaldy Corporation.. „ 6 2s 19 | 1,778 " 
Leeds Corporation ...... d. 9 4535 4 120 6 33,073 + 2,768 
Liverpool Corporation... „ 2 9,870 ＋ 350 18 169.857 |+ 8,834 
Liverpool Overhead Rly.| ,, 10 1,575/+ 150% 19 29.416 ＋ 2,759 
Manchester Corp... „ 9 10,803 48,415 99 455674 | .. 
Merthyr. mse mr m ee „ 1 175 — 26 174 3,152 m 1€0 
Middleton... „ 1 316 35 173] 4,035 |4+ 153 
Neweastle-on- Tyne Corp , 9 65, 115 7 550 18 | 52,745 — 
*Oldham, Ashton & Hyde. „ 1 558/+ 44 173 9,268 |+ 1,039 
Perth (W. A.) Elec. Trams| „ 8 1,135 4 76 $18 | 21,618 |+ 2,054 
Peterborough «| „„ 1 130 .. | 14) 1,949 
Poole & Dist..-..-..-.-.-.| „ 1  251|4 6 174 4,529 T 710 
Portsmouth Oorporation| ,, 9 1,487|+ 2060 NE ix 
Potteries ...—.—.—| „ 1 1,5317 56, 174 | 26,117 ＋ 2.051 
Rothesay s.s... „„ 86|4 All 174] 1,036 |+ 444 
*Salford Corporatior „ 11 3,027 T 675: 6 | 19,328 7 5,921 
Sheer ness ꝗ . Apl. 29 7808 ó 572 das 
*Sheffield Corporation . May 10 ; 3,870) + 186 19 77,729 |* 7,683 
Southampton Corp. ef. 935 | 4- 97 vis e oss 
Southend Corporation... "t si we 25 ON aa 
Southport Tramways - „ 1 319.4 91 174) 4,226 |+ 1,366 
*S. Staffordshire Trams..| „ 1| 848 + 80 174 12876 K 122 
*Sunderland Corporation.. „„ 10 1,027 P 33! 6 6353 4 304 
Swansea Trams. . „ 1| 4524 28 174) 7,828 ＋ 650 
Taunton Trams. . , 1 58 - 1 174, 908 — 53 
Tynemouth & Dist. |} „ 1 230'+ 11 174 3,960 + 479 
Tyneside Trams Co....... „ 6| 239: 18 4,455 | i 
Wallasey Dist. Coun. ... 9| 5774 93 16! 3,538'+ 808 
Weston-super-Mare .....| Apl. 29 70 — | 17 668 | - 
Corporation. t = ES "S den 
Wolverhampton District| May 1 368 7 191| 174| 6,2135 T 35,945 
Wrexham . „ d] 121 4 608| .. 
Yorkshire Woollen Dist. „ 1 458 | 104, 2,015 | .. 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 3 days.: Minus2 days. 4 Plus 3 days. § Plus 2 days 


* In calculating the yield, allowance has been made for accrued interest, but not for redemption. 


1 The London Stock Exchange Committee have refas»d to quote these. 
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ELECTRICAL COMPANIES' SHARE LIST. 
` Price s T. BUSINRSS,| s Prioe MT: | BUSINESS, 
NAME. Wed. "LE DIVIDEND | WEEK 10 : E NAME. Wed. E DIVIDEND | WegK TO 
May 13. Yo | May 18, | E | May 13. 95 | MAY 13 
| e * | i e S l a 
, High- Low- a 
ELEGTRIGITY SUPPLY. 424% cer. nt. E ELECTRIC RAILWAYS, TRAMWAYS, a.: & s. d, pri 
Blackheath & Gr'nwich.Dist,Ord.(f.p.) E eee e „ lo-Arg' tine Sh (1 0280, O07) 5XCm. Pf.. 41— 414 7 | April, Oct 
414! Do. 43 1st Db. StR. Prv. Ots Ard. & oom. | 118 —121 | 8 16 4 — | ^». Permanent dX Deb. A e T 412 4 i 2 = 
Dee. Su . Ord 194—138) b 18 6 eos oo » ways . 000000000 @ 9 8 —9) 5 6 8 [2:5] ees eee 
Do. & per Oent. ve — 10—11 |4 110 ses "j a Do. CC 9-10 5 0 0 - s] eee 
Do. 6% Cum. Second Pref. . , | 10)—11j : e^ Do. Deb. Stock (red.) —.....| 96 —100| 410 0 — un pes 
Do, 44 per Cent. Deb. Stock (red... $— 06|4 411 — — Beis Trams, 2] —$) "e eo» — 
Bromley (Kent) El. Lt. & Power Ist Dbe. 101 —104 4 6 7 seo R * i Do. 6 Pref. oe 600 266 090000099 50090 —$ 6 0 0 ese eos 2 
b Nüec.Bup.Or'. 10j—11 | 812 9 e ZB El Do. 44% Deb, Prov. «s. | 102 as 4 6 0 p ac] i 
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NOTES. 


His MAJESTY THE KING and H.R.H. THE PRINCE OF WALES, 
on two successive days last week, showed that they take a 
practical interest in engineering and applied science generally. 
On Thursday last week, the KING laid the memorial stone of 
the new building of the Glasgow and West of Scotland Tech- 
nical College, and THE PRINCE OF WALES opened the London 
County Council electric tramways on the following day. Full 
reports of the proceedings will be found elsewhere in this issue. 


AFTER prolonged discussion, the Wolverhampton Corpo- 
ration have decided that the surface-contact system of traction 
put down in their streets is not a commercial success, and the 
company which put it down under a somewhat unwise gua- 
rantee, is being called upon to remove it, in accordance with 
the agreement from which we quote in our report in another 
column. We published and commented on Mr. SHAWFIELD’S 
report on the system in our issues of April 10th and 24th 
(pp. 1,008 and 44 respectively), and this report brings out 
clearly the defects of the system and extra expenses incurred in 
it. Many of these might well have been foreseen, however, and 
we think that both sides are to blame for entering into an 
agreement of such a nature. The Lorain surface-contact 
system is one of the best of its class, but it follows almost 
from first principles that a surface contact system must be 
more costly to put down and more costly to maintain than the 
overhead trolley system, 
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Tuk North-Western Electricity and Power Gas Bill has been 
passed, with certain limitations, by a Select Committee of the 
House of Lords. The undertaking is a large one, having a 
capital of no less than £1,500,000 in shares, and £500,000 in 
borrowing powers. At first, the company were under the 
impression that there would be little opposition to the scheme, 
but they were destined to be undeceived with regard to 
this erroneous belief, for no fewer than 14 gas companies, 
besides numerous local authorities, opposed it before the 
Lords’ Committee. There can be little doubt that a cheap 
supply of electricity will be most welcome to small manu- 
facturers, but it would be little short of ridiculous for the 
company to lay down huge pipes for the transmission of 
power-gas over great distances, when high-tension trans- 
mission of electricity has proved such an unqualified success. 
Bearing in mind the vast improvements which have been made 
in the construction of large gas engines during the last 
few years, it is most likely that the company’s eventual 
system will be to use large gas engines instead of steam 
engines for generating electricity at high pressure, and only 
to supply gas to consumers in the immediate neighbourhood. 
Except for the limited gas supply the company will probably 
operate in a similar manner to any other electric power 
company. 

— ORE 

SALFORD has always been in difficulties with regard to its 
electricity works. Originally under the same committee as the 
gas undertaking, electric lighting matters were sadly muddled 
from the first, and Salford held a record for high capital 
expenditure, high works costs and large deficits. Finally, with 
a view to starting afresh on a better basis, it was decided to 
build new works and supply lighting and tramways from one 
large station built on modern lines. In designing this station, 
however, the consulting engineers unfortunately over-estimated 
the immediate needs of the borough, and although the works 
costs are now low, and reflect credit on the excellent manage- 
ment of the resident engineer, the capital expenditure has far 
exceeded what it should be, and too large a proportion of the 
new plant is standing idle. The result of an inquiry made 
by Judge PARRY as an umpire last year was the exoneration 
of members of the committee from charges of misconduct that 
had been made against them, but the over-estimate alluded to 
above had to be admitted although it had been made in 
good faith. It is to be regretted that the Corporation had 


not been content to accept this as a conclusion of the incident, 
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and to work quietly at increasing the load on the station until 
the mistake had been remedied by the ultimate expansion 
of the undertaking to the size they had too soon anticipated. 
Such policy, however, did not commend itself to them, and 
last week they celebrated with pomp and ceremony the com- 
pletion of their enormous works. The local opposition press 
has made the most of its opportunity :— 


* What irony there was in the formal starting by the Mayor of engine 
No. 8 when there is no use for No. 7, No. 6and No. 5! Even No. d is but 
a stand-by. The giant No. 8, capable of producing 1,200 H.P., was started 
on its maiden trip, only to sink into desuetude and indolence when the 
formality was over." 


The Salford and District Reporter drives the lesson home, in 
a long description of the function last week, with numerous 
passages in similar style to the above, and we do not doubt 
that the lesson will be a salutary one both to the Corporation 


and its advisers. 
— — 


AN unusual clause was introduced in a Bill promoted by the 
London and North-Western Railway which was considered by 
a Committee of the House of Lords on Wednesday. The rail- 
way sought power to break up the streets of Crewe for gas 
purposes without the assent of the Corporation of that town. 
The company feared vexatious opposition to their requests for 
permission to open the streets as occasion arose, owing to the 
fact that the Corporation are the electric lighting authority. 
If the Corporation were to adopt this attitude, it would be an 
exceedingly foolish and narrow one ; but, on the other hand, 
it is right that the House of Lords Committee has rejected 
this clause, as it would have been dangerous as a precedent. 


maru a] 


IN the Wood Green Urban District Council Bill, which has 
Just passed the Committee stage in the House of Commons, 
there is an interesting clause relating to arrangements between 
The Wood Green 
Council are already in possession of an electric lighting pro- 
visional order, but they now desire to have the option of taking 
supply “in bulk " from any one of the adjoining local authori- 
These local 
authorities have no power at present to supply outside their 
area, but the clause referred to in the Wood Green Bill gives 
them this power in Wood Green. It appears somewhat 
unusual that three local authorities should obtain an addition 
to their electric supply powers in a Bill promoted by a fourth 
local authority ; but the Committee considering it has thought 


local authorities as to supply *in bulk." 


ties of Tottenham, Edmonton and Hornsey. 


that this was permissible, and has passed the clause in ques- 
tion, although it will be seen in our report of the proceedings 
that this very point was raised before them. It may be men- 
tioned that precisely similar powers are sought to be conferred 
upon the Islington and Hackney Borough Councils by the Stoke 
Newington Bill, which has already passed through the House 
of Lords as an unopposed measure. In this case Hackney has 
for some time past been lighting one side of Stoke Newington 
High-street that lies within the Stoke Newington area. 
The Hackney Borough Council had first applied to the 
Board of 'Trade for consent, but although the consent was 
not specifically granted the Board intimated that it would 
raise no objection. This has particular interest in view of the 


discussion before the Committee referred to above, as to 


whether the provision in the Electric Lighting Clauses Act 
of 1899 (which, by the way, does not apply to London), 
prohibiting a local authority from supplying outside its 
borough boundary except by the authority of Parliament or 
by licence of the Board of Trade under the principal Act, can 
be taken to apply in the case of bulk supply. It may be 
noted, however, that sub-section 2 of clause 4 of the Clauses 
Act uses specifically the word *' energy," so that there should, 
in our opinion, be no ambiguity. A point which needs elucida- 
tion, however, is what is the nature of the Board of Trade 
* licence " which is referred to. 
— 

Nor without reason are the various American engineering 
societies jubilant, for Mr. ANDREW CARNEGIE has offered 
$1,000,000 in order that they may all have permanent homes, 
and these under one roof. For some time these societies have 
been discussing such a project, and, finally, they came to the 
conclusion that one large building which would not only pro 
vide for their professional wants, but would also be of the 
nature of a social club, was really what they required. Being 
in agreement thus far, it was necessary to obtain the requisite 
funds; but it appears that they were not more favoured in 
this respect than their English cousins, and the execution of 
the proposition had to be postponed on this account. Now, 
however, the last and greatest difficulty has been removed by 
Mr. CARNEGIE'S munificent offer, which, it is understood, is 
It has been 
urged in these columns that a common building for all the 
English engineering societies would solve the problem presented 
Perhaps, when the Institution of 


made without condition or reserve of any kind. 


to homeless institutions. 
Civil Engineers leaves its present building, this scheme will 
receive consideration by those in authority. 


— I ERPS arce —— — mci e 


Trinity College, Dublin. —It is stated that a donation of 
nearly £40,000 has been promised by Lord Iveagh to Trinity 
College, Dublin, with the object of building and equipping 
scientific laboratories. 

King's College Dinner.—The forty-third annual klinner of 
King’s College, London, will be held at the Holborn Restau- 
rant, on Monday, June 22nd, with the Right Hon. and Right 
Rev. the Lord Bishop of Exeter in the chair. 


The Dalton Centenary.—Last Wednesday the centenary of 
John Dalton was observed by the Victoria University at 
Owens College, Manchester, when the honorary degree of 
Doctor of Science was conferred upon Prof. F. W. Clarke, of 
the Smithsonian Institute, Washington, who had given a lec- 
ture the previous day before the Literary and Philosophical 
Society on Dalton’s atomic theory. The degree was also 
conferred upon Prof. J. H. Van't Hoff of Berlin. 


Government Electrical Engineer for Australia.— According 
to the British Australasian, the Government has decided to 
appoint an English electrical engineer to take charge of the 
Commonwealth telegraph and telephone system. Sir William 
Preece, it is stated, will probably be asked to select a suitable 
man. The salary has not yet been determined, but it will, it 
is said, be about £1,500 a year, and the engagement will be 
for a term of three or five years. 

Reported Fire at the Guardian Fire Office. — The report that 
there was an electrically-caused fire, due to a defective electric 
circuit, at the offices of the Guardian Assurance Co. in Lom- 
bard-street one day last week, is not strictly accurate. A 
small relay coil on the controller of the electric lift had become 
overheated owing to the attendant improperly leaving the 
current on the brake. The coil smoked, and. an excitable 


messenger summoned the Fire Brigade. There was no fire at 
all, and the damaged coil was made good in a few minutes the 
following day. 


Cable Interruptions. Date of Interruption. 


Dominica —-Martiniqun 4 .. May 9, 1902 
St. Lucia - Martiniquununͥ-e . ee E May 9, 1902 
Guadeloupe— Martinique ...... "n . May 9,1902 
Puerto Plata — Martinique (— July 10, 1902 
Anjer—Kalianda ................ Sx Tp EE Aug. 2, 1902 
Cayenne—Pinheiros ...... FFF . Aug. 15, 1902 

e ——— 2 . .. Sept. 19, 1902 
Reissi- Issa (Yemen)—Camaran............ . Oct. 22, 1902 
Paramaribo— Cayenne FFC Feb. 27, 1905 
New York—Hayti ......... —— wee April 13, 1903 
St. Vincent Grenada. c evi ides . May 9,1903 
Falmouth— Bilbao ............. 5 ege May 13, 1905 


Mechanical Road Carriages.— On Monday evening, the 18th 
inst., at the Society of Arts, Mr. W. Worby Beaumont con- 
cluded his series of Cantor lectures on the above subject. 
From an electrical point of view his lectures have been some- 
what disappointing, as neither electrical vehicles nor appliances 
were touched upon. The reason for this was, as Mr. Worby 
Beaumont explained, the limit of time for so extensive a sub- 
ject. As the electrical carriages are gaining in favour day by 
day, and are in many respects superior to other motor-cars 
for town and short distance work, owing to their freedom from 
noise and smell, we trust that some one may soon be called 
upon to fill the gap and give us, at an early date, a series of 
lectures devoted to this promising class of cars. 


The New Council of the Institution of Electrical Engineers. 
— No further nominations having been received, the Council of 
the Institution of Electrical Engineers for next session will be 
constituted as announced in our issue of April 24th. The 
official announcement of this will be made at the annual 
general meeting on Thursday next, which will take place, not 
at the Institution of Civil Engineers or the Society of Art-, but 
at the new offices of the Institution of Electrical Engineers, 
92, Victoria-street, Westminster, and the time will be 5 p.m., 
instead of 8 p.m. The other business before the meeting will 
be to receive the annual report of the Council and the state- 
ment of accounts and balance-sheet for the 12 months ended 
December 31, 1903. After this meeting, the fifth annual 
meeting of the contributors to the Benevolent Fund will be 
held, when the report of the Committee of Management will 
be presented, and a statement of accounts and balance-sheet 
showing the position of the fund to December 31st last. 


London County Council Tramways.—A regrettable break- 
down took place on the London County Council tramw ay 
system on Saturday last, the day after the official opening. A 
pointsman at the Elephant and Castle was nearly run down by 
ahorse, and jumped out of the way while a car was going 
through the points, thus letting the points go back before the 
plough had got through. This, of course, damaged the plough 
and put the car out of action. The accident occurred at about 
10 o'clock in the morning, and as several lines cross at this 
point, considerable obstruction and inconvenience was caused 
until the damaged car could be got out of the way and the 
road be made clear. According to an ev ening paper, over 40 
cars, some horse and some electric, were held up in Blackfriars- 
road. In London-road there were 20 which could not proceed, 
about 25 more between St. George's Circus and the Elephant ; 
in Westminster Bridge-road between 20 and 30 horse cars, and 
in Waterloo-road nearly as many. It may be mentioned that, 
except on account of one or two other difliculties on the points, 
things have been running very smoothly since the opening, 
and the trouble with the points, we are informed, is being 
rapidly overcome. 

Automobile Club Trials for Electrical Vehicles.— The 
advisory committee of the Automobile Club have resolved that 
trials of electrical carriages shall take place in May, 1904, and 
a sub-committee was appointed to consider the question of 
arranging for quarterly trials for electrical vehicles on the same 
lines as those for petrol vehicles ; the distance to be from 50 to 
100 miles. It was further decided * That there shall be only 
one class of vehicle, which shall be run over a town route with 
an optional long-distance run to test the capacity of the car on 
a single charge." The trial is to be one of reliability of all 
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parts of electrical carriages, but not of the life of accumulators, 
the committee being of opinion that a trial of six days is 
entirely inadequate for such a purpose. There are to be hill- 
climbing trials in which speed will be the main factor, and an 
average speed will be fixed, based upon the legal limit. Marks 
will be deducted for speeds below the normal, for all other 
than compulsory stops and for every mile of the course which 
may be unfinished at the end of the day. Routes will be 
selected for six days for all the cars, and, after examina- 
tion of the cars by the judges, a seventh op tional long-distance 
route will be given, but the cars will be under observation 
with a view to issuing a special extra certificate noting the 
distance, repairs, We. 


The Swansea Technical College.— At the annual extra- 
collegiate meeting of the Court of the University of Wales, 
which was held at Llandrindod, on Thursday, May 14th, 
petition was received praying that the Swansea Technical 
College might be declared a college in which students might 
«raduate to the University degree in science. and applied 
science. The petition was supported by a deputation repre- 
senting the industries and Corporation of the town. In dealing 
with the proposal the Senior Deputy-Chancellor said the Uni- 
versity had no power, under its charter, to admit to degrees 
anyone except students of one or other of the three University 
colleges, and it would, therefore, be necessary to petition the 
Privy Council to pass a special statute. Principal Roberts of 
Aberystwith, Vice-Chancellor, said they were unanimous with 
the deputation in hoping that Swansea might possess a metal- 
lurgical school second to none in the world. Eventually the 
Standing Executive Committee was instructed to prepare a 
report as to what steps should be taken, and submit it to the 
next meeting of the Court. It was resolved to confer the 
degree of Doctor in Scientia, honoris casi, upon Lord Kelvin, 
“on the ground of his eminent services to physical science.” 
This degree will be conferred at a congregation of the Uni- 
versity next November at Cardiff. 


The British Association.—The following are the arrange- 
ments for the meeting of the British Association at South port, 
which will commence on September 9th. The general com- 
mittee will assemble on Wednesday, September 9th, at 4 p.m., 
for the election of sectional officers, the reception of the report 
of the Council, and other business. The committee will meet 
again on Friday, September llth, at 3:15 p.m., for the pur- 
pose of appointing otħicers for the meeting at Cambridge in 
1904, and of deciding on the place of meeting in 1905 ; and 
on Wednesday, September 16th, at 1 p.m., when the report of 
the Committee of Recommendations will be received. The first 
general meeting will be held on Wednesday, September 9th, at 
8:30 p.m. „when the president, Sir Norman Lockyer, will deliver 
his address ; p concluding meeting, on Wednesday, Septem- 
ber 16th, at 2:30 pam. when the meeting will be adjourned to 
Cambridge. Evening discourses will be delivered on September 
llth and 14th at 8: 30 p.m., buttheyare not on electrical subjects. 
Other evening meetings, however, are to be arranged. The 
names of the sectional presidents were announced in our issue 
of April 3rd last. The reading of Papers, &c., before these 
sections will commence on Thursday, September 10th. The 
conference of delegates of corresponding societies will meet on 
Thursday, September 10th and Tuesday, September 15th, at 
3 p.m. Mr. J. H. Merivale, M. A., will take the chair. The 
Journal, president's address, and other printed matter issued 
by the Association during the meeting, will be forwarded daily 
by post to members and others unable to attend, on applica- 
tion and prepayment of 2s. 6d. to the clerk of the Association, 
Mr. H. C. Stewardson, on or before the first day of the meet- 
ing. The Southport Corporation has lent the municipal build- 
ings to the committee for use during the week of the meeting. 
The reception room will he in the Cambridge Hall, and the 
sectional and other rooms in the Town Hall Art Gallery, 
Science and Art Schools and buildings adjoining. The presi- 
dential addresses will be delivered in the Opera House. A 
series of interesting excursions has been arranged for Saturday, 
September 12th, which includes visits to the W estinzhouse 
Company's W orks at Manchester, and some of the principal 
works, &c., in neighbouring towns. 


D 


194 


THE ELECTRICIAN, MAY 22, 1903. 


Opening of the Ilkeston Electric Tramways.—The small 
municipal electric tramway system in Ilkeston, Derbyshire, 
Which had been kept unopened for a short time owing to a 
supply of power not being available from the Nottinghamshire 
and Derbyshire Electric Power Co., was inaugurated on 
Saturday. The Ilkeston Corporation obtained an electric 
lighting provisional order in 1899, and a tramway bill 
authorising about 6 miles of track in the same year. It was 
the original intention to erect a municipal works, and Mr. 
V. B. D. Cooper was engaged as consulting engineer. Just at 
the time the Corporation were considering the matter, how- 
ever, the Nottinghamshire and Derbyshire Electric Power Co. 
decided to erect a station at Ilkeston, and an agreement was 
consequently entered into for a supply of electricity, the 
municipal scheme as originally drafted being modified 
for the purpose. Messrs. Dick, Kerr & Co. were given 
the contract for the equipment of the tramways, and at present 
3 miles of 3ft. 6in. gauge single track with passing places 
has been completed. The rails are of the 901b. girder type. 
The side trolley system has been adopted, and the cables are 
of Messrs. Callender's vulcanised bitumen type laid solid. The 
line voltage is 550 volts. Nine double-deck cars are at present 
1n use but car shed accommodation has been made for fifteen. 
Mr. A. O. Pilcher is the Corporation resident engineer. For the 
lighting a three-wire continuous-current system has been 
adopted at 230 and 460 volts. The generating station of the 
Nottinghamshire and Derbyshire Electric Power Co. at Ilkeston, 
which is in the nature of a temporary power house, contains at 
present three Economic boilers, each evaporating 8,500lb. per 
hour, and two cross-compound horizontal 500 I. H. P. engines, 
directly coupled to Westinghousecontinuous-current generators. 
The ultimate system of generation and distribution, will, how- 
ever, be high-pressure polyphase with sub-stations. Messrs. 
Bramwell and Harris are the engineers to the power company. 


Manchester and District Association of Electric Light and 
Power Contractors.— The first annual meeting of this Associa- 
tion was held on Thursday, May 14th, when the following 
report was adopted and officers elected for 1903-4 :— 


President. J. McDermott. | Vice-President. —W. A. Shaw. Secretary.— 
E. T. Steinthal. Committee.— J. Dugdill, C. H. Shaw, J. Vase, J. Hill, 
J. Evans, H. Couleon-Crawford. Following the January meeting of the 
Northern Section, the Manchester contractors present asked the local firms 
to jointFem in forming an association, and after one or two informal meetinge, 
seven firms sent representatives toa meeting at the Lower Mosley-street 
schools, where these members formed themselves into an executive com- 
mittee. During the year the membership has increased to 18 firms. The 
Association at once affiliated itself with the Northern Section of the 
National Electrical Contractors’ Association, and has sent representatives 
to the various meetings of the Northern Section and the Central Board. A 
code of rules were formulated and printed for issue among the members. An 
Association “device ” was brought out and adopted by the whole of the 
N.E.C.A., and the Committee hopes it will be generally used by members. 
A system of registration of workmen has been devised by this Association, 
and, after discussion, has been adopted by the Northern Section, and is 
now in use. A slightly different system has been adopted in London, and, 
after a year's trial of the two system, it is hoped that a uniform method 
may be worked out for the whole of the N. E. C. A. An interview was 
arranged with the Manchester Corporation engineer concerning certain 
pointe in connection with the wiring regulations, and the committee have 
pleasure in reporting that the deputation was very courteously received, 
and that Mr. Metzger expressed his willingness to work in harmony with 
the Association. After some little discussion, the matters raised by the 
deputation were agreed to by him, and they will be embodied in the next 
issue of the rules. The question of registration of electrical contractors 
has been discussed and forwarded to the Central Board. 'The com- 
mittee is of opinion that this is of great importance, and would draw 
attention to a resolution passed in January last, that the members be 
asked to collect information as to cases where badly executed work or 
faulty design has caused serious damage or loss, showing the desirability 
of having only skilled engineers to carry out contracte, and pointing out any 
instance supporting the contention that there should be some recognised 
body of contractors from whom sound work could be obtained. Several 
minor complaints have been dealt with, and in one case, a member has 
benefited materially by the action of theAssociation; the committee would 
be glad if any such matters could be brought to their notice, with full 
detail, as soon as they occur, as immediate action is essential to success. 
The question of houra of work and overtime and out of town rates have 
been discussed, and certain proposals accepted by the Association ; these 
matters have been referred to the Northern Section for fuller discussion 
at the next meeting on July 4th. 


Royal Society Conversazione.—On Friday last this annual 
function was held in the Royal Society's rooms at Burlington 
House. There was, as usual, a large number of exhibits of 
apparatus and specimens illustrative of the year's progress in 


many sciences, A fair proportion were of electrical interest. 
Sir Oliver Lodge and Dr. Muirhead showed the transmitting 
and receiving apparatus of their system of wireless telegraphy 
described recently in these pages. The new coherer, consisting, 
as is now well known, of a polished steel wheel rotating slowly 
with its edge touching a pool of mercury through a film of oil, 
excited great interest. It responded with great precision to 
signals, and its insensibility to mere jars, such as might be pro- 
duced by striking the table, was remarkable, and is, in itself, 
a valuable feature of the instrument. Prof. 5. P. Thompson 
exhibited an interesting series of photographs and objects 
relating to Gilbert of Colchester, which included a fac- 
simile of the first discovered signature of Gilbert, found 
by Prof. Thompson in the Record Office. Sir William 
Crookes showed a large number of radiographs of thorium, 
uranium and radium minerals, and of photographs of radium 
emanations, and gave demonstrations of some of the wonderful 
properties of radium. Perhaps the most impressive of these 
demonstrations was afforded by the **Spinthariscope," by which 
the scintillations of the surface of a blende screen exposed to 
the emanations from a speck of radium nitrate were rendered 
easily visible. Mr. Jervis-Smith exhibited his high-pressure 
spark-gap used in connection with an inductor of the Tesla 
type. When the spark takes place in compressed air, the 
Tesla discharge is augmented, and though innocuous when 
taken through the body, is capable of boring holes through thick 
plates of glass. The discharge was shown also to produce 
Rontgen rays in electrodeless tubes. Mr. A. Williams showed 
how a piece of tale properly disposed in the spark-gap of 
an induction coil could confer regularity on the discharge 
across the gap. Of interesting electrical applications there 
were several. Prof. Trouton had on view his recording hygro- 
meter, in which the deposit of dew on a cooled plate is 
announced by the completion of an electrical circuit through 
the condensed moisture ; and Commander Hepworth exhibited 
an attachment for sextants, where an artificial horizon is 
virtually provided by a plummet carrying a contact-maker 
ringing a bell while the telescope of the instrument is kept 
horizontal. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, May 22nd. 
: WESTMINSTER LECTURE SOCIETY. 

8.30 p.m. Lecture at Caxton Hall, Westminster, by Mr. F. C. 
Raphael, on “ Telephony, with Particular Reference to the London 
Telephone System.” 

PHYSICAL SOCIETY. 

6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Exhibition of Nernst Lamps, showing their 
Development from the Experimental Form up to the most Recent 
Types, by J. Stottner; (2) Exhibition of a Diagram of Single- 
Piece Lenses, by T. H. Blakealey ; (2) On an Instrument for 
Measuring the Lateral Contraction of Tie-Bars, and on the 
Determination of Poisson's Ratio," by J. Morrow. 


INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LOCAL SECTION. 

8 p.m. Ordinary Meeting at the Royal College of Science, Dublin. 
Paper to be discussed: ‘‘ Future Development of Electric Gene- 
rating Stations,” by A. W. Whieldon. 


WEDNESDAY, May 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LO AL SECTION. 
3 p.m. Visit to the Ocker Hill Works of the Midland Electric Corpo- 
ration for Power Distribution, and to the sub-station at Bilston. 
6:30 p.m. Annual General Meeting at the Grand Hotel, Birmingham, 
when the list of officers for next session will be announced. 


THURSDAY, May 28th, 
INSTITUTION OF ELECTRICAL ENGINEERS, 
5 p.m. Annual General Meeting at the Offices of the Institution, 92, 
Victoria-street, Westminster. After the meeting the Annual 
General Meeting of Contributors to the Benevolent Fund will be 
held. 
Roya INSTITUTION. 
ó p.m. Afternoon Lecture I., by Prof. J. A. Fleming, F. R. S., on 
“ Electric Resonance and Wireless Telegraphy.“ 
FRIDAT, May 29th. 
RoY^L INSTITUTION. 
9 p.m. Evening Discourse on “ The Progress of Oceanography,” by 
His Serene Highness Albert, Prince of Monaco. 
SATURDAY, May 30th. 
ROYAL INSTITUTION, 
à p.m. Afternoon Lecture I., by Prof. Silvanus P. Thompson, F. R. S., 
on “The ' De Magaete' and its Author.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Condensation of Radio-active Emanations.—E. Rutherford and 
F. Soddy have made the interesting discovery that the radio- 
active ‘‘emanation” from thorium or radium is a vapour 
possessing definite points of condensation and vaporisation. 
If either emanation is conveyed by a slow stream of hydrogen, 
oxygen or air through a metal spiral immersed in liquid air, 
no trace of emanation escapes in the issuing gas. When the 
liquid air is removed and the spiral plunged into cotton wool, 
several minutes elapse before any deflection of the electro- 
meter needle is observed, and then the condensed emanation 
volatilises as a whole, and the movement of the electrometer 
needle is very sudden, especially in the case of radium. If the 
radium emanation is condensed in a glass U-tube, the progress 
of the condensation can be followed by the eye by means of 
the fluorescence which the radiations excite in the glass. If 
the ends of the tube are sealed and the temperature allowed 
to rise, the glow diffuses through the tube, and can be again 
condensed at any point by applying a pad of cotton wool 
soaked in liquid air. The authors determined the boiling 
points of the two emanations by cooling them in a copper 
spiral which acted as its own resistance thermometer. The 
boiling point of the thorium emanation is - 120deg., and of 
radium emanation — 150deg. 

[RUTHERFORD and Soppy, Phu. Mug., May, 1903.; 


Emanations of Huli. - With reference to recent researches 
of Crookes on this subject (see The Electrician, Vol. L., p. 986), 
J. Elster and H. Geitel describe a peculiar kind of scintil- 
lating phosphorescence produced in Sidot’s blende by radio- 
active emanations. They introduced an insulated screen of 
sidot-blende, which had been kept in the dark for several 
days, into a dark space about 1 metre in cubic extent 
containing radio-active emanations from the soil. On main- 
taining the screen for two hours at a potential of — 2,000 
volts, it became luminous. On examining it in the dark 
with a magnifying glass it was seen that the luminosity 
was not uniformly spread over the surface, but consisted of 
numberless stars appearing only momentarily. With the aid 
of strong radio-active bodies, the scintillating phosphorescence 
could be made very intense. An important and characteristic 
distinction from the phosphorescence produced by light is that 
the new phosphorescence is not extinguished by red light. 
Blowing an air current over the screen, or pressing it against 
a glass plate, produced no effect upon the scintillations, and 
this squares well with Crookes' idea that they are the accom- 
paniment of the projection of electrons from the screen. A 
caleium tungstate screen shows only ordinary phosphorescence, 
but a thorium oxide screen shows scintillating phosphorescence 
even after positive electrification. 

[ELSTER and GErTEL, Phys. Zeitschr., May 1, 1903.] 


Specific. Iowisation hy Radium Electrons.—J. J. E. Durack 
showed some time ago that the corpuscles in the Lenard stream 
make on the average 0:4 positive and negative ions in travel- 
ling through lem. of air at a pressure of 1mm. of mercury. If 
we suppose that a corpuscle creates a pair of ions at each collision 
with the molecules, these corpuscles make 0:4 collision under 
the same conditions. The author calls this number the 
“specific ” ionisation produced by the corpuscles, and mentions 
reasons for supposing that this specific ionisation decreases as 
the velocity of the corpuscles increases. Fora velocity of 10"em. 
per second, Townsend found a specific ionisation of 20. The 
Lenard rays have a velocity of 4 x 10m. per second, and there- 
fore give a smaller ionisation. A still higher velocity 1s 
furnished by the electrons projected from radium. According 
to Kaufmann, it ranges from 2:36 to 2:83 x 10% m. per second. 
The author finds that their specific ionisation is correspondingly 
less, being 0-17 on the average. This implies a very large 
mean free path, amounting to 6cm. in air at a pressure of 1mm. 
in air. This large mean free path would account for the smallness 
of the absorption undergone by the corpuscles. There is no 
reason to doubt that the corpuscles are simply electrons having 
the standard charge. 

IJ. J. E. Durack, Phil. M«g., May 1903.] 
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Poloninm 104ys.—Polonium rays differ from radium rays 
inasmuch as they contain no cathode radiation. It has hitherto 
been assumed that polonium only emits canal rays . e., positive 
ions suffering only slight deflection by a magnet and under- 
going absorption easily; in other words, heavy particles of con- 
siderable momentum, but small free path. H. Becquerel has 
now discovered another form of radiation, of high penetrative 
power. On a sensitive plate entirely covered with a thin 
plate of mica, a piece of metallic polonium was placed. At a 
distance of 2cm. from the polonium a leaden gutter was placed 
pierced at several places with windows containing aluminium 
or copper. On developing the plate after a ten days’ exposure, 
a black spot rather larger than the polonium piece was found 
just under it. A black space was also found under the lead 
gutter. Since the ordinary polonium rays are incapable of 
penetrating mica, the author concludes that the black spots 
must have been due to some more penetrating type of rays, 
which do not act directly upon the plate, but produce photo- 
graphically active secondary rays where they leave the inica. 
Polonium would therefore possess two out of the three 
forms of radiation exhibited by radium, aud would only lack 


cathode rays. 
[H. BECQUEREL, Comptes Rendus, April 27, 1903.] 


Influence of Radium Rays on Generation.—G. Bohn has con- 
tinued his researches on the biological action of radium rays, 
and has experimented on over 8,000 ova of the hedgehog, 
Stronyylocentrotus lividus. While most of the phenomena of 
development are arrested, there is an acceleration at certain 
stages. A somewhat startling result is that while the sperma- 
tozoa are killed by the radiation some 3 per cent. of the 
unfertilised ova show signs of parthenogenetic development 
under the influence of radium rays. The difference of the two 
effects seems to be somehow connected with the fact that the 
spermatozoa consist of unprotected chromatine, whereas the 
chromatine of the virgin ova is protected by protoplasm. It 
appears, as a general rule, that the rays have more effect upon 
tissues in the course of formation than upon more stable 
tissues. In man, the skin, which is in constant process of 
renewal, is more attacked by the rays than muscle. An excep- 
tion to this rule is, however, apparent in the case of nerve 
cells, which are affected by the rays although fully formed. 
The exception may be due to a peculiar sensitiveness in the 


structure of nerve matter. 
[G. Bonn, Comptes Rendus, May 4, 1905.] 


The Mercury Are.—J. Stark has made a special study of the 
phenomena presented by the mercury vapour which condenses 
in the cooler regions of the mercury are lamp, and especially 
in the condensing vessel which now usually forms part of it. 
The condensing vapour first assumes the shape of an ellipsoid, 
then that of a stratified column, and finally that of a 
continuous column of red light. If this column is sub- 
jected to magnetic deflection, it exhibits a kind of Hall 
effect, which may be brought out clearly by means of elec- 
trodes, as shown in the diagram. The amount of the 


Hall effect, 0:32 volt, enables the author to calculate the 
velocity of the jet, which comes out at 2:8 x lO'em., or the 
velocity of sound in mercury vapour. The deflection is of the 
kind which would indicate that the mercury ions have a posi- 
tive charge. The velocity, of course, greatly depends upon 
the pressure, the temperature and the ionisation of the vapour. 
As regards the mercury arc itself, the author has made the 
curious observation that the cathode brush is deflected to one 
side by the magnetic field, and its root to the opposite side. 
This phenomenon is due to a local difference in the tempera- 


ture and surface tension of the mercury. 
(J. STARK, PAysikal. Zeitschr., May, 1, 1903.] 
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OPENING OF THE LONDON COUNTY COUNCIL TRAMWAYS. 


On Friday last week (May 15th) the first section of the 
London County Council conduit tramways running from West- 
minster, Waterloo and Blackfriars bridges to Tooting, was 
opened to the public by H.R.H. the Prince of Wales, who 
travelled to Tooting, accompanied by the Princess of Wales 
and his two sons, in a specially decorated car. The proceed- 
ings prior to the journey were conducted in a pavilion 
erected in the grounds of St. Thomas’ Hospital in the Lambeth 
Palace-road, at the entrance to which their Royal Highnesses 
were received at 3:30 p.m. by Lord Monkswell, chairman of 
the London County Council, together with Mr. E. A. Cornwall, 
vice-chairman, Mr. R. A. Robinson, deputy chairman, Mr. 
J. W. Benn, chairman of the Highways committee, Mr. J. 
Allen Baker, vice-chairman, and Mr. G. L. Gomme, clerk to 
the Council. A guard of honour of the Prince of Wales’ Own 
12th Middlesex (Civil Service) Volunteer Rifles (London 
County Council Company) was mounted at the entrance to the 
pavilion. Upon the arrival of the royal party in the pavilion, 
Lord Monkswell presented the members of the Highways com- 
mittee, certain of the chief officials of the Council, including 
Dr. A. B. W. Kennedy, the consulting engineer, Mr. J. H. 
Rider, resident electrical engineer, Mr. Maurice FitzMaurice, 
chief engineer, and Mr. Alfred Baker, tramways manager, and 
the mayors of Lambeth, Southwark and Wandsworth, within 
whose boroughs the Westminster-Tooting lines are situated. 
Altogether there were 2,500 invitations issued for the cere- 
mony, among those present being Lord Windsor, First Com- 
missioner of Works, Mr. Gerald Balfour, President of the 
Board of Trade, and Sir Francis Hopwood, Permanent 
Secretary to the Board of Trade. 


Mr. J. W. BENN then explained that the tramway which was being 
inaugurated was the firat municipal electric tramway in the county of 
London. The occasion was a very gratifying one to the County Council, 
because it was the first time their Royal Highnesses had indicated by 
their presence the great interest they took in the work of the Council. 
That day was started the first people's motor carriage at the modest fare 
of 4d., and their Royal Highnesses had graciously determined to emphasise 
that important financial fact by paying their 4d. He could assure them 
that these coins would be preserved by the County Council and its 
successors as permanent mementoes of the occasion. The carriage in 
which he had the honour to invite their Royal Highnesses to ride would 
very shortly become a public conveyance, and would henceforth become 
known as the Prince of Wales’ carriage. He had been requested to say a 
few words about the position of the London Council, as the tramway 
authority of London. By the Act of 1870 the Council had purchased some 
88 miles out of the 100 street miles of tramways in London. It had leased 
44 miles to a capable company in the north, and decided four years ago to 
work as a municipal service some 24 miles in the south. With regard to 
this municipal service, he might say that they were carrying the people at 
a cheaper rate than any other tramway undertaking. Last year more than 
50,000,000 pereons were carried at 4d. fares, and if they had travelled in 
any other part of the metropolis during the year they would have paid the 
handsome sum of £100,000 extrain fares, Turning to labour, he said he was 
sure their Royal Highnesses would be glad to know that the Council had 
determined to set up as the first principle, one day's rest in seven. It had 
also established the 10 hours’ day, and had done something to ameliorate 
the conditions of those who were at the bottom rung of the ladder. He could 
imagine someone inquiring, ** Who pays for this? aud he was glad to be 
able to say that, after doing all this, during the four years in which the 
South London tramways had been in the hands of the Council, there had 
been placed to the credit of the rates the sum of £70,000 as net profit, and 
a reserve sum of £50,000, and £89,000 had been paid off the capital debt. 
But he was bound to confess that, with all this said and done, London was 
sadly lacking in tramways. Indeed, he might venture to say that in no 
part of the empire was His Royal Highness’ historical advice to “ wake up " 
more needed than in this city. In fact, he felt bound to apologise to their 
Royal Highnesses that the Council had not been able to meet them with 
its traniways on the other side of Westminster Bridge, but owing to the 
action—of course the wise action —of the House of Commons, at present 
the Council was prevented, by a majority of one, from linking up ita tram- 
ways north and south. But that day they had a great linkiug up of the 
governing authorities of London which had to do with means of com- 
munication, There were present representatives of all the borough councils, 
and it might be said to be a great meeting of tramway shareholders, with 
the County Council providing the board of directors, free of expense, doing 
all the work, meeting all the criticisms and sharing all the money with the 
borough councils. Since the London County Council had become the 
tramway authority, the handsome sum of £293,000 had been allocated to 
the rates of London. In conclusion, he drew attention to the fact that 
this opening of the tramways was the first step in the greater work of the 
electrification of all the tramways of London. After the moat careful con- 
sideration, the Council had decided to adopt what was known as the conduit 
underground system. Some people might say that it was costly, but the 
Councilrespecttully submitted to their Royal Highnesses that it was something 
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to keep the central portions of London free of those iron posts, and 
dangerous wires, which were essential to the overhead system. In that 
view, he was glad to say the Council was supported by the officials of the 
Board of Trade, the President of which Department he was pleased to see 
present. He might mention that if any of the road authorities—and thev 
had a veto— desired for the sake of economy or acceleration to try the 
overhead system. they would find & respectful and considerate hearing at 
Spring Gardens. A word of praise was due to those whose expert know- 
ledge and faithful service had brought this first section to a successful 
issue including the special service rendered by Mr. Allen Baker. It was 
hoped in a few years’ time to equip London with a system of electric 
traction which would command the admiration of the world. By thus 
multiplying the means of communication, the Council believed that it would 
do very much to assist in solving the ever-pressing housing problem, and 
administer in a hundred other ways to the needs of those toilera who 
belonged to a city of which, with ali its faults, they were all intensely fond 
and proud. 


Mr. GERALD BALFOUR said that the opening of 8 miles of electrically- 
worked tramways from the heart of the city to the suburbs of the 
metropolis must be, of itself, an event of public interest and importance, 
but in the present case that importance was increased by the novelty, or 
the comparative novelty, of the conduit system which had been already 
referred to by Mr. Benn. The advantages of this system were, of courte, 
great and obvious. They got rid, once and for all, of all the overhead 
apparatus, and posts and overhead wires, which were the great ditticulty of 
the system too generally used in this country. So far as this country was 
concerned, be thought the new system must be regarded as being still, to a 
certain extent, in an experimental stage. Many years ago, in the town of 
Blackpool, there was a system of tramways worked by mears of under- 
ground conduits, but experience showed Blackpool being by the seaside 
that the sand which was blown up caused numerous failures and stoppages 
of the cars by clogging the conduits, and the result was, tbat the 
local authority when it came to take over the tramway, did away with the 
conduit system and established the overhead trolley system in its place. In 
London, however, between Westminster and Tooting, there was no seaside 
and no fear of any sand being blown into the conduits ; but there was still 
dirt and dust, which was always with us, and he was afraid that even the 
efforts of the London County Council and of the borough councils would 
hardly do away with this altogether. Whether the difficulties of the 
system had been completely overcome or not in the present installation 
atill remained to be seen, but the experiment would certainly be one most 
anxiously and carefully watched by everybody interested in tramway enter- 
prise in this country, and certainly not least by the Board of Trade. It 
was interesting to note how enormous had been the increase of electrically. 
worked tramways during the last five or six years. In 1897 there were 
only 40 miles of electrically-worked tramways in this couatry. There were 
now nearly 900 milea,and the number of passengers during that period had 
increased from about 800,000,000 to something like 1,400,000,000. Yet 
this enormous increase in the number of passengers carried was not alto- 
gether due to any extension of tramway systems. It was due to the 
substitution of electrical traction for horse traction, the greater size of 
the vehicles, and the more frequeut running of cars which electric traction 
made possible. He supposed there was no city in the kingdom where 
facilities of transit from the centre to the circumference were more 
urgently needed than in London. Mr. Benn had referred to what he justly 
called the ever-pressing problem of the housing of the working classes. He 
himself took it as almost certain that the best hope of successfully solving 
that problem undoubtedly rested in the increased facilities for locomotion 
from the centre to the circumference. He was afraid that, so far as elec. 
trification of tramways was concerned, London had been somewhat behind 
the provinces. The electrification of tramways in the provinces had pro- 
ceeded apace, so that at the present moment more than half the tramways 
in the country had been electrified. But London, as Mr. Benn had said, 
was beginning to wake up. The inauguration that afternoon was a very 
important. step in the direction desired, and he was sure that everyone 
was most grateful to their Royal Highnesses for being present, and making 
the proceedings memorable on that auepicious occasion. 


His Royal Highness the PRINCE OF WALES then rose and said: 
Ladies and gentlemen, at the request of Lord Monkswell, the chairman 
I have much pleasure in declaring that the Westminster to Tooting line of 
the London County Council electrical tramways be opened for the use of 
the public. 

LORD MONKSWELL, chairman of the London County Council. in 
proposing a vote of thanks to their Royal Highnesses for being present, 
referred to the great interest which the Prince and Princess of Wale, 
always took in London affairs. 

Mr. J. ALLEN BAKER, vice-chairinan of the Highways committee, in 
seconding the vote of thanks, spoke of the backwardness of Loudon in 
matters of locomotion. Londoners were profiting by the experience they 
had gained by lessons they had learned from the colonies, tne Continent 
and America, and he believed they were installing that day a system of 
tramways second to none in the world. 

His Royal Highness the PRINCE OF WALES, in reply to the vote 
of thanks, said: My lords, ladies and gentlemen, on behalf of the 
Princess of Wales and myself, I beg to thank you most truly for the kin 
reception wlich you have given us here to-day, and for the kind words in 
which thia vote of thanks has been proposed by Lord Monkswell and 
seconded by Mr. Allen Baker. We are very happy to have this opportunity 
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of identifying ourselves with this great scheme, which will so materially 
benefit the working classes, in whose welfare we take the greatest interest. 
We and our two sons are looking forward with much pleasure to our journey 
from here to Tooting in the firet electric car which will carry the public 
over theline. As Mr. Benn has mentioned in the course of his interesting 
speech, while joining in the inauguration of what we trust will prove a 
most successful undertaking, we do not wish to begin by defrauding the 
Council We have, therefore, brought four halfpennies with us. I do not 
think that we Londoners fully realise the enormous magnitude of our 
capital, but if we do, the question of locomotion must come home to us, 
for our needs in this respect are greater than in any other community. 


shall be much interested to see some of the workmen's dwellings which are 


197 


system of cheap and rapid locomotion for London, with its area of 120 square 
miles, and 44 millions of people, is indeed a difficult problem. Still, we 
ought to remember that London is the centre of our great empire, to which 
all ite other cities should be able to turn as its model. Mr. Benn tells us 
that our great empire city is behind the times, but let us hope that such 
great undertakings as this, with which we to-day have been associated, will 
gradually make up whatever may be the leeway in all that affects the 
prosperity of London, and the social and moral well-being of its vast 
population. 


The Royal party then took their seats in the car, being 
attended by the chairman, vice-chairman and deputy-chairman 
of the Council, the chairman and vice-chairman of the High- 


At Tooting, the terminus, 5 miles from where we are now standing, we 


being erected there by the London County Council. Now, suppose a man Ways committee, the chairman of the Housing of the Working 
. , 


living at Tooting has work in Westminster, he cannot go to and from his | Classes committee (Earl Carringt on), the manager of the 
work on foot, so that it is an absolute necessity, and not a luxury, that he tramways, the clerk to the Council, the President of the Board 


should have the means of conveyance, And what is true for this district of Trade, and the First Commissioner of Works. The journey 


applies equally to all parts round London, and I think we are not dealing 
only with locomotion. It is also a question of health. By giving cheap 
facilities of access from the heart of the capital to the suburban districts, 
you are removing the working classes from the scene of their daily toil— 
and from what are still too often insanitary dwellings —to healthy districts, 
where light, air and cheerful surroundings are available. To provide a 


to Tooting and back was successfully carried out, advantage 


_ being taken for the Prince and Princess to inspect some work- 


ing class cottages which the London County Council are 
building on the Totterdown estate, Tooting. Westminster 
was reached on the return journey before six o'clock, when 


the line was opened to the public. 


THE NEW ELECTRICITY WORKS AT WORCESTER. 


The opening of the new electricity works at Worcester 
marks a radical departure from the previous system of supply. 
As is well known, the original Worcester station, opened in 


— 


ID 
lb 


188 — 


mos 
Z v umen à 


INN 
WO, 
Sane 


ZZ 

7 
"» 
- 

7 
22; 
722 
L4 ^ 
722 
7 
72. 

7 
F. 


LI 
2 — 
Z , - 
We 
Ch 
— 
ZS: 3 
ZA : 
Z 
z 
GE 
P^ 
22 
ZS e. 
ZZ : 
2 
PERNEA 


N DD 
NN 


NW 
DNN 


Powick works, which are some 24 miles from the centre of 
the city, and supply high-tension alternating current, or to 
build a new station nearer the centre of the supply area. 


Scale of Feet 
10 15 


LONGITUDINAL SECTION THROUGH BOILER HOUSE sHOWING STEAM PIPING ARRANGEMENT. 


1894, was designed to use the water power of the river Teme, 
and it was expected that very low costs of production 
would thereby be obtained. Of the four 125kw. alternators 
provided, one was arranged to be driven entirely by water 
power, one entirely by steam and the remaining machines by 
either water or steam power. Unfortunately, it was found 
that the power derived from the water fluctuated so greatly 
owing to floods and drought, that steam power had to be 
largely used, and though undoubtedly a considerable saving 
in the coal bill resulted, this was usually over-balanced by the 
heavy interest and sinking fund charges on the large capital 
expended on buildings and works to utilise the water power. 
During a dry summer very little water flows in the Teme, and 
in the autumn and winter it is liable to sudden floods, which 
make it impossible to use the turbines. 

In 1898, by the addition of a 400kw. steam alternator, the 
engine room was filled, and when further extensions were 
required it became necessary to decide whether to extend the 


The city electrical engineer (Mr. C. J. Sutherland) finally 
advised the City Council not to extend the Powick works, but 
to erect a second station and supply the centre of the area on 
the three-wire continuous-current system with 460 volts across 
the “ outers.” 

The original station had been built at Powick to obtain 
water power, and as this had already been utilised to its fullest. 
extent, Mr. Sutherland considered there would be no advan- 
tage gained by extending those works, especially as the cartage 
of coal was becoming costly, and the extension of buildings 
and mains would have been very expensive. A factor which 
also largely influenced the decision was that of supplying 
current for electric traction. 

The scheme prepared by the engineer was adopted by the 
City Council, m tenders for the work were accepted in October, 
1901. The chairman of the Electricity committee, Mr. A. Hill 
Parker, has shown a deep interest in the scheme, and has taken 
a very active part in its realisation. 
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The architect for the station, Mr. A. B. Rowe, of Pierpoint- 
street, Worcester, has provided a handsome and substantial 
block of buildings, consisting of engine room, boiler house, 
battery room, &c., and a complete suite of offices, stores, &c., 
the latter block being built of red brick, with stone facings. 
The engineer's office had previously been at the Guildhall, and 
further offices had become an imperative necessity. 
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PLAN OF GENERATING STATION SHOWING 


The boiler house and condenser trench are below flood level, 
and are completely surrounded by asphalte in order to keep 
them watertight. The chimney shaft, 150ft. high and 7ft. 6in. 
internal diameter, was built by the Alphons Custodis Chimney 
Construction Co., and is constructed of their patent bricks, 
shaped to the curve of the chimney and perforated vertically, 
so that the cement mortar penetrates the perforations and 
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binds the bricks firmly together. "The shaft was built by two 
men in 10 weeks—a remarkably smart piece of work. 

The engine room is 50ft. long and 32ft. wide, a temporary 
end having been provided in order to admit of extensions. 
The lighting is from the roof. The walls have the usual dado 
of glazed brick 6ft. high, and above this are painted. The 
engine room contains three 250kw. Belliss-Bruce Peebles sets 
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GENERAL ARRANGEMENT OF PLANT, &c. 


and a 75kw. motor alternator set consisting of a 120 H.P. 
Belliss engine coupled by a clutch to a Ferranti alternator and 
Bruce Peebles dynamo. The three large engines are triple 
expansion and the smaller one compound. 

ne of the large Belliss engines drives a pair of 125kw. 
dynamos, to be used as balancers at 230 volts, and each of the 
other two drive a 250kw. dynamo which can be used either as 


e Google 


g 


THE ELECTRICIAN, MAY 22, 1903. 199 


a shunt machine at 460 volts across the “outers” of the 
lighting mains or as a compound machine at 550 volts for 
supplying the trams. 

he following results were obtained when the engines and 
dynamos were tested at Messrs, Belliss and Morcom's works :— 


Full load, 20°36lb. steam per kw. Steam temp., 499'8°F. Pressure, 1751b. 
$ load, 20 95lb. do. | Do. 450°F. Do. 175lb. 
4 load, 22°6lb. do. Do. 438°F. Do. 175lb. 
4 load, 27'llb. do. Do. 406°F. Do.  175lb. 


WtRKS AND OFFICES, 


All three engines are similar and the spare parts inter- 
changeable. Each engine is fitted with a Körting condenser, 
and the exhaust pipes are so arranged that any or all of the 
engines can exhaust either to atmosphere or condenser. The 
condensers and piping are placed in a trench immediately 
behind the engines and are supplied with water from an over- 


ACCUMULATOR Room, 


head tank by a l4in. main. The works are situated on the 
banks of the Severn, from which water is delivered to the taak by 
two motor-driven centrifugal pumps, one capable of delivering 
550 gallons and the other 750 gallons of water per minute. 

. The motor-alternator set is specially provided to run in con- 
junction with the Powick station and can be used in the 
following manner:—When short of water or flooded at Powick, 


the alternator will be clutched to the engine and the set used 
to supply the day load of the alternating system, or (the 
alternator can be driven by the direct-current machine as a 
motor from the batteries for the same purpose. The steam 
plant at Powick can be shut down, as it will always be neces- 
sary to steam at the new station to supply the trams. When 
there is a surplus of water during the day-time the alternator 
will be run as a motor, driving the direct-current machine as a 
generator (with the engine uncoupled) and charging the 


GENERATING SETS. 


batteries, thus storing the water-power, which is at times 
running to waste under existing conditions. The set can also be 
used if necessary with the engine driving the direct-current 
generator to charge the batteries. 

The booster set, also of Bruce Peebles make, consists of the 
usual combinations of motor and two boosters, each capable 
of generating 105 amperes at 0 to 70 volts. 


SWITCHBOARD, 


The switchboard is of the well-known Ferranti type. 
Special precautions have been taken to make the switch gear 
fireproof, and no wood is used near it. Where the temporary 
wooden end of the building is close to the gear, the woodwork 
has been cut away and expanded metal lathing and adamant 
cement substituted. The resistances are fixed on concrete 
stools in a room at the back of the switchboard, and the 
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spindles for working them are carried through the wall to a 
slate table in front. 

The high-tension panels are kept quite separate from the 
others to avoid danger. Two sets of omnibus bars are pro- 
vided for switching the compound machines either on to the 
ligbting or traction system, and the balancing machines can 
also be put on either side of the three-wire system. 

The battery consists of 250 cells made by Messrs. Ashmore, 
Benson, Pease & Co., and has a discharge of 630 ampere-hours 
when discharged at the rate of 105 amperes. The maximum 
discharge in one hour is 380 amperes. 

The boiler house is 52ft. long by 52ft. wide, and contains 
three boilers by Messrs. Babcock and Wilcox, each capable of 
evaporating 11,000lb. of steam per hour, and each fitted with 
the well-known chain grate stokers, which are driven by a 
5 H.P. motor. Room is left for a fourth boiler without extend- 
ing the walls. The working pressure is 1 80lb., and the steam 
is superheated to about 500?F. A Green economiser con- 
sisting of 288 tubes is fixed in the boiler house, the scraper 
gear being driven by a small motor. The pump room contains 
two Weir feed pumps and the motor-driven centrifugal pumps 
already mentioned. 

The coal bunkers are at the same level as the boiler house, 
which is 6ft. below the street level, and the coal is brought in 
small trucks mounted on rails on a lorry. The lorry, after 
passing over a weighing machine, is backed to a pair of rails 
supported on girders above the coal store, and the trucks are 
there run off on to the rails and the coal tipped just where it 
is required. : | 

The feeders for lighting are triple concentric lead-covered, 


supplied by the British Insulated and Helsby Cables, and are 
laid solid in earthenware troughing filled in with pitch. These 
feeders supply the concentric mains which were previously used 
for the low-tension alternating supply, the latter having been 
divided into sections for balancing on the three-wire system. 
These sections practically represent the whole sides of different 
streets, and it has been found that a very good balance is 
obtained. The mains for the tramway system are carried in 
troughing to the centre of the town, a distance of about half 
a mile, and terminate at the Tramway Company's switchboard. 
The Corporation are under contract to supply the Tramway 
Company with current at the following rates :— 
2d. for the first 200,000 units, 
14d. for the second 200,000 unite, and 
14d. per unit for all surplus, the company to pay each year for a 
minimum of 200,000 unita. 

Either party will give the other 12 months' notice of inten- 
tion to supply or to require a supply, and the Corporation gave 
the company the required notice that they would be ready on 
December 1, 1902, and the plant was actually complete some 
weeks before this date. The Tramway Company, however, 
are not yet ready for the current. 

The following were the principal contractors for the works :— 


Buldss esie eoo anres aa Stokes Broe. 
Sr P aoc Alphons Custodis Co. 
Boilers, steam pipes, cc. Babcock and Wilcox. 


Engines, dynamos,motoralternator, Bruce Peebles & Co. (engines sublet 
booster, &c. to Belliss & Morcom). 
Condensing plant and pipe work... Sir Hiram Maxim Engineering Co. 


Switch genere t Ferranti Limited. 
Bt cera FaeR aut shaves Ashmore, Benson, Pease & Co. 
Travelling crane . . ͥ . Herbert Morris and Bastert. 


THE '*ELECTRIFICATION " OF THE MERSEY RAILWAY. 
| - (Concluded from page 157.) | 


From the switchboard the current is conducted by 19 lead- 
covered and paper-insulated B.I.W. feeder cables to the line. 
They pass down through a tunnel to the ventilation heading 


Fig, 8.—FEEDERS IN THE VENTILATION HEADING, 


below the station. As will be seen from Fig. 8, the cables are 
supported by substantial iron racks, the latter being let into 
the rock. As the line is short and its power station is approxi- 
mately at its centre, it was unnecessary to boost any of the 
feeders. After passing along for a short distance together the 
cables divide off in two branches, one to the right, the other to 
the left, following the ventilation heading for some distance, 
when they emerge through cross headings into the main 
tunnel, and carry the current to the various feeding points of 
the positive rail. The main tunnel has an extreme width of 
26ft., and a height, measured from the track rail head to the 


top of the arch, of 19ft. It is lined throughout with brick- 
work set in cement, and we are informed that 38,000,000 
bricks were required for this purpose. Side by side with the 
main tunnel run the ventilation and drainage shafts, 7ft. to 8ft. 
in diameter, and not lined. For some distance below mid- 
river both coincide, but towards the shores the ventilation 
shaft ascends and the drainage shaft drops. The drainage water 
—about 6,000 gallons per minute—is dealt with by powerful 


Fic. 9,— ELECTRICALLY-DRIVEN PUMP. 


slow-speed beam engines, situated on both sides of the river, 
and capable of pumping 18,000 gallons of water per minute. 
The ventilation shaft is connected with the main tunnel by 
cross drives. By means of bulkheads, placed in opportune 
places, the ventilation may be regulated to operate efficiently 
at every point of the tunnel system, on the Liverpool as well 
as on the Birkenhead side. Electrically-driven fans draw the 
foul air out of the tunnel, fresh air rushing in at the open ends 
of the tunnel, at the station approaches and through the lift 
shafts. The ventilation tunnel is the original test shaft, driven 
under the Mersey to ascertain the nature of the rock. 
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Of the seven stations, three are surface stations, two are 
tunnel stations, one (the low level Liverpool Central station) 
is an underground station with a steel girder roof, and one 
station lies partly in the tunnel and partly on the surface. The 


platforms are mostly 400ft. long and 20ft. wide. The two 


—— 
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lifts, three of which are at each of the two stations mentioned, 
have a carrying capacity of 150 persons each, and with this 
load perform the ascent or descent in less than 30 seconds. A 
surface station is shown in Fig. 11. 
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Fic. 10.—SzcrioN THROUGH TRACK. 


On account of the introduction of a third and fourth rail, 


tunnel stations (Hamilton-square station and James-street the permanent way had to be practically relaid. Every third 
station) are simply enlargements of the tunnel and are 400ft. 


Vic. 11.—A SURFACE STATION ON THE Mersey RAILWAY, 


long, 50ft. wide and 30ft. high. They are lighted with 
Westinghouse Bremer are lamps. Communication with the 
street level is maintained by means of lifts and staircases, and 
at the James-street station, also by an inclined subway leading 


4 


sleeper carries a support for the outer, positive rail and, in 


Fic. 12.— METHOD or INSULATING THIRD AND FOURTH RAIL. 


consequence of this, is made 3in. longer than the others. The 
sleepers rest on a. bed of clinker ash 6in. deep, underneath 
which is a 4in. layer of broken sandstone, supported in its 
turn by a floor of sandstone blocks. The track rails weigh 861b. 


+ 


Fic. 13.— DIAGRAM SHOWING ARRANGEMENT OF CONDUCTORS AT A SIDING. 


to Water-street. The lifts, which are hydraulically operated, 
receive water from a tower, 130ft. high, adjoining the stations. 
The steam-driven duplex pumps, which were formerly used 
for raising the water from the exhaust tank below to the top 
oí the water tower, have been replaced by electrically-driven 
and automatically-controlled triplex pumps (Fig. 9). The six 


per yard and are 30ft. in length. They are supported by 13 
to 16 sleepers per length and secured to them in the usual way. 


Fig. 10 shows the positive and negative conductor rails in 


relation to the track rails. Both conductor rails are insulated 
throughout by hollow vitrified eart henware blocks. Those for 
the positive rail are'6in. cube, while thosé for the negative rail 
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are 6in. square by 3in. high. These blocks are cemented with a 
sulphur cement to the cast-iron bases. The rails are secured 
to the insulating blocks by a pair of steel clips as shown in 
Fig. 12. The positive rail is on the outside of the track rails, 
the negative rail between them. The latter is connected at 
the power house to earth. For this reason only the positive 
rail is guarded, and that by means of wooden boards, clearly 
to be seen in the illustrations. At crossings and sidings, to 
avoid interruption of the current, the positive conductor rail is 
transferred from the one side to the other as may be necessary 
to ensure an uninterrupted connection between the positive 


Fic. 14.— FRONT View or TRUCK. 


rail and one of the four positive collecting shoes on the car. 
Fig. 13 is a diagrammatic sketch to scale of the arrangement 
of the conductor rails at a siding. 

The rails are bonded by flexible rail bonds of the “ protected” 
type. These have flexible centres and solid ends which are 
hydraulically expanded into holes in the rail web and sole. 
Each joint has two web bonds and two sole bonds, which are 
covered in and protected by the fish plates. The collector rails 


Fic, 15.—Enp View or Moror Car. 


are of specially soft steel of higher electrical conductivity than 
thetrack rails and are of the Vignoles type. They have been used 
in two sizes— viz , one weighing 100lb. per yard and the other 
601b. per yard. The heavier rail is used for three-quarters of the 
system, the ligher type for the rest; both sizes are put down 
in lengths of 60ft. Every fourth joint in the open and every 
eighth in the tunnel is provided with an extension joint. The 
cross-Overs are so arranged that a continuous supply of current 
to the cars is secured, at the same time allowing, if required, 


one line between two stations to be cut out without affecting 
the other line. 

A train is made up by two motor cars, one at each end, and 
either one, two or three trailers in between, according to traffic 
requirements. A brief description and an illustration of one 
of these cars has already appeared in The Electrician (April 
24th, pp. 35-36). The driver's compartment is at one end of 
the car, and occupies from 3ft. 6in. to 4ft. of its length. Next 
follows the luggage compartment, 10ft. long. The rest of the 
car, with the exception of the platform at the other end, is given 
up to the passengers. Three sliding doors allow the passenger 
compartment to be divided up for smokers and non-smokers in 
varying proportions. The car bodies were supplied by Messrs. 
Milnes. The trucks (Fig. 14), made by the Baldwin Locomo- 
tive Works, carry each two Westinghouse No. 83 type motors, 
geared to the axles by a single reduction gear with a ratio of 
56:20. The wheels are 33in. in diameter. Each motor 
develops approximately 100 H.P. at 600 volts. As may be 
seen from Fig. 15, the collector shoes are carried in front of 
the car by stout wooden beams. The middle shoe is for the 
negative rail, the two outer shoes for the positive rail. The 
shoes are of soft iron, and are suspended from the beams by a 
loose system of links. No springs are used for pressing the 


Fic. 16.—Vri«w or Tor or THe ELECTRO-P^kUMATIC. CONTROLLER. 


shoe against the rail, gravity being depended upon for ensuring 
good contact. The motors are con' rolled by the Westinghouse 
electro-pneumatic multiple-unit system described and illustrated 
in detail in The Electrician of April 24th, pp. 68. Fig. 16 
gives a view of the controller top, showing details of the 
mechanism. The cars are automatically coupled. 

At present the rolling stock consists of 24 motor cars and 
33 trailers, both of the “corridor” type. Of the motor cars, 
12 are first class and 12 third class, with a seating accommoda- 
tion for 48 and 50 passengers respectively. Of the 33 trailers, 
11 are for first class passengers and 17 for third class passen- 
gers, seating 60 and 64 respectively. The remaining five cars 
are of the composite type. Second class has been abolished. 
The lighting of the cars is by means of incandescent lamps, 
three being in series across the 600-volt circuit. Heating 
arrangements are at present not provided. 

In concluding this article we desire to express our thanks to 
the British Westinghouse Company and also to the engineers 
in charge of the various departments (especially Mr. Bowman 
Smith, the traffic manager) for giving our representative every 
facility in the preparation of this article. : 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 
(BY OUR SPECIAL CORRESPONDENT ) 
(Continued from page 159.) 


The Works of Messrs. Gadda & Co., Brioschi Finzi & Co., 
and Riva, Monneret & Co. 

The most important electrical factory in Milan is now the 
joint undertaking of the two firms of Gadda & Co. and Brioschi 

inzi & Co. These two houses used to be keen rivals, but 
when prices began to fall, due to the pressure of German com- 
petition, a year or two ago, it was deemed advisable to effect 
an amalgamation to strengthen the financial. position. 
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tension to the belt running on the speed cone. Any slack in 
the belt is thus automatically taken up. For heavier tools 
the motor is placed on the floor. In all, about 150 H.P. are 
required to drive the factory, and an agreement has been made 
with the Edison Co. of Milan for this amount at the rate of 
250 lire (about £10) per kilowatt demanded per annum. This 
| works out at 1d. per unit. 
This firm is now finding it advantageous to manufacture 
high-tension switches and lightning arresters in order to deal 
with complete contracts. The arresters are of the Wurtz type, 
consisting of a number of brass cylinders about 15cm. in 
diameter, with milled surfaces. They are mounted in a porce- 
lain insulator at a distance of 0°5mm. from each other, and in 
designing for a given voltage three such spaces have to be 
It appears that they are fairly 


shops are arranged in the usual way, the heavy work being | accurate in effecting a discharge should the voltage rise more 
dealt with on the floor of the large bay, in which is provided a than 50 per cent. above the normal. 


TunEE-PHasE& 1,400 H.P. ALTERNATOR UNDER CONSTRUCTION. 


travelling crane. 
winding and forming armature coils, and the manufacture of 
high-tension switches and lightning arresters is carried on. 

he firm employ at present about 400 workmen, and build 
mostly three-phase alternators and motors. 
of the larger work in hand is a three-phase machine for 
Naples, the armature of which is illustrated above. This is of 
1,400 H.P. capacity and runs at 315 revs. per min., the dia- 
meter of the field magnets being nearly 20ft. The workshops 
are equipped with excellent examples of English and American 
machine tools, but those of home manufacture are also now 
being used to some extent. Each tool is driven by a separate 
motor, placed in such a position that little shafting or belting 
is required and only the.simplest form of speed-reducing gear. 
The method used for small machines is to support the motor 
on a swinging bracket. The weight of the motor is partially 
balanced by a spring, while it acts at the same time to give a 


On the galleries above the smaller work of 


Dr. Finzi, one of the partners in this concern, has been 


recently turning his attention to the possibility of utilising 


single-phase currents for traction motors. 


Amongst some | 


He has taken up 
the subject of using the ordinary series continuous-current 
motor for alternating current, and judging from the experi- 
mental one we saw running in the test room, he has made 
notable progress in this direction. The principle is of the 
oldest, but the conditions of suecess in a mono-phase motor are 
now much better understood. The following are some of the 
particulars of the experimental machine :—It has six poles and 
runs on 200 volts at a frequency of 15 per sec. At full load 
it develops about 25 H. P. and has a speed of 750 revs. per min. 
It was running perfectly sparklessly. The regulation is 
effected by varying the voltage of supply. The weight is 
about 1,500]b. The characteristic curves of torque and speed 
are very much the same as those of an ordinary series motor. 
Dr. Finzi has not as yet published fully the improvements he 


204 THE ELECTRICIAN, MAY 22, 1903. 


has made, but they are, shortly, as follows :—(1) Insulating the | There seems just one criticism to make, and that is the 
laminations of both field and armature very carefully. (2) | lowness of the frequency, but Dr. Finzi assures me he can get 
Slotting the pole faces in a longitudinal direction to oppose | as good results with 25 — per sec. 


2,600 H.P. TURBINE WITH AUXILIARY Motor CONTROL. 200 H.P. PELTON WHEEL 


the transverse flux. (3) Running at a speed much higher than | The works of Riva, Monneret, water turbine manufacturers, 
synchronous speed with slip rings, which gives an improved | were visited by the majority of the members who were desirous 
power-factor. (4) Introducing a fairly high resistance into the of seeing the actual construction of the machines of which there 


No. of Revolutions, 
Test of 500 H. . Reaction Turbine. 
Efficiency for Different Amounts of Inlet. 


were sO many examples to be found in the various power 
stations already inspected. Until water power began to be so 
generally used for electric supply, the turbine was not a very 
scientific machine as far as accuracy of speed regulation goes. 
The exigencies of constant voltage have, however, compelled 
manufacturers to develop the turbine as an engine of precision, 
and now they can regulate as closely as a steam engine. 
Practically, the only wheel in use for falls up to 200ft. is 
the reaction or Francis type. The water usually enters at the 
circumference and is discharged axially, so that the blades are 
of a spiral shape. Round the wheel are arranged a series of 
guide blades working each on a pivot, but all connected 
together by links, so that they can be opened or closed by the 
: action of a single lever either by hand or automatically. 
è , pom of senis of the D i . Messrs. Riva, Monneret make this type for falls of only 12ft. 
Test of 300 H. . Reaction Turbine. with very good efficiency. In this case, on account of the 
greater volume of water that has to be dealt with, two, three, 
four or even six wheels are mounted on the same shaft. The 
bar leading to the commutator section. Ina short time a trial | wheel, although made of the best cast iron and designed to have 
run is to be made on a section of the Milan tramway system, | no shock on the water entering, often gets corroded at the 
the results of which are eagerly looked forward to. edges of the blades due to vortex action. They do not last 


Efficiency for Fixed Speed. 
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more than six or seven years sometimes, but iu bronze they 
will last probably 20 years. 

The auxiliary motor system of turbine regulation has been 
well worked out.by Riva, Monneret, using the same principle 
as in the Ganz regulator. The apparatus consists of a conical 
pendulum governor which works a distributing apparatus and 
allows a liquid under great pressure to enter the cylinder of 
an auxiliary motor and to move its piston backwards or for- 
wards. This piston is connected by a lever with the guide 
blades of the wheel, and its motion opens or closes them. It acts 
so quickly that only four seconds elapse before the water is com- 
pletely shut off should the speed tend to rise above the limit. 
The liquid used in the auxiliary motor is usually the water of 
the fall when the head is enough, but should the fall be low, 
oil or water under pressure from an accumulator is employed. 

Of this type of wheel with automatic regulation about 
25,000 H.P. are now on order. Many. of the units are of 
1,000 H.P. and 2,000 H.P., and four very fine machines of 
2,600 H. P. for Cellina (the hydraulic power station supplying 
Venice) are now nearing completion. One of these is shown 
in the illustration above. About 300 workmen are employed 
in the establishment, which specialises only in water turbines. 

The machine tools are mostly of American construction, and 
include some fine turning lathes with extra long beds for 
taking the shafts of the multiple wheel turbines. 

Few other types of turbine are made except the Francis. 
For high falls some Pelton wheels (see illustration) were being 
constructed, but there was only one Girard or vertical flow 
turbine to be seen. Messrs. Riva, Monneret have their own 
foundry, as the principal requirements for a good wheel are 
smooth and true castings, once the design of the blades has 
been thoroughly studied. Their moulding arrangements are, 
therefore, very elaborate and the work of casting has particular 
attention devoted to it. a 

The conditions the machines have to fulfil as regards efli- 
ciency are often onerous, but a figure as high as 78 or 80 per 
cent. can always be guaranteed: Sometimes better results 
are obtained, as indicated on the diagram above. 


DEOS S E 


DIVIDED MULTIPLE SWITCHBOARDS.* 


BY W. AITKEN. 


The designing of an efficient telephone system for one of the great 
centres of industry requires much careful consideration, as the subject 
bristles with «ifliculties. Before putting my suggestions before you 
it will be advisable to consider briefly the methods that have already 
been put forward. The general practice has been to divide the area 
to be telephoned into sections, to place in each section an exchange, 
to connect the various exchanges together by direct junction wires 
where the traffic is considerable, and to connect the various exchanges 
or groups of exchanges also to one or more junction centrals, through 
which connections are obtained to small exchanges where the traffic 
is not sufficient to warrant direct junctions being run, to that com- 
plete inter-communication may be established. Fig. 1 shows such 
an arrangement. The weak spot of such a system is the multiplicity 
of junction calls, Only a small proportion of the total calls can be 
dealt with direct by one operator. Inthe larger exchanges 50 per 
cent. of the calis may be local, but in the majority of cases the 
percentage will be much smaller, in some cases only 5 or 10 per cent. 
50 to 95 per cent. of the calls have, therefore, to be handled by two— 
in some cases three—operators. The service is not, therefore, ideal. 
The cali has to be passed from exchange to exchange, and a junction 
call takes about twice as long to complete as a local one. The sub- 
acriber’s number has to be received by more than one operator. 
There is also the possibility of delay and inefficient transmission 
because of the complications of the junction circuits and their conse- 
quent liability to go out of order. In practice it is found that for 
an efficient service where there are a considerable number of exchanges, 
for every 100 subscribers’ lines 20 junction lines are required, 10 per 
cent. for in-coming work and 10 per cent. for out-going work. In 
addition, the junction circuit is much more complicated than a sub- 
ecriber’s circuit; its apparatus is more intricate and requires more 
expert handling. 

Let us Sonder a concrete case, 1 with an area served by two 
large exchanges. Such a condition could hardly exist in practice. 
There would almost certainly be lines to smaller and more distant 
exchanges. In large systems it is usual to reckon the number of 


* Abstract of a Paper read before the Institution of Electrical Kogueers, 
April 30, 1903. | 


junctions necessary at 20 per cent. of the number of subscribers’ lines 
in an exchange. In considering the following hypothetical ease, T 
have calculated on 15 per cent. being necessary for working between 
two large exchanges. Between two exchanges of 10,000 lines each 


15 per cent, of junction lines would be required, 74 for in-coming 


work to one exchange and 74 to the other, or 1,500 metallic circuit 
lines. Toaccommodate the in-coming junctions 20 switchboards (10 in 
each exchange) would be necessary with 25 lines per operator and 
three operators’ positions per board. Sixty operators and six super- 
visors are, therefore, required to work the in-coming junction lines in 
the two exchanges, and as each subscriber’s operator has a large pro- 
portion of conrections for the other exchange ehe cannot attend to so 
many calls as she could do if all the work were local. On each 
junction ewitchboard the complete multiple of 10,000 subscribers’ 
lines must be repeated, and on every subscriben’s section 1,125 spring 
jacks must be multipled for out-going work to the other exchange, 
these being multipled three times on two sections to place them well 
within the reach of the operators. The provision of junctions between 
exchanges is a diflicult one, for to provide an ideal service the number 
of circuits must be suflicient to carry the maximum number of calls 
at the busiest half-hour of the busiest day, and necessarily many of 
these junction circuits would be lying idle the greater part of the 
time. 

In the earlier days of telephony there was not much need for the 
divided board, as the great cities were efficiently oun with 
awitchboards having a capacity of from 6,000 to 15,000 lines) When 
necessary a number of these were fitted and connected by junction 
lines, Even to-day the system I advocate is worthy of consideration 
practically only in the world's capitals, where it may be expected that 
the number of telephone subscribers may reachsomething like 100,000. 
Underground work is essential with the divided board, owing to 
earths, &c., giving false calle, and it is only of late years that facilities 
could be obtained for work of such a nature, and even to-day way- 
leave facilities are not always obtainable. It is only in recent years 
also that eatisfactory conduits for large capacities have been intro- 
duced, and that hermetically sealed lead-covered air-space paper 
cables containing a large number of conductors were manufactured. 
The system I am about to describe to you is just beyond the experi- 
mental stage, and I think the time is now ripe for it to receive 
careful attention. 

Such a system must, of necessity, be an underground metallic 
circuit system. The average length of subscribers’ lines would be 
greater with a divided system than with the junction system as a 
larger area would be served from a central, but against this must be 
placed the great reduction in the number of long junction circuits with 
their elaborate switchboard equipment. In my opinion, it is only by 
adopting a divided multiple switchboard system ot working, in which 
the excbange is divided into several sectione, the subscriber having the 
power to call any one of the sections at, will, the large cities of the 
world may be more efficiently telephoned. 

By a divided multiple exchange, I mean an exchange divided into 
two or more groups, each group having a multiple of a proportion 
only of the total subscribers’ lines, each subscriber having the power 
of calling each of the groups at will and obtaining connection with 
the subscribers multipled thereon without the intervention of a second 
operator. The advocates of tbe divided multiple board system believe 
in centralisation and the abolition of junction lines as far as poesible, 
The multiple of each switchboard or division is made as large as can 
be conveniently reached by the operator, and where those who favour 
the divided systemdiffer from the advocatesof the junction system is in 
that they ask the co-operation of the subscriber by giving him the 
gelecting of the group of switchboards on which the line wanted is 
connected. Two or three push-buttons or switches are fitted in com- 
bination with the ordinary subscriber’s instrument, one, say. labelled 
1 to 10,000, the second 10,001 to 20,000, and the third 20,001 to 
30,000, or in other suitable divisions. In addition to taking the 
telephone from the switch hook the subscriber has to press the button 
of the group in which is the number required ; he then gets the con- 
nection direct instead of as in the junction system, the firet operator 
having to ask the second to assist her in completing the connection 
in a large proportion of the calls. 

The central exchange on a divided system consists really of two or 
more great multiple switchboards serving a large area, and its total 
capacity may be from 30,000 to 60,000 lines, accord ing to the size of 
the units and number of divisions. Instead, however, of baving 
junction lines between the exchanges the subscriber's lines is branched 
to each division and has a calling signal and answering jack on each, 
so that it can be connected to each of the etn oe ot the several 
divisions, his own line being multipled on one of the divisions so that 
other lines may be connected to it. The eubscriber can, therefore, 
greatly expedite the rate of operating for a great proportion of his 
calls, and at the eame time he enables the operator to perform more 
work as a second operator more rarely intervene. A proportion of 
junction working will still exist to the exchanges more distant from 
the centre, but in most instances it will be poseible to so design a 
system that 75 per cent. of the possible junction working will be 


eliminated, I have, therefore, based my estimates on this figure. 
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Fig. 1 showsa large populous areatelephoned on thejunction system, 
the total number of subscribers being 115,000 in 37 exchanges. The 
largest exchange has a capacity for 15,000 lines, or 13 per cent. of the 


parks, low.class residential neighbourhood, &c., form natural boun- 
daries beyond which for the sake of economical working it is not 
desirable to extend, and, therefore, single exchanges of the maximum 


total. In thetwo ian exchanges there is 22 per cent: and in three 
the three exchanges were each of 15,000 lines 


26 per cent. Even i 
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TOTAL 115,000 LINES 2 
IN 37 EXCHANGES 
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size are not always possible or essential, whereas this does not apply 
to the same extent to the former. 


Fic. 1. 


they would only contain 39 per cent. of the whole. Fig. 2 shows 
the same area telephoned on the divided multiple system for 
The largest exchange 
In the former there 
is 39 per cent., in the two 65 per cent, and in three 83 per cent. 


the same number of lines in 15 exchanges, 
has 45,000 lines and the next 30,000 lines. 


TOTAL 115000 Lines 
IN 15 EXCHANGES 
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Milo G. Kellogg, of Chicago, was, I believe, the first to design and 
advocate a divided multiple board system, and a number of exchanges 
are now working in America on this plan. Usually two divisions 
have been adopted, but in one or more cases a four division board has 
been installed. In these pioneer exchanges the system was complicated 


Fie. 2. 


of the total. The lineson the diagrams indicate direction only 
and not the number of circuits necessary. I may be accueed, with a 
good deal of justice, of comparing a theoretically good divided system 
(Fig. 2) with an imperfect junction system (Fig. 1) but with the 
latter system local conditions and limitations, such as rivera, public 


by polarised relays and indicators on the switchboards, and at the 
subscribers’ offices by commutated magneto-generators. In at least one 
case the magneto-generators were replaced by the primary speaking 
battery, acting through an induction coil, giving a “kick” when the 
circuit was made and broken, sufficient to energise the calling signal 
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(see Fig. 3). Suitable switches connected the current-generating 
apparatus to line in the proper direction to actuate the signalling 
apparatus in the division required. 

In one circuit a positive and a negative polarised indicator are in 
series across the loop and two similar indicators in series are con- 
nected as a tap to earth on one wire of the metallic circuit. (See 
Fig. 4) In another case a positive and a negative polarised indi- 
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mechanically completing the circuit of the central battery through the 
calling relay to earth) to givea permanent signal tothe operator Tig, 6), 
and another in June, 1899, in which I removed the electromagnet from 
the subscriber's instrument and provided a local retaining circuit on 
the relay at the exchange, utilising the ordinary line relay coil for 
this purpose (Fig. 7). The latter I preferred to use for my divided 
board system, as it simplified the app araia at the sub-station. 

In this system non-polarised relays are used, energised from a 
central battery when any one of the simple switches at the sub- 
station instrument is depressed. The caller can thus select any one 
of two or three groups of multiple switchboards required. A greater 
number of combinations could, no doubt, be obtained by step-by-step 
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cator are in series and tapped to earth, two off each line. (See Fig. 5). 
Four-division exchanges are thus obtained. 

With the development of the central or common battery system of 
telephone exchange working and the popularising of the telephone the 
need for a eimpler way of working great central exchanges became 
more urgent, and when considering this question I was struck with 
the idea of hal a divided system from a central battery. I had 
previously design two circuits which led naturally up to this, one 
in February, 1898, with a retaining electromagnet at the subscriber's 
instrument, which allowed a momentary depression of a key (thereby 
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movements, but at the expense of simplicity. In a two-divisio 
exchange having two 9 of multiple switchboards, two simple 
single make-and-break relays are necessary at the central and two 
earthing or grounding switches at the sub-station. In a dod 
division exchange two double (or one triple and. one double) make- 
and-break relays are used in connection with the two wires of the 
metallic circuit, and in connection with them are three calling lamps, 
one on each of three groups of multiple switchboards. : 

Any of the well-known forms of instruments may be used in con- 
junction with these systems, it being only necessary to fit in combina 
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tion therewith a simple two or three-way switch as required, one 


To investigate the actuallaw of force would be difficult, and too 


position earthing the A line, another earthing the B line, and the | many assumptions would have to be made for the geometrical arrange- 
third earthing the A and B lires simultaneously (the latter in the | ment of the electrons in the adjacent atoms; it could only be approxi- 
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three- division only). The switch- lever or plunger is put momentarily 
in one of these positions to give a permanent signal to the attendant 
at the corresponding switch . 


(To be concluded.) 


ON ELECTRONS.* i 


BY SIR OLIVER LODGE, F. R S. 
(Continued from page 125.) 


MoLECULAR ForcES—CoH#ESION, 


But there is another kind of adhesion or cohesion of molecules, not 
chemical, but what is called molecular. This occurs between atoms 
not possessing ionic or extra charges, but each quite neutral, consist- 
ing of ed-off groups of electrons. At any moderate distance the 
force o attraction between paired electrons will be next to nothing, 
but at very minute distances it may be very great, ranging up to 
something almost indistinguishable from chemical combination, 
except that the cling will be a weak cling at a multitude of points 
instead of an intense cling at only one. 

Consider the outer surface of an atom consisting of a regular group 
of interleaved electrons of alternately opposite sign. Ita equipoten- 
iton surfaces will be dimpled or corrugated or imply sheets, which 
at a little distance away will be almost plain, the dimples increasing 
rapidly in depth and becoming like the cover of a mattress when 
something less than molecular distance, something approaching the 
internal electron distances apart, is reached, Two such atoms will, 
therefore, tend to settle down with their equipotential surfaces 
adi Into uniformity, the pimples of the one fitting into the 
hollows of the other; and this is the state of things suggested by 
the facta of cohesion (Fig. 5). 
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mate, because we should probably, at least in the first instance, have 
to assume a static distribution. Nevertheless, the attempt might be 
instructive, and might in a developed form be suitable for an Adams 
Prize Essay. It is quite plain, however, that the result would bea 
force teme increasing and becoming great at small distances, and 
practically nil at any perceptible distance. 

Molecular forces on this view are electrical, just as much electrical 
as are chemical forces ; but they occur between chemically saturated 
molecules, and are due to the interaction or distant influence of 
paired electrons on each other across molecular distances. 

Ions cannot thus combine; because if they were oppositely charged 
their combination would be chemical, and if they were similarly 
charged they would strongly repel each other. But if ions arrive at 
a metallic electrode, or are provided with other means of passing on 
their free charges, they cease to be ions and then they can and do 
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Fic. 5.— Ordinary cohesion between two neutral atoms, A and B, each 
atom consisting of interleaved electrons of opposite sign, depicted in any 
convenient way. 


combine molecularly with each other. It is of courae possible for an 
ion to have more than one free electron, forming a dyad or a triad 
radical; and the way in which & neutral group can receive and by 
rapid re-adjustment pass on an extra foreign electron, reminding one 
of the re-adjustment of the films in a lather when one compartment 
bursts, is doubtless instructive. 

The effect of electric polarisation on such a neutral group of 
electrons is noteworthy. The effect of a charged body in the neigh- 
bourhood is at once to disturb the equilibrium and to disturb the 
grouping throughout the atom more or less: it will cause the negative 
electrons to protrude slightly on one side and the positive on the other 
(eee Fig. 6). If two molecules were beyond each other's molecular 
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Fic. 6. — Two polarised atoms polarised in different ways; illustrating 
also electrically-intensified cohesion. - 


range, and if the neighbouring surfaces could by any means, by the 
supply of electricity from without, be oppositely electrified, the 
forces of cohesion would be intensified momentarily by something 
akin to chemical forces, and cohesion would set in over ultra- 
molecular distances. This appears to be what goes on in a“ coherer.' 
The opposite charges cannot be maintained electrostatically between 
two neighbouring metallic surfacee, but they can be imparted with a 
sudden jerk or disruptive discharge or received electric impulse ; and 
there are the things which are effective in promoting cohesion. — 
In the diagram herewith, Fig. 5 represents a couple of atoms with 
interleaved electrons of opposite sign in square order, the atoms 
being within range of one another, and so cohering by molecular or 
non-chemical forces, They have adjusted themselves into a cohering 
position ; but a shear through half the distance apart of the electrons 
would disintegrate them. An angle represented by half the electron- 
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distance divided by the molecular-dstance is therefore a measure of 
the maximum distortion of a substance. 

Fig. 6 shows a couple of atoms both electrically polarised, as by a 
positively-charged rod held above both. The constituents of C are 

larited into hexagonal order—an effect such as might aleo be caused 
br lateral preesure in some cases; the constituents of D are in 
diagonal square order : which has the effect of violent electric pola- 
risation, The atoms C and D are therefore clinging by forces much 
stronger than ordinary cohesion at that distance would have been. 
They represent adjacent atoms of a momentarily polarised coherer. 
It is not to he supposed that the electrons need really ever be dis- 
turbed more than an almost imperceptible amount in order to produce 
this chemical cohesion effect. 


APPENDIX TO PART VI. 


APPENDIX K.—NOTE ON THE BEHAVIOUR OF A CHARGE MOVING NEARLY 
AT THE SPEED OF LIGHT, 


Mr. G. F. C. Searle has kindly cailed my attention to a Paper of his in 
the Phil. Mag. for October, 1897, and maintains that a charge does not 
re-distribute itself on a moving body when its speed becomes great, but 
that the lines of force bend or are deflected t wards the equator, without 
remaining normal to the surface whence they start. And I see that 
Mr. Heaviside in his Electrical Papers,“ Vol. IL, p. 514, accepts this 
result and considers that we have no guarantee that at these high speeds 
lines of force are necessarily normal to conducting surfaces; an assertion 
in which we may trace some analogy to the fact that in a moving medium 
rays of light are not perpendicular to their wave fronts. 

There is no question but that the lines of forca band back towards the 
equator, as stated by me in Part l., but I assumed that this deflection of 
the lines would entail their moving up nearer to the equator of the sphere, 
so as to leave the poles bare of charge, in order that they might still con- 
tinue radial. I admit that the lines of force need not continue radial, but 
it aeems to me that there is still some redistribution of the charge as the 
speed increases; a fact, however, which is not important. Mr. Searle 
calculates that whereas a sphere at rest acts as if its charge were at a 
central point, thia equivalent point opens out into a uniformly charged 
line, forming a media! and small portion of its diameter, when the sphere 
is in motion, the length of the line gradually increasing until the speed 
equals that of light, when it fits the sphere exactly. But this neglects a 
distortional change in the sphere itself, to which I will presently refer. 

The fact is that the whole subject of the behaviour of a charged body 
moving at enormous speed is & complicated one, and directly yoa get within 
20 per cent. of the speed of light it begins to be necessary to consider even 


its inertia, as well as its deflecting force, in a more thorough aud elaborate 


mauner. 


Mr. Searle points out that three different estimates of inertia can be 
made: — One as the ratio of force to acceleration, another as the ratio of 
momentum to velocity, and a third as the ratio of kinetic energy to half 
the square of velocity. In ordinary matter, as is well known, aud for slow 
electric motions, these three estimates are one aud the same; but for 
violent electric motions they become different, though it should be realised 
how small the difference is, until the speed of light is very closely 
apprcached, so that in no material case of great velocity or great accelera- 
tion that has ever been practically dealt with—as, for instance, the case 
of a cannon-hall stopped by armour plate—is any sort of unusual effect to 
be expected, even on the hypothesis that matter is entircly electrically 
composed. Nevertheless, now that among free corpuscles in a vacuum 
tube it is becoming practically possible to attain these high speeds, and 
even to begin to base crucial determinations upoa them, it becomes neces- 
sary to consider the matter more carefully. And in a book published at 
Gottingen in January, 1902, Dr. Abraham discriminates what he calls 
„longitudinal“ from what he calls transverse inertia ; making inertia 
depend not only on the speed of motio», but on the direction in which the 
body is being accelerated. 

And all these results are still further complicatel by a consideration of 
the effect of acceleration itself, which, whenever it is violent, gives rise to 
some perceptible radiation, involving dissipation of energy ; aud this radia- 
tion loss of energy, though it will be primarily represented in the motion 
as a resistance of velocity term, may secondarily have an effect on inertia— 
probably, however, quite & small and subordinate effect in all practical 
casee, and no effect at all so long as motion occurs with uniform speed iu a 
straight line ; for then there is no radiation. But then, of course, under 
those conditions it is not possible to test or measure the inertia of a body ; 
it is only when the motion is either curved or changed in some way that 
inertia becomes prominent, and then there is necessarily some, though 
usually very small, radiation too. 

A convenient expression for the inertia of a body moving at any speed 
is hard to arrive at. A variety of expressions have been given and some 
of them are contained in the first chapter to J. J. Thomson’s “ Recent 
Researches in Electricity and Magnetism,” but they are not attractive, and 
it appears from Mr. Searle’s reaults that it is only under very careful 
qualifications that they apply. For these reasons I do not propose to enter 
upon à discussion of them further than may be necessary to criticise or 
appreciate Kaufmann's recent experimental attempt at basing an impor- 
tant measurement on these high velocities, by observing the electric and 
magnetic deflections then exhibited by cathode rays, so as to obtain if 
possible their modified m/e ratio at ultra-high speeds. 

When magnetic deflection is being observed at ultra-high speeds we have 
alse to remember that it is possible for the ordinary expression for the 
force exerted on a current by a moving field to be departed from. 

The ordinary expression for deflecting force is euH at low speeds, for a 
charge c moving at speed * across a magnetic field of intensity H; but at 
higher speeds an expression of much more complicated character is investi- 


gated by J. J. Thomson in the first chapter of his Recent Researches in 
Electricity and Maguetism," and is obtained in the following form: 


v-—wv o ru 
eH = 1 — — 1 
( u Zu log r-u ) : 


This, however, at low speeds, reduces not to the usual simple value, but 
to one-third of that value—viz., 4 Heu ; and Prof. Schuster, in the Phil. 


Mag. for January, 1897, calls attention to the variety of numerical 


estimates of this quantity given by different varieties of the main theory. 


Abraham's value of what he calls "transverse inertia" is quoted by 
Kaufmann in Comptes Rendus, Vol. CXXXV., p. 577, writing it with m, as 
the equivalent inertia for slow motion, und with 8 as the ratio u/v—the 


ratio of the speed of the motion to the velocity of light thus 


50 11 148 
1 432 ( 28 11 810%. 


and this is the formula employed by Kaufmann for experimental test and 


verification. 

Mr. Heaviside gives a still more more complex expression —“ Electrical 
Papers, Vol. II., p. 514—for kinetic energy—viz., an expression equiva- 
lent to $x” multiplied by the following quantity: 


r 
149775, (27 - 3) 4. V6 


x v e =r) 
which, therefore, may be taken to represent the inertia for that case: 
r being the squared speed ratio /. 

Larmor treats the whole matter from a general point of view in PA. 
Trans., 1895, p. 717, and shows that no mere acceleration term is sufficient 
to express completely the reaction to applied mechanical force. 


pee l-r 
a Ar 


Distortion due to High speed. Motion through the Ether. 


In Mr. Searle's Paper in the Phil. May., Ostober, 1897, he points out 
that the simplest charged body when in motion is not a sphere, but an 
oblate spheroid, oblate in the direction of motion, with its axes in the ratio 


Ti (1 P , 1,1; and this produces on all points outside itself exactly 


the same effect a3 a point charge at its centre, and that, therefore, 
such a spheroid in motion at the speed «u takes the place of the sphere in 
electrostatics. He calla this a Heaviside ellipsoid, because Mr. Heaviside 
first indicated its importance in the theory of inoviog charges. 

But I wish to point out that a spheriod of this kind is exactly what a 
sphere in sufficiently rapid motion would automatically becoine, on the 
Fitzgerald-Lorentz theory—viz., that hypothesis which was started in 
order to account for the negative result in Michelson'a experiment by 
postulating a change of dimensions in solid bodies according to their 
direction of motion through the ether. This hypothesis became a defioite 
theory giving important results, when Lorentz showed that on the electric 
theory of matter—or even without assuming that the whole inertia of 
matter was electric, because the result is not a question of inertia, but of 
static force—not only was such a change of dimensions reasopably likely, 
as Fitzgerald had perceived, but that the change to be expected was pre- 
cisely of the right amount to give a compensating effect and precisely zero 
resultant in the Michelson experiment. 

The change of dimensions thus imagined and justified is gradually 
coming to ba accepted as plausible and probably true; and it is interesting 
to note that a sphere in motion, by reason of being subject to this amount 
of distortion, still retains its property of being the simplest geometrical 
body, so far as the distribution of its electric field ia concerned. True it 
is then no longer a sphere, but no measuring iustrument could possibly 
ehow its distortion, because all standards of measurement would ehare it. 
It is a remarkable thing that this imperceptible and unmeasurable uniform 
distortion of all matter should ever have been discovered: nothing but an 
ethereal process could have dragged it to light. Nevertheless, dragged to 
light it has been, by the combined testimony of electrical theory and of 
optical experiment. 

(To be concluded.) 
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THE RADIO-ACTIVE EMANATION. 


The fact that the energy transformed in radio-active pro- 
cesses is from twenty thousand to a million times the amount 
in the most intense chemical reaction known, 
indicates the importance which this new and fascinating 
department of chemical physics must acquire in physical 
science, and the necessity for keeping in close touch with its 
theoretical and experimental developments. We know from 
M. CunRiES work that radium gives off heat spontaneously, 
and Prof. J. J. THomson has recently pointed out that this 
evolution of heat can only be accounted for by a change in 
Such a change must now be 


? 


considered as definitely established, and the “ atom " as an 


indivisible and unalterable particle disappears for ever from 
our philosophy. 
ceptions which must take its place should be grasped as clearly 


It is all the more necessary that the new con- 


and formulated as early as possible. A considerable advance 
in this direction has been made by Messrs. RUTHERFORD and 


Soppy. To them we owe a fruitful investigation of the pro- 


perties of that mysterious substance given off by thorium 
and radium, which they have called by the somewhat archaic 
name “emanation.” Their most notable achievement, of which 
we give hrief particulars in our “Contemporary Electrical 
Science” page, is the condensation of these emanations with 
the aid of liquid air and frozen ethylene. They did not 
obtain a visible liquid, it is true, but the evidence for con- 
densation was conclusive nevertheless. They conducted a 
stream of oxygen or hydrogen which had been in contact with 
radium or thorium through a spiral condensing tube of glass 
or copper. Down to the temperature of solid carbon dioxide 
the emanation issued from the spiral tube without any change. 
But at a temperature of — 160deg. the oxygen or hydrogen 
issuing from the spiral showed no trace of radio-activity. 
The emanations had been condensed on the walls of the 
tube. On raising the temperature, the condensed emanations 
evaporated and the evaporation was completely effected within 
a degree or two, thus indicating a well-defined boiling point. 
This boiling point, together with the fact that the substance 
of the tube had no influence, shows that it is not a case of 
occlusion, but a true condensation and subsequent evaporation. 
The boiling point of the thorium emanation is - 120deg., and 
the boiling point of the radium emanation —150deg. The 
difference in the boiling points is connected with the fact that 
the thorium emanation loses its activity in as many minutes as 
the radium emanation takes days, and that the number of 
active particles must be enormously greater in the radium 
emanation if it is to produce the same electrical effect. 
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The emanations are, therefore, gases given off by radium 
and thorium preparations. They differ from ordinary gases 
only in their property of projecting positively-charged atoms 
with a velocity one-tenth that of light. This property enables 
us to discover them by the electrometer, and the delicacy of 
this reaction is far beyond the dreams even of the spectro- 
scopist. How enormously the chemical balance is out-distanced 
by the electrometer is illustrated by a caleulation of the 
authors, in which they make out that a single uranium atom 
can be discovered by the electrometer, whereas it takes at 
least 10“ atoms of uranium to produce an effect upon the 
balance. But the authors carry their calculations much 
further. We know the energy of a projected positive ion. It 
is 10 ^ erg. The energy of the negative electron is so small 
in comparison that it need not be considered. We know the 
mass of the negative electron, and if we assume that the posi- 
tive electron has the same mass, a limit is set to the number of 
positive electrons each atom is capable of furnishing to the 
particles it projects. Messrs. RUTHERFORD and Soppy put this 
limit at 200. Knowing this number, as well as the number of 
atoms in one gramme of radium—about 10?9 the rate at which 
energy is given out, and the energy of each “ray ” or projected 
particle, we can make a fair guess at the time it would take 
any given atom to exhaust its radioactivity. The result 
depends upon the radio-active body. In one gramme of uranium 
or thorium, less than one milligramine would change in a million 
years. In radium the same change would only take about 
a year. But this means that any radium that exists is not more 
than about 1,000 years old. That is the “life” of radium ; and, 
which such a remarkable parallelism before us, we cannot help 
recalling BosE's far-reaching suggestions as to the connection 
between dead and living matter. 

What becomes of the exhausted radio-active substance! 
The varieus phases of its existence are displayed most fully by 
thorium. The metal produces “thorium X 7 by a slow pro- 
cess of internal change. This “thorium X "can be isolated by 
chemical processes. It evaporates, or rather it loses its radio- 
activity by transferring it to the thorium emanation. This 
emanation is the really radio-active body, projecting its “ rays " 
in all directions, each particle ionising some 100,000 molecules 
of air before it comes to a stop. On meeting a solid obstacle 
these projected ions impart to it a secondary or “excited " 
radioactivity, and this again may excite a ternary activity. 
The final outcome is lost, since the delicate electrometer test is 
no longer available to detect its presence. But some final pro- 
duct must accumulate in the course of ages. Messrs. RUTHER- 
FORD and Sopvy suggest that helium may be such a final 
product. Whether this supposition is justified or not, it is 
clear that we are beginning to obtain an insight into the 
evolution and life history of the chemical atom, and some 
new and powerful agencies derived from its disintegration may 
be placed at our disposal at no distant dato. 


THE GLASGOW AND WEST OF SCOTLAND NEW 
TECHNICAL COLLEGE. 


On Thursday, last week, the memorial stone of the new 
building in connection with the (Glasgow and West of Scotland 
Technical College was laid by his Majesty the King. Unfor- 
tunately, the weather was anything but favourable, and those 
who waited, for hours in some cases, had a most unpleasant 
experience. Their Majesties were received with unmistakable 
demonstrations of loyalty, and on arrival the King at once 
proceeded to lay the stone. The chairman of the governors, 
Mr. William Robertson Copland, after the ceremony was over, 
offered to the King the governors’ most grateful thanks for his 


kindness in doing them the honour of laying the stone. In 
reply, the King said :— 

It has given me great pleasure to lay the memorial stone of the new 
buildings of the Glasgow Technical College. I have long recognised the 
national importance of the work done by institutions of this kind, whose 
function it is to equip the industrial community with the special kno wledge 
and skill required in their various callings. I trust the buildings now to be 
erected may realise to the full the expectations of the governors, The 
Queen is gratified at being here to-day and in being associated with me in 
this interesting ceremony. 


Their Majesties then left the College enclosure, and after— 
wards visited the University. Lining both sides of the carriage 
way in front of the University were the professors and students, 
together with the ladies from Queen Margaret College, all 
wearing their academic robes. The Principal, the Very Rev. 
Dr. Story, and the members of the Senate, received the royal 
carriage at the entrance to the University at 4:15, when Lord 
Balfour presented Principal Story to their Majesties. 


The Principal, in the course of the address, said the membera of the 
Glasgow University wished to thank the King and Queen for the honour of 
their visit, and called their attention to the fact that, with the exception 
of Queen Victoria’s visits in 1849 and 1888, no sovereign of (ireat Britain 
had seen the University since James VI. visited it on his return to Scotland 
after succeeding to the throne of England. At that time the University 
was impoverished and poorly housed, and offered great contrast to the 
existing institution. In concluding, he hoped that their Majesties would 
ever continue to encourage the cause of knowledge, science and learning. 


The King's reply was as follows :— 


It is with great gratification that I take this opportunity, accompanied 
by the Queen, of renewing my acquaintance with your ancient University. 
I am deeply interested in your allusions to the vieits of my predecessors 
King James VI. and those of my august and beloved mother the late Queen 
Victoria. I recollect with satisfaction my own share in laying the founda- 
tion stone of this noble building, and I recognise that it isa true symbol of 
the greatness of the University, which has adapted itself to the commercial 
expansion of the city, has developed its powers and resources, and con- 
tinually opened up new avenues of thought. It is my own desire that thia 
and other univeraities, as schools of higher learning, may grow and prosper, 
and so advance the material progress of my people. 


After certain leading members of the University staff had 
been presented to the King and Queen, their Majesties 
departed amid great enthusiasm. 


The Glasgow and West of Scotland Technical College had its origin in 
Anderaon's College, founded in 1796 under the will of John Anderson, 
M.A., F.R.S., Professor of Natural Philosophy in the University of Glasgow, 
and is thus certainly the oldest institution of the kind in Great Britain, 
and probably the oldest in the world. Prof. Anderson made it his duty to 
visit the local works and become familiar with the masters and artisans 
engaged in the industries carried on in Glasgow in his day, and his close 
friendship with James Watt, when the latter was an instrument maker 
working under his instructions, was typical of his interests and sympathies. 
He inaugurated iu the University classes designed to attract employers and 
workmen as well as students, and these he carried on until his death in 
1786, when he bequeathed all his means * to the public, for the good of 
mankind and the improvement of science in an institution to be denomi- 
nated ' Anderson's University. ” It was to be open to all classes and to 
both sexes —“ the first regular institution to admit the fair sex to the temple 
of knowledge on the same footing with men." He directed that the 
management of the institution was to be vested in the Board of Trustees 
constituted under his will, and this board continued in existence until 1887, 
when the institution was incorporated in the Glasgow and West of Scotland 
Technical College. 

The first chair created was that of chemistry and natural philosophy, 
and was occupied by Dr. Thomas Garnett until 1799, when he was called 
to fill the first professorship in the Royal Institution, He was succeeded 
in Glasgow by Dr. George Birkbeck, who formed a special class for “ the 
gratuitous instruction of the operatives of Gla:gow in mechanical and 
chemical philosophy," in the belief that men should be taught the prin- 
ciples of the arts they practise." This class, which way named “the 
Mechanics’ Class,” detached itself in 1823 from Anderson’s College, and 
adopted the title of Mechanics’ Institution." Its establishment was 
shortly followed by that of the London Mechanics’ Institution, now known 
as the Birkbeck Institution. In 1881 the Glasgow Mechanics’ Institution 
changed its title to that of The College of Science and Arts,“ and con- 
tinued to maintain a separate existence until it was merged with the parent 
institution in the Glasgow and West of Scotland Technical College. 

The staff of Anderaon's College numbered many of the foremost men of 
science of their day, and ita professors of chemistry, in particular, brought 
great credit to the Institution. Dr. Birkbeck was succeeded by Dr. Andrew 
Ure, F. R. S., the author of The Dictionary of Arts and Manufactures.” 
In 1830 he was followed by Dr. Thomas Graham, F.R.S., afterwards Master 
of the Mint, and it is for Dr. Graham the honour is claimed of establishing 
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the first laboratory for public instruction in chemistry in Great Britain. 
This laboratory was opened in 1834, and is only now about to be super- 
seded by the laboratories to be provided in the new building. The suc- 
cessors of Dr. Graham were Dr. William Gregory, Dr. Frederick Penny, 
Dr. Thomas E. Thorpe, F.R.S., the present Director of the Government 
Laboratories, and Dr. William Dittmar, F.R.S. Of the professors of 
natural philosophy may be mentioned Dr. G. Carey Foster, Prof. A. S. 
Herschel, D.C. L., F. R. S., and Prof. George Forbes, M. A., F. R. S. Many of 
the students of the College became no less famous than their teachers, and 
of these were David Livingstone, Lord Playfair, Dr. James Young. F. R. S., 
the founder of the Scottish oil industry, Sir J. H. Gilbert of Rothamstead, 
Dr. Walter G. Crum, F. R. S., of Thornliebank, and Dr. Sheridan Muspratt. 
The Mechanics’ Institute had also its roll of honour, and among its mem- 
bers who afterwards came to eminence were Lord kelvin, his brother, 
Prof. James Thomson, LL.D., F.R.S., and Sir James Watson, a former 
Lord Provost of Glasgow. 

In 1886, by an order of Her late Majesty Queen Victoria, in Council, 
Anderaon's College, the College of Science and Arts, the “ Young" chair of 
technical chemistry—founded in connection with Anderson’s College by its 
then president, Dr. James Young, above referred to—Allan Glen's Institu- 
tion, and the Atkinson Institution were amalgamated to form the Glasgow 
and West of Scotland Technical College The order placed the college 
under the control of à new board of governors, which contained represen- 
tatives of the amalgamated institutions, but the majority of the members 
were appointed by the Corporation of Glasgow aud other public bodies. 
From the commencement, the governors declared that their main object 
would be “ to afford a suitable education to those who wished to qualify 
themselves for following an industrial profession or trade" ; this object 
they bave kept steadily in view, and the students of the College are now 
to be found in all paris of the world, holding important positions as 
mechanical and electrical engineers, railway and harbour constructore, 
manufacturing chemists, mine managers, metallurgists and the like ; while 
practically every large industrial establishment in the Clyde area numbers 
past students among the members of its responsible staff. The purpose of 
the College is not to superaede the ordinary apprenticeship but rather to 
supplement it, and the courses for day students in engineering are arranged 
to permit of their spending the summer months in serving part of their 
apprenticeship, while devoting the winter to College. The day classes are 
arranged in courses of study of university standard extending over three years. 
Each course leads to the diploma and associateship of the College in one 
of the following departments:—Mathematies and physics; chemistry: 
metallurgy ; civil, mechanical, electrical, chemical or mining engineering ; 
naval architecture ; architecture. Associates of the College are admitted 
to the examinations for the degree of B.Sc. of the University of Glasgow 
after attendance during one academical year on three university classes. 
The evening classes are divided into two sections. In the one the instruc- 
tion given is similar to that in the day classes, and its standard may 
be indicated by the fact that the roll for the present session contains 
the names of more than 30 university graduates. A preliminary 
examination in this section bas recently been instituted, and students 
are now called upon to produce evidence of a sound elementary 
education, In certain subjects higher attainments are required, as the 
courses are designed to complete the instruction given in the continuation 
classes conducted by the school boards and other local institutions. In the 
other section the classes are intended for the instruction of apprentices and 
workmen in the scientific principles upon which their respective trades are 
based, and classes are conducted for plumbers, boiler makere, sheet metal 
workers, lithographers, cabinet makers, painters, decorators and other 
craftsmen. The students on the roll last session were divided as follows:— 
Day students, 596 ; evening students, 4,594; pupils of Allan Glen's School, 
661— making a total of 5,651. This is believed to be the largest number of 
students attending any technical college in Great Britain. Of these students 
3,600 were 20 years of age or over. The day students include many from 
England and from India and the colonies, while the evening students are 
drawn from practically all the important works within 25 miles of Gla:gow. 

The staff of the College consists of 10 professors, 10 other heads of 
departments, 38 assistant lecturers and demonstratora, and 20 trade 
instructors. The staff of Allan Glen's School numbers 50, making a total 
of 108. The maintenance of the institution entails an annual expenditure 
of about £25,000, derived in approximately equal proportions from endow- 
ments, students’ fees, Government grants, and grants from the Corporation 
of Glasgow and other public bodies. The Government grants are made 
under a special minute of the Scotch Education Department, with the 
approval of the Treasury, and the department has recognised the College 
as the central institution in the West of Scotland for higher instruction ia 
science and technology. The College work has hitherto been conducted 
in the buildings formerly occupied by the amalgamated institutions and in 
hired preinises ecattered over the centre of the city; but these have long 
been inadequate, and for some years past it has, unfortunately, been neces- 
sary to refuse admission to hundreds of students for lack of room. In 
December, 1900, a meeting of the citizens was convened by the Lord Provost 
of Glasgow to consider the scheme of the governors for the erection of new 
buildings. A committee was formed to obtain subscriptions, and in a period 
of less than two years a sum of nearly £180,000 was raised for the purpose. 

The new buildings will consist of five large wings, two being parallel to 
George-street and the other three at right angles to them. The style of 
architecture is a free treatment of Italian classic. The front is 546ft. long, 
over 100ft. in height, and contains five floors and a semi-basement. 

Special mention may be made of the prime movers” laboratory, the 
dynamo laboratory, and the practical engineering laboratory ; these rooms will 
be placed at the bottom of the interior courts, and will be lighted entirely 
from glass roofs. The chemical departments will occupy practically the 
whole of the top floor, and will contain several large laboratories and other 
similar rooms set apart for special purposes, The plan of contining each 
departinent to one floor has been followed throughout, with the result that 


the internal arrangements generally are believed to be admirable and well 
adapted to promote efficiency in workiug. The buildings will be the largest 
of the kind in Great Britain, and will cover nearly 2 acres ; their cost, 
with the site, but exclusive of the equipment, will amount to about 
£210,000. The governors have entered into contracts for the erection of 
the first section of the buildings, comprising nearly three-fourths of the 
whole, believing that the subscriptions still required to enable them to 
complete the work will be forthcoming in due time. 

The following table indicates the main departments of the College, and, 
approximately, the space alloted to each : — 


Department. Area in sq. ft. Department. Area in aq. ft. 
Mathematica ............... 5 Mining and geology  ...... 3,400 
Natural philosophy ......... 19,400 Architecture and building 
Chemistry .................. 6,500 construetion 7,700 
Technical chemistry ...... 7,500 Reeg 5,200 
Mechanics  .................. 0,000 Industrial arts ............... 4,000 
Machine design ............ 10,000 Workshops | .................. 7,900 
Prime movers .............- 15,100 Bakery school ............... 2,100 
Metallurgy .................. 4,800 Administration, library. 37,000 
sslectrical engineering .. 16,900 general class rooms, &c. 


Practical engineering ...... 4,000 


ROYAL COMMISSION ON LONDON TRAFFIC. 
( Continued from page 168.) 


The Commission sat again on Friday, May 15th. 

sir RICHARD NICHOLSON, solicitor and clerk to the Middlesex 
County Council, gave details of the means of communication in the county, 
and of the admitted inability of the steam railway companies to run any 
more local trains, Since, however, the Light Railway Act was passed, in 
1896, followed by the decision of the Board of Trade that what were 
virtually tramways could be promoted under this act, numerous orders 
had been introduced for the construction of so-called light railways along 
the main roads of the county. But the Middlesex County Council had 
consistently opposed these applications, holding the view that the main 
roads belonged to the inhabitants of the county at large and that all light 
railways traversing them ought to be under the control of the County 
Council, and not under that of the various lo:al authorities along the roads, 
as any arrangement of this sort might result in a deadlock in the working 
of the railwayx as a whole. The question of intercommunication between 
Middlesex and London in connection with the housing of the workiog 
classes was considered of the highest importance, and the Middlesex County 
Council had intimated to the London County Council its desire to come to 
some arrangement with them in order to effect an interchange of trattic 
between the two counties, but the Middlesex County Council had not teen ita 
way to come to an arrangement with London by the suggested appointment 
of a Joint Committee under the Light Railways Act, because Middlesex was 
of the opinion that each county authority should confine its operations to 
its own county. Going into the meaus of communication in various parts 
of the county, witness first dealt with the weatern district, and described 
the tramways in existence prior to the passing of the Light Railways Act 
in 1896. Then the London United Tramways Co. had seized upon the 
idea that as there was no preamble in the act, nor any definition of light 
railways to be found in it, its provisions might be utilised for the extension 
of their tramway lines in Middlesex, freed from the unfair and mischievous 
shackles of the Tramways Act of 1870, whicb, by its “old iron " provisions 
made it impossible for a company, during the latter years of its tenure, to 
introduce any improvements of system, and especially so drastic and costly a 
one as the substitution of electrical for horse traction. Consequently, the 
London United Tramways Co. applied for a number of light railway ordera 
in the western district of Middlesex, the majority of which were sanctioned 
despite opposition on the part of the County Council. Following, there- 
fore, upon the policy of the London United Tramways Co., the County 
Council, in March, 1899, directed the county engineer to prepare a scheme 
of light railways, "having regard, in the first instance, to those districts 
which had expressed a desire for light railways.“ Au effort was therefore 
made to obtain control, for light railway purposes, of some of the roads in 
the western part of the county not already occupied by the London United 
Tramways Co., and an application was made by the Middlesex County 
Council for light railway ordera in respect of a number of districts 
round about Cranford, Hanworth, Heston, Isleworth, Staines, Sunbury 
and Twickenham. An application by the company for orders along 
almost the same roads was also made and obtained in preference 
to the County Council. Throughout all this the Council had been 
strenuously opposed by the district councils, and to add to ita difficulties, 
the Council was not the tramway authority for the c unty, and was only 
able to purchase lines with the consent of the district authorities, Being 
thus surrounded with difficulties, which did not decrease with time, it was 
obvious that some arrangement with the London United Company was 
necessary, and ultimately an understanding had been arrived at which had 
the merit of saving costly and fruitless contest, and at the same time ga^ri- 
ficed no county interest worth comparison with the result, Under this 
agreement the London United Tramways Co. agreed to confine ita opera- 
tions in future to tlie south of a line drawn along the Grand Junction 
Canal to Uxbridge, the Council beiog placed in a similar position as regards 
the territory on the north of the line. 1n the northern and eastern por- 
tions of the county the Council resolved that it would, so far as was pos- 
eible, become the light railway authority of the county, and since February 
1899, 42 miles of light railways bad been granted to the County Council 
by the Light Railway Commissionera. But it was not the intention of the 
Middlesex County Council to work any of the linea itself, and under agree- 
ments with the Metropolitan Tramways and Omnibus Co. (now called the 
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Metropolitan Electric Tramways, Ltd.), the latter would work the lines, 
after they had been constructed by the Council, which construction work 
would be put out to contract. These agreements included the purchase of the 
North Metropolitan Tramways Co. for the electrification of this company's 
lines, and for working themas part of the light railway system to be leased by 
the Council. The actual terms of the agreements are as follows: — The 
Council shall make the lines and provide sites for generating stations ; the 
company shall provide rolling stock and equip the lines electrically ; the 
lease to expire on Dec. 31, 1950 ; the Council to receive as a first charge 
on the whole undertaking a rental of 4 per cent. on their capital expendi- 
ture for one-third of the term, 44 per cent. for the other third, and 
5 per cent. for the remaining third, making an average of 44 per cent. ; 
the company to take a similar percentage as their capital outlay, after 
which the profits shall be divided in proportions agreed between the Council 
and the company. The provision of a sinking fund of a little over 4 per 
cent., it was estimated, will secure the railways to the Council at the end of 
the 35 years’ lease, subject to the purchase of the generating stations. 

In answer to the Commissioners, Witness said he had no authority 
to speak upon the desirability of the appointment of a special tribunal for 
London. At present county councils were not empowered to promote 
tramways under the Act of 1870, but a bill was now before Parliament 
seeking to allow county councils to promote bills. He did not think it 
would be poesible to devise any scheme for the county of Middlesex which 
could be in any way considered as final. The question of shallow tunnel 
tramways had not yet arisen with regard to Middlesex, The Middlesex 
County Council was strongly of the opinion that there should be only one 
authority for the purchase of tramways, and this the County Council, At 
present the district authorities had the power of purchasing the lines in 
their districts. The Middlesex County Council was at present constructing 
11 miles out of the 42 miles authorised. With regard to working agree- 
ments between various tramway authorities, he thought some authority 
should be established which could adjust differences. 

The Commission adjourned until to-day (Friday). 


CORRRESPONDENCE. 


—— 
RESONANCE EFFECTS. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : In reply to Mr. Field's letter on Resonance Effects in 
your issue of the 15th inst., there are two ways of expressing 
the ratio of the squares of the pressures at the ends of a trans- 
mission line on open circuit :— 

4 (cosh 2P1 + cos 2Q1) 
and 4 (cosh 2R1 +1), 
where P, Q and R are functions of the resistance, self-indue- 
tion and capacity, and 1 the length of the line. Pl is a 
numerical, while RI is a vector quantity whose angle depends 
on the angle of lag. Ql is the angle of advance in phase of 
the pressure as the sending end is approached : at the position 


of maximum reasonance this angle is „ so that the two 
- 


expressions then become :— 
4 (cosh 2P1 - 1) 
and 4 (cosh 2R1 + 1). 


On seeing Mr. Field's Paper I thought he was using vector 

quantities, and supposed that a mistake had been made in the 

sign, but I now see that he was not doing so, in which case, 

of course, the sign is negative. Both expressions are equally 

applicable; the former js, perhaps, the simpler to evaluate.— 

Yours, &c., Cuas. A. CARUS-WILSON. 
Westminster, S.W., May 19. 


— ũ—— — — 


THE * RICHMOND-CAREY " ELECTRIC LIFT. 


At the meeting of the institution of Electrical Engineers, on 
May 14tb, a working model of an electrically-controlled and operated 
lift was shown by one of the patentees. The lift is on the press- 
button principle. A (Fig. 1) is the main switch controlling the 
movements of the lift, and fitted with a pendulum which tends to 
break the main circuit by returning to its central position (as shown). 
Current flowing through the solenoids B and C causes the lift to 
move upwards or downwards respectively. B and C are connected 
directly with the positive main; but the negative is connected up 
through two contacts, D and E, the flexible wire cords (shown chaiu- 
dotted), the gripping contacts J and the small switches K. An 
insulating piece, F, and an insulating spring, G, keeping the wire 
cord in tension, separate this cord into two parts. F is fixed to the 


car and travels with it. Each floor is provided with a button, H, 
which, if pressed, closes the small switch K of that particular floor. 
The circuit through the main switch A is thereby closed and the lift 
begins to move. At the same time the main current energises the 
solenoids M and L, which lock the press buttons P and H in what- 
ever position they may be at the time. The lift ascends or descends, 
as the case may be, until the insulating piece F breaks the current 
by separating J from the wire cord. By this time the lift is opposite 
a door, which it automatically unlocks. Each door is oridi with 
a circuit-breaker operating in the main circuit. The lift can, there- 
fore, only operate when all the doors are shut. 

The action of the pushes inside the car, of which there are as many 
as there are floors, is similar, and can without difficulty be followed 
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from the diagram. After closing the door the passenger presses the 
button of the floor he wants to proceed to. "The lift then ascends or 
descends until the insulating piece F breaks the circuit. 
In the unlikely event of two persons on different floors pushing 
buttons simultaneously, the car will travel to the floor farthest from 
that at which the cage was at rest. 
The lifts are manufactured by Messrs. Joseph Richmond & Co. 


The Metric System in America.— At the National Asso- 
ciation of Manufacturers’ annual convention, held in New 
Orleans recently, a report on the metric system was presented 
by a committee appointed to consider the matter. A canvass 
of the membership showed that the Association was against 
the general adoption of the metric system. On the question 
as to whether the metric system would be of benefit in the 
foreign trade, 60 voted in the affirmative, 175 in the negative 
and 12 were non-committal. 
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PHYSICAL SOCIETY. 


At a meeting of the Phyeical Society, held on May 8th, Dr. R. T 
Glazebrook, F. R. S., president, in the chair, 


Dr. WATSON read a 


“ Note on the Construction and Attachment of Galvanometer 
Mirrors." 

It has often been pointed out, notably by Lord Rayleigh and Prof. 
Threlfal that it is better to increase the sensitiveners of galva- 
nometers and similar instruments by improving the optical system, 
rather than by pushing the electrical sensitiveness to extreme limita. 
When working with ordinary silver on glass mirrors dilliculties 
arise in connection with the attachment of the fibre and the fact 
that it is necessary to use a varnish, which in all cases produces dis- 
tortion. These difficulties have been overcome by using quartz instead 
of glass, and platinum instead of silver. A disc of quartz, the 
diameter of the mirror required, and about 1mm. thick 18 cut from 
a rod of the fused material. A small tag of quartz-rod is then fused 
to the edge. This is for the attachment of the fibre. One surface 
of the diec is then polished and coated with a platinising solution. 
The whole is then put into a muille-furnace and raised to a red heat, 
when platinum is deposited upon the surface. The disc can then be 
ground down in thickness from behind until it is as thin as required. 
This does not produce distortion of the mirror, because of the 
unstrained condition of the fused quartz. IIalf-silvered mirrors can 
be obtained by adjusting the thickness of the coating of the platin- 
ising solution. Dr. Watson exhibited several galvanometer mirrors 
and also larger mirrors on plate glass and lenses. 


Mr. C. V. BOYS congratulated the author upon a valuable and interest- 
ing Paper. The subject of mirrors was one which for many years had 
troubled and perplexed experimenters. It was surprising that a new 
method of making mirrors, such as that described in the Paper, could bave 
so many advantages over the usual processes. 

Mr. J. W. SWAN expressed his interest in the Paper, and said he was 
glad to see that the seed sown by Mr. Boys in the employment of fused 
quartz was being cultivated to-day. The Paper was a valuable practical 
contribution. He asked for the composition of the platinising solution. 

The CHAIRMAN, in congratulating the author, said he bad had an 
opportunity of discussing with Dr. Watson the uses to which these mirrors 
might be put, and he had seen their many advantages in a vertical-force 
magnetograph at the National Physical Laboratory. 

Dr. WATSON said he thought the composition of the solution was a 
secret, but it was a comparatively inexpensive liquid obtainable from 
Mesara. Johnson and Matthey. 


LEGAL INTELLIGENCE. 


— — 


Metropolitan Electric Supply Co. (Ltd.) and the London 
County Council. 


ARBITRATION. 


The next witness examined was Mr. JOHN SLATER, architect, who (examined 
by Mr. E. MORTEN) stated that he had acted in connection with several 
electric lighting stations, including those of the Kensington and Knights- 
bridge Company, the Notting Hill Company, and the Hove Company. The 
cost at Hove represented £6 per kilowatt output, and for the Notting Hill 
Company £6. 4s., representing 75d. and 8d. per foot cube respectively. He 
considered Mr. Peach's plans for the proposed new station for the claimant 
company as needlessly extravagant. 

Do you concur with the evidence of Mr. Manville as to the ample capa- 
city of the coal stores — Les, there is provision for nearly 950 tons of coal. 
I consider that the plans put in by the Council provide for an up-to-date 
station for a 4,000kw. output, taking the only available site into considera- 
tion. I consider the boiler house well ventilated, and the engine house a 
first-rate one. The battery rooms are very well ventilated and lighted. 
I do not consider two chimney shafts are necessary. We have an estimate 
from Meesrs. Holloway Bros. for erecting the building for £46,488 
including commissions. ‘This provides for the erection of the buildings, 
surveyor's charges, 5 per cent. for the architect, 52 weeks’ salary for the 
clerk of works, and other incidental charges. Leaving out the cost of the 
shaft, thia comes to 84d. per cubic foot, which compares with 71d. per 
cubic foot for thestation at Shepherds Bush for the Notting Hill Company. 

Mr. BALFOUR BROWNE took the witness through a lengthy cross- 
examination into the points of difference between the County Council's plans 
and those submitted by the company, witness agreeing that in several 
respects the site proposed for the new station was & cramped one, and 
admitting that if it had been possible a much larger area for the station 
would have been desirable, But, generally, the witness said he was of 
opinion the plans provided sufficient convenience for such a station. The 
plans were drawn by Mr. Manville, with the assistance of his (witness's) 
staff. He (witness) was not responsible for the measurements allowed for 
the machinery, but only with regard to the general arrangement of the 
building. He knew nothing about one of the plans put in by Mr. Manville 
dealing with the mains. The great difference between tlie plans submitted 
by the contending parties was in the position of the boilera, which in the 


County Council's plans were placed on one floor, and in the company's 
plans on two. 

You have given us the figure of 8d. per cube, Now, supposing the 
atation could be completed in two yeara and I required the work done in 
15 months, would not that greatly increase the cost ! —Certainly. 

And would it not also greatly increase the cost if the site were a cramped 
one ?— Yes, somewhat. 

For the purposes of the contractors' estimate have you any detailed 
drawings !—Only those put in. 

What did the quantity surveyor measure from ?—From those plans and 
from some details given by the engineer. No further details are necessary 
for a building of this kind than is shown on the plans for tbe purpose of 
preparing the quantities other than the details of the weight to be borne 
by the stanchions. 

Mr. CHARLES E. HuGMAN,quantity surveyor (examined by Mr. MORTEN), 
said he had taken out quantities for many works of a similar character, 
including tbe electric power station for the Metropolitan Railway Co. at 
Neasden. He found ample information in the plans at his disposal for 
taking out the quantities. 

Mr. BALFOUR BROWNE closely cross-examined the Witness as to the 
materials (plans, drawings aud particulars) from which he had prepared the 
bills of quantities, and asked that these details and particulars should be 
produced. Counsel for the County Council objected, and the objection 
was upheld. 


Mr. Punar Dawson (examined by Mr. MORTEN) said he was familiar 
with the deaigns prepared by hie partner, Mr. Manville, fur the proposed 
generating station, and had heard the evidence given by Mr. Manville, with 
which he was in agreement. 

Cross-examined by Mr. BALFOUR BROWNE: Do you know that the 
boilers which Mr. Manville quoted as having a normal capacity of 15,0001b. 
and an overload capacity of 22, COOlb. are rated by Messrs. Babcock and 
Wilcox at a normal capacity of 15, 500lb. with a maximum of only 
10,500lb ?—Those are land boilers. We have boilers of exactly the same 
ty pe, but smaller, at Shoreditch. Those were rated at 12,0001b. and have 
actually evaporated 20,0001L. 

Are you aware that Messra. Babcock and Wilcox say that the normal 
capacity of their 2,500 sq. ft. heating-surface boiler is 12,0001). with a peak 
capacity for one hour of 15,0001b. ' — No. 

zoilers go down in efficiency, of course, after they have been used for a 
certain time, and, as we have heard from Mr. Manville, they have to be 
shut down to be cleaned ?— If properly kept in order they go down very 
slightly. In the boiler house we have provided 9ft. Gin. for firing, and f 
think that is sufficient. Tne tramway trucks would not always be there. 

You cannot store coal on the tramway, and you cannot shovel from the 
truck into the boiler ?—No ; you must tilt it on to the side and then 
shovel into the boiler. 

How much do you think will be necessary on a winter's day to firethese 
boilers !— think coal will come in very nearly as fast as it is fed into the 
boilers, The stoker will not have a very large reserve of coal in front of 
him to fire. 

Witness stated that he had received a letter from Messrs. Babcock and 
Wilcox as follows :—“ Feb. 6, 1903. Referring to our conversation to-day, 
I find that our people have suggested to Mr. Barnett that marine-type 
boilers of 3,250 sq. ft. of heating surface should be installed. If tbis scheme 
is adopted the grate area for hand firing the Welsh coal would be 84 sq. ft., 
and for 16,000lb. evaporation the rate of combustion would be about 191b. 
per equare foot of grate per hour, which is moderate, as with a fair draught 
we can go up to 25lb. If the Shoreditch construction is adopted, but with 
tubes 6in. longer, we could arravge for 7Oft. of hand-firing grate ou each 
boiler, and this for an evaporation of 14,0001b." (those are the Shoreditch 
boilers) ** would also mean about 19lb. per square foot of grate per hour." 

Witness, in reply to further questions, stated that the Shoreditch 
boiler, having a heating surface of 3,250 sq. ft., was rated at 14,0001b., but 
has evaporated as much as 19, 04 lb. per hour. 

Mr. BALFOUR BROWNE: The makers say it gave 19,400lb., and the 
water evaporated from and at 212deg.?—We made these tests ourselves, 
and they must have got the resulta from us and assumed the temperature. 

Shoreditch is the only place where the marine type of Babcock and 
Wilcox boilers has ever been put in?—By us, but there are some marine 
boilers at present at Hastings, It is entirely a question of site as to 
whether the engine room and boiler house are on the same level. It is 
convenient to have the boilera slightly lower than the engines. Steam 
would be supplied from the boilers to the engines by meana of a ring main, 
one part going at the back of the boilers near the engine room, and tbe 
other at the front of the boilers. It would come through the wall, and the 
separator would be on the wall. From memory, I do not think the size of 
the ring main will exceed 2lin. in diameter. 

Mr. Manville gave us a grate of 78 sq. ft., a coal consumption of 191b. 
per square foot and an evaporative capacity of 9lb. of water per pound 
of coal. On these figures, is it not & fact that each boiler will only 
evaporate just over 15,5001b. of water per pound per hour?  Ithink that 
Mr. Manville must have made a mistake in both those tigures, because he 
quoted them from a blue print, which I have here. The areas which he gave 
the other day and which are both in the same blue print were both wrong. 

What do you say is the fair amount of water evaporated per pound of 
coal such as is used in London stations ?—9lb, or 10lb. easily. 

Please give me the length and width of the engine room and boiler 
house.—The leugth of the engine room and boiler house is 107tt. Oin. each. 
The width of the boiler house 56tt. Gin. and that of the engine room 481t. 

On tbis basis I am informed that the boiler house and engine room of 
the new 4,0COkw. station will cover a portion of the converter and meter 
testing house and a considerable portion of your coal yard, in addition to 
the space allowed on your plane. How are you going to get the cables 
out into the street ?— By means of ducts and drawing-in boxes The 
diameter of each duct need not be much more than bin., and it may 
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be either of square or round section. Each cable will be drawn 
through a separate pipe. The cables will be carried under the lowest 
floor of the building and can be drawn in and out as easily as if they 
were under the street. With a space for making connections behind 
the switchboard this method was equally as good as that in which a sub- 
way was constructed. Six inches was the space required by a single duct, 
but if a series of ducts were taken the space occupied by each would be 
considerably less, because the diameter of the aperture through which the 
cable had to be drawn might be only 4in. He certainly would not recom- 
mend two stacks for the proposed station. The area of 1165 sq. ft. for 
the chimney would be quite sufficient. The flue was a ring main, and the 
rest was in sections that could be cut out, It had two entries into the 
chimney, which came in together. It was very usual to make the entrances 
to the chimney upon two sides close together instead of on opposite sides. 

Re-examined by Mr. MORTEN, Witness said that, except for the sake 
of appearance, there was no reason why the exhaust pipe should not be 
taken up outside the shaft instead of inside. 


Mr. H. HoLLoway (examined by Mr. MORTEN) said he was governing 
director of the firm of Holloway Drothers, builders and contractors, and 
had had considerable experience in the building of electric lighting stations. 
He was of opinion that the proposed station could be built on the site 
selected at a fair profit for £43,954, and his firm were prepared to enter 
into a contract to that effect. The time necessary for the erection of the 
station would be 12 months, including the chimney shaft—that was the 
builders’ part of the work only. His view was that the building would be 
practically finished, roofed in and all the scaffolding cleared in the 12 months, 
the remainder of the work proceeding while the machinery and plant was 
being installed. 

Cross- examined by Mr. BALFOUR BROWNE: He was assuming a clear 
site and access from both sides of the building. It was a usual practice for 
boilers to be delivered while building operations were in progress, and this 
was an advantage to the builders. His calculations were for ordinary day 
work and no night or Sunday work whatever. 


Mr. CHARLES H. Gapssy, M. I. E.) L. (examined by Mr. MOULTON), said 
he had had 13 years’ practice in connection with electric lighting and electric 
traction work as a consulting engineer, and had been consulted by the London 
County Council when their bill was in committee. He had examined the 
plans put in by Mr. Manville for the proposed new station, and considered 
they provided a very good station for the purpose of housing and working 
an electric generatiog plant for a normal output of 4,000kw. In his opinion 
one chimney-stack was sufficient. 

Is it good and permissible practice to have the exhaust pipe up the centre 
of the chimney ! —It is the usual practice in London, and a practice which 
is followed in all the Metropolitan Company'a existing stations excepting 
Willesden. 

Is the boiler provision ample ?—Yes, there are 10 boilers of a normal 

working capacity of 16,0001b. each per hour, which equals 40lb. of steam 
per kilowatt per hour for the plant. I have communicated with the elec- 
trical engineers of all the London stations as to the normal evaporative 
capacity of their boilers and the capacity of their plant in kilowatts, and I 
find that the boiler power in steam per hour per kilowatt of plant installed 
varies from 49lb. down to 16:5/b., the average being 33lb. There is ample 
space in Mr. Manville’s plans for the working of the boilers, and there 
would be no difficulty in stoking. The area of the site is quite sufficient to 
provide for a 4,000kw. plant, having boilers and engines on the same floor. 
The area is 20,000 aq. ft., equal to 5 aq. ft. per kilowatt. At Hampstead, 
where I am a member of the Lighting committee, we have recently put up 
anew station where there is ample land and no necessity for cramping. 
This station is designed for 5,500kw. on land that works out at 57 sq. ft. 
per kilowatt. At the new Wood.lane station, the joint property of the 
Notting Hill and Kensington and Knightsbridge Companies, the available 
space represents 4'3 sq. ft. per kilowatt ; at Grove-road station, London, 
the area is 38 sq. ft. per kilowatt ; and at the New Bloom street station 
of the Manchester Corporation the area is 2:56 aq. ft. per kilowatt. 

Do you consider an electric crane necessary for a station like this !—No, 
I consider it a needless extravagance. 

Now, as to steam pipes. Is it an advantage to put the engine and boiler 
house on different levels ?—Yes, you secure a more effective drain of the 
steam pipes. I do not agree that there is any difficulty in getting the 
steam from the boilers to the engine by this method. 

In & building constructed on the plans put in by Mr. Manville, would 
there be any difficulty in getting the mains to the switchboard from the 
outside — No, and I see no objection to the arrangements provided for 
this work. 

Do you consider the provision made for coal storage adequate Very 
ample. My figure is 44 cubic ft. of coal to the ton, and I consider that if 
the coel is piled to the heights given by Mr. Manville there will be storage 
capacity for 1,280 tons, or 51 average days' consumption, or 17 consecutive 
days of the worst possible character experienced in London. 

Now, as to the proper engine to be put in ?*— The capacity of an engine 
and dynamo depends, of course, upon the temperature to which the dynamo 
would rise by continuous running at full load. Any engine and dynamo 
that will stand a 25 per cent. overload continuously will stand a further 
25 per cent. overload for a short period of one or two hours. It is the 
rise of temperature that is the only limit. Therefore, a 500kw. plant 
which will stand a 25 per cent. continuous overload becomes a 625kw. 
plant, and the contention of the claimant company that they should have 
Willans 3V type engines, which are really 625kw. sets, is equivalent to 
demanding a 5,000kw. plant for the station. A 3T type engine will work 
a 500kw. generator at 25 per cent. overload for two houra, With regard 
to the subdivision of plant the cost of eight 500kw. sets which the com- 
pany ask for is not very materially different from the plant suggested by 
Mr. Manville, and either group of plant can be installed on the same site. 
With regard to price I have prepared an independent estimate, which from 
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DT experience I consider a reasonable one, and this works out at £23°4 per 
ilowatt. 

Cross-examined by Mr. CRIPPS: What experience, Mr. Gadsby, have 
you bad as regards putting up such a station as this new station would 
be! — None; my work has been chiefly on stations for electric tramways. 

The figures you have produced, therefore, as to the cost of various 
London stations are from the public balance-sheets of the owners and open 
to anyone !—Yes. 

We should, therefore, have to go into the special conditions in each caae 
if we discuss these figures further ?— Yes. ; 

Very well. I will now put a few questions to you based upon Mr. Man- 
ville's evidence which is more immediately to the point. The difference 
between the cost of eight 500kw. sets and the two 500kw. and three 
1,000kw. sets provided by Mr. Manville is as £41,128 is to £32,320, and 
this chiefly depends upon the type of engine used and not upon the 
dynamo ? —Yes, that is so. 

The overload in Mr. Manville's table would only be attained at an 
abnormal temperature rising to 70°F. What would he your view of exces- 
sive temperature !—I think they could run quite safely up to 90°F. without 
serious detriment. The ordinary specification is 70°F. for two hours, and 
that is the specification upon which I have made my calculations. 

That is ordinary practice, and the basis upon which Mr. Manville's 
figures and your own are arrived at ! Yes. 

Supposing you take the three 1,000kw. units and one of them fell out of 
gear, or for some reason or other had to be stopped, could you work a station 
of this kind under these conditions if this stoppage occurred at the time of 
maximum load!—If one of the 1,000kw. sets were disabled and the 
remaining sets were run at their 25 per cent. overload, you would have an 
aggregate capacity of 3,750kw., and this is a state of atfairs you would 
meet with in almost every station in the kingdom. 

But according to the plant estimate you have given us you would only 
have this condition of affairs for two hours. Supposing you had a foggy 
day, how would you manage for six hours ?—I think probably you could 
get it, but I should not like to rely upon that. Probably any of these 
aeta could be worked beyond their 25 per cent. overload, but it would not 
be wise to depend upon that. 

Now, as to the boilers. We take 200,000lb. evaporation—that is, 20 
boilers each to evaporate 10, 000lb. You take 160,000Ib., or 10 boilers to 
evaporate 16,000lb. each. Mr. Manville gave us the figure of 401b. of steam 
per hour per kilowatt. Therefore, if you take this 40lb. of steam per hour 
per kilowatt you take up the whole 160,000lb. provided for ?—Our boilers 
are rated for 16,0001b. of water per hour normal, but they can be worked 
up to 20,000lb., and you can lay off a certain number of boilera and work 
the balance to 20,0001b. 

I am not arguing these points, Mr. Gadsby, but only wish to point out 
where the differences are, because we have evidence on these points. Now, 
would not water-softening plant be necessary in a London station for 
marine water-tube boilers ?—[t would be wise, but not necessary. The 
station has been worked without them. 

Dut do you know that the company bas been warned by the Board of 
Trade, and were, in consequence, putting in detartarisers at Sardinia-street ? 
—] did not know that. 

Then as to steam-feed and other piping. The difference in cost depends 
upon whether you have your boilers upon one floor or two ?— Yes. 

Then as to the main flue and dampers, As an engineer, would you have 
these in brick or iron — This would depend upon the type of boiler used. 
With marine boilers I prefer the iron flue overhead, with other types of 
boilers the brick flue underneath, but there is not much difference in the cost. 

Then as to the battery. You object to our figure of £10,000, and adopt 
Mr. Manville's of £7,873 — es, this is based upon the batteries now at 
Sardinia-street for the 5,000k w. output with an increase in the ratio of 4 to 3, 

Then as to forced draught and ventilating fans ?—We have put up what 
we consider a chimney shaft of sufficient capacity and height to give all 
the draught necessary for our boilers, and we do not provide any special 
facilities either for draught or ventilating fans. 

As to chimney stacks, You told us, I think, that all the London stations, 
with the exception of six, have only one chimney stack each !—Yes. 

Mr. Dawson in his evidence told us that if the plans put in by the 
London County Council are adopted, the grate area for hand firing the 
Welsh coal would be 84 aq. ft., and for 16,0001b. evaporation the rate of 
absorption would be about 19lb. per sq. ft. Can you, in the proposed 
plans, get 84 aq. ft. for grate area per boiler, inside the boiler and sup- 
porting the boiler ? — Yes. 

I am putting it to you that the space from east to west of each boiler 
shown upon the plan must be 13ft. 10ft. in order to give 84 aq. ft. grate 
area. I think that as a matter of fact you only show 12ft.?—I do not 
accept the 15ft. 10in. 

What do you say is necessary ?—I must look into it. 

You give 24ft. between the boilera transversely of the boiler house. Do 
you know of any lighting station where there is only 24ft. stoking space 
with a tramway in the middle ?—I cannot point to one specifically, but 
there must be many. 

Amongat the stations you have mentioned in your evidence is that of 
Wood-lane. Are there overhead coal bunkers at the station ? —Yes. 

Ought not overhead bunkers be provided in any well.equipped modern 
station *—Not necessarily. 

But it must affect the area per kilowatt whether you have overhead 
bunkera or not, and the amount of space in square feet area per kilowatt 
would be affected ?—Yes. 

There are overhead bunkers at Grove-road station and at the Bloom- 
street station at Manchester! Yes. 

Do you know how many mains there are attached to the Wood-lane 
station, or to the Grove-road station, or to the Bloom-street station 1—No. 

Re-examined by Mr. MOULTON, Mr. Gadsby was taken over à number 
of engineering items as to difference in the estimates for certain portions of 
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the plant, as to the amount allowed for batteries, &c., and affirmed that the 
figures allowed in Mr. Manville’s estimate were in each case fully adequate. 
As to the number of chimneys, Mr. Gadsby pointed out that there were 35 
stations in London only six of which had more than one chimney, and in 
several of these cases the eecond chimney was the result of either the 
building of a separate station adjoining, as at Hampstead, or owing to the 
fact that the original chimneys had been found too small for the increased 
demand upon the station. he stoking facilities were, he contended, fully 
adequate, and no advantage would be obtained from a larger space than 
24ft. being allowed for this work. 


Mr. Parir Dawson recalled, was examined by Mr. MOULTON as 
to the facilities for getting the mains into the station, and said according 
to his plana there was no difficulty whatever in doing so. 

On another point raised by Mr. BALFOUR BROWNE in cross-examina- 
tion, Mr. Dawson eaid the foundations provided in the plans put in by Mr. 
Manville for the foundations of the Willans engines were quite adequate. 
The provisions for taking the steam piping through were also practical. 
As to the normal evaporative power of the Babcock and Wilcox boilers 
specified in Mr. Manville's estimate, this was 16, O000lb. per boiler, capable 
of being worked from 20 to 25 per cent. overload. This had been 
confirmed by the makers. 

Mr. Dawson was biiefly cross-examined by Mr. CRIPPS, and was 
followed in the chair by 

Mr. J. H. ANDREWS, architect and surveyor, who (examined by 
Mr. BOYLE) gave a general approval to the plaus presented on behalf 
of the London County Council. He regarded Mr. Peach's plans on 
the claimant company's behalf as very elaborate, showing excess of 
accommedation and want of compactness, or, rather, a disregard of 
economy of space. His firm (Messre, Andrews and Butterworth, 
Manchester) had recently erected the Bloom-street station for Manchester 
Corporation. That station was erected upon somewhat similar lines to 
those adopted by Mr. Peach. At the Bloom-street station the machinery 
was very compactly arranged by the then engineer to the Corporation 
(Mr. C. H. Wordingham). He considered the placing of the boilers upon 
two floors an extravagance, causing a considerable increase in cost ; the 
boilers were unnecesenrily wide apart and the sanitary and retiring accommo- 
dation was on a somewhat lavish scale. At Bloom-street the superficial 
area was 17,100ft. and the capacity of the plant installed 7,200kw. 

Cross.examined by Mr. SARGANT, Witness eaid the coal bunkers at 
Bloom-atreet station were overhead. With regard to the requirements of 
the London County Council under their regulations, the bye-laws were 
similar to those at Manchester, and the Building Act now in operation at 
Manchester was based upon the London Building Act. The price of brick- 
work in Manchester was less than in London, and it might be taken that 
construction work generally is about 10 per cent. cheaper at Manchester 
both for labour and materials. He was not aware that the London County 
Council were themselves building a supply station on precisely similar 
lines to that designed by Mr. Peach, which he (witness) described as 
extravagant and unduly commodious. 

Re-examined by Mr. MOULTON, Witness said the net cubs cost of the 
Manchester building was 64d. per foot. 

In further reply to Mr. SARGANT, Witness said that the cost of the 
building at Bloom-street was £48,000, from which was deducted £13,090 
for the chimney and all foundations, cost of material, &c., and if these items 
were included it would bring the cost up to 8d. and a fraction per foot cube. 


Mr. JAMES SWINBURNE, examined by Mr. MOULTON, said he had 
examined the plans put in by the London County Council, upon which 
Mr. Manville had been examined and cross-examined, and, taking them as 
a whole, they provided a station capable of efficiently working up to 
4,000kw. He was of opinion that it was not necessary there should be two 
chimney stacks. The units of plant suggested by Mr. Manville were in 
accordance with modern practice, and the provision made for bringing in 
the mains to the building would fully meet the requirements of a station 
which was, at the outset, filled with its machinery. 

Cross.examined by Mr. SARGANT, Mr. Swinburne said that he bad 
designed more than one electric supply station, but he had not carried them 
out. They had been carried out by the London County Council. 


At the meeting on May 2 (the eighth day's proceedings), Mr. Moulton 
announced that a number of items before this tribunal had been agreed 
between the parties. 


The examination of Mr. Parkir Dawson was then continued by Mr. 
MOULTON. 

In cross-examination by Mr. CRIPPS, Mr. Daweon said there would 
be no difficulty in getting the boilers into the building shown on the plans 
presented by the Council, The space required for this was 12ft. 10 gin. 
longitudinally of the boiler house, transversely l2ft. There was no iron 
casing in addition shown on the plans, and he did not see why such iron 
casing was wanted. (After a lengthy discussion, it was agreed that the 
figure 13ft. 2in. iu lieu of 12ft. 104in. should be accepted as necessary for 
getting in the boilers.) 

Mr. CRIPPS : We are going to give evidence that the boilers shown on 
the plans submitted by the Council are much too close, and tbat if the 
boilera were intended for effective use, as shown on the plan now presented, 
it would be impossible to have them installed in the building at all. He 
had had the plans measured, and Mr. Robert Hammond would tell the 
tribunal that the scale showed 88ft., whereas on witness’ own showing 
94ft. gin. would be required. 

The UMPIRE : The question here seems to be that you have a building 
figured at 107ft. 6in., and that 94ft. Qin. is required for the boilere, You 
have therefore 19ft. 9in. to deal with. 

Mr. CRIPPS : Yes, and we say that in that space there are the flues on 
one side occupying 9ft., and on the other 9ft. din. 

Mr. MOULTON : They are not ou the same level, 


(To be continued.) 


City of London Electric Lighting Oo. (Ltd.) v. The Corporation 
of the City of London. 

In the House of Lords on Saturday the further hearing of this case waa 
continued before the Lord Chancellor and Lords Shand, Davey and 
Robertson. The facta that led to the appeal and the appellants' case were 
reported in our last issue, p. 1778. 

Mr. Cripps, K. C., and Mr. Roskill having been heard for the company, 

Mr. Lawson Walton, K.C., and Mr. Danckwerts, K.C., for the Cor- 
poration, submitted that except eo far as the decision of the Court of 
Appeal was in favour of the company it was right. Sec. 42 of the London 
Sewers Act, 1848, applied to all contracts with the Commissioners and was 
not limited to ‘construction contracts"; the words used were wide and 
general. The act contained no eet of clauses applying to contracts for 
work as distinguished from contracts for supply. On the second point, if 
anyone could be eaid to be interested or concerned in a contract entered 
into by a company, surely a shareholder in a company must be so. It did 
not follow, that because a Commissioner who was a sbareholder in a com- 
pany with which it was intended that the Commissioners should contract 
was by sec. 53 of the amending Act of 1853 expressly prohibited from 
voting as a commissioner while the subject was under discussion by the 
Commissioners; he was not a person interested. Sec. 53 of the Act of 1851 
did not repeal but extended sec. 42 of the previous act. The object of the 
section was to secure that persons who had to decide upon the acceptance 
of contracts should be persons who not only had no interest in any con- 
tract, but were unbiassed in their discussion and votes upon it. This was 
only in accordance with the well.recognised principle, that a man may not 
sit as a judge in his own case, that was laid down in “Davics v. Grand 
Junction Canal Proprietors,” decided in 1852, and followed in numerous 
cases which the learned counsel cited. 

Mr. Cripps having replied, their lordsbips reserved judgment. 


Isaacson v. New Grand (Clapham Junction) (Ltd.). 
The Deputy Judge (Mr. Lush Wilson, K. C.) delivered a reserved judg- 
ment in this case, the facts of which were reported in our issue of May 8. 
The plaintiff wes awarded £100 and costa, 


EnRRATUM.—In the report of the“ Britieh Thomson-Houston Co. (Ltd.) 
v. Mayor and Corporation of Manchester,” published in our last issue, a 
mistake occurs in the fourth line from the bottom in the firet column of 
page 177 ; instead of magnetism ” 1ead “current,” 
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THE FIFE ELECTRIC POWER SCHEME. 


The map below indicates the area scheduled by the Fife Electric Power 
Co., whose bill has passed through Parliament this session unopposed. As 
will be eeen, it embraces the whole of the county of Fife, and supply is to 
be given as follows :—(1) In bulk to authorised distributors ; (2) for power 
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purposes to any person; (3) no supply for lighting purposes, except in so 
far as a supply for power may be used for this purj ose ; (4) no supply in 
the arca of any authorised distributor, except with the consent of the dis- 
tributor, but upon the conditions of the clause embodied in the Somerset 
Power Bill set out on p. 135 of our istue of May 8, as regards unreasonable 
refusal and reference to Bosrd of Trade ; (5) the company to be subject to 
any provieicns as to the taking of a supply which may le embedied in any act 
or provisional crder authorising any local authority, company or person to 
become authorised distributors within the company's area. The company 
also retains the right to apply for provieional orders under the Electric 
Lighting Acts. 

The total area of supply is 504 equare miles, and five generating stations 
are proposed at Comrie, Cowdenbeath, Cupar, Markinch and Leven, all of 


which are in close proximity to extensive colleries, The only town in the 
area which is at present supplying electricity is Kirkcaldy, where the 
Corporation has recently put into operation a combined lighting and 
traction scheme. Provisional electric lighting orders have been granted in 
respect to one or two minor towns, tuch as St. Andrews, Wormit and 
Woodhaven, where no progress has as yet been made with the works, £o that 
the company is entering a territory in which there are numbers of small 
towns, collieries, iron aud engineering work», mi!ls, brick fields, linie works 
and quarries totally unprovided for in the matter of electrical energy. In 
the south-west portion cf the county of Fife the collieries are particularly 
numerous. 

The maximum prices which can be charged by the company under its 
act are as follows : — (1) For any quantity not exceeding the equivalent of 
400 hours of supply at the maximum power which has been demanded, at 
the rate of 5d. per unit ; (2) for any further quantity, 2d. per unit. 

Clause 57 of the Act stipulates that if within two years from the date of 
its passing the company have not substantially commenced their works, 
and if within four years from the passing of the Act a generating station or 
statione, sufficient in the opinion of the Board of Trade to give a supply 
have not been erected, the latter may order that the powers of the com- 
pany shall cease either as to the whole or any portion of the area of supply. 

The capital of the company is £600,000 in £10 shares, with the usual 
one-third borrowing powers. The promoters are Sir Ralph W. Anstruther, 
Sir James Sievewright, David Russell, Robert Russell, Arthur Sanderson, 
James Pringle, James A. Hood, William Robertson, J. A. Dewar, W. S. B. 
McLaren, and the following have been selected as first directors with three 
others not yet nominated: Robert Russell, James A. Hood, W. S. B. 
McLaren and H. Grabam Harris. Powers are taken for the payment of 
interest out of capital during construction at the rate of 3 per cent. for 
four years or less. 


NORTH-WESTERN ELECTRICITY AND POWER GAS 
| BILL. 


Lord Glanusk's Committee resumed the consideration of this bill on 
Friday, when Mr. Balfour Browne addressed the Committee on behalf of 
the promoters. In the course of his epeech he called attention to the fact 
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Generating Stations are shown thus: _.. o 
Local Authority already eupplyirg electricity thus; ... ZA 
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that Mr. Corbet Woodall, a witness for the gas companies, had admitted 
that if the company could supply Mond gas at the price of 2d. per 1,000ft. 
to produce electrical energy, it would be a price lower than that at which 


the existing companies could supply it. ; 
After the Committee had deliberated for half an hour in private, 
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of the bill proved, subject to certain limitations. 
give the promoters the whole area they asked for [see the map below], and 


from the operation of the bill. 
should be limited to Mond gas and electricity, and the expression “ power 
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The CHAIRMAN announced that the Committee found the preamble 
They had decided to 


would not exclude the various towns and boroughs which had petitioned 
The Committee considered that the bill 


gas must mean any power gas approved by the Board of Trade and limited 
to the power gas produced by the inventor, With regard to the power to 
let or dispose of some of the land acquired, the Committee did not think 
that land acquired by compulsory powers should carry with it the right to 


sell it to others, and, therefore, they would not give the promoters power 


to let or dispose of it to other persons. With regard to lighting, the bill 


should not carry power to supply electrical Jighting from the company to 


private persons or large hotels. The Committee were no“ inclined to give 
the company power to lend money, and that provision must come out of 
the bill. The time for construction would be fixed at four years after 


Jan. 1, 1904. 


WOOD GREEN URBAN DISTRICT COUNCIL BILL. 


The Wood Green Urban District Council Bill came before the Police and 
Sanitary Cemmittee of the House of Commons, presided over by Mr. Hey- 
wood Johnstone, on Friday, May 15. One of the objects of the bill was to 
make further provision with regard to the ele trie light undertaking of the 
Council, and Mr. VESEY KNOX, who appeared for the promoters, drew 
especial attention to clause 10 :—“ The Urban District Council of Hornsey, 
the Urban District Council of Tottenham and the Urban District Council 
of Edmonton, or any or either of them, may enter into and carry into 
effect agreements for the supply of electrical energy in bulk by such 
councils, or any or either of them to the Council. All such agreements 
shall in all respects be subject to the approval of the Foard of Trade.“ 
Although it was not unusual, he said, for local authorities to take power to 
supply electricity in bulk, it was unusual for a local authority to obtain a 
supply in bulk from an adjoining local body. There was a bill now before 
Parliament, promoted by Stoke Newington, for obtaining a supply of elec- 
tric energy from Hackney. In the present case the three district councils 
made no objection to the propoeal of the bill. Wood Green had, under 
provisional order, power to supply electricity, but at present had no plant 
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Hornsey, which got its powers in 1898, had a good deal of spare plant, 
and the other two districts only obtained their powers last year, and were 
in course of preparing their schemes. Wood Green would probably be 
able to supply itself lates on, but parts of the district could be more 
conveniently supplied by one or other of the councils mentioned. 
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Mr. W. C. C. HAWTAYNE, consulting electrical engineer to the pro- 
moters, said that all the four local authorities concerned had provisional 
orders for electric lighting powers. Hornsey had a generating station, 
for Edmonton he had prepared a scheme for consideration, and 
Tottenham had asked him to prepare a scheme for them. Having 
regard to the geographical position of the four districts, it would 
not be economical for them to each have a generating station, but 
to have one generating station for the four. It was, of course, a mat- 
ter for careful consideration whether it would be advisable for Wood 
Green to take a supply from outside or make its own. At the present 
moment the question could not be answered with anything like certainty, 
nor would it be possible to say, definitely, what course would be the most 
economical, until they knew at what price they could be supplied by an 
outside authority, But it was desirable that they should obtain the power 
to buy from outside, so that when the time came they would be able to do 
so if it was found that it would be economical. The Committee, last year, 
had seemed to be of opinion that it would be a good thing if some local 
authorities, instead of generating electricity tlieniselves, could purchase it 
in bulk from other local authorities. 

Mr. FRERE, Parliamentary agent, said that a similar clause to that 
now asked for had been passed by one House in the Stoke Newington Bill. 
He pointed out that the Local Govenment Board had taken the objection 
that clause 10 would have the effect of conferring powers of supply on 
outside councils who were not parties to the bill. The councils could not 
give a supply without borrowing money for the purpose, and they could 
not borrow without the consent of the Local Government Board. It would 
be seen that the clause was made contingent on the approval of the Board 
of Trade being given. 

The CHAIRMAN : Have either of these Councils power to supply in 
bulk outside their own district ? 

Mr. FRERE : I take it that they have not, and that that is why we are 
asking for this clause. 

Mr. BOYCE (of the Local Government Board): Under the Clauses Act 
of 1899 you are prohibited from supplying outside districts except by the 
authority of Parliament or by licence of the Board of Trade under the 
principal act. 

WITNESS: Lowestoft has obtained the power and also Dartford. 

The CHAIRMAN : It is common enough in setting up electric lightiog 
undertakings to take this power. 

A MEMBER OF THE COMMITTEE: The Board of Trade have said 
that they have no power to give the licence. 

Mr. FRERE: The Wood Green Council have power to take electricity. 
What we want is power for Hornsey and the other districts to supply. 

Mr. LOVEGROVE, engineer to the Hornsey District Council, said that 
the Council obtained their power to supply electricity in 1898, the area of 
supply being limited to the parish of Hornsey. They could not supply 
electricity outside their district. They had their generating station, having 
spent £90,000 on it, and it was situated within 1, 400yds. of the Wood Green 
boundary. The total load was two-fifths of the capacity of the plant, and 
it might be easily arranged to supply Wood Green from the station. There 
was provision for the erection of two additional boilers and corresponding 
generating plant. 

jy Mr. CORRIE GRANT, a member of the Committee: He had not 
examined the provisional order of the Council from the point of view of 
giving a supply in bulk. (The provisional order was here produced and 
examined by the Committee.) 

WITNESS said that the Council for whom he spoke were anxious for 
the bill to pase, being agreeable to the proposal it contained. 

Mr. BROADBANK, member of the Tottenham District Council and 
chairman of its Electrical committee, stated that the Council obtained its 
order for the supply of electricity in 1902, and proposed to put up their 
own atation. They had had clause 10 of the present bill before them and 
agreed with it. 

Mr. WRAMPLING, member of the Electric Lighting committee of 
the Edmonton District Council, gave similar evidence. They had given 
instructions for a scheme for the supply of electricity to be prepared, and 
were now considering the subject. They would be willing to supply Wood 
Green if they had a generating station of their own. 

The CHAIRMAN, in announcing the decision of the Committee, said: 
We are satisfied as to the willingness of these three councils to supply, and 
we are of opinion that this clause should pass. We think that, probally, 
the licence mentioned in the general act refers to the supply of electric 
light, not to the supply of energy in bulk. 

The Committee then proceeded to consider the other provisions of 
the bill. 


ROMFORD AND DISTRICT TRAMWAYS BILL. 


This bill came before Mr. Kearley's Select Committee in the House of 
Commons last week, The measure is promoted by the Empire Klectric 
Light and Power Co., and proposes the construction of about 4 miles of 
overhead electrical tramways in Romford, to be joined up with the existing 
Ilford tramwaye. The cost of the undertaking is estimated at £56,000. 
The promoters have agreed to construct the tramways on terins which 
they have made with the Urban District Council of Romford who support 
the bill before Parliament, and also with the County Council of Essex, who 
have withdrawn their opposition. They also propose to take over and 
exercise the powers of the Urban District Council under the Electric 
Lighting Provisional Order Bill of 1900. The tramway portion of the bill 
was opposed by certain frontagers, and also, principally on the ground of 
competition, by the Great Eastern Railway Co. 


Mr. J. BARKER, chairman of the Empire Electric Light and Power Co., 


said that he and his friends were prepared to guarantee the money for the 
undertaking up to £100,000. In cross-examination he admitted that he 
had not got in writing a contract with any one of his friends to subscribe 


THE ELECTRICIAN, MAY 22, 1903. 


any portion of this sum. It was, however, as certain as it could be short 
of laying it on the chairman’s table. Replying to the chairman, Witness 
said he was prepared to submit to a binding engagement on the part of the 
syndicate to find this money. 

Lieut.-Col. L. H. PHILLIPS said he was the holder of 1,000 shares 
in the company, and for the purposes of this tramway undertaking he was 
prepared to take further shares to the extent of £5,000. 

The CHAIRMAN intimated that the committee before coming to any 
decision would take care to be satisfied as to the financial stability of the 
syndicate, 

Mr. W, C. C. Hawtayne, with Mr. A. Slatter, said that the estimates 
for the construction of the trainways, exclusive of road widenings, was 
£26,000, and Major Cardew also gave evidence in favour of the bill. 

Sir RALPH LITTLERH, K.C., for the frontagers, submitted that n» 
necessity whatever had been shown for the proposed tramways, and if they 
were eanctioned without road widenings being imposed upon the pro- 
moters, the working of the service would involve serious interference to 
tradesmen. He also submitted that it was a matter for the consideration 
of the Committee that those members of the Romford District Council who 
had been called in support of the scheme had a direct pecuniary interest in 
ita promotion, inasmuch as they were owners of building estates supposed to 
be served by the tramways. He commented upon the fact that while the 
estimates, including equipment, amounted to £46,000, the capital of the 
syndicate, taking the most favourable view, did not amount to more than 
£50,000. He pointed out that according to the register the nominal 
capital of the Empire Electric Light and Power Co. was £50,000, and of thia 
not more than £2,500 was paid up, and only £10,000 had been subscribed. 

Evidence was taken on behalf of the frontagers, and on Friday, May 
15, the Committee adjourned until to-day. 


ROCHESTER, CHATHAM AND DISTRICT TRAMWAYS. 


Yesterday (Thursday), Lord Camperdown’s Committee had under con- 
sideration hills for the construction of tramways in and around Rochester 
and Chatham. There are two sets of promoters—viz., the Rochester Cor- 
poration and the Chatham and District Light Railway Co. Certain front- 
agers objected to the scheme, and the only other opponents were tlie 
South-Eastern and Chatham Railway Co. 

Mr. RAM, K.C., for the Rochester Corporation, said that in 1897 the 

Chathain and District Light Railway obtained power from the Light Rail- 
way Commissioners to construct tramways iu Chatham, but powers were 
refused for Rochester because of the narrowness of the streets. Since 
that time Rochester had spent about £10,000 upon widening, and in the 
present bill they were asking for powers to create a new street and for 
further widenings, so that that would surmount the difficulties which 
were held to be insuperable by the Light Railway Commissioners. 
iillingham, Chatham and Rochester now practically adjoined, and they 
extended for a considerable distance down the Medway, and there were at 
present no means of intercommunication between those three towns. 
The ratepayers of Rochester were practically unanimous in favour of 
the scheme. The Chatham and District Light Railway proposed 
to erect some lines in Rochester as a portion of their scheme, but 
it was agreed that the Corporation should make all the lines within the city 
of Rochester, and, after having made the lines, that the Corporation should 
lease the lines to the company for 40 years, at the end of which time 
the lines should belong to the Corporation. The rent to be paid by the 
company was to be sufficient to cover the interest and sinking fund charges 
and also a sum not exceeding £1,009 a year towards the money spent on 
street widenings. The result was that the Corporation need only ask for 
a capital of £140,000, as against an amount originally propcsed of £179,000. 
They avoided the expense of making a generating station because the com- 
pany would run the cars frora their existing generating station. Lord 
Morley was in favour of the scheme but thought it necessary to give the 
Committee special power to incorporate in the bill, if they thought fit, 
parts of the Chatham bill iu the Rochester bill. That was a very unusual 
procedure. 

Mr. BALFOUR BROWNE, K.C., for the Light Railway Company, 
said the lines constructed in Chatbam were 84 miles in extent. 
On those lines the company carried a large number of workmen 
to and from Chatham Dockyard. The share capital was £150,000, 
and the borrowing power was £50,000, and Chatham and 
Gillingham could purchase at the end of 42 years if they cho:e. 
Rochester, Chatham, Old Brompton, New Brompton and Gillingham, 
which were practically one continuous town, had a population of something 
like 120,000 and in addition to this they hoped to serve by new lines in con- 
junction with their existing onea Strood, Gadshill, Rainham and Maidstone. 
The distance from Chatham to Maidstone was 6 miles 7 furlongs, and 
they wished to carry goods in addition to passengers. With this object 
in view they proposed to make a great deal of the line over private pro- 
perty, and it would also conduce to speed. They proposed to do that 
journey in about 40 minutes, which was much less than that of the rail- 
way because of the roundabout route of the latter. The Rainham exten- 
sion was over Ó miles in length, and in respect of this the company had 
more cause for complaint on *he ground of competition, but he objected 
to their locus on the ground that they had not mentioned that particuler 
line in their petition. 

The Committee decided that the company had no locus to oppose this 
portion of the line. 

The remainder of the day was spent in hearing evidence, after which the 
Committee adjourned. 


OTHER ELECTRICAL BILLS. 


The Birmingham Corporation Bill was read a third time and passed in 
the House of Lords on Thursday last week, and the Great Eastern Railway 
Bill was read a second time, 
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In the House of Commons on Thursday last week, the Coventry Electric 
Tramways Bill and the Seaforth and Sefton Junction Railway Bill were 
read a third time. 

The Great Northern and City Railway Bill was read a third time and 
passed in the House of Lords on Friday last week. 

The Stoke Newington Borough Council Bill was read a third time and 
passed in the House of Lords on Monday. In the House of Commons on 
the same day the Watford and Edgware Railway Bill was read a third time. 

The Hove, Worthing and District Tramways Hill, the Somerset and Dis- 
trict Electric Power Bill and the Dudley, Stourbridge and District Tram- 
ways Bill were read a third time and passed in the House of Lords on 
Tuesday. In the House of Commons on the same day the Leigh Corpo- 
ration Bill was read a third time. 

A House of Lords Committee commenced consideration on Thursday 
la-t week, of the Taff Vale Railway Co.’s bill, which, among other things, 
sought power to work its lines by electric traction. ‘The ouly opposition 
was with regard to preventing the company. from supplying electrical 
energy for purposes other than the working of the railway, but the Com- 
mittee, after consultation with Lord Morley, the chairman of Committees 
conxidered the drafting of the bill sufficient to prevent this. The preamble 
of the bill was proved. 

In the discussion of the clauses of the tramway portion of the Pontypridd 
Urban District Council Bill, the promoters agreed to take power from the 
South Wales Electrical Power Distribution Co. for working the lines 
out-ide the borough of Pontypridd. The House of Lords Committee 
proceedings were dealt with in our last ixsue. 

The Chard Corporation Gas and Electricity Bill has been passed by the 
House of Lords as an unopposed measure, 

Lord Morley's Committee on unopposed bill: has passed the Dover 
Corporation Bill, which provides for the purchase of the Dover Electricity 
Supply Co.’s undertaking. 

The Bournemouth Corporation Tramway Bill is now proceeding as an 
unopposed measure, and has been passed by Lord Morley's Committee. 
The bill provides for the acquisition of the Poole and District Electric 
Traction Co.'s undertaking, and the construction of other tramways. 

The Salford Corporation bill has also been passed as an unopposed 
measure. Among other things, provision is made for the construction of 
additional tramways and additional electric lighting powers. An agree- 
ment with the Manchester Corporation with regard to tramways is also 

cheduled to the bill. 

The Exeter Corporation bill came before a Committee of the House of 
Lords on Friday last week. The tramway portion of this measure pro- 
vides for the construction of new electric lines as well as the reconstruction 
for electric traction of the existing tramways, in connection with which 
it is proposed to borrow £110,000, which includes the purchase of the 
present lines, There was some opposition on the part of a few ratepayers, 
but the preamble of this portion of the bill was found proved. 

The preamble of the Preston and Horwich Tramways Bill was passed by 
a House of Lords Committee on Wednesday. The Bill provides for a net- 
work of electric tramways covering the portion of the county of Lancashire 
lying between Manchester, Liverpool and Preston, incidentally connecting 
up with the municipal tramway systems of Preston, Bolton and Wigan. 


WIRELESS TELEGRAPHY. 

In the House of Commons yesterday (Thuraday), Mr. JOHN CAMPBELL 
asked the Secretary of State for War whether he could state the approxi- 
mate cost of the various systems of wireless telegraphy recently employed 
in Somaliland ; whether he was aware that the wireless system was 
thoroughly tested during the German army manwuvres last autumn and 
failed ; and whether he could inform the House what system of field 
telegraphy had been adopted in Germany, Austria and the United States. 

THE SECRETARY OF STATE FOR WAR : It ia not possible at pre- 
sent to calculate the cost of wireless telegraphy in Somaliland. I am aware 
that the wireless system was tested during the German Army Manceuvres 
last year, and judging from the information received it did not fail. Several 
wireless systems have been under trial in Germany, Aus'ria and the United 
States, but none appear to have been adopted ; the other systems of field 
telegraphy in vogue in those countries are practically the same as that 
adopted in the British Army. 

Mr. GIBSON BOWLES asked whether it was not the fact that the 
system used in Somaliland was that, not of the army, but of the navy ? 

Mr. BRUDRICK said that would not be entirely accurate. The War 
Office applied to the Marconi Company for the best instalment they could 
supply for Somaliland, but they were not yet in a position to supply the 
full requirements of a field service. 

Mr. J. CAMPBELL asked whether the right hon. gentleman would say 
what was the system in the British Army. 

Mr. BRODRICK : I am afraid I cannot reply to that. 


In reply to Mr. DOUGHTY in the House of Commons on Wednesday, Mr. 
BONAR LAW said that negotiations were in progress for fitting a certain 
number of light vessels round the coast of the British Isles with wireless 
telegraph apparatus. The matter was being pushed forward with the 
least possible delay. 


ELECTRICITY SUPPLY IN CAMBERWELL. 

In the House of Commons on Wednesday, Dr. MACNAMARA asked the 
President uf the Board of Trade why the Board of Trade had decided not 
to sanction the application of the London Electric Supply Corporation for 
an extension of its area in the northern portion of the borough of Camber- 
well so as to include the entire borough, such application having the 
approval of the local authority, having regard to the fact that an applica- 
tion of the County of London and Brush Provincial Electric Lighting Co. 
made in 1896 to supply the entire pariah of Camberwell, includivg the 
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area then granted to (and in competition with) the London Electric Supply 
Corporation (Ltd.), was granted by the Board of Trade. The practice of 
the Board of Trade, he said, had been to grant competitive orders 
throughout the metropolis when application for them had been sup- 
ported by the local authority, and he would like to know in what 
previous cases the Board of Trade had refused such applications. 
He therefore asked that the decision of the Board not to grant the order 
now applied for by the London Electric Supply Corporation should 
be reconsidered and the order granted, so that the matter might be decided 
by Parliament. 

Mr. GERALD BALFOUR, in reply, said that it appeared from the 
evidence which was submitted at the inquiry that the London Electric 
Supply Corporation, which obtained Parliamentary powers in the northern 
part of the borough of Camberwell in 1890, executed no works there 
until 1898, and at the date of the inquiry had only 64 consumers. 
Having regard to this and to other circumstances connected with 
the case, and also to the fact that the company had made no 
survey of the proposed area, and no estimates of cost or revenue, 
it seemed to the Board that the order ought not to be sanc- 
ticned, and if sanctioned, that there was no probability of its receiving 
the assent of Parliament. In these circumstances they did not think it 
desirable to put the parties to the expense of fighting the case before a 
Parliamentary Committee. It has no doubt been the practice to grant 
competitive powers in the metropolis, but only in the more urban and 
populous parts. In reply to the second part of the question, he said the 
Board of Trade have refused to grant competitive orders in Clerkenwell, 
St. Luke's, Newington and Wandsworth. He was not prepared to reconsider 
the decision. 


WATER. TUBE BOILER EXPLOSION. 

In answer to Sir WILLIAM ALLEN, in the House of Commons on Wed- 
nesday, Mr. BONAR LAW said the Board of Trade had ordered an euquiry 
into the explosion of a Babcock and Wilcox boiler at Messrs. Belliss and 
Morcom's works, Birmingham. 


WORKMEN'S COMPENSATION. 
Mr. J. WALTON presented a bill in the House of Commons on Wednea- 


day, which was read a first time, to amend the Workmen's Compensation 
Act, 1897. 


WOLVERHAMPTON TRAMWAYS. 


The adjourned debate on the Wolverhampton Tramway com- 
mittee's report on the Lorain surface-contact system was resumed at 
the meeting of the Corporation on Wednesday. 


At a previous meeting the chairman of the committee (Ald. C. T. 
MANDER) moved: “ That the Corporation, notwithstanding the non- 
compliance by the Lorain Steel Co. with the conditions of their contract, 
should take over the 11 miles of track laid down, and that payment be 
made to the company for the electrical equipment thereof, subject to the 
contractors undertaking to carry out certain improvements, and in default, 
that all matters be referred to arbitration." An amendment moved by 
Mr. WHITE was to the effect that, as the company had not fulfilled the 
conditions imposed by their contract the Corporation declined to take 
over the track laid down, and called upon the company to carry out the 
stipulations contained in Clause 16 of the contract, or proceed to 
arbitration. 

The debate was now resumed by Mr. GREENSILL, who contended that in 
course of time the overhead system would be superseded. He did not 
think it would be wise to go to the expense of changing the system or going 
to arbitration, and said he was convinced that 95 per cent. of the rate- 
payers were in favour of retaining the Lorain system. 

Mr. F. Evans pointed out that the public had been misled by the figures 
that had been supplied as to what the cost of the Lorain system would be. 
It was originally stated it would not cost for electricity more than 4d. per 
car-mile more than the overhead system, but it now worked out at nearly 
1d. per car mile extra, and, in addition, there was the extra sum required for 
sinking fund and interest, which amounted to £1,450 per annum. It waa 
further etated originally that it would cost more by £2,000 per annum to 
work the Lorain than the overhead system, whereas he estimated that it 
cost £5,670 more. He favoured the municipalisation cf tramways, but he 
objected to the isolation of the borough, which was detrimental to trade, 
and he advocated an arrangement being made by which the British Electric 
Traction Co, should run into the borough, and that the Corporation should 
rnn into the outlying districts. 

The Mayor said he was compelled, after studyiog the facts and figures 
to vote for the amendment. In order to arrive at a proper conclusicn he 
had asked their electrical engineer (Mr. Shawficld) to prepare an authorita- 
tive statement on the question of the cost of the Lorain system, and he 
had been supplied with figures which showed that, if the Lorain main- 
tenance was estimated on the present typs of contact plate and granite 
casing, the extra cost of the Lorain over the overhead system was 1'839d. 
per car-mile, or 80 per cent., and the extra annual cost on the whole of the 
routes would approximately be £9,528. When to this was added interest 
and sinking fund, the total increase reached £10,978. Taking the brightest 
view of things, the extra annual cost as between the two systems was 
£4,427. Looking at these figures in the light of the heavy rates of the 
borough, he was of opinion that the cheapest system of traction should be 
adopted consistent with reasonable safety. If that were not done there 
would be a risk of the rates beiug called upon to make up the deficiency. 

Ald. MANDER, in reply, contended that if the amendinent was carried they 
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would be playing into the hands of the British Electric Traction Co., who 
were working tooth and nail to get Wolverhampton into their bands. Then, 
if they went to arbitration and the decision went against the Corporation, 
they would have to pay the Lorain Company from £24,000 to £25,000, 
they would have to expend £2,000 to take up the boxes and reinstate the 
track, and £8,500 to put up the poles and overhead wires, making a total 
of £35,000. To repay that in 20 years would require £2,500 a year. He 
firmly believed the Lorain system was the best for the borough. The 
amendment was then carried by 28 votes to 17. 

Clause 16 of the agreement between the Corporation and the 
Lorain Company referred to in the above discussion readsas follows :— 

But if, at the termination of the period of maintenance, the Lorain Steel 
Co.'s surface-contact system as applied to the city tramways shall not have 
proved itself a commercial succees as defined and provided for in Articles 18 
and 19, or if it shall prove to be dangerous either to huinan beings or 
animals using tle streets or roads either by escape of electric energy from 
contact studs or other causes clearly attributable to defects in the system, 
the contractors shall, upon receipt of notice to that effect from the Corpo- 
ration, proceed to take up and remove the feeder pillars and contact boxes 
which have been put down by them, and shall reinstate and make good to 
the reasonable satisfaction of the Corporation all paving which may have 
been taken up or disturbed by the contractors in connection with the work, 
but all cables and connections laid under the surface of the carriageway or 
footway shall become the property of the Corporation and shall not be dis- 
turbed, and the Corporation sball not make any payment to or reimburse 
the contractors for any costs or expenses incurred by them in connection 
with the whole or any part of the work. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


Birmingham Corporation require an engineer for their electricity 
supply undertaking. Salary £1,000 per annum. Applications to 
town clerk (Mr. G. O. Smith) by June 13. See advertisement. 

An assistant tramways superintendent well up in overhead con- 
struction, management of men, &r., is required for a municipal 
tramway in the North. See advertisement. 

Bolton Tramways committee require a chief inspector and an 
assistant. Applications to Tramway Ofti:es, Bolton, by June Il. See 
advertisement. 

There are vacaucies for three premium pupils at Bedford Corpora- 
tion electricity worke, Particulars from borough electrical engineer, 
Mr. R. W. Phillips. See advertisement. 

A mathematical lecturer and an assistant demonstrator in the 
physics department are required for the Northern P.lytechnic 
Institute, Holloway, London. Applications by June 15. 


Mr. O. S. Spokee, Wh. Ex., of University College, Liverpool, has 
been appointed assistant lecturer in science and technology at the 
Municipal School of Science, Art and Technology, Londonderry. 
The appointment is subject to the approval of the Department of 
Agriculture and Technical Instruction in Ireland. 

Mr. G. W. Grosset, late assistant at Leith, has been appointed 
junior shift engineer at Bradford. 


Acciington.— An analysis of the accounts of the Accrington Cor- 
poration electricity department, which appeared on p. 183 of our 
last issue, was inadvertently inserted under the heading of Carlisle. 

Aldershot.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £5,000 for electric lighting exten- 
sione. The electrical engineer (Mr. F. J. Robins) said that before 
they could connect any more consumers additions must be made to 
the plant. No opposition. 

Arbroath.—The Council have discussed a report from the con- 
sulting engineers (Messrs. Buchan and Hogarth) on the probable 
cost of establishing electricity works. Three sites have been sug- 
gested, the capital expenditure involved is estimated at £16,330, 
£17,130 and £16,950. Messrs. Buchan and Hogarth think it inad- 
visable to put down the generating plant at the gasworks or to place 
it under the management of the gas mauager and the gas committee, 
* as this method of procedure had not been found satisfactory at 
other places.” If 18 arcs and 5,000 incandescents were in use in the 
compulsory area the revenue would be £1,964, and the running 
expenses, taking into account the cost of the different sites proposed, 
would be from £1,931 to £2,037, but the engineers suggest that a 
somewhat larger area should be taken in at the outset. 

Argentina.—The Review of the River Plate contains a description 
of the new cargo mole of the Bahia Blanca and North-Western Rail- 
way Co. at Pahia Blanca, the first shipping wharf in that country 
having its machinery operated solely by electricity. 

There are four cranes (each elevated on arches to permit of railway 
trucks passing underneath and each of a carrying capacity of 50 cwt.), four 
capstans, twosack elevators and a wagon traverser. Two Browett-Lindley 
engines, two Danks boilers and two Silvertown dynamos, of the India 
Rubber Co.'s four-pole direct-current ty pe, each of a capacity of 100k w. at 


240 volts, are installed. The cranes were supplied by James Carrick and 
Sons, and the controllers, motors and automatic switches by the Inter- 
national Electrical Engineeriog Co. Are lighting is ueed to facilitate 
loading and unloading operations. 

The new electricity works at Victoria, Entre Rios, started supply 
on 13th ult. 

Buenos Ayres municipality has granted an extension of eight 
months to the Compania Allemana de El»ctricidad to commence the 
conversion of the Metropolitan Railway to electric traction. 

Rosario municipality has declined the offer of the United River 
Plate Telephone Co. to establish a telephone system for the city, on 
condition that the undertaking should be exempt from taxes for 
50 years. 

Moron municipality has granted an exclusive concession to the 
Compania Popular de Electricidad for the establishment of electricity 
works. 

Mr. V. Lindop has been appointed general manager of the River 
Plate Electricity Co., who have stations at La Plata, Tucuman, Salta 
and Santiago. 

Ashton-under-Lyne.—Arrangements have been made for the 
through running of tramcars from Ashton to Stalybridge and between 
Ashton and Moseley. A report of the progress of the electricity 
supply undertaking, submitted by Mr. Edwin Barlow, stated that 
1,151,446 units of electrical energy had been sold during the year 
ended March last, an increase of 174,102 over the previous year. 
The cost of coal per unit had been 34. against 1:07d. last year. 

Barnstaple.— In reference to the proposed electric lighting of the 
music hall and market (referrel to in our last issue) the Couucil 
decided on Saturday to consult Mr. W. H. Trentham. 

Bath.—The accounts of the electricity undertaking for the year 
ended March shows a gross profit of £5,800, or about £100 less than 
last year. The private lighting revenue increased by £2,336, and 
public lighting by £1,500. Expenditure included £371 for renewals 
of machinery and hire of plant. Interest and sinking fund on loaus 
(now £110,000) were £5,424, leaving a net profit of £376. The 
previous year's profit was £857. 

Batley.—The Corporation have come to an agreement with the 
British Electric Traction Co. on the electric tramway question which 
provides for the supply of electric energy by the Corporation to the 
company for running the cars in Batley. The company agree to tak a 
from the Corporation 400 000 uni's of electrical energy per annuin 
at lid. per unit. The Corporation will construct and electrically 
€quip the lines and will lease same to the company for 28 year», the 
latter paying sinking fund and iuterest (estimated at £2,100 per 
annum) The agreement also provides for the frequency of services, 
&c., and the maintenance of the permanent way by the Corporation 
to the company's reasonable satisfaction and at the company's cost. 

Bermondsey (London).— The Council on Tuesday considered the 
report of the Electric Lighting committee, abstracted in our issue of 
May 8, recommending extension of the electricity undertaking at an 
estimated cost of £51,552. The Finance committee reported 
adversely on the proposal, and alleged that the cost of additional 
land required was not included in the estimate, that the estimated 
eurplus of £314 on the working of the electricity undertaking for 
year ended March 31 had turned out to be a deficit of £171, and 
that no provision had yet been made for reserve or depreciation. 
The chairman cf the Electricity committee (Mr. Cox) stated that 
the laud required was owned by the Council. He contended that 
there was a profit on the years working, and one customer had 
entered into à contract to take current to the value of £937. 10s. 
per annum on the proposed extensions baing made, He thought 
there would bs a net profit of £620 a year in Rotherhithe After 
discussion the Council decidea by 38 votes to 12 to approve the 
extension scheme, and the committee were authorised to get out 
specifications and to advertise for tenders. It was also decided that 
certain extensions of mains be proceeded with at an estimated cost of 
£1,500. 

Birmingham.—The total number of 8 c.p. lamp: connected is now 
1,200. From July the charges for current will be 61. and 44. per 
unit for lighting and 31. and 2d. for power, and where more than 
3,000 units are taken per quarter for motor power, 31. and 15d. will 
be charged. "The accounts of the electricity department, abstracted 
in our last issue, were approved by the City Council on Tuesday. 

Blackpool and Lytham Tramways.—This line, which has been 
converted from horse to electric traction, will be opened for trafis 
next week. 

Brighouse.—On the electricity department for the past year there 
was a deficiency of £444. 

Bromley (Kent). —The Council have sealed an agreement with 
the Kent Electric Power Syndicate for supplying electric current 
for public and private lighting. 

Buckingham Palace.—The Electrical Co. inform us that a large 
number of A type Nernst lamps have been installed at Buckingham 
Palace for the past 13 months with perfectly satisfactory results. 

Burnley.— The receipts from passenger traffi: on the municipal 
electrical tramways for 1902.3 were £36,097. 103. 8d., from parcels 
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and advertisements £417. 58. 2d., total £36,514. 158. 10d. The total 
expenditure was £25,034. 19a. 7d., and the gross profit £11,479. 163. 3d. 
Interest and sinking fund absorbed £6,720. 163, rents for leased 

ortions of tramways £1,867. 11a. 4d., and sundry creditors £316. 14s , 
eaving £2,574. 148. 11d. for reserve for repairs and depreciation. 
6,131,050 passengers were carried, against 3,042,845 in the previous 
year, the car-miles run being 697,785 and 305,176 respectively. The 
passengers per car-mile were 8 78 in 1903, against 9:97 in 1902, while 
the fares per passenger were 1:41d. and 1 42d. and the traffic receipts 
per car-mile 19:52d. and 14:38d., the expenditure being 8 61d. and 
9 61d. respectively. The working expenses were 68°55 per cent. of 
receipts in 1903, compared with 72:98 in 1902. In 1903 Burnley 
Corporation supplied 891,693 units of electric energy and Nelson 
176,847 for the tramways, against 151,445 and 2,493 in 1902. "The 
electrical power per car-mile was 1:53 units in 1903 and 1°54 in 1902. 

Burton.— Discussing the accounts of the electricity department 
last week, the chairman of the Gas and Electricity committee (Coun- 
cillor Lowe) stated that the electric lig t undertaking had not made 
that progress that he could have hoped. Sale of current had some- 
what increased, but not in the same proportion as for the last year 
or two. The profit was only £162. 163 3d., compared with £545 
last year, but that was accounted for by the fact that the assessment 
bad been raised from £150 to £940. e tramway generating plant 
was ready, and they were in a position to supply electric energy for 
traction at any moment. 

Bury (Lancs ).—The gross profit fur 1902-3 on the electricity 
works was £3,078, and after paying interest and sinking fund the 
net profit was £21, compared with a loss of £159 in the previous 
year. The units sold were 424,993. The consumers were 355 and 
the equivalent 8 c.p. lamps connected 35,647. 

Bury St. Edmunds.— During the year the electricity department 
sold 170,359 units of electric current, compared with 73,010 for 
1901-2. The total income was £2,791. 128. 2d., compared with 
£1,194. 38. 84. 

Caerphilly.— The Board of Trade recently refused to grant a pro- 
visional order for the district. A local inquiry was held into the 
Council's application, and, as local feeling was exercised, the Council 
appli:d to the Board of Trade for their reason for refusing to grant 
the order. This the Board has declined to give, or to supply a copy 
of the report of the commissioner who held the local inquiry. 

Camberwell (London).— The Board of Trade have notified the 
Council that, after full consideration of the circumstances of the 
application of the London Electric Supply Corporation for a pro- 
visional order to extend their present area of supply, they had 
decided not to grant the order. This communication was discussed 
at the Council meeting on Wednesday, when it, was resolved to bring 
the subject before Parliament. 


Cardiff. —The Splott electric tramway route was opened for traffic 
on Wednesday. 


Carlisle.— The brief analysis of electricity accounts attributed in 
our last iesue to Carlisle should have been credited to Accrington. 


Cathedral ting.—1t is proposed to adopt electric lighting at 
Exeter Cath „and experiments are being made as to the most 
suitable method of illumination. 

Ohepstow.— The Chepstow Electric Light and Power Co. have 
notified the Council of intention to start erection of electricity worke. 
It is proposed to adopt the low-tension continuous-current system, 
5 ne to consumers at 240 volts. 


Christchurch.—The Corporation have accepted the tender of the 
Bournemouth and Poole Electricity Supply Co. for street lighting 
during the ensuing season. The company’s tender was for 64 84 c.p. 
Nernst lamps at £9. 108, £160 ; 40 40 c.p. Nernst lamps at £2. 2s. 6d., 
£85. 'Thecompany offered also to convert the existing lamp columns, 
&c., at an estimated cost of £220. The price included lighting, 
extinction, renewals, attendance and maintenance. 


Companies to be Struck off the Register. Notice is given in 
the London Gazette for May 19 that the following companies will be 
sttuck off the register in three months if cause is not shown to the 
contrary :— 

Automatic Fog Signalling and Railway Appliances Syndicate. 
British Motor Traction Co. 

British Volta Electric Glow Lamp Co. 

Collier-Marr Telephone and Electrical Mfg. Co. 

Electric Arms and Ammunition Syndicate. 

General Traction Co. 

International Electric Storage Co. 

Merthyr Tramway Co. 

Monte Video Tramways Co. 

Universal Electric Lighting Co. 

Dover.—The War Office has decided to adopt electric lighting for 
the stores and workshops of the Ordnance Department here. Hitherto, 
as no naked lights are allowed, work has been discontinued early in 
the afternoon during the winter, but when the electric light is 
installed full time will be worked. | 

Dramatising Wireless.“ — Mrs. Langtry is reported to have found 
a new outlet for her vitality. She is credited with the intention of 
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dramatising “the Marconi system, the piece de resistance being an 
effective display of villainy vanquished and virtue triumphant on an 
ocean liner brought about by means of wireless messages from 
Nantucket. Whatever our views as to the merit of the project may 
be, we can wish the gifted lady all success in her enterprise. 
Baling.—U pon the past year’s working of the electricity works 
there was a net profit of £3,082. 133. 


Edmonton.—Mr. Robert Hammond and Mr. W. C C. Hawtayne, 
the consulting engineers en by the Council to report upon the 
question of electricity supply have sent in their reporte, Mr. Ham- 
mond advises that the undertaking be laid out with special regard to 
the supply of electric energy for motive power, as the neighbourhood 
affords scope for a firat-class business of that character. With dis- 
tributing mains laid in certain specified streete, he estimates that 
the maximum load for power would be 300kw. He advises laying 
down at the start two 150kw. sets and a battery of accumulators for 
another 150kw. Capital expenditure about £44,000. Revenue at 
end of three years is put at about £6,550, cost of generation and distri- 
bution £3,640, interest and sinking fund charges £2,749. Mr. 
Hawtayne urges that, while a large profit must not ba expected, 
there is nothing to prevent the Council from embarking on the 
scheme with every prospect of success. Providing for generating 
plant of an rggregate capacity of 375kw., he estimates capital expen- 

iture at £33,000, rovenue at £5,222 (nothing being included for 
public lighting, as in the other case), annual expenditure £3,085, 
and interest and sinking fund at £1,897. 10s, leaving a profit of 
£239. 83. 6d. Both reports deal with the subject of the purchase 
of electricity in bulk. 


Electricity in Miping.—-In the EUR of the Sao Bento (Braz.]) 
Gold Estates (Ltd.) it is stated that it has been decided to utilise the 
water power available upon the property recently purchased by the 
com pany for the installation of electrical plant for the transmission 
of power. 


Engineering Amalgamation. —The well-known Tyneside engi- 
neering and ehipbuilding firms of C. S. Swan and Hunter tnd 
Wigham Richardson & Co. have decided to amalgamate. 


Pelixstowe.—The Council have decided to purchase the under- 
takirg of the Suffolk Electricity Supply Co. in this district for 
£8,000, of which £3,000 is to be retained until a dividend of 6 per cent. 
has been earned. The company is to manage the works for 25 years. 


Free Wiring.—The Kidderminster and District Electric Lighting 
and Traction Co. have decided to alter their free wiring scheme, and 
in futare offer to instal electric lamps and fittings to the extent of 
tix lamps per house, free of initial charge or rent, and to supply 
current at 7d. and 211. per unit (instead of 8d. and 3d. as hitherto). 


Galashiels.—The Corporation have retained Messra, Handsock 
and Dj kes to advise them on electric light and power matters. 


Glasgow.—The salaty of the chief assistant engineer ia the elec- 
tricity department (Mr. W. W. Lackie) has been increased from £425 
to £475 per annum, and that of the chi«f clerk (Mr. MacColl) from 
£225 to £275. 

Gravesend.—The Council have decided not to enter into negotia- 
tions with the Kent Electrical Power Syndicate for the sale of their 
electricity undertaking. 

The price of current on the flat rate has been reduced from 61. to 
5d. per unit, and on the maximum demand rate to 7d. and 2]. 


Greenock.— At the Corporation meeting on Tuesday, the burgh 
electrical engineer (Mr. James Robertson) reported on the state of 
the condensing plant at the electricity works: 

The plaut was erected last year at a cost of £5,472, and Mr. Robertson 
says that several attempts were made to run the plant by the contractors, 
but the:e were abandoned early in August as the suction pipe was leaky, 
and it was no use attempting to work the plant successfully until that had 
been repaired. He thinks that with the kind of piping used it is practi- 
cally impossible to keep the joints perfectly airtight under the conditions 
in which they have to be laid, and that the pump used had not been 
designed to perform the work required. The plant could not be run either 
reliably or economically unless some decided alteration was made. It 
was recommended by the sub-committee that a small pumping station be 
erected at West Harbour in connection with the utilisation of the plant, 
and this was agreed to. 

Hackney (London).—The National Electric Wiring Co. have 
intimated to the Council that the only conditicn upon which they 
will continue the "free" wiring for the district would be on a 
definite guarantee by the Council of the free wiring rentals The 
Council have therefore decided, on the recommendation of the Elec- 
tric Lighting committee, to terminate the present agreement and to 
invite the company to submit terms and conditions upon whic they 
would be prepared to continuethe free wiring. 

Hampton .—The Council's provisional electric lighting order has 
been transferred to the Twickenham and Teddington Electric Supply 
Co., the latter paying the cost of obtaining the order (£346. 83, 5d.) 

Heywood.—4At the Council meeting last week a net deficiency 
of £350 was reported on the electricity supply and tramways depart- 
ments for the year just completed, after payment of interest, sinking 
fund, &c. 
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Hoylake.— Application has been made for sanction to borrow 
£5,500 for electric lighting extensions. 


Ilford.—The annual report of the electrical engineer (Mr. A. H. 
Shaw) states that for the year ended March 31 646 new customers 
had been connected, making 1,070 ; 200 public lamps had been con- 
nected during the year and 20,780yds. of additional public light- 
ing cable had been laid. At the generating station two additional 
generating seta, aggregating 1,100kw., had been started. The 
department commenced supplying current to the tramways in 
the middle of March, and it was anticipated that the extra 
load, tcgether with the economy which would be effected when 
the condenaing plant was completed, and the reduced price of 
coal, would greatly reduce generating costs for the coming year. 
There were 1,070 private consumers and the equivalent 8 c.p. lamps 
connected for private lighting was 36,230 a-ainst 16,919 last year. 
The public arc lamps were 44 against 34, and the public incandescent 
lamps 807 against 513, the total lamps connected being equivalent to 
39,450 8 c.p. There were 28 motors connected, representing 137 H. p. 
The total units generated were 912,643 against 477,750. The units 
sold (lighting) had increased from 403, 144 to 749,575, and for traction 
from 0 to 22,613; the units used on works from 27,329 to 38.295; 
maximum load, lighting, from 345kw. to 605kw. ; traction, Ukw. to 
200kw. ; total, 345kw. to 8U5kw. 


Ilfracombe.— The Council have received an offer from the IIfra- 
combe Electric Light and Power Co. for the lighting of the Alexandra 
Hall. 


]lkeston.— The electric tramway service was inaugurated on 
Saturday. Arrangements have been made with the Derbysbire and 
Nottinghamshire Electric Power Co. for the supply of electric cur- 
rent for traction and lighting. At present there are about 3 miles 
of single track. 


Inverness —' The Council have decided to appoint a consulting 
engineer to prepare a report on electric lighting. 


Islington (London) —At the last meeting the Electricity com- 
mittee recommended the Council to seal the contract with British 
Insulated and Helsby Cables Limited forthe arc lighting of Petherton- 
road, Grosvenor-road and Green Lanes, three important thorough- 
fares in the district. Exception was taken, a3 the tender was not the 
loweat submitted, and the matter was referred to the special joint 
Finance and Lighting committee. 

The Council have appointed a deputation to confer with the 
London County Council as to converting the tramways in North 
London to electric traction. 

At present Southgate-road (in the two parishes of IIackney and 
Islington) is electrically lighted on one side by the Hackney Council, 
and a petition is before the Islington Council asking for the other side 
to be similarly illuminated. 


Kingston-on-Thames.— The accounts for the year ended March 31 
have been issued. There were 530 customers, an increase of 72 on 
the year; the equivalent number of 8 c.p. lamps was 25,767, an 
increaee of 2,882. The gross profit was £3,410. 163. 8d., an increase 
of £1,868. 3s. After paying interest and sinking fund instalment 
the debit balance was £937, against £2,295 in 1901-2. 


Leeds.— The electricitv accounts for the past year have been issued, 
and the figures, together with those for 1901-2, are as follows :— 


1902.3. 1901-2. 
Total eee 8 £56,014 . . £45,532 
Working expenses (including special charges inci- 
dental to change of system . 19,554 15,010 
C/ A .. — 06,059 50,522 
Interest and sinking fund .. ................—... . 55,276 27,152 
"DiggD Met 1,384 ... 5,170 
Units old. /C(CCùù A 4, 488.650 . . 3, 055,165 
ANerage press rasa svne AS 502d. ... 850d. 
Working expenses per uni 0:85d 10d. 
Total expenses per unit (including interest and 
sinking fun!!!! 295d... 31d. 
DUE PIGS: per kl UCr ev RON QU 007d. ... 0254. 
Capital expended during year . ... £166,382 ...£136,932 
Total capital expende l 671,412 ... 505,029 


During the year 905,000 units of current were supplied for power 
at prices ranging from lid. to 2d. per unit, whereas the price for 
lighting was 4d. The Lighting committee recommend the Council 
to put the surplus of £1,283. 11a. to reserve. 


Light Railways.—' The Waltham Cross and Enfield Light Rail- 
ways Order has been submitted to the Board of Trade for contirma- 
tion. Objections by June 6. 

The construction of the Colne to Trawden light electric railway 
was commenced on Tuesday. "The new railway, which is being con- 
structed by Messrs. Greenwood and Batley, will form a junction with 
the Nelson tramways and have a through connection to Burnley. 


Lighthouse Lighting.—The old petroleum light at Swinemiinde 
(Germany) is about to be replaced by an intensified electric light. 


Limerick.— Various extensions of the electric lighting cables have 
been authorised at an estimated cost of £7,000. The electricity works 
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are approaching completion, and it is auticipated that the opening 
will take place next month. 

Liverpool.—The Electric Power and Lighting committee have 
asked the city electrical engineer to submit a report on the cost of 
the electric lighting of the whole of the tramway routes of the city, 
utilising, as far as possible, the tramway poles, and the additional 
cost of extending the present street lighting in the main thorough fares. 

Liverpool-St. Helens Tramways —Through tramway commu- 
nication between Liverpool and St. Helens was inaugurated on 
Monday. 

Llandudno.—The salary of the electrical engineer (Mr. Morton) 
has been increased by £20 per annum. The Council have received 
notice that a syndicate is about to make application for powers to 
construct electric tramways in the district. 

London County Council —At Tuesday's meeting £20,570 was 
loaned to IIackney for electric lighting purposes, and the Finance 
committee recommended *' that, subject to the Treasury sanctioning 
the withdrawal of the existing condition that renewals shall not be 
made the subject of a loan during the continuance of the original 
loan, the application of Hampstead Council for a reduction to one 
period, equivalent to 25 years from date of borrowing, of all out- 
standing loans for electric lighting, be granted: that the equated 
period for the said Icans be 22 years from May 28, 1903; and that the 
rate of interest be £3. 63. 31. per cent. from same date.” This was 
agreed to. 

Magnetic Brakes for Tramcars.—Wellington (N.Z) City 
Council recently let contracts for the tramcars required on their 
tramway system, and all these cara will be fitted with the Westing- 
house maynetic brake. 

New Zealand.—The Government are considering the practic- 
ability of establishing electric power works at the Huka Falls on the 
Waikato river. M. Allo, the Swiss engineer consulted by the 
Government, estimates that power can be obtained from the falls to 
supply all the probable demands for electricity in the North Island. 

Mr. W. G. T. Goodman has prepared schemes for the electric 
lighting of Auckland. The estimate of cost of putting down steam- 
driven plant for lighting the city proper (the public lighting to be 
done at the price now charged for gas) and aleo for supplying 
current for private lighting is £74,000, the annual cost being 
£12,173, and anticipated profit £4,953 a year. If all the suburb: 
were included, Mr. Goodman estimates that the first cost would be 
£130,000, annual cost £21,336 and profit £8,640. 

Northam (W. Australia).—The Municipal Council are making 
additions to their electric lighting plant at an estimated cost of £2,000. 

Obituary.—We regret to record the death of John William Booth, 
chairman and senior partner of Joseph Booth & Bros. (Ltd.), 
electric and steam crane builders, Rodley, near Leeds, Mr. Booth 
was in his 51st year. 


Oldham.— The Tramways committee have, with a view to reducing 
expenditure, reduced the number of cara from 66 to 42 per day, and 
the services of 82 men have been dispensed with. 

Pollokshaws (N.B ).—The Council have decided to postpone their 
electric lighting scheme. 

Pontypridd.— Sanction has been received by the Council to bor- 
row £49,000 out of the £55,000 recently applied for to erect electricity 
worka. 

Poplar (London).— The General Purposes committee recommend 
the Council to urge the London County Council to consider the 
question of the adoption of a surface-contact system of electric traction 
on the East London lines before deciding upon the overhead trolley. 

Portsmouth.—For the year ended March last the municipal 
tramways carried 16,000,000 passengers against 8,700,000 iu the 
previous year. The traffic receipts have increased by £32,000. 

Railway Goods Yard Lighting.—The Great Western Railway 
Co. have asked the Cardiff Corporation to supply them with electric 
current for lighting their goods yard. 


Rochester.—At last week's Council meeting the agreement for 
leasing the proposed municipal tramways to the Chatham and 
District Light Railways Co. was sealed. 

Salford.—The formal inauguration of Frederick-road electricity 
works took place on Thursday last :— 

At the conclusion of the ceremony the mayor gave a luncheon to celebrate 
the event and proposed “The Electricity Undertaking.” This was 
acknowledged by Ald. Shaw and Councillor Hodgson. The latter stated 
that in 1902 the total number of units required was 1,272,758, but this 
number had increased to 4,763,625 in 1905. ‘The latter figures, however, 
represented only one-third of the total capacity of the new plant, and he 
hoped manufacturera would consider the advisability of using electricity as 
motive power. The toast of The Contractors" was acknowledged by 
Mr. Fawcus (W. T. Glover & Co.) and Dr. E. Hopkinson (Mather and Platt). 

Sandgate.—The laying of electric lighting cables has been 
commenced. 

Shannon Electric Power Scheme.—The chairman of the 
Limerick Guardians has received a communication from Mr. H. H. 
Montague Smith denying a statement that the Shannon water and 
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electric power scheme had fallen through. "The powers conferred by 
the Shannon Water and Electric Power Act were still in force, and 
although the recent appeal to the public was mot sufficiently 
responded to to warrant the capital subscribed being accepted, 
negotiationg were proceeding which would doubtless lead to the 
commencement of the works within a short space of time. 


Shoeburyness.—A motion in favour of constructing tramways in 
the district will be discussed by the Council at its next sitting. 


Skipton.—The Board of Trade have declined to defer the revo- 
cation of the Council’s electric lighting provisional order until 
December, 1904, but agree to defer consideration of the question 
until July 2, 1904. 


Slough.—The Council have postponed sealing the agreement for 
the transfer ofthe provisional order to the Slough and Datchet Elec- 
tric Supply Co., and inquiries are to be made of the Board of Trade 
as to the power of the Council to purchase on the basis of a valuation 
es a going concern, including allowances for goodwill and compensa- 
tion for compulsory purchase. 


Southwark (London).— The accounts of the electricity depart- 
ment for the year ended March 31 have been issued. The revenue, 
ufter deducting £475 for discounts and allowances and £11 for bad 
debts, was £11,051, an increase of £1,956 on the previous year. After 
adding £100 for premiums for pupils and a emall s mount for super- 
visicn of private works, the total income was £11,156. Working 
expenses were £7,547, an increase of about £73. The gross profit 
was £3,609, an increase of £1,988. Interest came to £2,739, and 
repayment of capital £1,599, leaving a net deficit of £729. The net 
revenue account is credited with £3,213, amount of deficit at March, 
1902, which was charged to the rates. The capital expenditure for 
the year was: On extension works, £4,452 ; in anticipation of further 
eanction, £1,151 ; leaving an overdraft of £1,015. Of the 749,159 
units generated 213.286 were supplied to public lamps, which 
comprise 90 arcs and 361 ircandescents, an increase in the latter 
of 245 for the year. 


South Shields.—The report of the borough electrical engineer 
(Mr. J. H. Cawthra) for the year ended March 31 states that the 
capital expenditure was £6,927 (bringing the total to £145,815), 
mainly on mains extensions and connecting new consumers :— 

The capacity of the plant was the same as 12 months ago, and sufficient 
to meet all requirements for two or three years. Lamp connections had 
risen from the equivalent of 41,680 to 47,674 8 c.p., consumera from 778 to 
906. The maximum load, 829kw., occurred on Dec. 51. The number of 
unite sold was 1,148,965, increase 163,319, Number of are lamps 88, 
increase five. The number of ordinary gas standards converted into elec- 
tric brought the total to 314, an increase of 52. The total cost charg-able 
against revenue was £6,118, an increase of £204. The total revenue was 
£15,717 against £13,664, leaving gross profit £9,599, against £7,770 in the 
previoua year, the percentage of gross profit to total expenditure being 6:6, 
compared with 5:5. Interest and sinking fund required £8,566 against 
£7,155. The net profit was £1,233 against £594 in the previous year. The 
average price obtained per unit for current supplied to private consumers 
was J'9d., for street lighting 1°4d. Referring to the free supply of electrical 
energy to new consumers connected during May, June and July last, it 
is stated that the total number of new applicants was 55, and the current 
supplied to them free of cost £11. 163. 6d. for 2,200 units consumed, 
which would have increased the revenue some £35. 153. 110 consumers 
bad elected to be charged at the flat rate of 5d. per unit. Power-house 
troubles had been very trifling, but there had been considerable trouble 
with the mains, the distributors having shown great inclination to earth in 
several districts. These faults had not, however, interfered to any great 
extent with the supply of energy. The cost of production was 1'15d. per 
unit, against 1 29d. in the previous year. The total cost per unit (including 
interest and redemption charges) was 2 91d., against J'05d. A reserve 
fund bad been created, £2,700 of accrued profits having been set aside ; 
against that fun it had been decided to charge £400, the estimated legal 
expenses of the recent litigation between the Coporation and the South 
Shields Gas Co. 


Southampton.—At the meeting of the Council on Wednesday it 
was stated that the gross profit on the electric tramway undertaking 
was about £20,000. 29,000,000 passengers had been carried since 
the inauguration without a single fatal accident, and £18,000 had 
been paid to credit of rates. 9,000,000 passengers were carried last 
year, and extensions of the system are being made. 


Stafford.— The revenue of the Electricity department for the past 
year was £3,096, an increase of £141 ; the expenditure was £1,607, 
decrease £685, leaving gross profit of £1,489, increase £820. 
Interest and sinking fund instalment amounted to £1,841, and the 
Gas and Electricity committee have decided to p'ace £434 to depre- 
ciation account for renewal of cables, and £200 to meet renewals of 
battery, leaving a deficit on year’s working of £986, which brings 
total deficiency to date to £1,647. 


Stoke Newington (London).—The Council have conditionally 
approved the plan for the conversion of the North Metropolitan Co.'s 
tramways in their district to electric traction. 

Swanage.—The Council have received particulars from Messrs. 
Bennett and Ward-Thomas and the Sir Hiram Maxim Co. in regard 
to the erection of electricity works, and the former firm have been 


asked to supply further particulars of their scheme, which would be 
carried out by a company. 


Telephone Legislation in Canada.—A bill is before the Legis- 
lature which seeks to compel telephone undertakers to supply 
telephone facilities to any person within their area, and to grant 
intercommunication facilities with other systems, The latter pro- 
vision is intended to benefit municipal undertakings who have been 
refused intercommunication arrangements by theBell Company. It is 
also sought by the bill to place the control of tolls in the hands of 
the Government. A further bill is to be introduced to circumvent 
the arrangement between the Bell Telephone Co. and the Canadian 
Pacific, Grand Trunk and Canadian Northern Railway Companies 
which prevents the railway companies from granting powers over 
their routes to any other telephone company. 


The cs. “Iris” in a Cyclone.— The latest member of the world's 
cable fleet to experience cyclonic weather while on active service is the 
“ Tris,” owned by the Pacific Cable Board. She left Colomboon March 21, 
and on the 26th encountered the full force of the cyclone recently re- 
ported by the commanders of several of the vessels in the Japanese 
Pacific squadron, the weather of March 29 being exceedingly heavy. 
The “Iris” weathered the cyclone with surprisingly little damage, 
losing only the quadrant of her steam steering-gear. Similar weather 
was experienced in the Atlantic on the occasion of the laying of the 
Lisbon-St. Michaels-Fayal cable for the Europe and Azores l'elegraph 
Co., when one of the Telegraph Construction and Maintenance Co.'s 
ships passed through a cyclone which did tremendous damage to 
shipping in the neiglibourhood of the Western Isles, The experiences 
of the ill-fated ** Grappler” and of the Newington ” will be fresh in 
our readers' memories, 


„The Journal."— Part No. 161 of the Journal of the Institution 
of Electrical Engineers is now ready, and can be obtained from 
Messrs. E. & F. N. Spon, 125, Strand, London, W. C. Particulars of 
the contents are cet out in an advertisement. 

Tonbridge.—At the last meeting of the Council it was reported 
that applications for electric current to date numbered 67. The 
Electric Lighting committee also reported that the arc lamp con- 
tractors had agreed to substitute lamps of another pattern for the 
lamps supplied, which had been found unsatisfactory. 


Tramways for South London.—At a recent meeting of rate- 
payers of Upper Norwood and district it was decided to urge the 
local authority to make provision for constructing tramways in the 
district. 

Transvaal.— The imports into the Transvaal for the first two 
months of 1903 include electris cable, wires and fittings, £3,000, 
compared with £4,000 for the corresponding period of 1902, 


Victoria.—The Victoria Electric Light, Heat and Distributing 
Power Co. have applied to the Minister of Public Works in Melbourne 
for an order in Council authorising the supply of electricity for 
lighting and power in Williamstown, Footscray, Port Melbourne, 
South Melbourne, St. Kilda and Brighton. 


Vienna.—The correspondent of the Financial News gives an 
account of the strained relations existing between the Municipal 
Council and the electricity supply companies. There are three con- 
cerns supplying current in Vienna, aud the Municipal Council have 
the right of purchase at three fixed dates. The municipality «lid not 
avail itself of the option when it first became due, but decided upon 
the erection of competing municipal electricity works, which are 
now in operation, and, in conformity with the original arrangements, 
the companies are only allowed to lay cables with the permission of 
the municipality, which permissicn was refused. The companies 
have appealed to the courts. Judgment has not yet been given. 

Walmer.—A provisional electric lighting order is to be applied 
for by the Council. 

Wednesbury.—Sanction to a loan of £11,000 for electric lighting 
has been obtained by the Corporation. 


Willesden.—At the last Council meeting the electrical engineer 
(Mr. E. T. Ruthven-Murray) said he hoped to be able to supply 
current by June 15. Various extensions of the electric lighting 
mains, estimated to cost £1,108, were authorised, and Mr. Ruthven- 
Murray was instructed to report as to the number of lamps required 
for certain arc lighting, and to submit estimates of costs. 


Wireless Telegraphy.— It is stated that the Nord Railway Co. of 
France have under consideration the installation of wireless telegraph 
outfits on their new mail boats. 

The erection of a wireless telegraph station at Cape Gris-Nez on 
the Branly system is, we understand, under the consideration of the 
French authorities. 

Wireless Telegraphy inGermany.—It is announced that negotia- 
tions are proceeding between the Siemens aud Halske Actien- 
Gesellschaft and the Allgemeine Elektricitäts Gesellschaft with a view 
to an agreement to avoid competition between the two concerns in 
wireless telegraphy. The former company controls the Braun- 
Siemens system and the latter the Slaby- Arco system. 

Wolverhampton.—An inquiry was held here last week into the 
application of the Corporation for sanction to a loan of £15,000 for 
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electric lighting extensions, "The town clerk (Mr. Horatio Brevitt) 
stated that £4,165 was for amount overspeut and £2,000 for imme- 
diate and £8,835 for future extensions. The department sold last 
year 1,619,006 units of electrical energy, against 872,668 in the pre- 
vious year, the revenue being £21,081 and £13,210 respectively. 
The increase in demand for current for private lighting had been 20 
per cent. and for motors 160 per cent. There was no opposition, 
Technical details were supplied by Mr. C. E. C. Shawfield. 


Workhouse Lighting.—W hitehaven Corporation offer to extend 
the electric lighting mains to the workhouse at an estimated cost of 
£1,200, provided the Board of Guardians agree to pay 7d. per unit 
for current supplied for 10 yeara, or 74d. per unit for three years. 


Yarmouth.—The borough surveyor is to report on the question of 
extending the electric tramways to Caister-on-Sea. 


Marriage.—On 23rd ult., at St. Catherine», Feltham, Mr. George 
Edward Barker Pritchett, eldest son of Mr. G. E. Pritchett, of Oak 
Hall, Bishop's Stortford, and chairman of Messrs. Pritchetts and 
Gold (Ltd.), was married to Miss Violet Octavia, second daughter of 
the Rev. J. F. Jemmett, M.A., vicar of Feltham. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reuch us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 


Alteration of Date. An advertisement elsewhere notifies that the 
date for the receipt by the consulting engineers, Messrs. Mordey and 
Dawbarn, 82, Victoria-street, Westminster, S.W., of tenders for the 
supply of raile, &c., to the municipality of Johannesburg has been 
altered from June 8 to June 15. 


Newport (Mon.) Electric Light and Tramways committee invite 
tenders (f10m manufacturers only) for concentric paper, lead-covered 
armoured cables,  Particulara from borough electrical engineer and 
tramways manager (Mr. H. C. Bishop). Tendera to town clerk by 
9 a.m., May 26. See advertisement. 


Ashton-under-Lyns Guardians require tenders for wiring, &, their 
new hospital and nurses’ home, Specifications (prepared by the 
consulting, engineer, Mr. F. A. Cortez.Leigh) from the architects 
(Messrs. John Eaton, Sons and Cantrell), Stamford-street, Ashton- 
under-Lyne. Tenderato the clerk (Mr. G. H. Partington) by June 3. 
See advertisement. 

Gloucester Electricity committee invite tendera for two 200kw. 
high-speed steam generators, negative booster and accessories, one 
large condenser and Eiwards air-pump to deal with 10, 000lb. of 
steam ; steam, exhaust, water and drain pipes and valves ; switchboard 
and instruments, a:cumulators and reversible booster. Tendera to 
town clerk (Mr. Geo. Sheffield Blakeway) by 4 p.m. June 16. 

Gloucester Tramways committee also invite tenders for rails and 
permanent way construction, cables, troughs, feeder pillars, poles, 
overhead line material and rail bonds, cars and trucks and elec:rical 
equipments for cars. Tenders by 4 p.m. June 20. 


Edinburgh Corporation invite tenders for wiring and fittings for 
electric lighting of north-west extension City Chambers. Tenders 
to town clerk (Mr. Thomas Hunter, W. S.), City Chambers, Edinburgh, 
by 10 a.m. June 1. 

Brighton Corporation invite tendera for 5,400kw. of generating 
plant at Southwick power station, and 5,000kw. of motor-generator 
converting plant, together with switchboards, &., at North-road 
station. "Tenders to town clerk (Mr. Francis J. Tillstone) by June 8. 

Islington (London) Lighting committee invite tenders for alternat- 
ing current transformers for two and three-wire system, with separate 
switchboxes and street tanks complete. Tenders to town clerk (Mr. W. 
F. Dewey), Town Hall, Upper-street, Islington, N., bv noon, May 27. 

Dattersea (London) Borough Council invite tenders for prepayment 
meters. Tenders to borough electrical engineer (Mr. H. R. Forbes 
Mackay), Lombard-road, London, S. W., by noon June 2. 

Worksop District Council invite tenders for a Lancashire boiler 
and a 150kw. steam generator with piping. "Tenders to clerk (Mr. Geo. 
H. Featherston) by 27th inst. 

Tendera are invited for electric lighting sundries, &:, at the 
Croydon Corporation’s Mental Hospital, Warlingham, for the period 
ending March 21, 1904. Tenders by 29ch inst. 

Tenders are invited by 28th inst. for heating and lighting new 
chapel at Dewsbury workhouse. 

Manchester Corporation tramways department require tendera by 
June 1 for stores. 

Warrington Sanitary Works committee require tenders for a 5 H.P. 
electric motor. Tenders to chairman by May 26. 

Tad ite Council invite tenders by May 30 for steam pipes, &c., 
balancer and motor generator, and accumulatora. 

Oldham, Electricity committee invite tenders by June 2 for coal- 
measuring boxes, shoots, &c. 


. Messrs. Graham, Morton & Co. (Ltd.), Black Bull-street, Lees, 
invite tenders by June 8, for supplying and fitting a private tele- 
phone installation at their new works. 

St. Pancras (London) Council invite tenders, by noon 26:h inst., 
for steam coal for their electricity department for 12 months. 


Bradford Corporation invite tenders for electric lighting of the 
Cartwright Memorial Hall. Tenders by June 13. 

French Post and Telegraph Authorities invite tenders until June 9 
for a quantity of telephone cables in five lots. Particulars from and 
tenders to Le Sous-Secrc:ariat d' Eat des Postes et des Télcuraphes, 
Rue de Grenelle, 103 Paris. 

Danish State Railway authorities, Copenhagen, invite tenders, until 
30th inst., for 10,900 incandescent lamps and 147, 200 pairs of arc 
lamp carbons. 


Spanish Post and Telegraph Administration invite tendera for a 
concession for equipping and working a telephone exchange in 
Eibar (Guipuz:oa). Tenders to La Direccion de Correos y Telegrafos, 
Carretas, 10, Madrid, by 30th inst. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted, on the recommendation of 
the Fire Brigade committee, the tender of Mr. A. II. Marshall for 
wiring and bell work at the Vauxhall sub-station at £197. 103., and 
for the Streatham station at £239. 103. Eleven tenders, varying 
from £197. 103, to £273. 10a., were received for the Vauxhall, and 11 
for the Streatham contract, the figures varying from £239. 103. to 
£344. 

London County Council have also accepted the tender of Messrs. 
William Griffi:hs & Co. for reconstruction of existing tramways, 
principally in Southwark, and about 8 miles of single track in all. at 
£95,036. 14s. ld. The following is the complete list of the tenders 
submitted :— 

With Hadfield or 
Lorain special work. 


William Griffiths & Co. (accepted) . cece cece £95,036 14 3 
l'ethick Brothers 2. s 182,803 15 3 
Dick; Kerr & N 108,079 14 85 
Wm. Renne, od UE er des 108,277 10 1 
JG, White p ̃ PR EAQUE RU UE 107,543 17 2 


Edmund Nuttall & Co. oo 4 ees 98,348 5 2 

Lowestoft Corporation have accepted the tender of the British 
Westinghouse Co. for main lighting and tramway switchboard at 
£750 ; that of the British l'homson-lIouston Co, for a 500kw, steam 
dynamo at £4,150 ; that cf Bertrams Limited for condensing plant 
at £2,091, 1s. 6d. ; and that of Babcock and Wilcox for steam pipes, 
&., at £327. 

Lieut.-Col. W. Dugald Stuart, Tempsfurd Hall, Bedfordshire, has 
accepted the tender of Mr. H. M. Leaf for electric lighting and power 
plant and wiring at £1,595, for pumping plant for fire service at 
4885, and for domestic services at £221. Tenders were also sub- 
mitted by V. G. Middleton & Co., Bzlshaw & Co., and A.V. Gifkins & 
Co. The estimate of the consulting engineer (Mr. Morgan Williams) 
for the lighting and power plant and wiring was £1,610. 

For electric lightiog and power plant for Mr. Joseph Harris, of 
Brackenbrough, near Carlisle, the tender of Lowdon Bros. has been 
accepted at £1,972. 10a. Tenders were also submitted by Ernest 
Scott and Mountain, Wallis and Watson, J. H. Holmes & Co., and 
Cox-Walkers. Alternative tenders were submitted on the basis of 
the supply of a 17 B.H P.and 21 B H. P. engine respectively. Tne 
work is being carried out to specification of Mr. Morgan Williams, 
M.Iust.C. E. 

The following tenders were received for mains and electric light 
wiring for 666 points at Queen's College, Oxford. The specification 
was by Mr. Morgan Walliams, M.Inst.C. E :— 
Benson & Co. (aceepted)...£1,475 17 | H. M. Leaf 
A. Bergtheil and Young . 2,518 Oj Hill, Upton & Cos ..........-. 

W. T. Henley's Telegraph Works Co. have secured contracts for 
supplying and laying a complete system of telephone cables (dry 
core) and conduits for the Kingston-upon-IIull municipal telephone 
system. 

elei Corporation have accepted the tender of Edward lleaton 
& Sons for boiler, superheater and economiser at £740. 53., and that 
of the British Thomson-IIouston Co. for steam engine, alternator and 
exciter at £1,597. 17s. ‘ 

Hammersmith Borough Council have accepted the tender of 
Westwood and Wright tor extensions of condensing plant at the 
electricity works at £1,093. Three tenders were received, at £1,093, | 
£1,241 and £2,248 respectively. 

Ashton-under-Lyne Corporation have accepted the tender of the 
Lancashire Electrical Engineering Co. for wiring the free library, 
and that of the Albion Clay Co. for stoneware conduits for traction 
cables. 

Launceston (Tasmania) City Council have accepted the tender of 
Kolben & Co. for replacing four 135 fl. p. single-phase alternators by 
four three-phase 400 11 b. machines at £6,000. 
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W. T. Henley’s Telegraph Works Co. have secured the contract for 


the supply and laying of electric lighting feeder and distributor cables 
for Rugby Council. 

Sheflield Corporation have placed an order with Mr. E Moore 
for fixing patent destination indicators on six tramcars at 563. per 
indicator. 

The contract for mains and electric light wiring at Merton College, 
Oxford, has been let to Hill, Upton & Co. Mr. Morgan Williams is 
consulting engineer. 


Stepney (London) Borough Council have accepted the tender of 


W. T. Henley's Telegraph Works Co. for the supply and laying 
parer-insulated electric light cables and conduits at £3,922. 

Chelmsford Council have accepted the tender of Mesers. T. H. P. 
Denniss & Son for wiring the recreation ground bandstand at £11. 

Smethwick Council have accepted the tender of Meldrum Bros. 
tor a refuse destructor at £9,000. 

Yarmouth Corporation have placed an order with the Auchor 
Cable Co. for 3,400yds. of cable at £1,231. 34 61. 

Hackney (London) Council have accepted the tender of Ashton, 
Frcst & Co. for condensing plant at the electricity works at £2,445. 

Leek District Council have azcepted the tender of W. Turner for 
erecting electricity generating station buildings at £2,374. 


BUSINESS NOTICES. 


Many of our readers will be pleased to learn that Mr. W. Clark 
Fisher, A. M. Inst. C. E., A. I. E. E., has started in business at 123, 
Gordon-road, Ealing, London, W., and is prepared to supply electrical 
instruments of precision in the shape of standards of resistance, &“. 
Ile will more particularly devote attention to the manufacture in an 
improved f.rm of the potentiometer. Mr. Fisher hss devoted much 
time and attention to the development cf the potentiometer, and our 
readers will remember the series of articles which appeared in the 
columns of The Electrician on the subject from Mr. Fisher’s pen, and 
tbat these contributions formed the basia of a book upon the subject 
entitled The Potentiometer and its Adjuncts.” 


We are asked to state that the London offices and stores of the 


Armorduct Improved Electric Conduit Co. are at 6, Ludgate Broad- 
way, E C., and that the company is represented in Manchester by 
Messrs. Moon & Co., 5, Cromford-court, Market. street (for Lancashire, 
Cheshire and North Wales) ; in Leeds by tha Electric and General 
Stores Co., 6, Whi:ehorte-street, Boar-lane (for Yorkshire) ; and in 
Gia gow by Messrs. J. and A. Anderton, 62, Robertson-street (for 
Scotland). 

Messrs. T. M. Brown and A C. G. Lake, trading as electrical engi- 
neers, &c, at Broughty Ferry, under the title of Brown and Luke, 
have diesol ved partnership. Mr. Brown continues as Brown & C. 


Messrs. George Christie (Ltd.), machine wire makers and fine wire 
drawere, have removed to Lady well Wire Works, Broomloan-rca’, 
Govan, Glasgow. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At an extraordinary meeting of the shareholders of the Stewart 
Electrical Syndicate, L'd. (in liquidation) on the 18th inst, Mr. G. 
S. Pitt, 140, Leadenhall-street, London, E.C., was appointed volun- 
tary liquidator. 

A meeting of the creditors of the S. M. Van Hinden Electrical 
Co. (Ltd.) was held at Liverpool on Tuesday. The official 1eceiver 
reported that there were 52 unsecured creditors, representing 
£1,743. 48. 3d. :— 

There was a debenture for £840 in the joint names of Mr. Van Hinden 
and his wife, and they held as security the whole property of the company. 
The assets, after deducting preferential claims, were returned at £728. 58. 10d., 
and the:e had all been taken pos:ezsion of in respect of the debenture. 
There were €69 ordinary £1 shares, and that, added to the deficiency due 
to creditors, made a total of £2,466. 9«. 9d. This (continues the report) was 
a one-man company, Mr. Van Hinden and bis wife holding the whole of the 
shares, with the exception of five, to comply with the act. Mr. Vau Hinden 
held a meeting of the directors (himself and wife) who passed a resolution 
to mortgage the stock and give themeelves a debenture, and there was an 
action pending to enforce the security under that debenture. It was 
agreed to leave the matter in the hands of the official receiver, who sug- 
geated that the creditora might consider whether they should contest the 
debenture. 

The accounts in the-winding up of the Telescriptor Syndicate 
(Ltd.) show unsecured liabilities £3,457, net assets £11,976, and 
total deficiency as regards contributories £31,480. The official 
receiver (Mr. H. Brougham) in his report recites the now familiar 
history of the syndicate, and says that the whole of the capital has 
been expended in developing and perfecting the patents. The 
unsecured indebtedness (£3,457) was principally owing to directors 
for loans and for salaries and rent. ‘The failure had arisen from want 
of sufficient capital to place the invention on a commercial basis. 

Last week a meeting was held of the creditors of George Douglas 
Collins (formerly member of a firm of electrical engineers at Black- 
heath, afterwards of Old-road, Frinton-on-Sea, and whose present 
addrees is unknown). The official receiver (Mr. F. Messent) stated 


that there were no assets available. It was agreed that Mr. Messent 
should remain trustee, and that the creditors should indemnify him 
in costs incurred in making inquiries, 

Messrs. J. Bateman, J. Woodall and C. D. Green have been 
appointed a committee of inspection to act with the official receiver 
and liquidator of Hands Limited. 

A meeting of Recording Telegraphs (Ltd.) will be held at 57, 
Moorgate-street on June 18 to receive an account of the winding-up. 

A meeting of the Printing Telegraph and Construction Co, of the 
Agence Havas (Ltd.) will be held at 18, Austin Friars, London, E. C., 
on June 26, 

A deed of assignment has been executed by Richard Wilkinson, 
electrical engineer, Safton-street, Blackpool. Claims by 30th inst. 
to trustee, Mr. J. Potter, Birley-street, Blackpool. 


Plant for Sale by Auction.—Mes:rs. Wheatley Kirk, Price & 
Co. announce that they have received instructions from the Ph« nix 
Dynamo Co. to sell by public auction, on or about June 10 (on 
account of their removal to new premises), surplus plant, machinery, 
&c.,at Bradford. Some further particulars are given in an adver- 
tisement, Catalogues, when ready, from the auctione?rs, Albert- 
square, Manchester, and 46, Watling.street, London, E.C. 

Plant for Sale. —Sealed tenders will be received for the purchase, 
in one lot, of the engines, dynamos and other machinery at present 
in the Admiralty Pier turret at Dover. Further particulars are set 
out in an advertisement. Forms of tender, &c., on written applica- 
tion to the Division Officer, Royal Engineers, Western Heights, 
DOE or by personal application between 10 and 4 on or before 

une 5. 

Three water-tube boilers, three superheaters and three steam 
engines are advertised for sale in another column. Further par- 
ticulars from Mess:s. Jeremiah Lyon & Co, 4, Lombard-court, 
London, E.C. 

Electric Fittings Sale.—Messrs. Fuller, Horsey, Sons and Cassell 
will sell by auction in lots, at 22-23, Garlick-hill, Queen Victoria- 
street, E.C., on June 8, at 11 o'clock precisely, the stock of electrical 
and gas fittings of Hands Limited, including electroliers, electric and 
gas brackets, pendants and standards, telephones, switches, fuses, 
&c, ; also the plant and machinery. Further particulars in an 
advertisement, The whole may be viewed and catalogues obtained 
from the auctioneera, 11, Dilliter-square, London, E.C. 

Catalogues, &c.—Messrs. O. Berend & Co., Basinghall- avenue, 
London, E. C., have ready several new lists. No. VII. deals with 
high-tension apparatus, and describes and illustrates a considerable 
variety of switches, fuses, cutouts, insulator supports, lightning 
arreaters, &c. No. 26 is a trade price list of Hartmann and Braun's 
dead beat standard wattmeters and electrostatic voltmeters for direct, 
single and polyphase alternating currents, This list also is fully 
illustrated. A separate sheet is available, treating of portable hand 
tachometers, 

The General Electric Co. have ready 
two Lew circulars, No. F 1026 and No. 
1033. The former deals with acces- 
tories and glass for electric light fittings, 
and the latter announces a reduction in 
price of high voltage switches, cut-outs 
and ceiling roses owing to improved 
fecilities for their manufactuie. In 
the former circular prices of glass- 
ware and other fittings accessories 
have teen lowered, and several new 

atterns introduced. ‘The illustration 

erewith shows arew ball bedy with 
simple method of Iccking to prevent 
the twisting of wires. 


The British S:huckert Electric Co., Clun House, Surre y street, 
London, W.C, have ready pamphlets Ncs. 201, 202 and 203, descrip- 
tive of the company’s manufactures, and are at the same time sending 
out binding covers to contain these pamphlets as issucd from time to 
time. The subjects dealt with are respectively continuous. current 
generators, the Schuckert surface-contact system and the electrical 
equipment of an extensive range of mill premises at Arbroath, N.B. 
The British Thomson-Houstcn Co. are issuing a neat ſootball- 
shaped blotter as an advertising device, with a clear notification on the 
surface that there is “ no connection with the Association oppcsite.” 
Veritys Limited are calling special attention to the merits cf the 
Aston ventilating fan, and intimate that circular No. 43, containing 
information on the subject of ventilation, can be obtained free on 
receipt of trade card. ; 
The Electrical Co., 122-124, Charing Cross. road, London, W. C., 
have ready a new price list, No. In, dealing with electrical crane 
equipments, The list gives particulars of flexible couplers, crane 
controllers, accessories and motor beards, with a comprehensive cet 
of diagrams of connections for these equipments and a model form 


of tender. 
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Messrs. Monté Callow & Co., 6, Ludgate Broadway, London, E. C., 
have ready a new list of Perfecta resistance apparatus. The list 
is fully illustrated, and deals specially with both direct and polyphase 
controllers of the tram type. The list forms a section of the portfolio 
of prices issued by this firm. 

Messrs. Bergtheil and Young, 12, Camomile-street, London, E.C., 
have ready a catalogue dealing with their specialities for church 
electric lighting and for electric organ-blowing installations. A list 
of churches | other buildings where organs have been electrically 
equipped by this firm is given. - 

A pocket price card of “Union” V-type motors is issued by the 
Union Electric Co., 151, Queen Victoria-street, London, E.C. Some 
particulars of the ** Union” arc lamp are also given. 


« Litholite."— We have received from Messrs. Hunt and Hess, of 
3, The Grove, Hackney, London, N.E., some samples of switch 
handles, bushes, &c, manufactured from Litholite,” a material 
which has been constantly submitted to rigorous insulation teats 
with, it is claimed, most satisfactory results. The samples sent us 
are well finished, and the threads cleanly cut. Messrs. Hunt and 
Hess point out that there appears to be an impression that these 
goods are only to be obtained of German and American manufac- 
ture, and they are desirous that this erroneous impression should be 
dispelled. 


“Blackley” Tape.—Messrs. Connolly Bros., of Blackley, Man- 
chester, whose “ Blackley” insulating tape for electrical work is so 
well known, have just issued a 1 describing this material and 
the purposes generally for which it can be used. Messrs. Connolly, in 
a graphic illustration, show the very considerable advance in sales that 
has taken place in these tapes during the past few years, showing 
nearly double for 1902 over the previous year. 


Uralite.— Samples are now available of Uralite in various colours 
and of both soft and hard varieties. A pamphlet is issued by the 
British Uralite Co., 50, Cannon-street, London, E.C., particularising 
the uses of this material and giving illustrations of some of its 
applications. 


Exports of Electrical Machinery and Instruments from 
New York.—The total figures relating to the exports of electrical 
machinery from New York in 1902 were £808,000, compared with 
£834,000 in 1901, and of electrical instruments £638,000, compared 
with £303,000. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from May 13 to 19, with the ports of 
destination :— 

A frica— Alexandria, £1,131 ; Cape Town, £371; Delagoa Bay, £1,117 ; 
Durban, £466 ; Port Elizabeth, £1,903 ; Sekondi, £20 (telegraph material); 
Suez, £15,280 (telegraph cable). <Aryentina—Buenos Ayres, 4553; 
Rosario, £16. Australasia Adelaide, £50; Bluff, £77; Lyttleton, £50; 
Melbourne, £18 ; Otago, £182 ; Wellington, £1,799 (including £322 (tele- 
graph material) Belgium —Brussela, £17. Brazil—Babia, £50. Ceylon — 
Colombo, £33. Channel Islands, £86 (telegraph poles). CAili —Arica, £29 
(telegraph material). Dutch Guiana Surinam, £32. Germuny—Ham- 
burg, £270 (telegraph material) Gibraltar, £100. Holland — Amsterdam, 
£167 ; Flushing, £21. India—Bombay, £241; Calcutta, £251. Japan— 
Kobe, £118; Yokohama, £22. Malta, £9,340 (telegraph cable), North 
Atlantic, £6,000 (telegraph cable). Perim Island, £12,650 (telegraph 
cable) Portugal—Lisbon, £3,245. Spain—Barcelona, £1,530. Straits 
Settlements — Penang, 4200; Singapore, £224. Turkey— Constantinople, 
£70. United States —Philadelphia, £370 (telegraph material). Uruguay— 
Monte Video, £49. Wrest Indies—Trinidad, £33 (telegraph material). 
Total £57,981, against £9,274 for eight days last year (May 14 to 21). 


PATENT RECORD. 


— — 


The following Last of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEwBURN, ELLIS AND Pryor, 
Chartered Patent. Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each. 


1902. 
. LEMBLÉ Electric typewriting machines. 
. PLUNKETT. Apparatus for electric cars for cleaning the rail metals, 
removing obstructions, &c., preventing oscillation, 
. WICHAND, Generating electricity. 
. Toomer, Construction of machinery without cranks. 
. Romain and p’Ayaugsvives. Supports for incandescent lamps. 
„ THATCHER. Electric hammera for dental and other purposes. 
. BRoUGHaM, Electric indicating and controlling mechanism. 
- TURQUAND and WAK ELIN. Electric hand lamp for coal mines. 
SIEMENS Bros. & Co. and HRD. Apparatus for transmitting 
synchronous and equal movements to a distance, 


8,748, 


8,858. 
8,892. 


9,040. 
9,044, 
9,231. 
9,315. 
9.531. 

10,245. 


10,269. 
10,271. 
10,502. 
10,555. 


SIEMENS Bros. & Co. (Siemens and Halske A.G.) Securing and 
adjusting the active laminated rings of electrical machines and 
motors. 

HELLMANN. Electric ignition of explosive substances. 

LAKE (Aktiebolaget Svenska Elektriska Urfabriken). 
clocks. 

Brown. Manufacture of electric conductors. 

Brown, Telephonic apparatus. 

MEYER. Apparatus for counting telephonic conversations, 

OPPERMANN, Electric controllera. 

BvNc and Sayer. Maximum demand electricity meters. 

Marconi and Marconi’s WiRELESS. TgLearaPH Co, Receivers for 
wireless telegraphy. 

Veritys LiMiTRD and Ripincs. Are lamps. 

ScoTT. Electric clocks and other instruments. 

LAN DON. Electric alarm concealed by doormat. 

MipuLkEV. Dynamo-electric machinery. 


Electrie 


10.444. 
10,528. 
10,534. 
10,565. 


10,859. 
10,938. 
11,086. 
11,139. 
11,177. 


11,395. 
11,423. 
11,489. 


11,805. 


BEEZ. Electric measuring instrumenta. 

Cook. Galvanic batteries for shot firing in mines. 

DESSAUER. Röntgen tubes. 

STERL, PEECH AND Tozer and Bowsn. Switch for starting, 
reversing and controlling series motors by liquid resistance. 

DER FERRANTI and GERRARD. Electric circuit-protecting devices. 

WHITE (Rohr). Switch. 

BROADBENT, Switches. 

BszLLAMY. Electric ignition in explosive vapour motors. 

Hirst and TRIPPE. Apparatus for opening and closing electric 
circuits. 

LaipLAw and ScHoLES. Rheostat switches. 

CHAQUETTE. Electric dam dredges. 

B.T.-H. Co. and MEYER., Starting devices for alternating-current 
induction motors, | 

STOTHERT AND Pirt (LTD.) and Evans. 

11,881. AbRAHAMS, Electric fire alarms, 

11,972. FiscHER. Accumulator plates. 

12,157, 12,158 and 12,160.  AuEL (Siemens and Halske A G.). 

12,161. AnRL (Siemens and Halske A.G.). Incandescent lamps. 

12,207. DE Marr. Electrotherinic ventilator, i 

12218. Sturmey (Duryea). Electric ignition mechanism. 

12,517. Hogan. Multiplex telegraphy. 

12,694. LouxkR and PonscHE. Coils for dynamo-electric machines. 

12,764. Lake (G. E. Co., U. S.). Brush-holders. 

15,154. OrrENHEIMER(A.G. Mix and Genest). Electromagnetic annunciators. 

15,255. HEAD. Electrical measuring instruments, 


Electric cranes. 


Filamenta, 


15,789. Dixrz. Connecting telephones and telegraphs to overhead 
conductors. 

14,809. HENwoop. High-tension switch. 

15,142. VanpaM and MansH, Incandescent electric lamp holders. 

15,512. GÉNARD. Accumulators or secondary batteries. 

15,944, Tax YR TOOL AND EL&crRIC Co. and Bare. Brushes for dynamos. 


16,540. 
16,852. 
17,885. 


Burnett. Electrical selecting or individualising instruments. 
GELL. Perforators for automatic telegraph transmitters. 
SCHARF, Producing currents of high frequency. 


COMPANIES’ MEETINGS AND REPORTS. 


Western Telegraph Co. (Ltd.). 


The fifty-ninth ordinary general meeting of the shareholders of this Com- 
pany was held on Monday, under the presidency of Sir Jonn Worrg Barry, 
K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting and the auditors' report. 

The CHAIRMAN said: There is nothing of great interest to draw your 
attention to in the report. Message receipts for the half-year ended Dec. 51 
last were £212,685, as compared with £209,038 for the corresponding period 
of 1901, showing, therefore, a small net increase of £3,645. Our revenue from 
international traffic continues to show & steady increase, but this has been 
almost counterbalanced by the falling off in the returns from local mes- 
sages transmitted in Brazil and between that country and the River Plate. 
Although the commerce between South America and other parts of the 
world is increasing in a very satisfactory manner, local trade, particularly 
in Brazil, has apparently not yet recovered from the depression which 
has been experienced since 1901, and, as stated at the last general meet- 
ing of the shareholders, the steadiness of Brazilian exchange, although it. 
is undoubtedly a matter for general satisfaction, at the same time reduces 
the numter of telegrams advising fluctuations in the rate of exchange. 
Our share of the revenue from South African telegraphic correspon 
dence shows an appreciable increase. As stated in the Directors' 
report, the prospects for the current period are encouraging, and if present 
earnings are maintained, the next report will be even more gratifying. The 
amount received as interest on deposits, &c., from renta of joint stations 
and transfer fees is increased by £368, and the dividends on invest- 
ments in other telegraph companies produced nearly £500 more. On 
the other side of the account the general expenses in London, as com- 
pared with those of the previous half.year, show an increase of £317, 
mainly due to rent for the necessary extra accommodation we have at 
our new offices. The expenditure at the stations for the half-year was 
higher by £1,867, consequent, to a very large extent, upon a revised and 
improved scale of ealaries for the senior members of the staff employed 
abroad, a large number of whom have been many years in the service of 
the Company. The increments were necessary also on account of the 
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increased cost of living of late yeara in the countries in which our stations 
are situated. Repairs to buildings and cost of stationery also were more, 
but the annual supply of the latter is included in this half. year's 
figures. There were decreases in the accounts for maintenance of land. 
lines, electrical instruments, and repairs and renewals of furniture, the 
net result being, as before stated, an increase of £1,867 under the head 
of the stations’ accounts. A comparison of the other expenses shows a 
decrease of £5,806. In the previous half-year there were several 
items of an exceptional character, such as expenses in connection 
with the removal of the head offices, installation of electric light 
at, our principal stations abroad, and improved instruments, These 
account fur about £3,500 of the decrease, and repairs of cables were 
less by nearly £3,000. Against these reductions there were increases of 
about £700, the principal item representing this Company’s proportion of 
expenses of a laboratory instituted in the electrical department. The 
broad result of the figures I have given is that there is a net decrease 
in the expenses of £3,622. After providing £13,421 for debenture stock 
aud debenture interest and sinking fund and £3,370 for income tax, there 
remains a balance of £150,557, compared with £106,541 for the correspond- 
ing period of the previous year. To this is added the sum of £4,353 
brought forward from June 50 last, making a total of £134,710. First, 
and second interim dividends amounting to £62,379 have been paid, and 
after transferring £65,000 to our general reserve fund and £2,000 to our 
maintenance ships’ reserve fund, there remains a balance of £5,331, which 
is carried forward to the next account. It will be observed that the sum 
of £6,651 has been charged against the reserve fund. This represents the 
balance paid to the contractors for the new cables laid in the year 1900, 
after debiting to spare cable account the value of the cable included 
in the contract but unexpended. The delay in settling this matter 
was caused by the appearance of a fault in one of the sections before the 
expiration of the prescribed period after the completion of the laying 
of the cable, which faultit was agreed that the Company's repairing steamer 
should remove at the cost of the contractors. "The fault did not interfere 
with the workiog of the cable, and it was only in December last that our 
ship could be spared to carry out the work. This accounts for the sum I have 
mentioned appearing this year as debited to the reserve fund. In January 
last we bought a small steamer called the Cormorant,” and fitted her up 
as a repairing steamer. She is on her way to Montevideo, and she will be 
used for repairing cables in shallow water between Buenos Ayres and 
Santos or Rio, thus considerably reducing the amount of work upon which 
the Norseman has been incessantly engaged for the past two or three 
yeara. Thecost of inaintenance of this small steamer will not be material, and 
her acquisition will render unnecessary the employment of the larger 
vessel for repairs to our southern coast cables, In fact, we found that 
the Norseman had really more to do than she ought to be asked to 
do, and that a smaller steamer could do a great deal of the work 
which was previously put upon the “Norseman.” The investments on 
account of the reserve fund are eatisfactory, and I do not think that I need 
go into this question. I now move the adoption of the report and accounts. 

Mr. W. S. ANDREWS seconded the resolution. 

Mr. GEORGE ENNIS inquired whether the £65,000 which had been 
placed in the half-year to the reserve fund wasalready invested, or whether 
it was waiting investment, 

Mr. J. W. BLUNDELL stated that some yeara ago the shareholdera were 
informed that the cable between St. Vincent and Pernambuco, which was 
laid as long ago as 1874, was slightly faulty, but that the fault was ao 
slight that the cable worked, and that it was scarcely worth while, there- 
fore, to repair it until a convenient opportunity occurred, as they had a 
cable which was laid 10 years afterwards which could do the work. He 
presumed, however, that the cable had been repaired, because the map 
bebind the Chairman showed that there were two cables between St. 

Vincent and Pernambuco. The cable was laid nearly 50 years ago, and if 
it was still working the fact was a very interestiog one, and he did not see 
why they might not add a nought to the 30 and expect the cable to con- 
tinue working for the next 300 years. His object in referring to the matter 
was toallude toa point not mentioned by the Chairman in connection with 
the Marconi system. Those people stated that the air was free to them, 
and eo it was, and always would be, but if the Company had a cable at the 
bottom of the Atlantic which had worked for 30 years and might work for 
another 100 or 300 yeara, they would be able to compete against the 
Marconi system, especially as the cable worked double, which the Marconi 
system could not do. He wished to know if the cable referred to was still 
at work, because, if so, it would be an interesting fact for the world to know. 

The CHAIRMAN : I will answer the last speaker first. Both cables are 
working satisfactorily, and doing duplex work. There has been for some 
years a little fault in the cable to which the hon. proprietor alluded, but 
it has not interfered with its working. What he said as to the age of the 
cable is quite correct, but I do not know that I am prepared to give such 
an extended "life" to it as he suggested. It is, however, satisfactory to 
know that it is working. For the purpose, however, of msking renewals 
which are from time to time required, it is, of course, necessary that 
we should have a re:erve fund. Our predecessors in the direction of 
these companies realised that reserve funds are necessary for this very 
purpose, and from time to time, fortuuately, owing to their prudence, 
we are able to renew our cables as the necessity for doing so arises. I do 
not, therefore, think that there is any need for anxiety on that score 
among the proprietora of telegraph companies. As to the question of Mar- 
coni or wireless competition, I have already alluded to it at other meetinga 
and so fully expressed my view on the subject that I need not trouble the 
proprietors by repeating it. I have nothing to add to what I have said on 
the matter. I see no reason for supposing that the wireless system will 
compete with cables for long-distance messages. With respect to the 
other question that was asked, I may state that our capital account is 
largely overspent, and therefore we are not investing the whole amount of 
the £65,000 which appears in the accounts as carried to the reserve fund. 
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We may, perhaps, issue a further amount of capital for the expenditure 
that has taken place. 

The resolution was then carried unanimously. 

The CHAIRMAN (continuing) said: One of the proprietors has sent me 
a letter referring to a statement in an Italian paper, the Tribuna, that “at 
the invitation of the British Government, Signor Marconi and the repre- 
sentatives of the various submarine cable companies will take part in an 
International Conference, to meet in London on the 26th inst., to consider 
the revision of the regulations governing internat/onal telegraphy.” The 
International Telegraph Conference meets, it is quite true, on the 26th 
inst., but it is the same Conference, for the purpose of discussing various 
questions which arise between the different countries in the matter of 
telegraphy, which has met from time to time on & considerable number of 
occasions. "This time it happens that the Conference will take place in 
London. Previous meetings have been held in other capitals, It is really 
& conference for tlie exchange of ideas and for the discussion of any matter 
that appears to be of interest to the various Governments taking part in 
the Conference. The Governments have from time to time invited the 
cable companies to take part in and to send representatives to these con- 
ferences, with very great advantage to the interests of everyone concerned 
in the business of telegraphy. I know nothing about any invitation having 
been sent to Signor Mareoni to attend the Conference, but it may be that 
he has been invited," and if he has been we shall be very happy to hear all 
that he has to say about the results he has achieved, and especially what 
commercial results he has achieved up to the present time. 

Mr. JOHN NEWTON said he understood that the Conference sometimes 
suggested reductions in rates, but he trusted that the companiee would not 
be asked to reduce their rates in consequence of the competition of the 
Marconi system. For his own part he did not think that at the moment 
there was any chance of a reduction being made in the rates, but those 
who were interested in other companies besides the Western would like the 
point clearly stated. He afterwards inquired who laid the cable which had 
been referred to from St. Vincent to Pernamouco. It was an important 
fact, as strengthening cable property, to kuow that a cable had been laid 
as long as 30 years and was still working. He remembered the time 
when directors of telegraph companies stated that 10 years was the life 
of a cable. 

The CHAIRMAN : The cable was laid by the Telegraph Construction 
and Maintenance Co., and it is a great satisfaction that they did their work 
so well. 1 should not, however, like the shareholders to run away with 
the idea that every cable is going to last as long as this particular one, 
because I think that that would Le an imprudent view for shareholders to 
take. We have had experience of cables which required renewing at much 
shorter periods. You cannot take any royal average on such a subject. It 
depends on so many conditions the bottom of the sea and various matters 
—which we cannot exactly foresee, and we have always thought that we 
must have a very substantial reserve fund to deal with these questions. 

A vote of thanks to the Chairman, Directors and staff terminated the 
proceedings. 


West India and Panama Telegraph Co. (Ltd.). 


The fifty-second ordinary general meeting was held on Wednesday, 
under the presidency of Mr. WALTER BisHor KINGSFORD. 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting, and tlie auditors’ report. 

Tae CHAIRMAN then said: Our receipta for the past half-year were 
£31,062, compared with £25,243—-an increase of £5,819, due in part to an 
increase in normal traffic and in part to exceptional traffic arising out 
of the late troubles in Venezuela. The expenses amount to £20,679, as 
compared with £19,836, being an increase of £842, and of this sum £629 
is due to the increased cost of repairing cables. The expenses in London 
show an increase of £52, this being the balance of increases in general and 
legal expenses and of a decrease in salaries, At the stations there was an 
increase in the hire of sloops of no less than £291. We were fortunate 
in recovering from the Bank of Martinique £105, part of the cash balance 
which, you will remember, was on deposit there at the time of the destruc- 
tion of St. Pierre. During the half-year the cost of repairing cables 
was £7,674, in addition to which 70 knots of new cable were laid 
in the system at a cost of £7,176, which has been charged against 
reserve. This expenditure was caused by our having to renew a 
portion of the St. Lucia-Grenada and the St. Lucia-St. Vincent 
cables, which were interrupted by the violent eruptions last May. As the 
Directors had a little larger balance to deal with, they thought it would 
be only the proper course to recommend the payment of 83. per 
share on account of the arrears on the first preference shares. Iam sure, 
gentlemen, you will remember the terrible experience undergone last Sep- 
tember by our repairing vessel, the Newington,” and what a very narrow 
escape she had of being lost while attempting to repair the cable near St. 
Vincent. Capt. Wardroper, who was our cable engineer in charge, 
told me the other day that but for the direction in which, most 
happily, the wind chanced at the moment to be setting, nothing could 
have saved her from being destroyed. Since then several violent erup- 
tions have occurred, and some of them quite recently. In these circum- 
stances the Directors feel that it would be a most rash, ill-advised 
and perilous venture to expose our vessel a second time to the risk of 
meeting with some fatal disaster. I feel, therefore, that there is no help 
for us in thia matter but to endeavour to possess our souls in patience, 
and to postpone the repair of the:e cables until more haleyon days 
set in. I may remind you, gentlemen, that it is only just & year ago 
since we lost the “Grappler.” I am much pleased to be able to 
announce that our new ship has now arrived in the "Thames, 


E [We were able to announce, in our last issue, on authority, that no 
invitation to attend the Conference had been sent to Mr. Marconi by the 
British Postal Telegraph authorities.. —E D. ] 
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and is lying off Woolwich. In compliment to our friend, Mr. Holmes, 
and as a mark of the great respect which they feel for their old 
and valued colleague, it was the unanimous wish of the Directors that 
the vessel should be named after him. She has accordingly been 
christened the Henry Holmes,” und she thus starts on her career 
with the advantage which proverbially comes from having a good name. 
She will proceed to take on board 250 knots of cable, and we hops 
she will be ready to start for the Weat Indies in about a fortnight. I now 
move the adoption of the report and accounts, and the payment of the 
arreara of dividend therein proposed. 

Mr. W. S. ANDREWS seconded the motion, which was carried unani- 
mously, and after the re-election of the retiring directors and auditore, & 
vote of thanks to the chairman, directors, manager and staíf, the pro- 
ceedings terminated. 


Globe Telegraph and Trust Co. (Ltd.). 


Tae thirtieth ordinary meeting was held on Tuesday last, under the 
presidency of the Marquess or TwEEDDALE, K. T. 

The SECRETARY (Mr. Sydney Collett) having read the notice calling 
the meeting, 

The CHAIRMAN said: Owing to the change in the date of our meeting, in 
any remarks | may have to make in reference to our receipts and the general 
working of the Company, it will not be possible for me to make comparisons 
between the receipts for this broken period and those of any previous full 
year. However, generally speaking, 1 may say that the rate of dividends we 
have been receiviog from the companies in which we hold investments is 
practically unchanged. These receipts, after deducting working expenses, 
amount to £137.033 or, with £357 brought forward, £137,390. Two 
interim dividends have already been paid and we now propose, after paying 
the 6 per cent. preference dividend, to recommend payment of a dividend 
on the ordinary shares of the usual amount for this quarter of Zs. 6d. per 
share net. During the period under review we issued 550 preference shares 
and a similar number of ordinary, the proceeds of which were invested in 
shares of the Western and the Eastern Extension Telegraph Companies, 
which yield in dividends more money than we have to pay on the 
shares we issued, while our holding in the Weatern Union Telegraph Co. 
has been considerably reduced. The effect of these changes will be 
appreciated more full later on when we receive the full dividends 
from these new investments. I may aleo explain to you, in regard 
to the rate of interest shown against the Anglo-American dividend 
—which you will notice is 61 per cent., as against 5} per cent. last year— 
that last year that company failed in their payment on the preferred 
stock to the extent of 58. per cent. During this current period they have 
made up that loss, so that it was 1 per cent. of our receipts last year 
and ] per cent. on them this time, their normal rate of interest Leirg 
6 per cent. A note in the balance-sheet states that ia the total 
amount of the capital issued is “included the difference between 
the capit;| paid up in cash, or inforinally credited as paid up on 
shares for a consideration other than cash, on certain shares wbich 
were issued prior to 1885 at a discount, and the nominal amount 
thereof, the Company being now estopped from denying that the 
shares in question are fully paid up.“ To explain vhis note I must remind 
you that in the year 1875 this Company was incorporated for the purpose «f 
issuing share capital in exchange for, or for acquiring, shares of telegraph com- 
panies. Accordingly, the Company, on its inception, issued about £2.500,000 
worth of its capital in a perfectly regular manner in exchange for shares of 
other companies, Soon after this there appears to have been a fall a con- 
siderable fall—in the price of telegraph shares generally, and it was 
evidently considered that the opportunity should not be lost of acquiring 
further shares in cable companies. This necessitated an issue of further 
share capital of this Company, which at that time was a* a slight discount. 
Several lo's of shares—16,482— were accordingly issued at an average of 
about £1 discount, and the proceeds of these issues were applied in the 
acquisition of shares in other telegraph companies. Some further shares— 
22,515 in number—were also issued in exchange for sharea of other 
companies. Owing to the time which has elapsed I have not been able 
to ascertain why a contract was not filed at Somerset House, as 
was done in the case of the £2,500,000, as I understand that if it had 
been, this issue, which was also made at the same rate of discount, 
would have been in order, but, unfortunately, a contract for these 
shares was not registered. Now, you will perceive that, although some of 
our shares in these early days were issued at a slight discount, the £10 
share, so far as the Company were concerned, was worth £10, and in 
accordance with the best advice, the shares were kept at that value on the 
debit side of the account, and the investments which represented them 
were correspondingly written up. Quite recently our attention was drawn 
to these cireums!ances, which, I may remind you, took place prior to 1885, 
and we thereupon gave instructions that the balance-sheet should 
be corrected. We are now advised that, so far as the share capital 
is concerned, nothing can be done, because the sharea which were 
issued in the manner I have told you have passed from hand to hand 
on several occasions, and the Company is now estopped from denying that 
they are fully paid. Moreover, as most of the shares which we had 
acquired, and which were written up in this way, have long since been 
disposed of by the Company, the only thing that we can do is to write off 
on the credit side the balance of the appreciation —namely, £18,747. Os. 7d., 
as you will see on the balance-sheet, and to adjust the cost price of those 
stocks and shares which we still hold. The sum, I may mention, was very 
much larger than that at one time, the actual amount originally being 
£42,059 9s., but as most of these securities, as I have already 
explained, have been sold, the greater part of this amount is already 
included in the item in the balance-sheet against Loss on 
Securities Realised.” Having thus explained how we have got into 
somewhat of a technical difficulty, it will not be necessary again 
to put this note upon the balance-sheet ; but I wish it to be understood 


that, as far as my judgment goes in connection with this matter, the 
shareholders, neither in the past nor in the present, have suffered any loss. 
We purchased with the shares issued under par very cheap shares in other 
Companies, from which we are now deriving benefit. I think you will con- 
sider that the Company is in a very satisfactory condition—certainly, from a 
financial point of view, for not only are the receipts well maintained, but 
| have reason to expect that the current year, on which we have just 
eu tered, will even possibly show an improvement. On the other hand, of 
course, our securities have fallen considerably below what they used to stand 
at, but that you probably know is due to a fear that wireless telegraphy 
may deprive us of a portion, at any rate, of our income. I believe that 
they will before very long recover, when people realise that. so far from 
wireless telegraphy being likely to prove a competitor of our cable aystem, 
it is much more likely to prove a very valuable feeder to it. I beg to 
move the adoption of the report and accounts for the period from 
July 19, 1902, to April 30, 1905, aud the payment of the dividends 
therein set out. 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. CONNOR raid that had no alteration taken place (in the Company's 
financial period) the shareholders would have received 4a. 9d. dividend 
for next quarter instead of only 2». For the past niae months they had 
received at the rate of only 2s. per quarter, or 6s. in all, and for the 
next nine months they would only receive an equal amount, when 
previou-ly they had received 10s. 9d. for the year, or an average of 2s. 81d. 
per quarter. ‘That was equal to 8x. ld. for nine months, against 63. for 
the past nine months and 6s. for the coming nine months. That made a 
difference of 2. Id. per share for the nine months, which was equal to 
43, 2d. a share for 18 months. What he wanted to know was when the 
shareholders would get the benefit of the 2s. 9J. deducted fro n their next 
July dividend which they would have received had no alteration taken 
piace. 

Mr. F. W. TURNER asked what effect, in the opinion of the Directors, 
the working of the Pacific cable would have on the investments of the 
Company. 

Mr. THOMPSON &kel at what price the shares were issued, and to 
whom they were offered. He noticed the auditors did not go into the 
question of the value of the Company's securities—that was to say, what 
the capital of the Company represented. 

The CHAIRMAN, in reply, said: With respect to the complaiot of the 
first speaker, Mr. Conner, allow me to point out that I stated last year 
what would occur during these nine months. I said on that occasion: 
To put the matter quite clearly I may state it thus: At present the 
first quarter is October, when we pay a dividend of le. 9d.; the second 
quarter is January, when we also pay ls. 9d. ; the third quarter is April, 
when we pay 2s. 6d. ; and the fourth quarter is July, when we are tliis 
year piying ds. 9d. What we propose to do in the future is to pay for 
the new first quarter, ending July 31, 2s.: in the second quarter, 
ending October 31, 2s. ; and in the third quarter, ending January 31, 23.. 
with a final dividend in May of 4s. 9d ," provided our receipts are sufficient 
for that, or unless we earn enough to make it a little larger. Mr. Turner 
made an inquiry about the Pacific cable and the injury it was doing to 
us. I believe that he quoted from remarks made by Sir John Wolfe 
Barry at the Extension Company's meeting, and I am sure that whatever 
Sir John Wolfe Barry said may be regarded as correct. I may say that 
the receipts taken from the cable companies concerned are much lees than 
was expected by those who promoted the Pacific cable, and that is. so far, 
satisfactory. Whether in the future they will increase or lose still more is 
a question. The Government reported that they were losing at this 
moment £95.000 a year on that transaction, which I think fully justities 
the opinion held by the representitives of these companies av the time. 
Mr. Thompson asks at what rate the shares we sold duriog 
the period under review were issued. The preference were issued 
at about £13 and their price is now about 114 and the ordiuaries 
were issued at £10 and their price is now 87. Tney were sold on the 
market. I think that one of the shareholders, who is not present 
to-day, complained in a letter that we did not issue them to the shareholders, 
but ycu will see at once that, with so small an issue a3 a few hundred shares, 
it would be idle to attempt to offer them to the shareholders. As, how- 
ever, I have said before, if we ever make a large issue, we shall consider 
the propriety of giving the shareholders an opportunity of taking the 
shares, I think that one speaker remarked that the auditora’ report did 
not state the value of the securities, The present value of the securities we 
hold is £146,000 over their cost, which, I think, considering everythiag, may 
be deemed a satisfactory state of things, and if my prediction is correct, on? 
of these days we shall b» able to report a much higher figure than that. 

The resolution was then car ied unanimously. 

Tae retiring Director, Sir J. Wolfe Barry, K. C. B., was then re-elected, 
as were the retiring auditors (Messrs. Deloitte, Dever, Griffiths & (., and 
Mr. John Newton), aud a vote of thanks to the Chairman and Directors 
terminated the procee dinge. 


Metropolitan Electric Supply Co. (Ltd.). 


At an extraordinary general meeetipg held on Tuesday (Mr. W. Harrison 
Cripps presiding), the capital of the Company was increased to £1,500,000 
by the creation of 100,000 new shares of £5 each, to be called 41 per cent. 
cumulative preferenze shares. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) having read the 
notice calling the meeting, 

The CHAIRMAN, in proposing the adoption of resolutions effecting 
certain changes in the articles of association due to the creation of the 
new shares, said: You will remember that the last time we met I stated 
it was not unlikely that before long we should have to meet together to 
consider the question of the Marylebone award. Well, the Marylebone 
award remains, to a certain extent, in the same position as it was a few 
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weeks ago. 


their best to fulfil their engagements, We understand they have 


appointed a committee to deal with this matter, and so far as the some- 


what cumbrous machinery of a municipal gove diment will allow, I think 
they are gettiug on as fast as they can, but naturally we should like them 
to hurry up a bit if possible. 
raise some more capital to go on with. Two years ago, when the arbitra- 


tion first commenced, ia the fond delusion of youth, we thought, probably, 
that in a few months the matter would be settled, and that no new capital 
would be required, but, as matter of fact, the arbitration, from the time 
Our bankers, 
the London Joint Stock Bank and Messrs. Robarts & Co., have readily lent 
us money to go on with, and we are very much indebted to bothfor the ready 
way in which they met our temporary demands, which have been extended 
over two years and have involved something over £400,00. Naturally the 
bankers are anxious that that eum should be repaid to them, and it is prac- 
tically for the purpose of repaying these large loans that we are asking you to 
sanction the raising of this capital. It seems a pity we should have to raise it 
when there is a large sum of money coming to us in the future, but you 


of the first notice to treat, has taken over a year and a-half. 


must remember that even if the award had been received it would 


have been necessary to have represented our further capital expenditure in 
At the present time the capital consists of £1,000,000 


aome form. 
of ordinary shares and about £500,000 of debentures, and the amount that 


we bave spent in the rest of the district other than Marylebone 
that we have on paper £200,000 of capital to 
But, ia the mean- 
while, we have not been paid the money by Marylebone, and so 


js £1,500,000, so 
the good in the remaining portion of the concern. 


we must finance the Company in some other way. When the Marylebone 


purchase is completed, undoubtedly we shall have to reorganise our capital, 
but it is our intention to make the present iesue of preference shares 
perwauent, and we think on the whole that that will be the beet thing for 


the Company. Now, as regards the price and the rate of interest 
we propose to give. There is no doubt, I think, that the shares 


would bave gone off at a rather lower percentage than 44. After 


careful consultation with our brokera, and having got the best 


advice we could on the matter, we consider that if we issue them at 


44 per cent. they will, in all probability, carry a considerable premium. 


If tbis supposition is correct, we think that such premium should go to 


the present shareholders, and so it is proposed to issue these new prefer- 
ence shares to the ordinary shareho'ders in the proportion of one new 
£5 preference share at par for every £10 ordinary share now held, so 
that if there is any premium, as we think there will be, tbe present 
shareholders will get the benefit of it. 


shares we undertake that if they are paid off by the reconstruction 
of the Company any time during the next five years that they shall be 
paid off at 10 per cent premium. This new issue does not prac- 
tically entail any serious charge on the resources of the Company, 
for at the present moment we are paying 44 per cent. to our bankers 
for nearly the whole of the amount of their loan. If this proposal 


is adopted, we shall have & confirmatory mecting on June 9, and if 


that goes through all right, we propose to allot the issue on that day, 
and the notices will be that £2 will have to be paid on allotment by 
June 29 and £1 at the end of each two months after that, so 
that the £5 may be completed by the end of the year, thus enabling 
us to get a proper quotation on the Stock Exchange, 

Sir JAMES PENDER seconded the resolution. 

Mr. PERRY asked who were at present keeping up the works which had 
been sold to Marylebone, and said he supposed wbatever the Company paid 
would, under the award, be repayable to them. 

The CHAIRMAN, replying to questions, said: With regard to the 
question as to the interest upon the money awarded us by the 
arbitrator, I believe it is & thoroughly establiehed principle in law 
that after the arbitration there must be an uncertain interval between 
the time when the busioess is bought and when it can be handed over, and 
the interest that is charged during that interval, and which I think 
Marylebone bave acquiesced in, is 4 per cent., so that we shall obtain, not 

only the award but 4 per cent. on the money from the date of the 
notice to treat, which is a year and a half ago. As regards the expen- 
diture of capital in Marylebone at the present time, I may say that 
we hold the property still, and intend to do so until we are paid. 
Ar to the propsals before the meeting in regard to the iesue of the new 
shares, they have been very carefully considered, and I feel sure will 
meet all the wishes of the shareholders, The reason they will not be issued 
as ordinary stock at par is that it would compel all shareholders to take 
up their allotment whether they wished it or not. With our shares 
standing at 178. to 18s.in the market it would not be possible to get 
shareholders to subscribe ; and, moreover, it is not always convenient for 
every shareholder to take up a fresh allotment. 

The resolutions were carried and the proceedinga terminated. 


National Electric Wiring Co. (Ltd.). 


The sixth ordinary general meeting was held on Wednesday, Mr. R. 
STEWART Bars, C.A., preeiding. 

The MANAGER AND SECRETARY (Mr. W. B. Cownie) having read 
the notice calling the meeting, and tbe report of the auditore, 

The CHAIRMAN said: Gentlemen, the accounts show that the result 
of the year's operations is not ao favourable as last year, and we have held 
the annual meeting later than usual this year because of some important 
negotiations which we had in hand in connection with contracts for town 
lighting. We were desirous of informing the shareholders of the result of 
these negotiations, which were entered into with the view of improving 
the position of the company. I am glad to say that the result is, up to 


I think the Marylebone Borough Council are really doing 


In the meantime it is necessary for us to 


Then comes the question of what 
will happen if the Company is reorganised in the future, and in order 
to protect the preference shareholders who take up these preference 


the present, entirely satisfactory. We have acquired by purchase the 
provisional order for lighting the town of Musselburgh, and we have a short 
act before Parliament, which, we understand, is unopposed, and therefore 
likely to be passed this session, for the purpose of obtaining statutory 
powers for laying electric tramways between that town and the junction 
of the Edinburgh tramways, which we expect will be a valuable property. 
The Town Councils of Holyhead, Carnarvon and Bo'ness have passed 
resolutions to place the lighting of there towns in our hands, and we bave 
similar negotiations in hand, which look very bopeful, with three towns, 
two of which are considerably larger than any I have mentioned. The 
broad fact which we have to face in the accounts now presented is that the 
result of the trading for the year will only admit of our paying a dividend 
of 2! per cent., as compared with 5 per cent. for last year. The gross 
revenue for the year is £11,164, compared with £12,664 for the previous 
year—a decreare of £1,500, due to the decrease in profit on contract work, 
caused by the keen competition to which this class of work is now subjected. 
The total expenses for the year amount to £6,710, compared with £6,060. 
This increase is accounted for by our having to charge a larger proportion 
of general expenses to profit and loss account, owing to the decrease in 
free- wiring work, on which we only expended about £4,000 last year. The 
net result is that our profits are about £2,100 less than last year. Our 
capital is now all called up. "The total expenditure on free- wired installa- 
tions, after deducting the amounts set aside for depreciation, now amounts 
to £46,914, and the total revenue received therefrom last year was £3,850, 
which gives a return of barely 9 per cent. This return is disappointing. 
It ought to be nearly a third more, and would have been if we 
had received the assistance of certain supply companies in enforcing 
the minimum payment where the consumption does not reach tbat 
minimum. Unfortunately, we can only enforce our claims with the 
consent and in the name of the statutory authority, who is the supply com- 
pany. In a few instances—I am glad to say they are very few—the supply 
companies have declined to assist us to recover our claims, and we have no 
redrees, We have, after careful consideration, decided under exceptional 
circumstances, such as our own undertakings, where free wiring will be of 
great benefit to ue, to discontinue any further expenditure on free wiring ; 
and we have practically cancelled all our agreements, We believe that we 
can utilise our capital and the services of our ataff to better advantage ; 
and since that decision was arrived at all our efforts bave been directed to 
the acquisition of concessions for the complete equipment of central 
stations for town lighting and electric traction; and 1 think you will agree 
with me that, up to the present, we have every reason to be satisfied with the 
result achieved. For this success we are indebted to the able and energetic 
manner in which our manager, Mr. Cownie, has conducted the negotiatiors. 
The value of the contracts already obtained more than equals the total 
turnover for the whole of last year. Of course, the date when the work is 
commenced will depend upon the date when the local authorities ob: ain 
their loans, and the current year'saccounts will not get the full benefits of 
tte contracta I have mentioned, although we expect that all the contracta 
will be commenced before the autumn. In the case of Carnarvon, Bo'nees 
and Holyhead, the provisional orders for the lighting of these towns are 
the property of the municipality. As regards the two firat-mentioned 
towns and the three towns for which we are at present negotiating, all the 
capital required for the complete installation, including central supply 
stations, will be provided by the towns, and we shall run the stations for 
them for a period of 10 yeara and upwards. In the case of Holyhead, 
we shall carry out the whole of the work of erection and equipment, 
and haud over the stations to be run by the municipality. In the case 
of Musselburgh, the order is our own property, and we shall have 
to find the capital to work it; but, as we look upon the order as a 
valuable one, there should be no difficulty in raising the capital required for 
this purpose. The work in progress is about £2,000 more than the previous 
year ; the stock is about the same; the amount due from debtors is about 
£25,000, compared with £16,000 in the previous year, the increase bring 
caused by our rendering some large invoices at the end of the year. Of 
this amount and the work in progress we have collected over £20,000 up to 
date. Although we bave been engaged in procuring these large orders, we 
bave not been neglecting our ordinary contract business, The orders already 
taken thix year number 311 for an aggregate of over 11,000 lamps. I now 
move the adoption of the report and accounis and the declaration of a 
dividend of 25 per cent, for 1902. 

The resolution was adopted, aud the retiring director aud auditors 
re-elected. 

An extraordinary meeting followed, when the name of the company was 
altered to the National Electric Construction Co. (Ltd.). 

A vote of thanks to the chairman terminated the proceedings. 

ALLIANCE ELECTRICAL CO. (LTD.) — The report for year ended Jan. 31 
states that the profit, after allowing for depreciation, and adding balance 
from last year, was £7,014, The directors propose to write off balance of 
formation account (£338), to place £300 to reserve, and to declare a dividend 
of 5 per cent. on ordinary shares, carrying forward £260. The company's in- 
stallation departments in London, Birmingham and Manchester have been 
fully occupied during the year, and several important electrical contracts have 
been completed. New depots have been opened in Edinburgh and Dublin. 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.)—The report for 
1902 states that the profit was £40,053, to which is added balance from 
1901 (after deducting amount paid as bonus to staff in accordance with 
suggestion made at last meeting), £27,202, making £67,255. Debenture 
interest absorbed £6,525, preference dividend £10,000, leaving £50,730. It 
is proposed to pay a dividend on ordinary shares at the rate of 10 per 
cent. per annum (10s. per share, whereof 58. wax paid on Nov. 1) and a 
bonus of 5s, per share, carrying forward £24,480. During the early part 
of the year the output wa: excellent, but there was great stagnation later 
in all descriptions of electrical work, resulting, not only in the curtailment 
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of the volume of business, but also in reduction of profits. The unsatis- 
factory position of copper during the year also tended towards reducing 
profite. In connection with an issue of debenture stock in July last, the 
directors had the whole of the company's property at Erith valued by 
Messrs. Bramwell and Harris, and they als» made a valuation on Der. 31 
laxt. After providing for depreciation to that date, the valuers certified 
that the value of the property was then £390,834, or £19,112 in exces; of 
amount at which it stood in the company’s booka, 


CASTNER-KELLNER ALKALI CO. (LTD.) —At the meeting on Wednesday 
the chairman (Sir William Mather) moved the adoption of the report and 
accounts, which recominended the declaration of a dividend at the rate of 
6 per cent. per annum for half-year ended March 51. He said the directors 
were pleased, considering the condition of tlie alkali trade during the year, 
to be able to present so favourable a report. Bleaching powder was the 
greatest of the company’s products, and they had a manufacturing process 
far less costly than any other. The board had continued to develop their 
processes, but they saw in the future important improvements tending 
towards still greater economy. They were trying experiments in the treat- 
ment of many substances which had hitherto not been treated electro- 
lytically. 


DOVER ELECTRICITY SUPPLY CO. (LTD.)—At the meeting last week 
the chairman (Sir Wm. Crundall) moved the adoption of the report, which 
was given in our last issue. He eaid that for the first time they were going 
to distribute the handeome dividend of 6 per cent. on the ordinary shares. 
They had a very up-hill fight during the first three or four years of their 
existence, but that was the case with most electricity supply companies. 
He felt almost certain that, on this year’s working, they would, without 
doubt, pay 8 per cent. dividend, and he believed the dividend was going to 
be a progressive one, Every extra £500 earned meant an extra 1 per cent. 
dividend to the ordinary shares, and further than that the company had 
not actually touched the fringe of the great source of profit that electricity 
supply companies generally get their dividends from—viz., private-house 
lighting ; and that was the lighting that paid the handsome dividend. 
They had decided to contract for coal supply for the next 12 or 15 months 
on very favourable terms, which meant a difference between last year and 
this year of nearly a 4 per cent. dividend upon ordinary shares. Their 
capital expenditure last year was principally on street mains. The 
Admiralty Pier power main was responsible for nearly £3,000, but they 
expected an adequate return. They had agreed to supply Messrs. Richard 
Dickeson & Co. with electric power from the cable, and so far as the cable 
itself was concerned the arrangement with the Dover Harbour Board was a 
very good one, as it brought the company a minimum annual interest upon 
their outlay of about 10 per cent. All this expenditure on capital 
account had been with the sanction of the Corporation. They sold 
last year nearly 500,000 units, against 400,000 in the previous year. 
The cost of production per unit in 1901 was 252d., but in 1902 it was 
reduced to 217d. The reduction in the price from 6d. to Sd. to a certain 
extent accounted for the slight reduction in receipts from lighting cus- 
tomers. The directors had come to the conclusion that in consequence of 
the large number of applications for light during the last three or four 
monthe, they must take steps to increase the generating plant, and they 
had ordered a large alternator of the very latest type. From the agree. 
ment between the company and the Corporation, sealed some 15 or 18 
months ago, it was impossible for the company to retire, notwithstanding 
the fact that they offered to do so. The Corporation profit for the past 
year was £5,722. 78. 7d. ; the company's profit was £5,022. 19s. 4d. The 
Corporation profit was sufficient to pay 4 per cent. on the money they 
borrowed of them — viz., £142,000 odd - and to leave them a small margin 
besides, so that they had come into possession of a concern which in the 
first year of their possession paid its own way. On this year's working it 
would be very much more than a 4 per cent. dividend on their £142,000. 


LEEDS COPPER WORKS /LTD.)— At the meeting last wcek the chairman 
(Mr. J. H. Duncan) said they had a substantial holding in the German 
Elmore Co. The manufacture of thin copper sheet would probably be 
taken up before long. They had a magnificent machine at Leeds, but they 
had the capacity of doing a great deal more work at a comparatively small 
additional expenditure wken the orders justified their doing so. The 
negotiations with the Elmore Trust had been conducted in a friendly spirit, 
and two directors had been elected to fill the vacancies caused by the retire- 
ment of the Messrs. Elmore. They had (he said) a grent business in hand, 
and had reached the point where they believed they had outlived the danger 
which they feared at the commencement, They had a clientéle that was 
becoming more and more valuable, and were reducing their costs in a 
satisfactory manner. 


LISBON ELECTRIC TRAMWAYS (LTD.)—The directors’ report for 1902 
states that the contractors having withdrawn on July 31, 1902, the com- 
pany took the operation of the tramway into its own hands from that date. 
The result of these operations for the five months from Aug. 1 to Dec. 31, 
after charging interest, &c., shows a net profit of 195,558:207 reis, or 
£34,062. 158. 4d. to credit of London profit and loss account, and after 
payment of interest aud other charges, and London office expenses acd 
directors’ remuneration, the available balance was £18,530. 12s. 10d. 
Dividend and interest has been paid on the cumulative preference shares, 
leaving £6,080. 12«. 10d. to be carried forward. Last year witnessed the 
entire completion of the reconstruction of the tramway system in Lisbon 
to electric traction, the last section of the service having been opeaed to 
traffic on Aug. 10, at which date the construction company handed over it: 
entire department, plant, &c., to the company. Since that date the whole 
system has worked entirely satisfactorily without interruption and with 
most gratifying resulta, the receipts showing a gradual and steady increase 
up to the end of the year, and this increase has since been well maintained. 


The directors refer in appreciative terms to the ability and energy shown 
by the late general manager and chief construction engineer (Mr. W. B. 
Rommel) and his staff, who carried out rapidly and successfully the recon- 
struction of the Lisbon tramways to electric traction within three years. 

The report of Mr. W. B. Rommel which accompanies the directors' report 
states that the gross receipts were 969,091868 reis, compared with 
508,254:971 reis for 1901, and 457,289:656 reis for 1900, the increase being 
unquestionably due to the conversion of the lines to electriz traction. The 
total single track on Dec. 51, 1902, was 88:8605km. Of this, 45872 IK m. 
represented tracks in car-houses, &c., and the balance street trackage. The 
rolling-stock consisted of 120 open electric motor cars 80 carrying 356 
passengers each and 40 52 passengers: ; 75 closed ditto (carrying 51 pas- 
sengers each) ; 34 trailer-cars (capacity 36 passengers}, and two water-cars. 
Of these, the average number in daily operation is about 126 cars, and on 
Sundays and feast days about 170, with an occa-ional demand for about 
25 trailers. 

MARKET DRAYTON ELECTRIC T.IGHT AND POWER CO. (LTD.) — At the 
meeting last we-k the chairman (Mr. R. C. Donaldson-Hudsou) stated that 
there wasa profit of £82. 1s. 4d., which the directors recommended should 
be carried to next account. On Dec. 51 there were 72 consumers with 
lamps equivalent to 1,981 8 c.p. connected, and at present there were 125 
consumers, with lamps equivalent to 3,001 8 c.p. 


MEXICO ELECTRIC TRAMWAYS LTD.) —The result of the past year's 
operations, after charging interest, &c., was a net profit of $136,600.04, 
which, at rate of exchange 184d., gave £10,529. 11s. 9d. to be carried 
to credit of London profit and loss account. After adding interest and 
dividends received and charging expenses and obligations, &c., the net 
balance is £20,260. 53, The 6 per cent. preference has been duly paid. 
One small but important addition to the electric service in the district of 
Mexico had been made during the year, and the total distance now operated 
bv electricity is 116km. 31, 152,050 passengers were carried, against 
26,709,225 during 1901, and the receipts amounted to $2,100,787, against 
Se, 105,174, au increase of $297,613, The directors express their gratifica- 
tion at these figures, but point to the still downward courae of exchange. 
The increase in prices of material and the rise of wages, as a consequence of 
the lower exchange during past year as against previous year, may be taken 
at about 20 per cent. Business, however, very much improved in Mexico 
during 1902, and the prospects for the current year are bright. Silver ia 
improving in price, aud the consequent rise in exchange is encouraging. 
Traffic receipts are also improving satisfactorily. 


SAN PAULO BRAZIL) TRAMWAY, LIGHT AND POWER CO.—The report 
presented at the recent meeting stated that by the change from animal to 
electric traction the working expenses had been reduced from 64:9 per 
cent. of the receipts to 572 per cent, and that the gross earnings for the 
past year were $1,123,285. an increase of 50 per cent., while the net earn- 
ings increased from $262,957 to $705,569. In the light and power branch 
the operating expenses were about stationary, while receipts had more than 
doubled. Nearly a million dollars had been spent on capital account during 
the year, partly for work done already, partly for new plant and equip- 
ment. After an unusually severe test of the company's dam and hydraulic 
plant at Parnahyba last October, where a freshet succeeded to a dry 
summer, no injury was found to bave been done. 


STATUTORY RETURNS, LIENS REGISTERED, &C. 


STATUTORY RETURNS. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.'—According to return to 
March 18 the capital is £400,500 in 74,000 ordinary and 6,000 preference 
shares of £5 each and 500 founders’ shares of £1 each, of which 44,436 
ordinary, 6,000 preference and 500 foundera’ shares have been taken up. 
£5 per share has been called up on 57,770 ordinary and 6,000 preference 
shares, and £218,850 has been received. £35,830 is considered as paid on 
6,666 ordicary and 500 founders’ shares. Mortgages and charges, £159,000 
debenture stock aud £8,800 “ buildings.” 

CITY OF LONDON ELECTRIC LIGHTING CO. LTD.) -In return to 
March 18, the capital is given as £1,200,009 in 40,000 preference and 
80,000 ordinary shares of £10 each, of which 40,000 preference and 70,595 
ordinary shares have been taken up. £10 per share has been called up aud 
£1,105,950 has been received. Mortgages and charges, £709,000. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. .LTD.:— 
According to return to March 18, the capital is £350,000 in 50,000 ordi- 
nary, 10,000 firat preference and 10,000 second preference shares of £5 
each, of which 21,000 ordinary, 10,000 first preference and 10,000 second 
preference shares have been taken up. £5 per share has been called up on 
15,968 ordinary, 10,000 first preference and 10,000 second preference, and 
£179,840 has b:en received. £25,160 is considered as paid on 5,032 ordi- 
nary shares. Mortgages and charges, £90.000. Debenture stock issued 
by company jointly with Notting Hill Electric Lighting Co., £150,000. 

LONDON ELECTRIC SUPPLY CORPORATION (LTD.)—In return to 
March 2) the capital is given as £850,000 in 200,000 ordinary shares of £35 
each and 50,000 preference shares of £5 each, of which 111,000 ordinary 
and 49,840 preference shares have been taken up. The full amount has 
been called up on each share, and £582,200 has been received, iu addition 
to £160 paid on 160 forfeited shares. Mortgages aud charges, £365,000. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The return to March 31 
gives capital as £1.000,000 in 100,000 shares of £10 each, all of which have 
been taken up. £10 per sbare has been called up on 97,968 shares, and 
£979,680 has been received. £20,520 is considered as paid on 2,052 shares. 
Mortgages and charges, £470,000, 
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NOTTING HILL ELECTRIC LIGHTING CO. (LTD.) — The return to March 24, 
gives the capital as £200,000 in 16,452 ordinary, 2,998 preference and 550 
founders' shares of £10 each, of which 10,852 ordinary, 2,998 preference 
and 550 foundera’ shares have been taken up. £10 per share has been 
called up and £144,000 has been received. Mortgages and charges, £50,000. 
Debenture stock issued by company jointly with Kensington and 
Knightabridge Electric Lighting Co., £130,000. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.)—The return 
to April 1 gives capital as £325,000 in 65,000 shares of £5 each, all of which 
have been taken up and paid for in full. No mortgages or charges. 


WILLANS AND ROBINSON (LT D.)J—'The return to April 22 gives capital 
as £750,000 in 75,000 preference and 75,000 ordinary shares of £5 each, of 
which 66,666 preference and 66,666 ordinary have been taken up. 45 per 
share has been called up on 52,203 preference and 52,204 ordinary shares, 
and £522,035 has been received. £144,625 is considered as paid on 14,463 
preference and 14,462 ordinary shares, Mortgages and charges, £246,296. 


LIENS, &c., REGISTERED. 

ELECTRIC DANITE SYNDICATE LTD.) — Issue on May 6 of debenture 
for £100, part of series created Feb. 6, 1903, to secure £1,000, charged on 
all company’s property and capital, present and future. No trustees. 
Total amount previously issued, £600. . 

ELECTRIC TIMBER SEASONING AND PRESERVATION CO. (LTD.)— 
Debenture dated April 50, 1905, to secure £850, charged on company’s 
undertaking and property, present and future, has been registered. 
Holder, H. B. Weaver. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.) — Issue on May 5 of £700 
debentures, part of series created Nov. 19, 1900, to secure £15,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital No trustees. Total amount previously issued, £12,700. 

PRIVATE WIRE AND TELEPHONE INSTALLATION CO. (LTD.)—£2,000 
debentures, created and dated April 27, 1903, charged on company’s under- 
taking and property, present and future, including uncalled capital, have 
been registered. No trustees, 


TELEPHONE CO. OF EGYPT LTD. —Issue on April 29 of £2,500 deben- 
tures, part of series created Dec. 8, 1898, to secure £20,000, charged on 
company’s property, present and future, including uncalled capital. No 
trustees. Total amount previously issued, £6,500. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on April 30 of £250 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued, £19,750. 


CITY NOTES. 


— e e] 


MEMORANDA.—Bank rate 34 per cent. (May 21, 1905). Price of silver 
25,',d. per oz. (May 21). Consols 9114-91153 for money, 9116-92 ff for 
account: 21 per cent. 914—92 (May 21). Console Pay Day, June 2; 
Stocks and Shares Continuation Days, May 26 and June 9; Ticket Days, 
May 27 and June 10; Pay Days, May 28 and June ll; Mining Share 
Carry-over Days, May 25 and June 8. ; 


BRITISH COLUMBIA ELECTRIC RAILWAY Co. (LTD)—For the year 
ended March 31 the profits were £51,928, the balance available for depreci- 
ation, reserve funds and dividends on deferred ordinary stock being £26,536. 


CITY OF WELLINGTON ELECTRIC LIGHT AND POWER Co. (LTD.;—In 
the prospectus of this company, which is set out on another page, it will be 
seen that subscriptions are invited to an issue cf £75,000 (part of a total 
of £100,000) 5 per cent. registered first debentures in £50 bonds at par, 
constituting a first charge on the property and undertaking of a company 
formed in 1890 (under the name of the New Zealand Electrical Syndicate, 
Ltd.), to erect works and supply electric current for light and power to the 
city of Wellington, New Zealand, under the Wellington Electric Lighting 
Act, 1891, which was then being applied for and was ultimately granted. 
By a subsequent act, passed in 1899, the area of the company’s opera- 
tions was considerably extended, and at present the equivalent of 
nearly 70,000 8 c.p. lamps are connected to the company’s mains. The 
past operations of the company in constructing worke, &c., have absorbed 
the whole of the capital, and the umount of the subscription in the present 
issue is to be devoted to replacing and consolidating the company's existing 
6 per cent. debenture debt. The past three years’ trading of the com- 
pany shows progressive profits as follows :—1900, £6,562 ; 1901, £6,647 ; 
1€02, £9,079, the amount necessary to pay the annual interest on the 
present issue being £3,750. Interest on the new debentures is payable 
half-yearly in January and July. The lists open this day (Friday) and 
close for town and country on Tuesday next at 4 p.m. 


PERTH AND DISTRICT TRAMWAYS CO. (LTD.) —The agreement for the 
sale of the undertaking to the Corporation for £21,800 has been approved 
by the shareholders. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—At 
an extraordioary meeting on Friday the resolutions which were passed 
on April 30, altering the name of the company to the British Power Co. 
(Ltd.), and increasing the capital from £100,000 to £250,000, were 
confirmed. 

STOCK EXCHANGE NOTICE—The Stock Exchange committee have 
ordered the further iesue of £70,000 4 per cent. first debentures of £100 
each of the Primitiva Gag and Electrio Lighting Co. of Buenos Ayres ( Ltd.) 


to be quoted. "The committee have also been asked to allow the further 
issue of £23,590 5 per cent. perpetual debenture stock of the British Eleo- 
tric Traction Co. (Ltd.) to be quoted. 


WESTERN TELEGRAPH CO. (LTD.)—An interim dividend, payable on 
June 24, has been declared of 3s. per share, or at the rate of 6 per cent. 
per annum, tax free, for the quarter ended March 31. The transfer books 
will be closed from June 17 to 25 inclusive, 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


3 
E D 
or Dec. 


Inc. or 
wocka| e Dec. (a) 
£ £ £ £ 
Aberdeen Corporation... May 16 948 + 321| 50 | 47,787 | 12,4356 
Ayr Corporation .......| „ 16 212 ＋ 45 52 | 13,776 eae 
Barnsley .....—.-ee] „ 8 165 as 183 3,057 ey 
Birkenhead ............... $us em se aes wee I 
*Birmingham Tramways. „„ 16 4,898 ,  95| 19 | 93,118 |+ 5,077 
*Blackburn Corporation. „ 15 123 | — 4 $7| 6083 T 611 
Blackpool Corporation... „ 14 415|- 19 §6 3851 |+ 754 
Blackpool and Fleetwood ois ia s ET ES 
Bolton Corporation ...... „ 17 | 1,634|+ 232| $7 | 12,152 |+ 1,977 
BournemouthCorporat'n , 13 | 943 i 7 | 6,266 psa 
Bradford Corporation... „ 17 3,502 f. 534 7 | 23,717 + 2.508 
Brighton Corporation . ,, 17 779 7 85) 25 | 19,100 i+ 4,573 
Brisbane Tramways...... Apl. 1 2,317 — 174| 13 | 30,629 '+ 757 
Bristol Trams & Carriage May 15 | 4,704 + 352| 25 100,195 4 10,589 
Buenos Ayres & Belgrano Apl. 19 | 5,116 T 377 16 45,994 + 5,008 
Burnley Corporation . . May 16 70 + 31 7 5455 ＋ 791 
Calcutta Tramways Co.. „„ 16 'B30,502+ 9.060 20 |R628,:41 +R!188.2:8 
Camborne-Redruth ...... „ 18 99 28 3, 147 gis 
Cardiff Corporation.. ... „ 16 1.704 4 632| 7 | 11,741 + 6,334 
Carlisle Tramways Co.... „„ 16 178'+ 16019 3,182 + 542 
Central London Railway „„ 16 7,143 ＋ 259: 20 139,913 |+ 6, 141 
Chatham & Dist. Lt. Rys. „ 14 503; .. | 19 | 8.556 sa 
City & South London Ry. „„ 17 3,084 4 4 20 62,875 |4 3,290 
Cork Elec. Trams. Co. ... „ 14 463 — 50 19 8013 |+ 172 
Devonport & Dist. Trams „ 8 451,4 40 18y 7,584 |+ 253 
Doncaster Corporation...  ... de dh used xe — 
Dover Corporation ..... „ 16 192 f 3 7 1,404 ＋ 109 
Dublin & Lucan Railway , 17 | 110 — 15 20 1,852 |* ó 
Dublin Southern Diat...| „ 15 | 755|- 322 $19 | 14,283\| 3,860 
Dublin United. .. „ 15 3.654 — 69 $19 67,547 ; 
Dudley—Stourbridge ...;; „ 8 7444 60 184| 13,567 |+ 1,255 
Dundee Corporation . „ 153 785 + 138 52 | 40,444 |+ 5861 
East Ham Council. "n | CE IS m Tr 
Gateshead & Dist. Traw: „ 8 821 T 113 184 14,969 / $5,096 
Glasgow Corporation. „„ 16 |15,791|+4,123! 49 622,615 435,541 
Gravesend —Northfleet » 8 222 183 5, 446 ess 
Greenock & Port Glasgow] „ 8 499 f 48 184| 8,129 7 615 
Halifax Corporation. iss „ sist ses - 
Hartlepool Tramways..| , 8 226 - 6| 184 4,128 |4 465 
Hull Corporation... . „ 16 , 2,2205 + 587 t7 | 12,247 |+ 1,5:2 
Isle of Thanet Co. .. „ 16| 408 + 7 ..| n n 
Kidderminster & Dist...| „ 8 105 + 1 184; 1,956 |+ 106 
Kirkcaldy Corporation... € | $e ius ja: is is 
Leeds Corporation ...... „ 16 4,857 ＋T 210 7 | 37,910 |+ 7,605 
„Liverpool Corporation..| „ 9 | 9,636/+ 497 19 179,505 |+ 9,331 
Liverpool Overhead Rly.| „ 17 1,603 ＋ 170 f 20 | 31,019 |+ 2,929 
Manchester Corp „ 16 10,529!--7,922 100 466,205 | — ... 
Mersey Railway .. ...... „ 16, 1,372\+ 159, 20 | 22,594 |- 1,547 
Merthyr.... —-.-.-.—..| , 8 1967 8| 184, 3,348 — 172 
Middleton... . | „ 8 295 1 42 184, 4,798 |+ 195 
Newcastle-on-Tyne Corr| ,, 16 3,050 ＋ 581! 19 55,795 — 
“Oldham, Ashton & Hyde „ 8 547|* 49 1830 9,815 |* 1,089 
Ferth( W. A.) Elec. Tram , 15 1.050 — 27 819 | 22,668 + 2,07 
Peterborough . . „ 8 134 15 2083 | 5 
Poole & Dist....—.—.—..| , 8 270 T 38 183 4,599 + 749 
*Portsmouth Corporation „„ 16 1,464 * 167, ... i | m 
Potteries .«-.-.eees| „ 8 | 1,566/+ 100 183 27,683 4 2151 
Rothesay «e| „ 8 75 30 18h] 1,111 '+ 473 
*Balford Corporatior...... „ 18. 3,051/+ 598 7 | 22,380 + 6,519 
Sheerness ......sssesseeee. „ 6 79 — 4 450 | 5t 
*Bheffeld Corporation . „ 17 , 4,128 338, 20 | 81,857 + 8,021 
Southampton Corp. „ 14 959 T 80, ... iis " 
Southend Corporation... T T i | yee das " 
Southport Tramways ..| , 8 256 - 20, 184| 4,483 + 1,586 
8. Staffordshire Trams.) „„ 8 855- 98 184| 15,751 (t 2t 
“Sunderland Corporation.| „ 17 1,073 35 7 7,080 + 357 
Swansea Trams. . „ 8 471.4 33: 184| 8,298 + 663 
Taunton Trams... „ 8 584 6 184 965 - 48 
outh & Dis& — | „ 8 2161+ 5 18h) 4,175 + 482 
Tyneside Trams Co. „ 13 250 19 4,705 es 
Wallasey Dist, Coun. . . „ 16| 582 ＋ 107 f7 4120 . 915 
Weaton- super- Mare , 6 66 — 6| 18 734 |- 6 
Wigan Corporation nn s is i id is 
Wolverhampton District) „ 8| 387|+ 231| 183 6,600 4 3,774 
Wrexham e „ 8| 1577 5| 765 
Yorkshire Woollen Dist.| , 8 M 114, 2515  .-. 


(a) These comparisons are with the oorresponding period last year. 
* Partly electrical, t Minus 8 days, 1 Minus 2 days. J Plus 2 days. $ Plus 2 days, 
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* In calculating the yield, allowance has been made for accrued interest, but not for redemption. 


t Ex dividend. 1 The London Stock Exchange Committee have refused to quote these. 
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THE Highways Committee of the London County Council 
have now definitely come to the conclusion that the conduit 
system of tramways is a needless luxury for a large part of 
the metropolis. As is seen in the report on another page, they 
propose that, of about fifty-four miles of new tramway, more 
than half should be on the overhead trolley system. It cannot 
be said that in all the fifty-four miles of route there is a single 
mile in which the architectural beauties of the thoroughfares 
are such that a properly-constructed overhead wire would be 
unsightly in comparison. But the London ratepayers must be 
thankful for what they can get if the Council adopt the recom- 
mendation of its committee, for an expenditure of about 
£300,000 will then be saved on the 28 miles equipped on the 
overhead system. 


— Ó 

Two important decisions by Parliamentary Committees this 
week with regard to Corporation Bills, one in the House of 
Commons, the other in the House of Lords, show that there is a 
growing feeling against municipal trading. When this feeling 
manifesta itself, as in these cases, by the gas interests obtaining 
clauses likely to hamper the progress of the electrical 
industry, electrical engineers, whatever their politics, should 
resist this tendency to the utmost. Progressive electrical 
engineers have fought with some success against the vested 
interests of local authorities who have opposed the newest 
development of the supply industry—viz., the supply of elec- 
trical power over large areas, but they will be loth to see the 
tables turned on them by the gas companies occupying some 
of the territory they have wrested from their opponents, Both 


PRICE SIXPENCE "got 
Abroad 8d., or 16 cents, or 80c., or 70pf. 


in the Willesden and South Shields Bills, reported elsewhere in 
this issue, the gas companies have taken up the position that 
they are large ratepayers, with whom the Local Authority is 
in competition as electric light undertaker, with the result that 
in the one case an electric lighting department and in the 
other a tramways department, have been burdened with 
a clause calling upon them to raise their charges if there 
is a deficit after the first year's working. In the case of 
electricity supply particularly, it is well known that a large 
works built of sufficient size at the outset to meet the rapidly- 
growing demand which it is bound by statute to supply, 
may often of necessity be run at a loss during the first years of 
its life. If, however, an undertaking is compelled to raise its 
tariff before its business has developed its full strength, there 
will be a serious check on its progress and the increase of its 


load. — 


UNDOUBTEDLY there have occasionally been serious cases 
of over-estimating the probable initial demand, and of building 
works far too large for the areas they have to supply. The 
decisions which we have referred to above, therefore, should 
be seriously considered by those electrical engineers who 
have the interests of their profession at heart. It would, we 
believe, have been to the ultimate benefit of the electricity 
supply industry if it had been developed more by private 
enterprise and less by municipal trading; but now that 
local authorities are established as the suppliers of electric 
light in the majority of our towns, it would be regrettable if 
progress should be hampered by gas companies in their 
capacity as ratepayers, when the other ratepayers are practi- 
cally unanimous in demanding that the more modern method 


of illumination should be encouraged. 
—— 
THE letter written by Sir JOHN COCK BURN, which we print 


in another column, is a temperate and sensible reply to the 
attacks on the Australian Government with regard to its action 
in submarine cable matters. It is undeniable that the Austra- 
lian Commonwealth has derived considerable benefit from the 
cable communications which the Eastern and Eastern Exten- 
sion Telegraph Companies have afforded it, and, viewed 
dispassionately, the concessions given to the latter company 
when the new cable between Australia and South Africa was 
opened in 1901 can in no way be considered excessive. The 
Canadians are annoyed that the receipts from the Pacific cable 
have not come up to anticipations, but they are admirably 
answered by the concluding words of Sir JOHN COCKBURN’S 
letter: The Pacific combination can hardly complain of that 
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wholesome competition which ostensibly it was established to 
promote, or legitimately claim a monopoly which it was 


intended to abolish.” 
— — 


THE electrical equipment of certain suburban limes of the 
North-Fastern 
command a considerable amount of attention, not only from 


Railway is a matter which cannot fail to 


electrical and railway engineers, but also from the public, 
Financially, matters have gradually been getting worse with 
local traffic on railways, owing to the severity of the competi- 
tion due to electric tramways, and something has to be done 
to meet it. But it is doubtful, even now, whether electrical 
equipment will completely solve the problem. It will, how- 
ever, enable the railway companies to gain back some of the 
ground they have lost, and at all events to retain the large 
amount of traffic they still have left, and to economise in 


running expenses. 


THE technical details which we publish elsewhere in this 
issue represent, in many respects, standard practice. Multiple 
unit control, the third-rail with provision for a fourth, sub- 
stations equipped with rotary converters, and other details, 
are all features with which electrical engineers are familiar; 
but they are not familiar with power stations containing 
only steam turbo-generators, each having a normal 
of 3,500kw. 
on-Tyne Electric Supply Co., 
power required by the North-Eastern 


capacity 
Such a station is being erected by the Newcastle- 
and will supply nearly all the 
lines now under- 
going “electrification.” The company’s Neptune Bank station 
is now almost fully loaded, and hence the necessity for this 
new station. The new plant will represent quite the latest 
practice, and the arrangement of the boilers with regard to 
the engines is particularly interesting, showing, as it does, 
the exceedingly small space occupied by the turbo-generator 
and the consequent departure from the usual method of 


building the boiler house parallel with the engine room. 
9 

AN important decision has been arrived at by the Yorkshire 
College, in agreeing upon the principles governing the charter 
for the proposed new Yorkshire University. These conditions 
stipulate that the Yorkshire College shall become an integral 
part of the University; that the government of the University 
shall be vested in a Court of Governors and an Executive 
Council, and that the foundation of the University be on 
a non-federal basis although it will have the power to 
affiliate other institutions. The Yorkshire College, together 
with those at Manchester and Liverpool, have already agreed 
upon certain points of considerable importance, such as the 
adoption of one matriculation examination for all three 
In additition to this the University will, at its 
discretion, accept courses of study in affiliated institutions in 
place of those at the University. To raise Yorkshire College 
to the position of a university will require at least £7,000 


universities. 


a year additional expenditure, and a considerable amount of 
extra accommodation will have to be provided. Yorkshire 
coal-owners have come to the rescue of the mining department 
by collecting £5,500 in order to erect a separate building. 
The Clothworkers’ Company have also offered to give to the 
new University the building and plant (valued at about 
£70,000) relating to the textile and allied industries which the 


College now holds in trust. This offer is on the condition that 


these departments shall be recognised by the University, and 
in order to maintain these departments in a state of efficiency 
the Company also guarantee a sum of not less than £4,000 


per annum. 
— — — — —— 


Royal Society. — Among the Papers down for reading yes- 
terlay were the following : “ On the Bending of Waves 
Round a Spherical Obstacle,” by the Right Hon. Lord Fay- 
leigh, F.R.S.: “Sur la Diffraction des Ondes Electriques, 
apropos d'un Article de M. Macdonald,” by Prof. H. Poincare : 
“On the Theory of Refraction in Guses,” by G. W. Walker, 
communicated by Prof. J. J. Thomson, F. R. S.; “An An: ilysis 
of the Results from the Kew * on (niet Days 
during the Eleven Years 1890 to 1900, with a Disenssion of 
Certain Phenomena in the Absolute Observ: itions,” by Dr. C. 
Chree, F. R. S. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Dominica - Martinique May 9,1902 ... — 
St. Lucia - Martinique . May 9, 1902 — 
Guadeloupe — Martinique ...... May 9, 1902 — 
Puerto Plata — Martinique July 10, 1902 ... — 
Anjer—kalianda ................ .. Aug. 2,1902 .. — 
Cayenne—Pinheiros ............ Aug. 13,1902 .. — 
St. Lucia St. Vincent Sept. 19, 1902 — 
Reissi- Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne . Feb. 27, 1905 ... — 
New York—Hayti ........... ... April 15, 1903  ... — 
St. Vincent —Grenada ......... May 9, 1905 — 
Fal mouth Bilbao ..... ......... May 13, 1903 May 24, 1903 


Electrical Engineer (R.E.) Volunteers.—On Monday evening 
over 70 South African war medals were presented by Major- 
General Shone to members of the Electrical Engineer Volun- 
teers who served at the front during the recent war. Before 
making the presentations, the gallant officer referred in highly 
compliment: wy terms to the excellent services rendered by the 
corps whilst on active service, which, he said, had been keenly 
appreciated in the highest quarters. He was glad to-hear 
that the corps was increasing in numbers, and. hoped it would 
continue to do so. After the, distribution, Lieut.-Col. Crompton 
moved a vote of thanks to Major-General Shone for his kind- 
ness in presenting the medals. 


Surface Box Accidents in the City.- At about five o'clock 
on Monday morning a burn-out occurred in the Junction box 
on the City of London Electric Lighting Co.’s mains near 
Billinesgate Market. Flames rose from the box, and cousicler- 
able excitement was caused. The Fire Brigade extinguished 
the fire with sand. No damage was occasioned, except to the 
box itself. Later on in the day, at about 10 a.m. „ à jointer 
made a short circuit in another junction box belonging to the 
same company in Cheapside, and was rather seriously burned. 
Ile was taken to St. Bartholomew’s Hospital, and, we learn, is 
recovering from his injuries. As a consequence of this short 
circuit a fuse blew with considerable noise in an adjoining box, 
but no explosion occurred as was reported in the daily papers, 
in which the occurrences were, as usual, greatly exaggerated. 


Annual Meeting of the Institution of Electrical Engineers. — 
At the annual meeting held yesterday (Thursday) afternoon 
at the offices of the Institution, the Council's annual report 
was presented. In addition to dealing with the events and 
business of the past session, the report contains the announce- 
ment that the various premiums have been awarded as foliows : 

The Institution Premium, value £25, to Dr. J. A Fleming, F. R. S., for 
his Paper entitled “Photometry of Klect:ic Lamps” ; the Paris Electrical 
Exhibition Premium, value £10, to Mr. M B. Field, for his Paper entitled 
A Study of the Phenomenon of Resonance in Electric Circuits by the 
Aid of Oscillograms" ; two extra Premiums, value £10 each, one to 
Messrs. A. D. Constable and E. Fawssett jointly, for their Paper entitled 
„Distribution Losses in Electric Supply Systems" ; and the other to 
Dr. W. M. Thornton, for his Paper entitled “ Experiments on Synchronous 
Converters" ; an Original Communication Premium, value £10, to 
Messrs A. Russell and €. A. Paterson, for their communication entitled 
“ Sparking in Switches." 

The students’ premiums will be announced later. In accord- 
ance with precedent, the Council, in making the awards, have 
not taken into account the Papers contributed by present 
members of the Council. Papers other than those of the 
Students’ Section, which were not in type by the end of April, 
1903, were reserved for consideration in awarding premiums 
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in 1904; but certain Papers which were received too late for 
consideration in 1902 have been taken into account this year. 


The Proposed Indian Institute of Science.—A letter, says 
The Times, has been sent by the Government of India to the 
Government of Bombay explaining the present position of 
the scheme for a scientific research institute in India, for the 
endowment of which Mr. Jamsetjee N. Tata, of Bombay, has 
offered properties of an annual value of £8,333. The following 
additional particulars are given :— 

The institute is to be located at Bangalore, and the Mysore durbar, in 
addition to making & free grant of land, have undertaken to contribute 
£35,555 per annum fora period of 10 years. The Government of India now 
notify that they are prepared to make a similar annual subeidy, This will 
raise the income to £15,000 per annum, which exceeds by £1,000 the 
bighest estimate of necessary expenditure framed by Sir William Ramsay, 
who has been acting as Mr. Tata’s expert adviser in the matter. The 
Government also propose to contribute one lakh of rupees towards the cost 
of the construction and equipment of the necessary buildings. The aim in 
view will be to train students in experimental methods of carrying on 
original research, and for the institute to be an accepted authority and 
referee on all scientific problems arising within its own domain. With 
these general objects, the institute is to be divided into three distinct 
schools, each with its own building and equipment, a school of chemistry, 
a echool of experimental physics, and a school of experimental biology. 

The Faraday Society.—The name of the newly-formed 
Society of Electro-chemists has been changed to the Faraday 
Society, to promote the study of electro-chemistry, electro- 
metallurgy, chemical physics, metallography and kindred 
subjects. The list of the first Council was given in The 
Electrician, Vol. L., pp. 586 and 629, and, in order that the 
work of the Council may proceed without delay, it has been 
decided to begin a half session on July Ist, and with that 
object in view the first ordinary meeting will be held on 
June 30th. The subjects of the Papers to be read on that 
occasion will be duly announced. With the object of avoiding 
increasing the number of existing publications, the Council have 
made arrangements to publish the proceedings of the society 
in the Electro Chemist and Metallurgist, which will be issued 
monthly, free to members. All Papers will be printed and 
circulated among the members before the meeting, and they 
will be read, as a rule, in abstract only. By this means it is 
hoped greatly to increase the value of the discussions, and to 
give absent members an opportunity of expressing their views 
by correspondence. Asa result of negotiations which are now 
pending, it is hoped that every member of the Faraday Society 
will receive, either free of cost or for a very small charge, a 
copy of the Zrunsactions of the American Electro-chemical 
Society. Rules have now been drawn up, and may beobtained 
from the hon. sec., Mr. F. S. Spiers, 82, Victoria-street, S.W. 


+ Blectrie Resonance and Wireless Telegraphy,—At the 
Royal Institution yesterday (Thursday) Prof. J. A. Fleming, 
F. R. S., delivered the first of a series of lectures on the above 
subject. The lecture, accompanied by a long series of most 
interesting and successful experiments, was attentively 
listened to by a large and appreciative audience. Prof. Fleming 
commenced by explaining in a very lucid manner, aided by 
demonstrations, the fundamental principles which govern 
electric transmission through space. The laws which govern 
electric resonance, and the relations which exist between the 
latter and inductance and capacity, were brought clearly 
to the understanding of the audience by simple ‘mechanical 
analogies. He showed, for instance, how the oscilla- 
tions of bodies suspended on springs varied with the mass 
of the body and with the extensibility of the spring; 
how vibrations of air in an organ pipe produce the funda- 
mental tone or a harmonie, according to the value of the 
vibrations of the sound-producing medium; and so on. The 
lecturer then proceeded to produce analogous electrical 
phenomena. He showed how one circuit, acting as receiver, 
would respond to the electrical impulses sent out by a 
sender, if only both were in tune; but if out of tune, even 
only slightly, how impossible it was to make the receiver 
respond. A most beautiful and convincing demonstration 
was with what may be termed an “electrical organ pipe." 
. He showed the audience, as he had shown before with the 
ordinary organ pipe, how it was possible to tune the “electrical 
organ pipe" by varying the two controlling factors—i.e., 
capacity and inductance—so as to produce the fundamental 
wave or the higher‘harmonics. By drawing sparks at various 


heights of a wire spiral, he proved the existence of the one 
or the other, at the same time showing the variation in 
electrical pressure at the different points of the electrical wave. 

Lecture on Telephony.— On Friday afternoon a West- 
minster lecture" on telephony was delivered by Mr. F.C. 
Raphael at the Caxton Hall. Commencing with the history 


of the telephone, the lecturer reviewed and criticised in a brief 


and concise manner the growth of the movement in this 
country from its inception. Although it was looked upon by 
the Government as a toy, yet in 1879—only three years after 
the invention of the instrument—there were exchanges at 
London, Manchester, Liverpool and Glasgow. The Govern- 
ment then brought its famous action against the companies, 
with the result that the telephone was declared to be a 
telegraph; and the telephone company has worked under 
a licence and a heavy tax ever since. At the present time, 
the lecturer continued, there were more than a quarter of a 
million subscribers and about 1,100 exchanges in Great 
Britain ; this included 65,000 subscribers in London, 55,000 of 
whom were on the National Telephone's Co.'s system and 10,000 
on the Post Office system. 65,000 subscribers meant over 
two thousand million possible connections. He then briefly 
showed why the telephone exchange system of a large city 
must necessarily be more expensive per subscriber than a small 
one, and pointed out the difficulties peculiar to London, illus- 
trating this with load curves showing the longer business hours 
in New York, resulting in a broader and less peaky load 
curve than in London, with a smaller luncheon interval. 
Having described, with the help of a sectional drawing, the 
construction of the most recent type of Ericsson hand tele- 
phone set, the lecturer went on to explain the working of a 
telephone exchange on the automatic calling and clearing 
system, such as is used by the Post Office in their new London 
telephone exchanges, mentioning incidentally that the Post 
Office central exchange had now 7,560 subscribers, its ulti- 
mate capacity being 14,100. This part of the lecture was 
illustrated with numerous lantern slides, and a model. Brief 
particulars as to the organisation of the operating staff were 
also given, and overhead and underground line construction 
was briefly touched upon. Mr. Raphael then explained how 
subscribers could utilise their telephones for a number of pur- 
poses, of which the majority of subscribers were ignorant; as, 
for instance, telephoning telegrams, express letters, and even 
ordinary letters to post offices. Jn the latter case, 30 words 
can be telephoned to a post office for transmission as an ordi- 
nary letter for an extra charge of ld. in addition to the 
ordinary charge for postage ; and telephoned express letters 
are delivered at the ordinary express fee (3d. per mile) from 
the post office without extra charge. The lecturer concluded 
with a reference to the telegraphone, regretting that this 
instrument had not yet been developed to form a useful 
auxiliary to the telephone exchange system. 


. MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


FRIDAY, May 29th. 
ROYAL INSTITUTION. l 
9 p.m. Evening Discouree by Mr. J. T. Buchanan on “ Some Physical 
Problems of the Ocean.” 
SATURDAY, May 30th. 
, ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture I., by Prof. Silvanus P. Thompson, F.R.S., 
on “The ' De Magaete' and its Author.” af? Lou 
THURSDAY, June 4th. 
Rox L INSTITUTION. 
6 p.m. Afternoon Lecture IL, by Prof. J. A. Fleming, F. R. S., on 
* Electric Resonance and Wireless Telegraphy.“ 
RONTGEN SOCIETY. 
8:30 p.m. Meeting at 20, Havover-equare, W. Paper to be read: 
"On the Electric Field Surrounding the X-Ray Tube,“ by th 
Rev. P. Mulholland. A new dental X-ray tube will be exhibited. 

FRIDAY, June 5th. DC 

PuysicaL SOCIETY. 

ó p.m. Extra Meeting at University College, Gower-street, when 
Prof. Rutherford will read a Paper on Radio- active Process e. 

ELEcTRO-HaRMONIC SOCIETY. 

8 p.m. Extra Concert (ladies' night) at the King's Hall, Holborn 
Restaurant, in honour of the foreign delegates to tbe Inter- 
national Telegraph Conference. Sir W. H. Preece, F. R. S., will 
take the chair. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
. A [Compiled by E. E. FOURNIER D'ALBE.] 


lonisation on Vesuvius.—H. R. von Traubenberg has made 
some interesting observations of the state of ionisation of the 
air near the crater of Vesuvius, apparently under some diffi- 
culties. On a day when the wind blew from the crater 
towards the Vesuvius Observatory, the ionisation at the latter 


showed great irregularities. The author observed a positive 
dissipation of 116 volts, and a negative dissipation of 106 volts 
in 10 minutes. A charged wire exposed to the air did not, 
however, acquire any radio-activity. The leaves of the electro- 
scope later on showed jerky displacements amounting to several 


millimetres. The author was unable to say whether the jerks 


were synchronous with explosions in the crater or produced by 

sts of ionised wind. On the following day, the wind blow- 
ing towards the crater, the dissipation only amounted to 
15 volts positive and 34 volts negative in 10 minutes. The 
greatest dissipation measured was a negative dissipation of 
475 volts in 10 minutes. Greater dissipations did occur, 
especially in the steam from a fumarole, bit the author did 
not succeed in measuring them. 

[H. R. von TRAUBENBERG, Phys. Zeitschr., May 15, 1903.] 


lonisation by Phosphorus.—J. Elster and H. Geitel endeavour 
to decide the Schmidt-Harms controversy as to the cause of 
the conductivity imparted to air by phosphorus. They 
decidedly support Harms’ interpretation based upon a true 
ionisation, as against Schmidt’s supposition (see The Electrician, 
Vol. L., p. 1,010) that the fog produced on oxidation is 
sufficient to account for the electric displacement observed. 
The crucial experiment they made is shown in the diagram, 
where P is a piece of phosphorus kept at a potential of some 
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To Earth To Earth 
100 volts, S'S’ a plate connected to earth, SS a perforated 
plate connected with an electrometer, and R a movable cup 
connected with the last. The phosphorus was used in a cold 
condition, when the smoke descends vertically to the ground. 
If the smoke were the bearer of the electric charge, then that 
charge should be intercepted by the cup in the position 
sketched, and not on shifting the cup towards R. e elec- 
trometer, however, showed practically the same indication in 
both positions, thus proving that the smoke column has very 
little to do with the electric discharge. Therefore, there must 
be ordinary ionisation. 
[ELSTER and Garret, Phys. Zeitschr., May, 15, 1903.] 


Electric Stoves.—A. Kalähne has made some tests of various 
patterns of electric resistance-stoves, with a view to determin- 
ing the limits of their working and their consumption of energy. 
He finds a distinct advantage in an ashestos covering as com- 
pared with fire-clay. The latter is often used in order to 
protect the nickel wires from burning by theair. But sincethey 
are embedded in the substance more firmly in some places than 
in others, the incandescent wire is torn or cut by the fire-clay 
owing to its different thermal expansion. Moreover, the pro- 
tection from air is never perfect, since the fire-clay has numerous 
cracks and crevices, and asbestos has the further advantage 
of being more easily renewed, and the nickel is not burnt up 
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if the temperature of 1,000deg. is kept as a superior limit. 
But strong currents must not be turned on suddenly, as other- 
wise there is local overheating where the radiation is small. 
The author gives the curves shown in the diagram for six 
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different stoves. Nos. 3 and 4 had two coils, the others had 
only one. No. 64 had a thick wire 1˙5mm. in diameter, Nos. 
4, 4A and 5 were only glazed inside, not outside. M wasa 
tube of Marquardt composition 20:2cm. long. The other tubes 
were of porcelain, and 40cm. to 70cm. long. 

[A. KALAHNE, Ann. der Physik., No. 6, 1908. 


-— — — 


Blondlot Rays.—R. Blondlot has endeavoured to find some 
rays resembling the radiation he discovered mixed up with 
Röntgen rays (see The Electrician, Vol. L, pp. 1,007, 1,010). 
These ** Blondlot rays " penetrate metals, but exert no photo- 
zope action, and are reflected and refracted. They are 

iscovered by their stimulating action on small electric sparks 
in air. Now the author has found that similar rays are con- 
tained in the light from an Auer burner. He directed the 
rays from the Auer lamp on to an aluminium window behind 
which a quartz lens of 12cm. focal length was mounted. 
Behind that lens again was placed a spark-gap giving very feeble 
sparks, and which was moved to and fro along the axis of the 
lens. The sparks shone out brightly at a distance of 13-9cm. 
from the lens, thus showing that there were dark rays emerg- 
ing from the Auer lamp which underwent refraction by 
quartz and penetrated aluminium. A photographic method 
of investigation consists of the indirect process of exposing 
sensitive plates to the light from the sparks. In this manner, 
the author found that the rays penetrated I mm. of glass, 
lmm. ef black rubber, lcm. of paraffin, 0°-2mm. of copper, 
21 gold leaves, and 005mm. of steel. 

[R. BLonpiot, Comptes Rendus, May 11, 1903. 


Photo-electric Discharge.—W. M. Varley has systematically 
studied the effect of the pressure and nature of a gas with 
which a metallic surface is surrounded upon the magnitude of 
the photo-electric current from the surface. As a constant 
source of ultra-violet light, the spark between iron terminals 
in an atmosphere of pure dry hydrogen was found to answer 
excellently. The spark-gap was in parallel with three Leyden 
jars in the secondary circuit of an induction coil, used as a 
transformer. The photo-electric currents were measured from 
a metal— usually zinc—surface placed a few millimetres bebind 
a finegauze, through which the light passed, and which served 
as a positive electrode. A brass vessel, with a quartz window 
to admit the light, served to contain the electrodes. Curves 
connecting the potentials and corresponding photo-electric 
currents in air, carbon dioxide and hydrogen at various pres 
sures were obtained. They show that at the higher pressures 
the currents in carbon dioxide are about 1:75 times those in 
hydrogen, and 1:3 times those in air, for corresponding points 
on the less steep portions of the current-potential curves. For 
the upper part of the curve, where ionisation by collision 
becomes the predominant factor, the relation between the 
currents is quite altered. The curves obtained could, however, 
all be explained on the ionic theory of conduction both 
qualitatively and quantitatively. 

IW. M. VARLEY, Proc. Roy. Soc., May 14, 1905.] 
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ELECTRICAL TRACTION ON THE NORTH-EASTERN RAILWAY. 


The proposal to equip electrically a portion of the suburban | excessive fluctuations of the load, each rotary has been specially 
lines on the North-Eastern Railway, in the neighbourhood of | designed to operate without serious sparking at an overload of 


Newcastle-upon-Tyne, is of considerable interest, especially as 
the conditions prevailing on these lines are ty Dep of those 
which must, sooner or later, be faced by every railway manager 
in the country if it is desired to increase or even to maintain 
the profits derived from suburban traffic. 

Newcastle is situated some 8 miles from the mouth of the 
Tyne, the intervening districts on both banks of the river 
being densely populated and containing an almost continuous 
succession of shipbuilding yards and engineering and other 
works. To the north of the mouth of the river lie Tynemouth 
and Whitley Bay, which are residential districts and favourite 
holiday resorts for the whole of Northumberland. Between 
Newcastle and the sea there is, therefore, a large traffic the 
whole year round, and this attains enormous proportions during 
the holiday seasons. 

A map, showing the lines which are now being electrically 
equipped for passenger service, and also indicating the position 
of the generating stations and sub-stations which will provide 
the necessary electrical energy, was published in The Electrician, 
Vol. XLIX., p. 721. They are at present operated by steam 
locomotives with the exception of the line from Gosforth to 
Pontoland, which is under construction. The Quayside branch 
line, which is used for goods traffic only, is also being equipped 
for electrical operation, the object in this case being to overcome 
the ventilation difficulties which now prevent the line from 
being fully utilised owing to it being for the most part in tunnel 
and on a heavy gradient. There is a heavy goods traffic to be pro- 
vided for, which, except on the Quayside branch, will continue, 
at any rate for the present, to be dealt with by steam locomotives. 
The trains will be operated by continuous current obtained 
from a single collector rail placed in the 6ft. way with a return 
circuit through the running rails, but the position of this rail 
has been so fixed that a return collector rail can be installed 
between the rails at any future time in the event of great 
extension of the traffic necessitating such a change. Three— 
phase current at 5,500 volts and a frequency of 40 eo per sec. 
will be generated in the first instance and transmitted to sub- 
stations, where, by means of stationary transformers and 
rotary converters, it will be transformed into continuous 
current at 600 volts. 

The collector rail will be of special high conductivity steel, 
Vignoles section, 80lb. per yard, and carried on insulators 
composed of reconstructed granite, distant 3ft. 114in. from 
centre of the track. On double track the separate collector 
rail belonging to each track will be normally placed between 
the two tracks, but at junctions, crossings, &c., or wherever 
there is any obstruction in the 6ft. way, it can be shifted as 
ie ar At level crossings, stations, &c., the collector rail 
will be protected by two creosoted boards bolted against dis- 
tance pieces on each side of the rails. Under normal conditions 
the collector rail will have no protection, but holes are bein 
punched in it so that protecting boards may be readily te r 
at any place if found desirable. The company’s standard fish- 
plate does not allow sufficient space between it and the web of 
the rail to admit of the use of protected bonds, and, as it was 
considered that this bond was essential, a new fish plate, givin 
more room, has been specially designed to replace the old 
one as the bonding of the track proceeds. 

Current will be supplied to the collector rail from five sub- 
stations located at Pandon Dene, Wallsend, Cullercoats, 
Benton and Kenton. The arrangement of all these sub-stations 
is of a uniform design and similar to that shown in Fig 1. 
They are designed to facilitate extension in either direction, 
the ends being constructed of galvanised iron. Current is 
supplied to them by means of three-core, paper-insulated, lead- 
covered cables, laid solid in wooden troughs along the track. 
Fourteen 800kw. rotary converters will be distributed among 
the sub-stations so as to best meet the load, but the sub-station 
having the largest plant capacity will be at Pandon Dene, 
where four rotaries will be installed. In order to meet the 
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Fic, 1l.—GENERAL ARRANGEMENT OF SUB-STATION, 


100 per cent. for 10 minutes, and at an overload of 200 per 
cent. momentarily. The main transformers are of the single- 
phase oil-insulated self-cooling type. To each rotary converter 
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is coupled a small induction motor, fed by a special trans- | tension switches will s of the oil-break type, the feeder 
former, which will run the rotary up to synchronous speed, | switches being provided with an automatic reverse current 
when it will be switched on to the high-tension bus bars in | release and the converter switches with an overload time-limit 
the usual way. release, all being operated electrically by low-tension con- 

With a view of simplifying the arrangement of cables and | tinuous-current, for which small batteries are provided. High- 
leads, the high-tension switches will be placed along one side ' tension and low-tension wattmeters will measure the input 
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p NET Fic. 2.—GENERAL ARRANGEMENT OF CARVILLE POWER STATION, 


of the sub-station, while the low-tension switchboard will be | and output of each sub-station. Cables will be laid for the 
placed on the opposite side. Only the positive leads will be | lighting of all the stations on these lines. 

taken to the low-tension switchboard, the negative bus bar | The bodies of the new rolling stock, comprising motor and 
running near the floor behind the switchboard and the equa- | trailer coaches, will be built by the company at their works at 
lising switches being mounted close to the rotaries. The high: York from the designs of Mr.. Wilson Worsdell, the chief 
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mechanical engineer. They will be of the open corridor type, 
lighted and heated electrically. Each coach will be carried 
on two four-wheeled bogie trucks, constructed by the Brush 
Electrical Engineering Co. to Mr. Worsdell's specification. 
Each motor coach will be equipped with two G.E. 66 motors, 
rated at 150 H.P., both motors being carried on one bogie truck. 

As will be seen from the map, the central station at New- 
castle is a terminus as far as the lines to be electrically operated 
are concerned, the trains being taken in by one locomotive and 
out over the same lines by another. The difficulty of working 
the suburban traffic is therefore great, and, in considering the 
electrification of the line, there was never any question but 
that the multiple unit system of rolling stock was the correct 
one to adopt. "The unit train will be composed of two motor 
coaches with one trailer coach between them, this being 
strengthened when necessary by the addition of another unit 
train. The motor coaches will have drivers’ compartments at 
one end only, but a master controller will be fitted in the 
vestibule at the other end also so that the coach may be driven 
from either end. Beneath the motor coaches will be fixed a 
number of electrically-operated switches for making the neces- 
sary connections of the motors and for cutting in and out 
the resistances step by step, in accordance with the British 
Thomson-Houston multiple unit system recently described in 
our columns. These switches are actuated by current derived 
from a nine-wire multiple cable which runs from end to end 
of the motor coach and is fitted with suitable coupling devices 
at each end. The trailer coaches also have a multiple cable 
with couplings running from end to end. In this way the 
train when made up, no matter how long, has à continuous 
nine-wire cable from one end to the other, and, by letting 
current into any wire of this cable at any point in the train, 
the corresponding electrically-operated switches on all the 
motor coaches are simultancously actuated, and thus the neces- 
sary combinations of motors and resistances are made simulta- 
neously on each of the motor coaches. Current is introduced 
into this nine-wire cable at the will of the driver by a master 
controller, which can be placed wherever desired. Suitable 
interlocked handles are provided so that it is not possible to 
leave a master controller in a wrong position, or to work two 
of them simultaneously. The coaches will be fitted with the 
Westinghouse air-brake, a motor-driven air compressor being 
provided for this purpose. A unit train will consist of three 
coaches, in which provision is made for two classes of pas- 
sengers as well as accommodation for passengers’ luggage. 

For collecting current from the live rail, each motor car will 
be provided with four contact shoes, one at each side of each 
bogie truck, and all these will be connected together so as to 
maintain contact at junctions, crossings, &c., where the con- 
tinuity of the third rail must necessarily be broken. The 

ordinary stopping train will take about 23 minutes for the 
journey from Newcastle to Tynemouth, the average speed 
being about 22 miles per hour, including stops. Quick trains 
running through without stops will reduce this time to 15 
minutes. "There will be two electric locomotives for the Quay- 
side branch, and these will be equipped in the same way as 
the motor coaches with multiple unit controller, Westinghouse 
air-brakes, &c. Each locomotive will be capable of starting 
with and hauling a train weighing 150 tons up a gradient of 
1 in 27 at a speed of from 9 to 10 miles per hour. 

The railway company will purchase electrical energy from 
the Newcastle-on-Tyne Electric Supply Co., who are erecting 
a station at Carville, and it is from this new generating station 
that the bulk of the supply will eventually be obtained, a 
small portion coming from Neptune Bank. The generating 
plant in the new station is to consist of steam turbo-gene- 
rators by Messrs. C. A. Parsons & Co., each of 3,500kw., with 
an overload capacity of 5,000kw. for two hours. As the space 
occupied by such a set compared with that taken up by the 
boilers necessary to supply it with steam is so small, the usual 
arrangements of placing the boiler house parallel with the 
engine room has been abandoned, and, instead, each turbine 
unit will have a separate range of boilers running at right 
angles to the engine room. Every two ranges of boilers will 
be combined in one centrally-fired boiler house, and will be 
provided with independent flues, economisers, induced draught 


fans, and an iron chimney. By this arrangement a short and 
simple steam pipe system is secured, and it is possible to 
increase the size of the generator unit without affecting the 
scheme of the station or interfering in any way with plant 
alreidy installed. The station can be extended in either 
direction. The contract for the complete boiler house equip- 
ment has been secured by Messrs. Babcock and Willcox. 

The turbine sets will be supplied with steam at a pressure 
of 200lb. per square inch, and superheated by 150?F. A con- 
denser will be placed directly under each turbine, so as to 
secure the highest possible vacuum. Alternators of the 
rotating field type vi directly coupled exciters will generate 
three-phase current at a pressure of 6,000 voltsand a frequency 
of 40~ per second. The general arrangement of the Carville 
generating station is seen in Fig. 2. 

The North-Eastern Railway Co. has placed the following 
main contracts :— 


B.T.-H. Co. ...... —X— Electrical equipment of rolling stock 


and perinanent way. 
Complete equipment of sub-stations. 
Three-phase high-tension telephone 
and pilot cables. 


British Westinghouse Co. ...... 
Siemens Bros. & Co. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


A Pocket-Book of Electrical Rules and Tables for the Use of 
Electricians and Engineers. By JoBN Munro and ANDREW 
JAMIESON. 16th edition. (London: Charles Griffin & Co.) 1903. 
83. 6d. 

The task of a reviewer is not at all times an easy one. A 
specialist in a particular branch of electrical engineering when 
reviewing a book on this particular subject will doubtless— 
whether his opinion of the book be favourable or the reverse— 
give the author much in the way of valuable suggestions. A 
reviewer's duties, however, are not to the author but to the 
public—the readers of his journal and the potential readers of 
the new book in question. Thus the present reviewer will 
ignore the request made by the authors of the pocketbook 
in their preface, to point out to them definitely wherein the 
present edition falls short of what should be. To do this 
he would have to study carefully the pages devoted to each of 
the many subjects which are treated in a variety of manners in 
the book, compare the results of this investigation with his 
own knowledge of the subject and his note books and other 
books of reference, and after spending much time and energy 
on his task, write an appendix to the book. This would 
doubtless be of great value to the authors as it would in fact 
relieve them of revising the book themselves; it would be of 
some value to those who already possess the book, for they 
would then havean addendum and a list of errata supplied them ; 
but it would be of less value to those for whom reviews are 
written—those who desire to be generally acquainted with the 
character and contents of the book in order that they may 
judge whether the book itself will be of service to them. In 
this case, however, even a detailed summary of the contents of 
the book is unnecessary,—the present volume is a sixteenth 
edition. 

In general character the pocket-book remains unchanged. 
Its shape and bulk show that it is still made on the assumption 
that engineers, electricians and electrometallurgists, &c., &c. 
(sir) ”—we quote one of the sub-titles—habitually wear loose- 
fitting garments with large pockets. It also still assumes 
that in addition to tables and memoranda these engineers, 
electricians, electrometallurgists and (we prefer to say) others 
desire to carry about in their pockets abbreviated text 
books on many subjects. This peculiar feature, however, is 
already familiar to our readers from earlier editions, and we 
need not enlarge upon it in the present notice. Possibly 
the authors regard its retention as necessary to give consistency 
to the olla-podrida which fills the volume and to maintain its 
bii REN traditions. Turning to other items of information 
more suited to a publication of the pocket-book order, we 
find that the revision of the new edition has not been as 
thorough as the wide knowledge and experience of the 
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compilers might lead one to expect. We need only cite three 
examples: The Board of Trade Regulations are not revised up 
to date; the last edition but one of the Institution Wiring 
Rules is given ; and the section on telephony is hopelessly 
antiquated and of so little use that it would have been better 
to omit it altogether. A section on “ Wireless Telegraphy ” 
is perhaps an effort to march with the times, but the matter 
under this heading is very poor. The brief and incomplete 
section on the Nernst lamp concludes with the information 
that curved glowers last longer than straight ones, but the 
authors do not add that there are no Nerust lamps with curved 
glowers on the market. 

We have so far complied with the authors' request as to 
indicate some of the deficiencies—we cannot undertake to 
give a complete list. With regard to the contents of the book 
generally, we may say that the authors are to be congratulated 
on having something at all events to say about almost every 
branch of electrical engineering, and we may compare the book 
with the proverbial curate's egg : parts of it are excellent. 


Telephone Lines, and Methods of Constructing them Overhead 
and Underground. By Water C. Owzs. (London: Whittaker 
& Co.) Price 5e. 

In this latest addition to the literature of telephone practice 
the author establishes a precedent by dealing with line con- 
struction only. Hitherto it has been customary for both 
internal and external work to be included in the same book, 
and the fact that Mr. Owen has been able to find sufficient 
matter for a special handbook dealing with the latter section 
only is proof of the great development of this branch of scientific 
industry. Speaking generally, we should say that this book 
indicates an extensive and intimate knowledge of practical 
construction. | | 

To come to details, we note that some methods of construc- 
tion are shown which are not quite in accordance with modern 
practice in this country. A few instances of this may be cited. 
On p. 32 a pole is shown notched for a strut ; this is not done 
now. (By the way, why are struts spelled “strutts” in this 
book ?) An iron tie-rod is preferred to the wooden bar shown 
in Fig. 18. Thimbles should be shown in Figs. 23 and 24. 
The double arming shown in Fig. 45 is not considered good 
practice or necessary. Where cross-arming is needed it is 
better to fix one set of arms under the other set, if height will 
allow, instead of as in Fig. 46. It is not usual to take the 
diagonal bracing to the head of the pole as in Fig. 53. With 
reference to Figs. 7] and 72, a wall plate fixed by spikes is 
preferable to an eye-spike driven in. (Fig. 72 is very poorly 
drawn.) The spur insulator shown in Fig. 1255 is quite out 
of date, being bad electrically. Fig. 215 shows impossibly 
sharp bends in cables. On p. 40 the breaking stress of a 
No. 8 G.I. wire is given as 1,1751b., presumably a misprint for 
1,475lb. On p. 195 the breaking stress of a No. 10 steel wire 
is given as 800lb., which is less than half the actual figure. 

In his preface the author acknowledges his indebtedness to 
certain persons and industrial firms for the use of illustrations. 
We fail to find, however, any reference to such indebtedness 
to the National Telephone Co., although we fancy we recog- 
nise some 40 or 50 illustrations and a quantity of textual 
matter which are contained in the various official instructions 
issued privately by the company to their staff. 

The book is well printed on good paper and is copiously 
illustrated. Most of the illustrations are very clear, but a few, 
notably Nos. 544, 60 and 63 are too indistinct to be of prac- 
tical value. When the emendations above suggested, and 
others to which the author's attention will doubtless be called, 
have been made, we doubt not that the work will prove of 
considerable value to the large and rapidly increasing number 
of persons whose daily avocation consists in the construction 
and maintenance of telephone lines. 


Factory Accounts: A Handbook for Accountants and Manu- 
facturers. By EMILE GaRckE and J. M. FELLs. 5th edition. 7s 6d. 


The fact that this book has reached its fith edition is proof 
that it has supplied a want amongst technical and commercial 
text-books. It will, however, appeal more to the accountant 
than the manufacturer, and to both more than to the engineer 


or manager of engineering works. The book is divided into 
eight chapters, of which Chapters IL, III. and VIII. are the most 
interesting, and deal with labour, stores and general informa- 
tion. It is, however, rather curious to find under labour the 
only method mentioned of time-keeping is the familiar **check " 
and time-board. No mention is made of admirable mechanical 
time-keepers such as Rochester, Bundy, Dey, &c. Further, no 
example or details of the various premium methods of payment 
are given. Abundant book rulings and printed forms are shown, 
but they are principally accountants’ books. We have looked in 
vain for a simple account of cost keeping for à machine shop 
working on either jobbing or manufacturing lines, whereby it 
is possible to cost either a completed article or its separate 
components. It is a surprise to see the card system con- 
demned with such faint praise on p. 143. Asa matter of fact, 
this system, combined with a Rochester recorder, makes the 
simplest and most accurate of all methods of cost keeping, and 
is commonly employed in most modern shops to record labour 
and material. The book, however, contains a mass of other 
most useful tabulated information. 


A Course of Simple Experiments in Magnetism and Electricity. 
By A. E. Munsy. (London: Macmillan & Co.) 

This little book is evidently intended solely for use in 
schools, and not in any way for the serious study of elec- 
tricity as it is known by professional men; in fact, it is 
adequately described by its title. It consists of only 90 pages, 
but the index alone occupies 10 others, and contains much 
which might easily have been dispensed with. "Taken as & 
whole, the book will prove useful to schoolboys, and there is 
little in it tending to give false impressions. 


A Manual for Colliery Managers, Under Managers, Engineers 
and Mining Students. By Daniet Burns. (London: Charles 
Griffin & Co., Ltd.) 1903. 

Several works have appeared during the last few years deal- 
ing with electrical work in mines from the standpoint of the 
mining engineer, and as electrical power gains in favour these 
books will doubtless increase both in number and size. In 
our judgment, the most practical attempt of the kind is a 
handy little volume of about 200 pages by Daniel Burns, cer- 
tified colliery manager and lecturer on mining and geology at 
the Glasgow and West of Scotland Techmical College. As 
may be expected from this gentleman’s training and official 
position, he has both a practical and theoretical acquaintance 
with the subject, and being in constant communication with 
mining students and engineers, he thoroughly appreciates their 
difficulties and gauges their wants, Mr. Burns has dealt sufh- 
ciently with theory to give miaing engineers a fair knowledge 
of the principles underlying electrical working, and his method 
of presenting the various details and applications is both terse 
al clear. The numerical examples in several of the chapters, 
and the series of questions and answers at the end of each 
chapter, tend to illustrate exactly the difficulties which the 
practical man is likely to find. The book is divided con- 
veniently into nine chapters, and the three on pumping, 
haulage and coal-cutting are specially clear and instructive. 
The author's experience with electric coal cutters in thin seams, 
as given on pp. 196-8 inclusive, is interesting; he finds ‘ the 
actual saving in cost compared with hand labour to vary from 
a few pence to as much as ls. per ton, and in some cases 
even more,” and adds “the greatest saving is generally 
effected in the case of very thin seams, where work can only 
be carried on at a profit during periods of high prices and 
where the work must be discontinued, or carried on at a loss, 
when prices are low." These facts are being gradually realised 
by mining engineers, and electric coal cutters are slowly but 
steadily coming into use, 


Physical Society.—A special meeting of the Physical Society 
will be held on Friday next, June 5th, at 5 p.m., at University 
College, Gower-street, when Prof. Rutherford of Montreal 
will read a Paper on '*Radio-active Processes." It is antici- 
pated that several prominent physicists will take part in the 
discussion. 
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THE LONDON COUNTY COUNCIL TRAMWAYS. 
(Concluded from page 161.) 


The cables feeding the sub-stations from the temporary 
generating station at Loughborough Junction are, of course, 
only to be employed in their present position during the 
temporary régime, just as the machinery in use in the station. 
When the Greenwich power house is in operation, the present 
sub-stations will have been equipped with motor-generators 
fed from Greenwich through high-tension feeders. These 
feeders will be three-core and of two sizes—viz., 0:075 and 
0:15 sq. in. section, the insulation being 0:25in. thick between 
conductors, and 0:2in. between each conductor and the lead 
sheathing. It has also been specified that no layer of paper 
shall be greater than 0'005in. in thickness. The working 
pressure will be 6,600 per phase. An interesting point in 
connection with these cables is that beueath the lead, and in 
contact with it, there will be a concentric sheathing of copper 
m The cross-section of this will be 0:05 for the smaller 
and 0 075 for the larger cables, and its object is to increase 
the current-carrying capacity of the sheathing, this being 
deemed necessary by the Board of Trade in the event of 


being 2ft. 6in. in this case, however, and the subsequent 
testing voltage 2,500. The cables are all single lead covered, 
so that in the case of the main temporary feeders four cables 
are required for each pair of feeders. All the cables are being 
supplied and laid by the British Insulated and Helsby Cables 
(Ltd.). The three sub-stations are fed directly from the tempo- 
rary power house in each case, and are not interconnected. 

The ducts for the cables have been laid by the London 
County Council under a separate contract. They are made u 
of l8in. lengths of single hexagonal stoneware casing wit 
cireular ways, similar to those employed for the Post Office 
The ducts are all of the same size, and measure 31in. internal 
diameter. The lengths of casing are simply butted together, 
and the joint wrapped round with compounded canvas, the 
different lengths of conduit being laid close together side by 
side or on top of one another, and then the whole is surrounded 
with cement. 

A hundred cars are in use on the Tooting lines. These are 
double-truck double-deck cars, made by Messrs, Dick, Kerr 


Fic. 23.—ONE OF 


faults. The thicknesses of lead on the two cables are 0:15in. and 
0:175in. respectively. The testing pressure will be 20,000 volts 
between each pair of conductors, and 12,000 between each 
conductor and the sheathing for half an hour. A bending test 
round a 3ft. drum—six times in alternate directions—is also 
specified, and this is to be followed by pressures of 25,000 volts 
between conductors and 15,000 volts between each conductor 
and sheathing for five minutes. 

The cables now employed for feeding the sub-stations, supply- 
ing as they do at low pressure instead of high pressure, hate 
a sectional area of 1:5 sq. in. This amount of copper is 
not supplied in each cable, however ; two cables of 0:75 sq.in. 
section are employed in parallel. There are two reasons for 
this, first, that the lighter cable will be easier to handle when it 
is subsequently withdrawn, and, secondly, that the 1:5 sq. in. 
cable of considerable length will not be required elsewhere on 
the Councils system, and the cables must, of course, be em- 
ployed afterwards for another purpose after they have been 
withdrawn. The feeders from the sub-stations to the track vary 
in size—from 0:1 sq. in. to 0°75 sq. in. In all the low-tension 
cables a radial thickness of insulation of 0°12in. has been 
specified, and a thickness of lead of 0:lin. for all but the three 
largest sizes, in which the lead is 0':12in. thick. A similar 
bending test is required to that in the case of the high-pressure 
cables, the diameter of the drum on which the cable is bent 


THE BRILL BOGIES. 


& Co., to the specification of Dr. Kennedy ; a subsequent 
order for 100 single-truck cars to the specification of Mr. 
Rider has also been placed with the same firm and for 200 
further cars with the British Westinghouse Company. 

The bogie cars are carried on Brill maximum traction trucks 
(Fig. 23), the cars themselves mainly coinciding with the standard 
construction adopted at the works of the Electric Railway and 
Tramway Carriage Co. They are of the reversed stairway 
type, and are designed to carry 66 passengers. The overall 
dimensions of the cars are 33ft. 6in. over the buffers, the 
extreme width being 7ft. lin. The under-frame of the car 
follows the usual Preston practice, and is constructed of teak, 
strengthened at the side sills by angle irons which run the 
whole length of the car. The main structural work in the 
body of the car is of ash, the main body panels being of 
mahogany and the remaining panels of Canary white wood. 
The roof is of double type, the inner boarding of pine being 
covered with millboard. 

One of the special features of the car, which applies, in fact, 
to all Preston cars, is the considerable amount of head room 
given inside. This is obtained by the arrangement of the roof, 
which is of flat construction, from side to side of the car. The 
ventilator framing is carried immediately under the roof. 
The interior of the car varies from standard practice in that 
two large central windows and four small windows are used 
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is retained, as it is possible that it may be required at a later 
date when a combined overhead and conduit system is adopted 
by the London County Council. The plough carrier is sup- 
ported on a strong rectangular frame consisting of two 
horizontal channel slide bars held on an extension of one of the 


at each side of the car, the smaller windows being arranged 
with a movable sash to give increased ventilation during hot 
weather. The interior is divided in the middle by a partition, 
the idea being that the conductor has better control over the 
seating of passengers by such an arrangement. 


— — — — 


— E * : v" " E E - — à T | 
e. 54 . ` E . — 
; : - 4 : » 
| ' n om y 7 TX dn r 
3. Cd CX. ` . - ` Ta 
— » "Fu — 2 4 A 4 | 
— — — — — — — — 
7 : — - — — —ͤ —— ́.. 
à; - 
4215 l 


Fic. 24.—GENERAL VIEW or DOUBLE-TRUCK CAR. 


1 }The inside finish is of quartered oak, and the seats are not trucks about halfway between the middle of the car and the 
upholstered but are merely covered with carpet. Fig. 25 is | pony-wheel axle of that truck. It is free to slide laterally. 

a view of the interior of the car and Figs. 24 and 26 general The cars are equipped with two motors, which give 
views of the exterior, the latter illustrations showing one of the | nominally 37 B. H.P. These motors have been designed with 


old horse cars for the purpose of comparison. The cars are high acceleration properties to meet the special conditions 
lighted with Maxim lamps. One plough is carried on each car. | obtaining in London. In their generallines they follow the 


Fic. 25.—INTERIOR OF CAR. 


standard construction adopted by Dick, Kerr & Co. The 
shell of the motor which forms part of the field frame is 
side of the neck to afford replaceable rubbing surfaces have | made in halves and bolted together, the front bolts forming 
been omitted, owing to the slot being narrower— in. instead | hinges, thus enabling the lower half of the frame to be swung 
of lin. An illustrated description of this will be found in The | clear to give easy access for repairs to field coils or armatures. 
Electrician, Vol. L., p. 463. The jaw at the top of the plough | To the upper half of the frame the bearing supports of the 


The plough is exactly similar to the one employed on the Bourne- 
mouth tramcars with the exception that the checks on either 
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axle and armature shafts are cast. Access to the brushes is 
obtained through the medium of an iron lid placed just over 
the commutator. The pole pieces are built up of laminated steel. 
These, when assembled, are bolted to the frame. Àn important 
feature in connection with the laminations is that the punchings 
are arranged with projections which, when built up, give a special 
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On account of there being no earth return on the London 


County Council system, it has been necessary to adopt double 
canopy switches and automatic circuit-breakers on the cars. 
These are of the standard Preston construction. 
most interesting features, however, in connection with the cars 
is the new form of controller which has been adopted. This 
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Fie, 27.—DIAGRAM OF CaB- WIRING. 


form of pole tip, which are designed to distribute the magnetic 
field in such a way as to produce sparkless commutation while 
also helping to hold the field coils in position. The magnet 
coil is secured in the motor frame by means of a rectangular 
bronze frame which is forced into the interior of the coil. The 
armature is built up of discs in usual way, and a key-way is 
cut the full length of the shaft, between the bearing surfaces, 


to receive a spline which secures the armature core and com- 
mutator. The commutator is carried on a cast-iron hub 
accurately bored to fit the armature shaft, a micanite insulating 
ring being carried between the bars and the hub. The arma- 
ture bearings are of bronze and the axle bearings of malleable 
iron shells, lined with white metal. Single reduction gearing 
is employed. 


possesses some special features, and we refer our readers to a 
detailed illustrated description of it published in The Electrician 
of April 24th, p. 37. The wiring diagram show in Fig. 27 gives 
a clear idea of the arrangement in connection with this form 
of controller. It should be explained, however, that this 
involves some alteration from Messrs. Dick, Kerr & Co.’s stan- 
dard wiring, these modifications being necessary on account of 
the completely-insulated return. 

The cars are partly housed temporarily at Balham, and 
partly in the first portion of a fine new car depot which is being 
completed at Clapham, quite near to the City and South 
London Clapham Common station. In the car sheds, the con- 
ductor rails have to be arranged at the side, instead of at the 
centre, in order that free access may be had to the underside 
of the cars. The plough is free to slide laterally, as already 
explained, and the track construction is arranged as shown in 
Fig. 28, which is self-explanatory. The wooden cover can be 
turned back, should it be desired to remove the plough while 
the car is above the cleaning pit, or to get at the conductor rails. 
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VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 
(BY OUR SPECIAL CORRESPONDENT. ) 


(Continued from page 205.) 


ELECTRICITY SUPPLY IN MILAN. 


Milan claims the honour of having been the first city in 
Europe to build a central station for the general supply of 
electricity, and ever since these pioneering days it has main- 
tained a leading position with regard to the developments that 
have taken place in the industry. The Italian Edison Co., 
which has controlled the undertaking since its inception, are 
to-day the owners of a concern that is equally successful from 
an engineering or a financial point of view. The original 
building at S. Radegonda, in the centre of the city, contained 
an installation of Edison“ Jumbo” machines. These were 
placed on the first floor, the boilers being in the basement 
underneath. Only a small network in the central district was 
fed by this installation, and it was not until the tramway 
system was adapted for electric traction in 1893 that the 
necessity for extensions became acute. 


THe Last Survivina "JouBo" DYNAMO AT MILAN. 


A large steam generating station was decided upon, and this 
was erected at Porta Volta, on the outskirts of the town, while 
a year or two later the hydraulic works at Paderno for the 
transmission of power to Milan were commenced.* The high- 
tension lines, at a pressure of 13,000 volts, are led into the 
same station at Porta Volta, and here the transformers are 
installed that convert the pressure to 3,600 volts to permit of 


working in parallel with the steam generating sets. Thus, 
from the main switchboard at Porta Volta the distribution of 
the whole supply in Milan for lighting, power and traction is 


effected. The works at Paderno are capable of furnishing 


power to the amount of 8,000kw., after allowance has been 
made for the supply taken by the smaller towns and villages 


on the route of the transmission lines. The total capacity of 
the steam plant at Porta Volta is at present about 10,000kw., 
but the station buildings are large and capable of being 
considerably extended. 

The boiler house contains 12 boilers of the water-tube type, 
working at 180lb. per square inch, half of these being of Tosi's 


* The Electrician, Vol. XLIL, pp. 255, 361 and 413, and Vol. L., p. 1,053. 


and half of Babcock and Wilcox’s construction. The aggregate 
horse-power is 14,000. The engine room consists of two bays, 
the first of which accommodates the older sets— viz., three 
Tosi compound engines of 1,000 H.P. each, and a triple expan- 
sion Sulzer engine of 2,200 H. P., which was shown at the Paris 
Exhibition of 1900.“ The plant in the second bay is more 
recently installed, and consists of an English-made Parsons 
turbine of 3,000 H.P. and a Parsons- Brown turbine of 4,500 H. p., 
made by Brown, Boveri & Co. They run at 1,260 revs. per 
min. The whole of the three-phase 3,600-volt alternators to 
which these steam generating sets are directly coupled were 
also made by the latter firm. 

The steam turbines have their high and low-pressure 
chambérs quite distinct, these being connected by a pipe 
underneath the machines. On account of the great lourd of 
shaft carrying the turbine wheels and the alternator, an expan- 
sion joint is placed on it between the high and low-pressure 
chambers. The usual arrangemerit of steam-packed glands 
and regulating admission valves is provided. Each turbine is 
connected to a separate ejector e 005 

Fortunately, the subsoil in this part of Milan has an excel- 
lent water- bearing stratum at a depth of about 3 metres. Two 
wells, of 24 metres diameter and 9 metres deep, are sufficient 
to provide an abundant supply at condensing water. No 
pumps are required, the water rising directly into the con- 
denser pipe by suction alone. A small centrifugal pump is 
employed for the circulation of water through the bearings of 
the turbines to cool the lubricating oil. 

There are now 20 transformers of 400kw. each for the 
reduction of the pressure received from Paderno. They are 
installed in a special room, and each is provided with a fan for 
air circulation through the windings, those supplied originally 
having been also adapted for air cooling. 

The switchboard is naturally a very important feature 
in this centre of distribution considering the multiplicity of 
functions it has to perform. The lines from Paderno pass, 
first, into the lightning arrester room, which is a loft above 
the switchboard, and here are connected up the arresters of 
the Wirt type as seen in the illustration. 

Two circuits are open to the lightning discharge—one through 
the impedance coils, and one through the series of insulated 
brass cylinders with air clearances, the end one of which is 
connected to earth. The lightning prefers the air path instead 
of the coil, and thus the apparatus answers very effectively. 
An ingenious device is in use to ascertain if the arresters 
are in good order, a fact difficult, if not actually dangerous, 
to verify experimentally in position. On each earth wire there 
is inserted a small air break between two metallic points. A cap 
of thin paper is passed between the points, and it is possible to 
see the punctures in this after each thunderstorm if the arres- 
ters are working properly. On this particular line they com- 
mence to act at a pressure of about 25,000 volts to earth. It 
may be remarked here that in the laboratory at Porta Volta 
there are excellent appliances for testing lightning arresters up 
to 50,000 volts before connecting them up. Each insulator for 
the line is also tested up to 50,000 volts before being used. 

After passing through the arrester room the high-tension 
lines are led to a special board, where the switching arrange- 
ments are very similar to those already described in the Paderno 
station.“ The transformers are also connected to this board. 
Their secondary circuits at 3,600 volts are then coupled up to 
the general bus bars, which are fed by the steam alternators 
as well. 

At present there are separate boards in the two bays of the 
engine room, but extensive alterations are being undertaken 
which will introduce greater simplicity. Every operation 
be controlled from one board, the high-tension lines and trans- 
formers alone being separately dealt with. The length of this 
board will be 130ft. and its depth 14ft. To it will be con- 
nected the 21 three-phase 3,600-volt feeders, the 10 machines 
and the transformer secondaries. Special panels will be pro- 
vided for all the operations of e and paralleling and 
another for the whole of the rheostat regulators. The cellular 
type of construction will be adopted for the switches inste 
of the open arrangement previously in use. 


* The Electrician, Vol. XLV., p. 917. t Loc cit. 
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. The distribution system which has its origin at this general | rented. There are nearly 110 miles of primary and secondary 
collecting centre is carried out under two principal headings. | three-phase cable in the network. The low-tenaion system is 
There is, first, a three-phase 3,600-volt network in the shape of | also three-phase with 160 volts between each pair of wires. 
a ring, which serves to supply the greater portion of the city, The power and lighting circuits are taken off the same mains 


TURBINE DRIVEN SET. 


including a large industrial area. On this network are | and this gives excellent results as regards steadiness of pressure, 
installed 153 transformer sub-stations of a total capacity of | but no doubt much of this success is due to the preponderating 
11,600kw. Of these about 12 consist of neat iron kiosks, as | motor load, which is about 6,000kw., as against 2,000kw. for 
shown in the illustration. Where this type is used the trans- lighting purposes. 
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THE LIGHTNING ARHESTBBS. 


former is placed in the upper part and the primary and The second sub-division of the distribution system is the 
secondary switch and fuse boards underneath. They are very | supply of power by means of four three-phase feeders to the 
convenient of access and safe in working. For the majority | important sub-station at S. Radegonda. Here are installed 
of the sub-stations, however, a special room or cellar is usually ' the motor-generators which furnish continuous-current for the 
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original network in the central district. There has been no 
alteration in the pressure since the early days, and it still 
remains 125 volts between each side of the three-wire system. 
The maximum load is about 2,000kw. The conversion of the 
three-phase to continuous current at 550 volts for the tram- 
ways is also effected here. The plant consists of five motor- 
generators of 550kw. each, the actual maximum demand 
sometimes reaching 2,500kw. For the lighting load there are 
seven similar sets of 250kw. each and two smaller sets of 60kw. 
each. In all cases the driving motor is of the synchronous 
type. One of the most striking features in this sub-station is the 
enormous capacity of the batteries which have been put down 
during the last three years. For the lighting system there are 
four, each of which has a maximum discharge of 4,680 amperes 
at 140 volts. A fifth battery of equal capacity is in course of 
construction. The “ buffer” battery for the tramway has a 
maximum one-hour discharge of 3,800 amperes. Practically 
the whole of the old engine room and boiler house are 
occupied by the batteries and boosters. Some very careful 
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A Kiosk SCB-STAT!ON. 


designing had to be done in order to avoid an excessive loss of 


pressure in dealing with these heavy currents, but judging 


from the massive copper bars employed, capital has not been. 


spared to secure economy in working. The reasons which led | 


to the use of these large batteries for lighting, were, firstly, the 
advantage of charging from the water-power station at Paderno 
during the night and discharging at the time of peak load, 
and, secondly, the security they give against breakdowns. In 
the case of the tramways, the buffer battery for equalising 
purposes alone need not have been so large, but the same 
considerations regarding breakdowns apply even more cogently. 
. The regulation of pressure on the lighting system is most 
ingeniously carried out on the automatic system of Magrini. 


There are no end cells to the batteries, but each is. connected |. 


directly to the "bus bars in series with a 100kw. Thury booster. 
The regulating rheostats of all the booster fields are brought 
to one switchboard, where they are acted on together in the 
following way :—A small motor, constantly running, sets in 
motion a rocking escapement, which is made to engage in the 
teeth of a rack and to drive it in one or other direction in 
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accordance with the movements of a solenoid, which is directly 
responsive to the variations of pressure on the bus bars. This 
rack in its turn shifts the contacts on the field regulators, 
and thereby keepe the pressure constant. There are now bein 
installed two other automatic devices which merit speci 
notice. These are the high-tension switches, which break the 
whole three phase supply to the tramway and lighting motor- 
generators respectively in the following circumstances :— 

1. When the current exceeds a certain amount. 

2. When the three-phase pressure falls to zero. 

3. When there is loss of synchronism in the motors. 

The first condition may arise if there is a bad short-circuit 
on the system, while, in the second case, the direct current 
from the battery would drive the generators as motors. 

Loss of synchronism may result from the lowering of the 
pressure 50 per cent. below the normal, which may be due to 
various causes, but chiefly to dead short- circuits on the line or 
in the switchboard. The operating mechanism consists of an 
overload relay which closes the circuit of a small continuous- 
current motor which, in its turn, by suitable gearing, opens 
the main switch. A corresponding relay is provided for the 
case when the three-phase pressure drops to zero, its action 
being also to close the circuit of the same small motor. 

The switches themselves, which have to deal with currents 
of 500 amperes at 3,600 volts, are of massive construction, and 
each is enclosed in à separate marble cell. The main current 
is carried by efficient copper contacts, and when these are 
separated, the final break takes place in oil. 

It is hardly to be wondered at, with the somewhat compli- 
cated system necessary for producing, collecting and distributing 
the electricity required in Milan, that breakdowns sometimes 
occur. As mentioned above, this was one of the chief reasons 
for the large batteries, which can run the tramway system for 
one hour and the central lighting system for two hours. Unfor- 
tunately, however, there is no storage for the three-phase 
distribution system, and the motors connected on it have to 
stop until the fault has been rectified or reserve plant put into 
operation. The average record for a year will probably show 
three or four breakdowns. For instance, in one recent year, a 
lightning storm caused a short on the Paderno line and a stop- 
page of 20 minutes. Again, an arc on a high-tension switch at 
Porta Volta caused a shut-down of about the same duration. In 
two othercases arcs occurred onthe line, but when the current was 
cut off, it was found that no permanent damage was done, and 
it was impossible to locate the temporary faults. Occasional 
troubles with the underground 3,600-volt mains have also 
caused stoppages, and on at least one occasion the rat with a 
penchant for indigestion followed by electrocution has made 
his appearance on the switchboard with the usual disastrous 
results. Considering, however, the long transmission line and 
the nature of the climate, it is satisfactory that so little real 
trouble occurs. The consumers themselves do not appear to 
be so exacting as in England, and judging by the growing 
number of power users on the three-phase network, it is question- 
able if anyone is deterred from using electricity on account of 
the probability of Half-an-hour’s stoppage once or twice during 
the year. 

(To be continued. 


DIVIDED MULTIPLE SWITCHBOARDS.* 
BY W. AITKEN. 
(Concluded from page 208.) 


With a two-division system, shown in skeleton on Fig. 8 and the 
line-circuit in more detail on Fig. 9, two switchboards, A,, B, 
(Fig. 8), of suitable size are provided and one-half the total caparity 
is multiplied on one line ot boards and half on the other. Eac 
subscriber's instrument has two push-buttons, A,, B,, one for earthing 
the A and the other for earthing the B line. 

Each line, after passing through the usual test-board or main 
distribnting frame, TB (Fig. 9), is connected to a special double 
intermediate distributing frame, IDB. To a central set of soldering 
tabs the two test. board wires are connected, and from the same set a 
triple wire per circuit is carried to the multiple jacks, MJ, of one 


* Abetract of & Paper read before the Institution of Electrical Eogineers, 
April 30, 1905. 
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line of boards From a parallel strip of tabs on one side of the 
central line tabs a quadruple wire per circuit is carried to the 
answering jack AJ, aud calling lamp CL, on tbe same line of 
boards and from a parallel line of tabs on the other side of the central 
line tabs another quadruple wire per circuit is carried to an answering 
jack AJ, and calling Jamp CL, on the second line of board. A 
uad-cross-copnecting wire connects the central line tabs and the 
tabs on both sides. All wires from the intermediate frames are made 
up in cables, but the wires between tabs are made in loose quads to 
allow of ready alteration with the object of changing the local position 
of any subscriber so as to equalise the work per operator, as in this 
arrangement it is necessary to allow distribution on each line of 
beards. Each quad is made up of the two line wires, the test wire 
and a lamp wire. The test wire also has a connection through the 
cut-off relay coil to earth. Each line wire has a connection through 
& tongue and contact of the cut-off relav COR and its line relay 
coil, LR, or LR,, to battery and earth. Each tongue of the cut-off 
relay COR has also a connection to the tongue of the line relay 
associated with it, the under contact of each line relay being connected 
to earth, 
The answering jacks and calling lamps are arranged in the usual 
way, with pilot relay, PR, and lamp, PL, night-bell, NB, &., as 
shown at Fig. 9. The calling lamp has also a connection to the line 


Fic. 8, 


side of the relay coil, so that it is in parallel with that coil The 
action is as follows:— - 

When a subscriber depreeses key A, (Fig. 8) there is a circuit 
from the earthed central battery through line coil of relay k (with 
lamp j in parallel) associated with that line, through one contact 
and tongue of cut-off relay ^, through the A wire to earth at key Al. 
The line relay & is therefore energised and the lamp j glows. There 
is then a local circuit from earthed central battery through line coil 
k and lamp j in parallel, through contact and tongue of cut-off 
relay h, through tongue and contact of line relay k to earth, and 
the lamp therefore continues to glow after the key A, is released 
until the operator answers. This is done by inserting a plug, q, of a 
connection set into the answering jack C,. Another local circuit is 
then established from earthed central battery i, through the shunted 
lamp p, on the third conductor of the cord to sleeve of plug 9, bush 
of jack C, over test wire, through cut-off relay coil h to earth. The 
cut-off relay h is therefore energised and the line relay circuit 
broken by the tongue leaving the outer contact, so that the calling 
lamp ceases to glow. The subscriber may then be connected with 
any other on that multiple Should the B, key be depressed, the 
other line relay and lamp will be energised, the retaining circuit be 
broken by the cut-off relay being energised by a connecting set used 

by an operator at the second line of boards, and a connection com- 
pleted thereon. ME 


à 
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Each operator may have 300 answering jacks and calling lamps 
under her control, but will only attend to half the total number of 
calls from each subscriber. As there are fewer junction lines between 
exchanges on the divided system, the outgoing junction work will be 
lees and each local operator will therefore be able to attend to a 
greater number of lines. Presumably on the junction system about 
50 per cent. of the calls would be for the second excharge, and as a 
junction call takes twice as long to complete as a local one, if most of 
the work is made local, as on the divided system, the operator will 
be able to attend to approximately 50 per cent. more lines, 80 that 
instead of 66% subscribers’ sections being necessary on the junction 
system at 100 lines per operator, only 444 sections would be necessary 
on the divided system 

There will also be a very considerable saving in floor space, and 
consequently rent or value of premises, as the ler gth of the unneces- 
eary junction and subscribers’ sections would be about 270 lineal ft, 
made up of 20 junction sections and 22 subscribers’ sections, each 
about 6ft. 6in. long. 
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If three 10,000 line exchanges were opened on the junction system 
then possibly treble the number of junction lines, multiple junction 
sections and operators would be necessary, as 1,500 lines are required 
between A and B, 1,500 between B and C, and 1,500 between A and 
C, and the subscribers’ (or local) operators can each attend to a still 
smaller number of calls because a still greater proportion of their 
work is over junction lines, and each local operator would then 
be able to attend to a smaller number of lines, eay, 90 instead of 100. 
The number of switchboards and number of operators would there- 
fore be increased, while there would be no increase on the three- 
division system. : 

With a three-division system, at the central exchange three inde- 

ndent multiple switchboards are fitted, one-third of the total num- 
ber of lines being multipled on each. Each subscriber's line is 
multipled on one of the three, but has an answering jack and calling 
lamp (or other indicator) on each. An operator may therefore have 
450 calling lamps and answering jacks to attend to—150 in con- 
nection with the lines multipled on that group of switchboards and 
150 each in connection with the other two groupe, eo that the sub- 
scribers can call and be connected to the other lines that are multipled 
thereon. i 

[The modifications necessary for this were then described. ] 

At the sub-station three push-buttons are fitted, and, according to 
the number required, the subacriber presses the A,, B, or C, key. 
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When the A, or B, key is depressed the A or B calling lamp glows, 
as described for the two-division arran ement, and when the C, key 
is depressed both lines are earthed and both line relays are energised, 
the circuit of the A and B line lampe is cut, and the lamp associated 
with the third, or O, group of bosrds glows When an answering plug 
is inserted the cut.off relay is energised, and the local retaining 
circuits are broken and the C lamp ceases to glow. 

The foregoing arrangement can be used practically with any cord 
circuit. It may be used in conjunction with the ring-through system, 
in which one subscriber rings the bell of the subscriber wanted, or 
the operator may do the ringing. In the former case a generator is 
supplied with each instrument; in the latter case this is not 
necessary. 

In the ring-through system with relay and lamp which was 
designed to replace the now practically obsolete call-wire system, I 
preferably use a cord circuit without listening key, as shown on Fig. 7. 

The operator’s telephone is normally in circuit through the back 
contacts of a triple relay in the third conductor of the calling cord. 
The operator ie, therefore, ready to answer immediately she inserts 
the answering plug, but when the connection is completed by the 
insertion of the second plug her telephone is automatically cut out, 
as a local circuit is completed from earthed battery, through coil of 
triple relay, through sleeve of plug, bush of jack, over-test wire, 
through coil of cut-off relay to earth. This combination, it is believed, 
will form the simplest manually-operated switchboard known. The 
operating is as follows :—(a) When the lamp glows operator inserta 
answering plug; (b) tests line wanted, and if free inserts plug into 
jack of line wanted ; (c) when clearing lamp glows she withdraws 
plugs. Such a system, up to the present, has only been proposed 
with central battery signalling, a primary battery at the subecriber's 
being used for speaking. 

The divided board system will work also most efficiently with the 
Western Electric Co.'s common battery cord circuit when auto- 
matic clearing on two lamps and speaking from central battery are 
obtained (Fig. 8). 
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equal to 177 lines on a simple multiple, as each operator only attends 
to one-third of the total . of subecribers’ calls on Ji three- 
division system) would occupy a height of about 11]in., so that the 
height of the upper row of spring jacks above the key-board would 
be about 3fc. 9in. The C line of boards could either be made to 
accommodate a slightly smaller number of subscribers’ lines, so as to 
leave room for the outgoing junctions, or the section could be still 
further increased in length. 

For a 45,000 line three division exchange, reckoning that each 
operator can attend to an average of 150 lines multiple board, or 
a total of 450 lines, the A and B groups would each consist of 107 
multiple sections ; while reckoning that each operator at the C group 
could attend to 100 lines only owing to the amount of junction work, 
130 sections would be neceesary. Fach group of switchboards (and 

ibly also separate intermediate and main distributing frames) 
should preferably be in a separate fire-proof room in practically 
separate buildings, so that in case of fire the fire-proof doors between 
could be closed and so confine the breakdown to one group. 

The premises should, therefore, consist of one central building with 
flanking wings. In the basement of the central building one main 
distributing frame should be fitted, arranged radially in four sections 
of 12,000 or 15,000 in the shape of a Greek cross, the four conduits 
opening out at the ends. On the ground floor should be similarly 
arranged the intermediate distributing board and relay racks, the 
former having two or three distributing fields, as it may be necessary 
for equalising purposes to cross-connect the lines on one group of 
boards and not on the other. In the central building might be the 
C switch room, the A and B switch rooms being in the right and left 
wings respectively. Preferably the groupe or divisions of the exchange 
should grow uniformly, as will be made clear by the following 
example. If it is desired to convert a 9,000-line ordinary 
into a two-division exchange, and it is necessary to begin the second 
group with a capacity of 2,000 lines, then whilst it is only necessary 
to provide 2,000 extensions of answering jacks and lamps on the 
9,000-line frame, for which there is plenty of room, the 9,000 lines 
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With the circuits of the Kellogg Switchboard and Supply Co. 
(Fig. 10) it will also work excellently ; in fact, this company have 


specially laid themselves out for building large exchanges on this | from the first line in front of her, 


system. Their circuits have only two wires in the multiple and two- 
way pluge, and they have, therefore, been able to reduce the size of 
their standard spring jacks to fin. face measurement instead of the 
ğin., as is usual, and f believe they are now manufacturing switch- 
boards of 20,000 capacity per division. 

I would propose forming one huge central exchange of from 30,000 
to 60,000 lines in the heart of each great city, this exchange serving 
an area of about 14 eq. miles; this, of course, would vary with 
the density of the population and the prospective number of renters. 
With an underground system, and cables containing from 250 to 300 

irs each, such an arrangement is perfectly feasible. Four main 
conduits should radiate from the central building, each containing 
from 50 to 80 ducts, these branching out, as required, up to a distance 
of from 2 to 24 miles from the exchange. Outside this area, say at 

miles distance from the central, subsidiary exchange should be 
formed. When these exchanges are of considerable size they would 
have direct junction lines to the central and incoming junction 
sections on each of the three multiples of the central exchange ; 
where, however, the junction lines were few the operator would call 
the multiple reied at the central by pressing the corresponding 
key in the same way as a subscriber. 

'The outgoing junctions for these subsidiary exchanges would only 
be multipled over one group of boards at the central, say the C group, 
so that subscribers would call, say, numbers 1 to 16,000 by depress- 
ing the A key, 16,001 to 32,000 by depressing the B key, and 32,001 
to 45,000 aud all subsidiary exchanges by depressing the C key. 
These numbers of lines can perfectly well be placed within the reach 
of the operators by using for the A and B multiples 6ft. 3in. frames 
having nine panels of strips of 20 spring jacks measuring 8łin. by gin. 
Eighteen blocks of 100 jacks gave a height of about 2ft. 9fin. The 
answering jacks and calling lamps and number pegs, in strips of 20, 
with space sufficient for 533 lines per operator (this being about 


require lamps and jack extensions on the sections built for 2,000, and 
each operator would have an abnormal number of lamps and jacks 
and these would require to be 
re-distributed when further extensions were made. 

I think it must be granted, from what I have said, that, from an 
operating point of view, a great boon would be obtained by the 
introduction of the divided multiple board system. Also that the 
made-up or speaking circuits would be much simpler. 

As far as I can see the principal objection that can be urged against 
it is tbat the system depends for its efficient working upon the co- 
operation of the subscribers We have been told that men ate 
mostly fools." Must tbis be taken literally ? I think,at any rate, not 
sufficiently fools to spoil a divided syatem by wilfully or carelessly 
calling on the wrong group or division of the exchange, 


MAGNETISATION BY RAPID OSCILLATIONS.* 


BY FERDINAND BRAUN. 


The experiments communicated in this Paper originated as long 
ago as December, 1901, in connection with those made by Herr 
Brandes at my suggestion in this Institute. Proceeding from 
Rutherford’s observation, according to which fine steel needles 
magnetised to a maximum are partly demagnetised by electric waves 
conducted through or round the needles, I wished to investigate 
whether the magnetic energy thus liberated could not usefully be 
employed for the stronger excitation of a coherer, just as Marconi, 
probably at the same time, did it by utilising hysteresis.t Since the 
permanent magnetisation disappears very rapidly, it has to be accom: 
panied by a strong variation of the number of lines of force, and 
a correspondingly large E. M. F. induced in a coil. In these experi 


From Annalen der Physik., No. 2, 1903. The article bears the date, 
Strasburg, November, 1902. 
t See The Electrician, Vol. XLIX., p. 917. 
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ments it came out that the temporary magnetism of the fine steel 
needles (escapement springs 0:025mm. thick and 015mm. broad) 
followed the oscillations of several million per second in a well- 
known and yet remarkable manner. The losses by eddy currents in 
very fine and well-insulated wires appeared to me also smaller than 
I expected, especially after the observations of Birkeland, who found 
an extremely strong absorption of oscillations in mixturea of fine 
iron filings with 5 to 50 per cent. by volume of paraffin. He says: 
* All electromagnetic energy collects in the material in question, 
and, consequently, the rest of the space is freed from energy as air is 
freed from water vapour in the presence of a strongly absorbing 
medium. This absorption is probably due to the hysteresis of the 
cylinders and the evolution of joulean heat." 

I myself only ventured at first to use quite a thin layer of finely 
distributed iron, such as the space between two co-axial glass 
cylinders a few millimetres across, and found a slight effect, but soon 
discovered that it increased with the amount of iron used—e.g., when 
the empty space was filled up with small tubes containing iron 
powder. For the oscillations (about five million per second) I used 
with equal success the magnetically produced pulvis ferri as the finer 
but more expeneive hydrogenio reductum. But the finest iron filings 

roduced by myself with the aid of a sieve had practically no eflect, 
being too coarse. The powder is best rubbed up with an insulating 
material such as vaseline oil, but for most purposes this is not at all 
necessary, since the dry material insulates just as well against the 
E. M. F. of the eddy currents. 
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T quote an experiment as an example of this effect. The two 
Leyden jars, C, and C, (Fig. 1), each of a capacity of 500cm., dis- 
charge through the primary coil Pi. This coil has four turns 
of wire 9 95cm. in diameter and insulated with indiarubber, 
and is surrounded by eight turns of the same wire 13cm. in diameter, 
representing the secondary coil Pr. A Riess thermometer, Th, or a 

k micrometer is introduced into the latter. 

Let the thermometer in this connection show a deflection of 14cm. 
Now, if a beaker containing the iron powder mentioned is lowered 
into the primary coil, the deflection rises to 20cm. or 22cm., or about 
50 per cent. A spark micrometer which beforehand indicated 9mm. 
may be drawn out to 12mm. The weight of the iron powder in that 
case amounts to about 1kg. 

This effect, confirmed by many further experiments, might be 
explained by supposing that in all these cases the 5 of the 

circuit is changed by the introduction of the metal, thus 
n the higher efficiency. But this conception is 
roved by the following experiment (Fig. 2). Two equal coils, 
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]* and Iż, are introduced into the primary circuit. Each of them is 
eurrounded by coils 112, II^, equal to each other. The dimensions are 
as follows :—Each primary coil has four turns of 6:5cm. mean 
diameter formed of copper wire about 25mm. thick, and each 
secondary coil has 16 turns of about 820m. mean diameter. The 
secondary coils are connected in opposition, and their terminals are 
connected with a Riess thermometer or a spark-gap. 

According to the dimensions given, the current in the p 
circuit is undoubtedly quasi-stationary. If, therefore, the introduc- 
tion of the iron alters the current strength in one coil, the same 
change takes place in the other — i. e, the efficiency must be the same 
in both transformers when a change in the primary current is the 
cause, If, therefore, the transformed currents neutralise each other 
without an introduction of iron, the same would have to apply after 
the introduction of iron, if the effect were to be explained by a 
change in the primary rate of vibration. 

But the experiments show the following: (a) Thermometer Ejjvct.— 
The secondary coils, with air as a diamagnetic, give nearly zero deflec- 
tion when mounted in parallel, and 11cm. of a deflection when mounted 
in series. If one of them is put into a beaker with about a pound of 
iron powder, the thermometer shows lcm. (b) Spark Effect.— 
Without iren a very thin spark of about 2mm. On introducing iron 
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into the coil the spark becomes very intense and can be prolonged 
to 9mm. 

The iron powder enables us to confine the magnetic force to more 
or less clear paths, thus reproducing somewhat of the effect of iron 
upon stationary or slowly varying currents, This might be expected 
from its permeability, which even for these oscillations is perceptib!y 
superior to that of air. This is shown in the simplest manner by the 
following experiment (Fig. 3) :— On the same axis as the primary 
coil I, which is 12cm. long and has 16 turns, is placed at some 
distance above it an equal secondary coil II; each being about 7cm. 
wide internally. A glass tube, 4cm. wide, is filled with iron powder 
to the same height as the coil. This tube is introduced into the 
coils in such a manner that the mass of iron is confined to the lower 
coil, and the spark-gap, Fa, is so regulated that no sparks pass. If, 
then, the glass tube is lifted so that the mass of iron is partly in the 
lower and partly in the upper coil, strong sparks are produced, which 
dieappear as soon as the iron is drawn up so far that it only fills the 
upper coil. The iron, therefore, when in the middle position, 
conducts the lines of force from the lower into the upper coil. 

Any permanent magnetisation of the iron powder is destroyed by 
oscillations, This is shown by the following experiment:—The tube 
with iron powder is first introduced into the magnetising coil. Ifa 
strong constant current is sent through this, the iron arran;:es itself 
in structures which, even after breaking the current, sometimes pro- 
ject through the vaseline oil covering the upper surface as needles 
several centimetres long and not subject to concussion. If this iron 
with its remanent magnetism is dipped into the primary coil of the 
condenser circuit, the needles collapse immediately when a discharge 
passes through the coil. The iron is demagnetised by the alter- 
nating damped discharge, and, as a rule, completely. In this proceas 
it is clear that the magnetic energy contained in the iron is recovered 
in the form of electric energy. 

That the magnetisation penetrates info the interior of the iron 
mass can be easily shown. A glass tube about 3cm. in diameter, 
closed at the bottom, and filled to a height of 14cm. with the powder 
moistened with oil was placed axially into a beaker 9cm, in diameter, 
go as not quite to Sad the bottom. Into the hollow space thus 
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produced a glass tube about 2cm. wide and filled to a height of about 
12cm. with iron powder was introduced. If this latter was pre- 
viously magnetised, the iron needles contained in it also collapsed 
when oscillations were conducted round tlie whole by means of a 
coil covering the iron mass completely or nearly so. The iron 
powder could also be replaced by magnetic iron ore, which on 
account of its slighter conductivity could ba employed in larger 
ieces, 
j What strack me was, as already mentioned, the slight consumption 
of energy by eddy currente. The resistances are evidently too 
slight in comparison with the whole E M.F. per cycle. I also find 
that they are not reduced by any coherer action taking place 
in tbe irou powder, as might be expected, although in very strong 
electric fields like those produced when iron powder is brought 
between wires charged to a high potential difference, a vivid pro- 
duction of sparks occurs in the iron powder. But in feebler fields 
the powder appeared to behave as a fairly good insulator. More 
accurate experiments indeed indicated a greater consumption of 
energy than the qualitative experiments above named. I deter- 
mined the resonance curve of the condenser circuit with or without 
iron by means of the arrangement shown in Fig 4 ; c, and c, are the 
capacities of the primary circuit ; s, is the magnetising coil, and p, a 
variable inductance. The coil s, acts inductively upon the co-axial coil 
8, of two turns (30cm. in diameter and about 20cm. distance from s,). 
The coil s together with the condenser c,, the variable inductance 
p, and the coetticient of induction p, of the surface, which may be 
altered in a known manner by means of the sliding rails A, Az, forms 
a resonant condenser circuit. The position of resonance is recog- 
nised either by the deflection of the Riess thermometer Th or the 
size of the spark-gap F mounted in parallel with the condenser c,. 
The surface which 1 p, was formed by two copper wires 
2mm. in diameter stretched along 2 metres at a distance of 40cm. 
apart. By means of p, it is clear that another inductance p, may be 
calibrated empirically. The above arrangement was found to be 
unsuitable, inasmuch as the introduction of iron powder or other 
substances in s, may produce a very considerable change in the 
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aspect of the inducing magnetic field. The primary circuit would 
have to be arranged somewhat as Fig. 5— 1. e., the changes would 
have to be made in a coil, s, situated so as not to interfere with the 
form of the inducing field. In this manner experiments are to be 
made which admit of a direct comparison. Those already made 
show (a) that the curve of resonance obtained on introducing the 
iron powder into the condenser circuit is much flatter than without 
it; (b) that the induced iron lowered the frequency as much as it 
would have been lowered by the introduction of an inductance 
some three or four times as great as the inductance of the magnetising 
coil (so that the iron acts somewhat like a body of permeability, 4) ; 
(c) mixtures with less iron show a feebler magnetic effect, but also a 
much smaller consumption of energy. The finely divided iron 
behaves in the experimenta quoted as if it produced a stronger mag- 
netic coupling, and may be, therefore, usefully employed for this 
purpose, in spite of the undoubted losses of energy. But in com- 
parison with the ordinary transformer a difference seems to consist 
in the fact that in this case we have an equal quantity of available 
energy, whereas, in the other case, as much more energy 18 taken up 
by the primary circuit as is given out in the secondary circuit. 

This is connected with the conclusion that iron localises magnetic 
energy and therefore withdraws it from other parts of space, since its 
total amount is determined by the given initial energy of the 
condenser. In this way its dissipation and radiation at unsuitable 
places may be prevented. Every metal finely distributed through an 
insulator yields, of course, a material 
behaving like a medium with a very 
high dielectric constant. Thus, 
finely divided iron gives constants 
ranging from 40 to 80. By sur- 
rounding wires with this material 
it is, therefore, possible to consider- 
ably reduce the rate of propagation 
and the wave-length without alter- 
ing the frequency. This property 
may be very useful for scientific 
aud practical objects, For wire- 
less telegraphy, tor instance, one 
is often obliged to make up puts 
of a wave length by stretched wires, which radiate energy into 
places where such radiation is not required. These losses of energy 
can, therefore, be reduced. It is also clear that all electrical arrange- 
ments based upon the analogy of optical reflection and refraction 
will be much more favourably situated if, by the use of strongly 
refracting media, comparatively small waves can be produced and 
refracted through such a medium. In this way the dimensions are 
made more convenient, and the assumptions of geometrical optics 
are more closely realised. This may be done by mixing good con- 
ductors with insulators and also, of course, with liquid homogeneous 
bodies like alcohols and water. I am occupied with experiments in 
this direction. 
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ELECTRICITY WORKS ACCOUNTS. 


Central London Railway. 

The chief features in the accounts of this line during the 
half-year ended at December 31st last are generally lower 
working costs, with, however, such a great increase of the 
rates and taxes that the total costs show a rise of from 35-4d. 
to 367d. per train-mile. Reference to our table will show 
that the rates and taxes for the latter half of 1901 were £6,078, 
or about 2:37d. per train-mile. In the corresponding period 
last year they amounted to £13,954, or 5:3d. per train-mile. 
It is small wonder, therefore, if the saving effected in other 
expenses has been more than neutralised. Fortunately there 
was a somewhat greater increase in the receipts than in the 
expenses, since the ratio of expenditure to revenue fell from 
53°3 to 53-4 per cent., whilst the percentage working profit 
rose from 2:15 to 2:28 percent. Chiefly by economies in fuel 
and stores the power costs fell from 12:76d. in 1901 to 11:564. 
in 1902, and the traffic expenses from 13:55d. to 12:95d. per 
train-mile. Unfortunately there is a persistent tendency of 
the repairs and the renewals costs on this line to rise. In the 
first period—to December 31, 1900—these expenses were 
2:16d., in the corresponding period in 1901 3°52d., and in 
1902 3:96d. per train-mile. 

The following are the power costs per unit generated in the 
two periods :— Half-year to Dec. 31, 


1901. 1902. 
Fr E e per unit 058 2d. . . 05204. 
Wages and salar ies ees do. O 517d. ... 0:3224d. 
Oil, water and stores . do. 0:0534. ... 0:024d. 
Repairs and renewals at stations ...... do. 01604. ... 0186d. 
Total power or generating expenses... do. 0:9124d. ... 0 '858d. 


It will be noticed that during the last half-year 1,623,126 
more passengers were carried than in the corresponding period 
of 1901. The average number carried per day was 121,579 
as against 113,058 in the last six months of 1901. On 
August 9th (Coronation day) 202,000 passengers travelled over 
the line. 

After providing for interest on debenture stock and £10,000 
for reserve, the ret profit was £59,114. The amount of 
£35,598 from the preceding half-year included £9,995 reserved 
for dividend on tlie deferred ordinary stock, which is payable 
yearly. After paying an ordinary dividend of 4 per cent. 
£27,717 was carried forward. 

In accordance with the recommendations of the Vibration 
Committee the 28 locomotives are being displaced by 64 motor 
cars. 


City and South London Bailway. 


Though the costs of this line have gone up, its earning 
power has inereased at a greater rate, with the ultimately 
satisfactory result of an ordinary dividend of 34 per cent, 
which is the highest that has been paid by the company. For 
a railway working lifts, the ratio of expenses to revenue at 
44 per cent. is most creditable. Examining the costs columns 
it will be seen that the seat of the increased expenditure 
were the rates and taxes. In the latter half of 1901 they 
amounted to £1,953, or 0:946d. per train-mile. In the 1902 
half-year they show a rise to £3,077, or 1:18d. per train- 
mile. 

Increases are also noticeable in the repairs and maintenance 
eosts and in the traffic expenses, but these were nearly set off 
by economies in the power costs and general charges. It is 
of interest to contrast the costs on this line with those on the 
Central London in the light of the following data. The 
Central London trains (empty) weigh 140 tons, and have a 
seating capacity of 336. The trains on the City and South 
London weigh 28 tons, and have a capacity of 130 seats. 

Below are given the power costs per unit generated in the 
two periods :— 

Half-year to Dec. 31. 


1901. 1902. 
Fuel... . .. . ... ...... .. per unit O'261d. ... 0 252d. 
Wages and salaries . . . ... do. 0411d. ... 0500 d. 
Oil, water and stores . AD 0:062d. ... 0 058d. 
Repairs and renewals at stations...... do. 0:150d. ... 01544. 
Total power or generating expenses... do. 08831. . . 07/854. 


Total No. of units generate. . . .... 2,076,240 . . 5,630,244 
Total No. of units used for traction purposes 1, 952,180 ... 2,722,685 


The Central London line probably enjoys a flatter load than 
does the South London line, though the probable inequality in 
this respect is less since the Islington extension of the latter 
line has been opened. 

The first section of this railway—that from the Monument 
to Stockwell—was opened on December 18, 1590 ; the exten- 
sion to Moorgate on February 25, 1900 ; to Clapham Common 
June 3, 1900; and to Islington on November 17, 1901. 


REMARKS TO TABLES. 


CENTRAL LONDON RAILWAY.-« Inclusive of 2,495,370 workmen in 190l 
and 2, 770.8b4 in 1902 half-year, b lociudes ¢14,15l premiums on debenture 
stock. c Includes salaries, office expenses and general superintendence and wages 
of working generating and locomotive engines. d Water and gas £54, oil, tallow 
and stores, £1,061. e Wages £3,839. materials £1,914 / Wages 42.173. materials 
£699. g Repairs of signals and works t643, of stations and buildings £335. h of 
care - wages £1,463, materials £759. Oflifts—wages £1,717, materials £769. i Salaries, 
oftice expenses and general superintendence j Cleaning cara £1,564, clothi 
4542, electric lifts, wages and materials £5,187. & Directors £1,259 in 1901 half- 
year, and £15 in 1902 half-year. 4 Office expenses £951, stores £522, insurance 
£130. m Rates and tixes £6,078, duty Kl n Law £537 iu 00 1011 in 
1901 half-year, and respectively £176 and £427 in 1902. o Ínclu ing £9,909 in 1901 
half-year and £9,995 in 1902 half-year brought forward to meet dividend on deferred 
stock. p Wages of working generating and locomotive engines £10,017, salaries, 
office expenses and general superintendence £1,416. q Water and gas £139, oil, 
tallow, &c., C007. r Wages £3,558, materials £2,761. s Wages £2,280, m sterisls 
£653. Signals and work + £565, stations and buildings £334. u Carriages—wages 
£2279, materials £1,570 Lifts—wages £1,491, materials £560 v Electric lirts, 
wages and materials for working £5.434, cleaning cars £1,671, clothing 4567. 
w Office expenses £903. x Rates and taxes £13,934. 


CITY AND SOUTH LONDON RAILWAY.—^n Exclusive of 946 season ticket 
holders, b 455.614 from premiums. «c Inciudes interest at 3 per cent. on ordinary 
shares (£313,750 paid) d Wages £4,149, salaries, office expenses and general super- 
intendence 255. e Wages £863, materials eris F Wages £157, materials £249. 
g Wages 89, materials C306. À Salaries, oflice expenses and general superin- 
tendence. ¢ Hydraulic and electric lift power £2,159. j Directors C650. 
Insurance. Rates and taxes. a Passenger duty t180. n £72,161 from premiums, 
o £2,776 from season tickets. p Wages £5,180, salaries, oflice expenses and genera 
superintendence £269. / Gas and water £197, oil and stores £653, f Wages £s 
materials £1 040. s Wages £815, materials £223. / Signals £75, stations buie 
u Wages £532, materials £562. v Hydraulic and electric lift power £3,098, clothing 

- £391. w Rates and taxes £3,077, 
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— = z — iic PT ERE: — . — — — pr 
CENTRAL LONDON RAILWAY. emm & SOUTH LONDON RAILWAY. 
Worked By . . . . . e . 66. 4 6 e 66. .. The Central London Railway Co. The City & S:uth London Railway Co. 
Date of Commencement of Working........ —— July 30, 1900. , December 18, 1890. 
System FCC „ e Third- rail with converter sub- stations. | Third-rail with continuous-current sub-stations 
Manager Mn r UTI SU CRI dA | G. C. Cuningham. T. C. Jenkin. 
Engineers . e .. B. Mott. | P. V. McMahon and Norman Rheam. 
| | 
PERIOD Half. year ended Half - year ended Half-year ended Half-year ended 
| DEC. 31,1901. | DEC.31,1902, | DEC. 31, 1901. | DEC. 31, 1902. 
QUANTITIES, | 
Train or car milea ge . . . 614,517 t. ni. 632,416 t. m. 49,106 tan, 625,883 t. m. 
Passengers Carrie... .. „ 20, 802, 650 22, 425, 776 . 9,877,199 
Length of line authorised (miles)... e e 6:434 6:434 885 6:885 
m „ constructelll l . . — 6:434 6:434 1 385 6 885 
" „ under construction (miles)) nil nil nil 
„ of route worked (miless« )))) . 5:825 577 e 113 6'113 
^ „ Single track worked (miles) .............. € — — e 
j „ double track worked (miles) .................. 5:825 577 113 6˙115 
Total equivalent length of single track worked (miles). — — ss — 
Rolling stock, No. of motor cars or locos. .................. 28 electric, 2 steam 28 electric, 2 steam 51 locos. 52 
Rolling stock, No. of trailer cars . e 170 l 170 123 140 
| er mile of : | leo 
CAPITAL, mg Aule Total, Eg Total | route.“ Total (P 1 i 
Authorised (Total; — . . 23,926,000 — 674,000 £4,126,000 Lo 00 £115,000 [C2 598,000 £425,000 2,509,000 £425,000 
Authorised (share). . „ 3,000,000 515,00 00 546,000 | 1.980,000 | 323.900 | 1.980.000 325,900 
6 VVA 920,000 159,000 591 000 ' 169,100 | 618,000 | 101,100] 618.000 | 101,100 
Received (Total) "T 3,562,352° 612.000 | 3. 692, 185 | 640,000 || 2,332.107^| 381,600 | 2.438.408": 399,000 
„ lire anna —Á—M . . 2,950,000 , 489,300 J 2,850,000 494,000 | 1,850,000 299,400 | 1.850,000 299,400 
» (leon) — M" JFC ĩ FoU Eu OU 698,201 | 119,800 '813, 201 140,900 446,463 73,050 536.247 37.800 
Expended (Total) .......... e FC „ 681, 313 , 632,200 | 3 710, 832 643,500 || 2,417,640*| 396,000 2, 466.933 403.800 
On line open for traffic. ..... ...... .. .. e — — 2,281,035 373,500 2, 524,558 560,400 
„ in course of construction — — — Men = 
On working stock, with power station — — — 118.182 19,340 | 132,405 23,290 
On miscellaneous T d yes uoa = = — ! = = = EJ 
Balance of Capital Account............... SEA vius - 118,961 20,420 | - 18, 647 | - 3,232 || - 85533 — 14,000 | 28.555 — 4670 
Reserve or Sinking Fund.... 2 TOS 10,000 1,716 20, 000 ,466 = = z | = 
Depreciation Fund ........ e Iu CES — — — 1666 2726 
Total. a 115 jm Total. "UE Tn ro al. | ren s Total. n 1 
ye ! ð—⁴/ a aai TES £168,359 | 65'80d. 181.107 68˙73d. £62,601 30 34d £85,640 32 84d. 
From passenger traffic ... %%ͤ;/ 162,817 | 63°62d. 175,170 66:50d. 59,735 | 28:94d. 82,131° | 51:508. 
Miscellaneous sources . 2 . . 5,542 20165. 5,956 2:25?. 2,867 | 139d. 3,509 | 13461. 
EXPENDITURE. 
Total 2o TES Coe a ione i d» e SEA £90,544 | 35370d. | £96,650 36:68d. | £29,258 |14'18d. £37,714 | 1447d. 
Power or Generating Expenses M ——À Tm 32,662 | L7760d. $0,452 | 1r60d. 0,470 4°593d. 11,570 PHBA, 
Fuel........ Dm „ — € 15,664 5540 d. | 11,564 4 386d. | 2.797 15504. 5,511 15474. 
SSV». mee VVV 11,548" 44344. 11,433? | 4'359d. || 4,4074 21504. 5,449» | 270901. 
Oil, water and stores . ꝗ 1,8954 077414. 8507 O317d. |} 660 0:32^d. 8794 | O˙337d. 
Repairs and renewals at station tee 5,753¢ | 22184. | 6,619" 2.5104. 1611« | 07814. | 2,039" | 07794. 
Maintenance, Repairs and, Renewals outside Station. . % % | 33524. 10,436 |  $'9c0d. 2217 | rO074d. 8,230 TL. 
Maintenance of way . . T— 2872/ | l'22d. 2,955“ 1 113d. 702 | 0 8404. 1.058, 9.8984. 
Repairs of structure and buildings . 9769 | 03818. 899! 0:341d. 372 0:180d. 605! | 02324. 
Overhead line and cables ................ —" m — — — — m I a mem 
Gars 6 ꝗõ—B—ũ—＋õ2 66 j „** 4.738 K 1:8514. 5,909 u 224 1d. 9950 0 482d. 1,443" 0:554d. 
Car equipments ............ "mn „ e N 
Miscellaneouuns e F V 432: | 0'1694d. 696: 0:264d. 148^ | 0:0721. 150^ | 00584. 
Traffic Expenses ............. e —————— 34,681. Id. 34,127 12 95d. 12,973 $1 62924. 16,164 6'3 16d. 
Salaries and wages............. — T 8 ofa Voss VS TA 19,155 14844. 20,119 16404. 8.628 4:1824. 10,429 4:0004. 
Fuel, lighting, water, oil and stores... . . .. 7,220 | 2:820d. 5,139 1:950d. 1,359 C649. 1,51 | 0'520d. 
Ticketa and stationery ........... — — 697 0-27 2d. 642 0:2144. 454 | 02207. 105 0:210d. 
Miscellaneous — e M 7,611; 2 972d. 8,226" $1234. 2,554! | 12384. 3,979" | 1:5264. 
General charges e e, 16:016: (Ad. 6,595 | 24994. 2,394 | LI01d. PAE 
Salaries M "———— 4,006* | 15654. 4,2260^ | 19164. 1.250 | O'606d. "ue 99 
Stationery and ting (M 8 t — == an = = : 
General sigue FC . 2,510’ | 0:981d. 1,884"; 07154. 585 0:2844. 680 | 0*261d. 
Miscellaneous e — — — — 441 0:164. 522^ | 0'255d. 682* 02014. 
Rents, rates and taxes... ..... C 6. di m 25534. 14,445% | ó480d. 1,953! | 0'946d. 8,309 Z-. 
Miscellaneous items — ....... ————— 1,182" | 0442. 30 U:191d. . — 243m! Qilsd. NL OO 
Per cent. to Per cent. to | Per cent. to | Per cent to 
Total. mean capital} Total. meau capital Total. meau capital Total. mean capital 
FiNANCLAAL RESULTS. expended. expended. | expended, expended. 
Working Profit for Period ............. ... 5 £11,815 2 215% E84, £84457 | 22875 | £33,343 1417 £47,926 1:95 2, 
Sum carried to depreciation fund ....... € nil — nil — 2,009 0:085, 2,000 0:081% 
1 reserve fun ͤͤ „P nenne .| 10,000 02767, 10,000 0:2707 — "m T eri 
Net interest on loans „ 13,473 | 03757 15,42 | 04147 8,515 | 0361; 10,632 | 0452% 
Net Profit for Period................... idees Ke eva ree ia (04,042 15027, 59,114 159% 22,828 9968 35,294 143 a 
Balance from last account ......... C . 18,433» | 05107 35,598 0:960 7; 73 0031 i 1,750 0 071 75 
Balanoe Available for Distribution ............ eee dios 72,775° | 2017 94, 712 2/557; 23,581 0:9997; 37,044 1:51% _ 
Ordinary dividend paid for year. ... . . 47, 4% 21% 53% 
Percentage of total expenditure to revenues 538% 55:4% 46 8;- n 
Revenue per Mile of Route . . . ..... .... . . . £28,930 £31,400 £10.240 E1400) 
Expenditure per mile of route. . £15,540 £26,940 £4.790 £6,170 
Revenue per Passenger from Fares ............cssssseee, ]:88d. 187d. 204d 1.45d 
Total Revenue per Passenger V 1 194d. 2˙14d 1.52d 
Number of Passengers per Train or Car- mile. 33:85 3547 1415 M od 
„ GB. O. T.) units D e ss 8,597,949 8,524,455 2,576,240 RER 
„ purchased. .. ...... . . . .. . . = F Pen 
Generating expenses per unit 5 —— T 0:9124. 0:8574. oot = 


Mean price paid per unit purchased . . 
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The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 


Telephone: 949 Holborn. Telegrams : ELECTRICIAN NEWSPAPER Lonpon. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. C. 
RAPHAEL. 78. 6d. New Edition nearly ready. 

HANDBOOK OP PRACTICAL TELEPHONY. By Dane SINCLAIR and F. C, 
RAPHAEL. In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, 
Vol. II. By Dr. J. A. FLzuING. In preparation, 

ELECTROMAGNETIC THEORY. Vol. IIL By OrLivkR HEAVISIDE. In 
preparation. 

ELECTRICITY IN HORTICULTURE. By Prof. S. LEMSTRÖM, of Helsingfors, 
Illustrated. In preparation. 


STUDENT'S GUIDE TO SUBMARINE CABLE TESTING. By H. K. C, 
FISHER and J. C. H. DanBy. Third Edition. Ready. 
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' THE ELECTRICIAN " is published every Friday morning. The Journal 
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“Tie ELECTRICIAN" offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. 7/5 statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
notlater than First Poston T, hursday. Renewals of expiringadvertisement 
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“THE ELECTRICIAN” Printing and Publishing Co.(Ltd.) Thewelt-known 
* ELECTRICIAN" SERIES of Standard Electrical Works at Bresentconsists of 


‘THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 

BOOK. Subscription price 7s. 6d. postage extra, before 81st December in any 
ear for next edition. blished about 8let January. Price 12». 6d. ; by 

M ded British Colonies and abroad 14s. 6d. > United States 156. Digest 

HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
By Dr. J. Ai Fra. Vol. I., 12s. 6d., abroad 18s. Pol. II. in 

ß De Jas — Pa FORMER IN THEORY AND PRACTICB. 

J. uns. ol I.— NDUCTION OF ELECTRIC 

CURRENTS. New EDITION. V. —THB UTILISA 
INDUCED CURRENTS. 12s. 84. = dias ERE 

THE ELECTRIO ARC. By Mrs. AYRTON 12s, 6d, 

ELECTRICAL 1 FOR TELEGRAPH ENGINEERS, By J. ELTON Youme, 

Í ; abroad 11s. 

STUDENTS GUIDE SUBMARINE CABLE TESTING. By H. K. O. sn 
and J. C. H. DARBY. „ 08. net, b t 608. 3d., abroad 68. 6d. 

"THE ELECTRICIAN POCKET-BOOK. Edited by F. C, 

PRIMARY BATTERIES ; Their Theory, Construction and Use. By W. R. Coorm. 


6d. 
SECONDARY BATTERIES: Their Theory, Construction and Use. By E. J. WADB, 
BIBLIOGRAPHY OF X- 
6. E. B. PELLI X BAT LITERATURE AND RESEARCH. Edited by 


ZHE POTENTIOMETER AND ITS ADJUNOTS. By w. C. Tianan 6a. 

MOTIVE POWER AND GEARING. By E. Tar CARTER. 128, 6d., post free, 

SUBMARINE CABLE LAYING AND REPAIRING B H. D. Wir usc) 128. 6d. 
NOTES (Hlemen and 


RY 

Advanced) By Dr. J.A. FimNMING. Int t Particulars 

THEORY. By LEE Hia IDE Vol. I. “Prine 18 bd. 
TRAMWAY Arb EFFOR AND PO 

DIAG : 

21101110 B.A. de ca. post free in tube Alb j amounted on lien, 0e- post fros. 
MAGNETI 8 INDUCTION S IRON AND OTHER METALS. By J. A. Ewina 
ELEOTRIC MOTIVE POWER. By A. T. II. 10s. 64. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
U B Dr. G. GORE, 10s. 6d. 
Dr. G. Gorm, $5. 
a CAL STUDENTS. By A. B. KuyymnrLr and 
ARMATURES AND 


M. noh AND COMMUTATORS (Theory and Practice). By 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. By d. B. Bax, 7s. 6d. 
POOKET BOO OAL ENGIN a FORMULE. M GEIPEL 
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. O. J. Lover, New Edition. ba. net. 


in strong cloth. Price 17s. 6d.; post free, 188. 6d. Also ready, Cases for 
binding. Price 2s.; post free, 2s. 3d. 

A complete set of “Tag ELECTRICIAN " (1878-1903) can now be supplied, 
These sets are very scarce and early application should be made. 


THE INTERNATIONAL TELEGRAPH CONFERENCE. 


The International Telegraph Conference which is now sitting 
is an important event in telegraphic and telephonic circles—in 
fact, we may say it is an important event for the public generally. 
To quote the words of the Postmaster-General in welcoming 
the ninth Conference to London on Monday, its object is “ the 
amelioration of international telegraphs in the interest of the 
public.” As the proceedings of the Conference are private, 
we are unable to do more than publish the official reports of 
the first three days’ proceedings in our present issue, but in 
view of the general interest that the Conference will excite, 
it will not be out of place to review briefly its history and 
its aims. 

In the middle of the last century various more or less 
informal conferences were held by representatives of several 
State Telegraph Departments, but it was not until the Con- 
ference of Paris in 1865 that these meetings were placed ina 
definite official position. It was in this year that the first 
International Telegraph Conference was held at Paris, and 
since then others have taken place in various cities at inter- 
vening periods of about five years. In 1868 the second Con- 
ference was held at Vienna; the third, which took place at 
Rome in 1871-72, was the first at which the Submarine Cable 
Companies were represented. St, Petersburg was chosen in 
1875, London in 1879, Berlin 1885, Paris 1890, and Dudapest 
1896. A few years after the inauguration of the movement, 
the International Bureau of the Telegraph Administra- 
tions, established to deal with international telegraphs, was 
centralised at Berne. A Convention was formulated at the 
Vienna Conference in 1868, and finally approved at the 
St. Petersburg Conference of 1875. By this Convention 
the “high contracting parties undertook to adopt all neces- 
sary measures to ensure secrecy and prompt despatch of tele- 
grams. They also classed all telegrams under three separate 
headings—viz., Government telegraphs, emanating from the 
Chief of the State, Ministers, Commanders-in-Chief, and 
certain other high officials of the contracting Governments; 
Service telegrams, emanating from the Telegraph Adminis- 
trations of the contracting States; and Private tele- 
grams ;—Government telegrams taking precedence of all others 
in transmission. They moreover reserved to themselves 

the right to stop the transmission of any private tele- 


5 A F. 
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W. BesauwowT 
Ta 1 POST OFFICE TELEPHONE SERVICE. 2s. net 
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gram which might appear dangerous to the security of the 
State, or which might be contrary to law, public order or 
decency. Each Government may suspend the service of inter- 
national telegraphs for an indefinite period if it deem neces- 
sary. The basis of charging for messages was also agreed 
upon, and the “franc effective" adopted as the unit-tarifls. 
States which did not originally subscribe to the Convention 
are permitted to adhere to it on request. The rules governing 
the proceedings of the Conference are briefly as follows :— 
Each Administration has the right to one vote, and appoints 
delegates to attend the Conferences. Representatives of the 
cable companies do not vote, although they arc present at 
the deliberations of the delegates. Any “Proposition” 
emanating from a Company must be proposed and seconded 
by representatives of contracting States. 

In view of the strenuous opposition to the proposed 
enforcement of a “compulsory vocabulary“ for coded mes- 
sages, it is reasonable to expect that this will form a 
most important subject of discussion. The present“ Service 
Regulations,” revised by the Budapest Conference in 1896, 
merely prescribe that no word of more than ten letters from 
any one of the eight authorised languages can be employed 
in code messages; but Article VIII. of this revision states that 
* From a date to be fixed by a future Conference, all the words 
employed in private telegrams written in code language shall 
be taken from the duly augmented official vocabulary prepared 
by the International Bureau of the Telegraph Administrations." 
Other matters will doubtless come up for consideration, how- 
ever ; and although of necessity the deliberations will mainly 
relate to administrative rather than engineering matters, they 
will, at any rate, have a bearing on telegraph and telephone 
engineering questions. International telephony has, in fact, 
developed to such an extent recently, and the connection 
between the international and the internal lines, as well as the 
class of instruments employed, involve so many considerations 
that in this respect we may fairly anticipate that many tech- 
nical points will be discussed. Our readers, therefore, will 
await with interest the result of the deliberations of the 
Conference. 


THE INTERNATIONAL TELEGRAPH CONFERENCE. 


The ninth International Telegraph Conference commenced 
in London on Tuesday in the examination hall of the Royal 
College of Physicians and Surgeons, Victoria Embankment. 
The proceedings were opened by the Right Hon. Austen 
Chamberlain, who, in the language in which the proceedings 
are conducted —viz., French —welcomed the delegates of the 
various foreign countries represented. The following is a list 
of these States :— . 

Argentine Republic, Austria, Belgium, Bosnia-Herzegovinai, Brazil, 
Bulgaria, Cape of Good Hope, Ceylon, Commonwealth of Australia, Crete, 
Denmark, Dutch East Indies, Egypt, Frauce and Algeria, Germany, Great 
Britain, Greece, Holland, Hungary, India, Indo-China, Italy, Japan, 
Luxemburg, Madagascar, Montenegro, Natal, New Caledonia, New Zea- 
land, Norway, Persia, Portugal, Portuguese Colonies, Roumania, Russia, 
Senegal, Servis, Siam, Spain, Sweden, Switzerland, Tunis, Uruguay, and 
the United States. 

The proceedings were private, but the following is the 
official statement supplied to the Press :— 

In welcoming the delegates the Postmaster-General referred 
to the importance of the matters which they had met to 
discuss, and wished them success in their labours, which had 
for their object the amelioration of international elegraphs in 
the interests of the public. Dr. Hennyey de Hennye, the 
principal delegate of the Hungarian Administration, responded 
in eloquent terms to the address of the Postmaster-General, and, 
as the representative of the Aministration which last enter- 
tained the conference at Budapest gave a resumé of the events 
affecting the International Telegraph Convention which 


had occurred since the last conference. M. Delarge, the 
senior delegate of Belgium, and doyen of the conference, fol- 
lowed with a friendly speech ; and M. Percira, the delegate of 
Portugal, also thanked the Postmaster-General for the welcome 
which he had extended to the delegates, and joined in the 
wish that the result of the Conference would be beneficial to 
the telegraph world. The business of the Conference will go 
on from day to day until the end of June. Mr. J. C. Lamb, 
C. B., C.M.G., the principal delegate of Great Britain, was 
chosen president of the Conference, and Mr. John Ardron and 
Mr. P. Benton vice-presidents. The following presidents 
of committees were appointed :— M. Delarge (Belgium), 
M. Sydow (Germany), M. Neubauer (Austria), M. Bordelongue 
(France), and these gentlemen are to be assisted by the follow- 
ing vice-presidents :—M. Gvozditch (Servia), M. Sevastianoff 
(Russia), M. Pop (Netherlands) and M. Pereira (Portugal). 

The secretarial duties of the Conference will be carried out 
by the International Telegraph Bureau of Berne, which is 
represented by M. le Colonel Frey, the distinguished director 
of the bureau, M. Eschbaecher, the vice-director, and M. Hom- 
berger. On the nomination of the president, Mr. N. Hautrive, 
Mr. J. I. De Wardt and Mr. J. F. Lamb, of the General Post 
Ottice, London, were appointed as the British secretaries to 
the Conference. 

The results of the Conference will be embodied in revised 
Service Regulations attached to the International Telegraph 
Convention of St. Petersburg. 


The Postmaster-General entertained the members of the International 
Telegraph Conference at dinner at the Grafton Galleries on Wednesday 
evening, and last night a dinner was given by the Telegraph Companies 
at the Hotel Cecil, a full report of which will appear in our next issue. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 212.) 


At the sitting on Friday, May 22. 

Mr. SYDNEY MORSE, solicitor to the British Electric Traction Co., 
gave his views as to the proposed tribunal, and dealt with its constitution, 
as to whether its decisions should be subject to revision, the initiation of 
schemes, &c. He thought the initiation of schemes might take several 
forms, such as by way of suggestion as to what the tribunal thought neces- 
sary in the interests of the public, or in the way of ordering a local 
authority or existing company to carry out any specified improvement. If 
the tribunal went beyond mere suggestion, it would be necessary that it 
should have the power to make it compulsory that any scheme sanctioned 
by it should be carried out, and in this event it would have to be endowed 
with special powers. Another alternative might be to give the tribunal 
power to raise money to carry out works, following on the procedure of the 
rapid transit commissions in America. As to the difficulties of present 
legislation, he stated that the procedure under the Light Railway Act of 
1896 had been very satisfactory, having proved more elastic and less costly 
than previous methods. It shortened the enquiries, and reduced the 
expense, inasmuch as the members of Parliamentary Committees did 
not always have their minds concentrated upon one subject, as would 
the members of a special tribunal, and before Parliamentary Committees 
it was usually necessary to have at least four counsel retained, in 
order that there might be one in the room throughout the whole time 
a bill was being considered. At the same time difficulties had arisen 
in connection with the Light Railways Act, primarily because at the time 
of it; passing into law it was an experiment. It was the devolution of 
important duties upon a new body for a period of five years only, and no 
doubt Parliament had thought it better to give rather limited powers. 
Further, the existence of the Tramways Act of 1870 had led the Light 
Railway Commissioners to give local authorities something very like a 
veto, and in many cases an absolute veto, although the Act merely stated 
that the local authorities should be considered. Sec. 7 of the Act said that 
the Commissioners should satisfy themselves that all reasonable steps had 
been taken in the interests of the local authorities, but in many instances 
he knew of orders being refused because the local authority and the pro- 
moting company had not agreed terms. His contention was that all 
scheines should be heard on their merits, and that a small and unimportant 
local authority eliould not have the power to prevent schemes being heard. 
The tribunal should have the power to order a revision of fares, if it were 
shown that such was necessary, from time to time. He objected to the 
present condition of the purchase clause under both the Light Railways 
Act and the Tramways Act, because, from the public point of view, it was 
far better to have such undertakings manage. by men of commercial expe- 
rience, under some sort of control. A similar control was given to the 
Board of Trade under the Electric Lighting Acts. Very few tramways or 
railways had as yet failed for the want of capital, and he did not think any 
such power of control given to the tribunal would have the effect of 
preventing capital being forthcoming. There was a disadvantage to 
the public if such undertakings were purchased as going concerns, 
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as the people might be put in the position that Marylebone was 
in respect of its electric lighting. The veto given to local autho- 
rities under the Tramways Act had undoubtedly discouraged the con- 
struction of tramways by private promoters, and he could give endless 
iustances of his own experiences in thi: reapect. In the conversion of 
horse tramways to electric tramways, it was not only necessary to get the 
consent of the road authority, but alao Parliamentary sanction. He knew 
of a large scheme in the Midlands upon which a million of money had been 
epent, in which the consent of all the local authorities except one had been 
obtained, and this one, by exercising its veto, stopped the scheme. The 
particular local authority owned an electric lighting undertaking which did 
not pay. Being anxious to make it pay, it proposed to supply current for 
working the tramways. But the terms proposed were prohibitive, and the 
company refused to accept them. Hence the exercise of the veto. It bad 
been proposed that Standing Order 22, which gave the veto to local autho- 
rities, should be amended, and in the discussion upon the motion in the 
House of Commons Mr. John Burns had stated that in three sessions 38 
proposals for tramway extensions and improvements had been vetoed by 
the London borough councils. Personally, he had had no experience in 
London similar to the one he had mentioned in the Midlands. But at 
Bromley, in Kent, the local authority exercised its veto because the com- 
pany would not accept the terms proposed by it. He was also of the 
opinion that frontagera should have a locus only, and not a veto. Revert ing 
to the conditions of the Light Railway Act, Witness said that in his opinion 
too much weight had been attached by the Commissioners to the question 
of competition with existing means of communication. Sec. 9 of the Act 
provided that, if by reason of the magnitude of a new undertaking, or of 
the effect thereof upon an existing company, the Board of Trade was of the 
opinion that the promoters ought to go to Parliament, the order should 
not be confirmed. Consequently, the Light Railway Commissioners had 
looked at the matter from the point of view that if a light railway was 
proposed between two points, and there was a railway between the 
same points already existing, the traffic between the two poin's 
was considered, and not the general effect upon the whole under- 
taking of the existing company. Consequently, promotera were rather 
shy of promoting light railways where such opposition was existent. A 
case in point was the Egham-Staines light railway, in opposition to which 
the London and South-Western Railway C». pointed out to the Commis- 
sioners that its revenue between the two towns was only £300. The 
order was, therefore, refused on the ground, presumably, that there would 
not be aufficient traffic to make it pay. In another respect, too, he con- 
sidered the powers conferred upon the Light Railway Commissioners were 
too limited— viz , in respect of road widenings. At prerent there was no 
power enabling the Commissionera to call upon anyone but tke promoters 
to contribute towards road widening». The promo'ers had to do it all or 
abandon the scheme. But street widenings in connection with tramways 
were very often public improvements, and any special tribunal should ba 
emi owered to say that some proportion of the cost of such widenin zs should 
be borne by the local authority, as it was unfair that the whole cost of the 
improvements should be charged to the capital of the promoting com any. 
In the case of municipal tramways and street widening: in connection there- 
with, the cost of the latter was, in many casse, not charged to the tramway 
account at all. He would like to see all schemes for locomotion in London 
brought before one spec'al body, as the present system of legislation enabled 
rival schemes to come before different authorities at the same time. In fact, 
it very often happened that after disagreement, one set of promoters was able 
to get its bill sanctioned before its rival could—viz., get its scheme con- 
sidered by the Light Railway Commissioners. He suggested that the 
proposed tribunal should be a permanent body composed of five members, 
four of whom should be paid, and give the whole of their time, and 
the powers conferred upon such a tribunal should be similar to those 
of the Light Railway Commissioners, but much wider. Before tuch a 
tribunal, no one should have an absolute veto. Neither did he 
favour a confirming authority, as he considered the present method of 
holding two inquiries, one on the spot and one by the Board of Trade, was 
of more assistance to the opponents than the promoters, He thought the 
procedure of the Scottish provisional orders might be followed with advan- 
tage in this respect, as it was not likely that Parliament meant the 
rehearing of schemes by the Board of Trade to be much more than a 
review. Any orders granted by the special tribunal should be put before 
Parliament as confirmation bills, as was done at present in connection with 
electric lighting provisional orders. 

By Lord RIBBLESDALE: The tribunal should be empowered to 
indicate what routes it thought desirable in order that promoters might 
consider them. There was no reason, however, why any schemes which did 
not follow out such routes as were laid down need be viewed with dis- 
favour. It might be that the scheme happened to be a better one. 
There ought to be an engineer on the tribunal as well as a lawyer. 

By Sir JOHN POYNDER DICRSON.POYNDER : A tribunal composed 
of five carefully-chosen members would be as competent as any committee 
of the House. It would have the advantage of being a permanent body 
attending to the same work day by day. ‘The tribunal could be chosen by 
Parliament. On the question of municipal tramways and street improve- 
menta he was of the opinion that it should be enforced upon localities to 
allccate the cost of street wideniugs to the tramway account. 

By Sir FRANCIS HOPWOOD : It would be a very useful thing to have 
a tratlic expert on the tribunal having a knowledge of the traftic require- 
ments of London and questions of public safety. He was of the opinion 
that it would be undesirable to give the tribunal permissive power to insert 
& purchase clause in any orders in respect of tramways, and certainly not 
in respect of tube railways. 

By Mr. GIBB: He objected to the purchase clause because, in his 
opinion, it undoubtedly crippled progress, He saw no objection to any 
properly constituted tribunal having powers to adjudicate without Parlia- 
mentary confirmation, but did not greatly favour the carrying out of 


schemes by it. On the question of purchase, he thought it was not fair to 
municipalities to put them under compulsory power to purchase under. 
takings, especially as in these days of scientific progress an undertaking 
which was up to date at the time of inauguration might be antiquated 
when the time for purchase came round. He also thought that beiore 
municipalities were allowed to embark upon any enterprise a large majority 
of the ratepayers should be in favour of the project. At present the 
proposala were very often not submitted to the ratepayers at all, and a 
great deal of money waa often wasted in this manner. 
The Commission adjourned until June 12. 


CORRRESPONDENCE. 


— 
POWER TRANSMISSION BY GAS. 
TO THE EDITOR OF TITE ELECTRICIAN. 


Sin: In your always interesting“ Notes " yon recently 
commented (p. 191) upon the North-Western Electricity and 
Power Gas Bill which has passed the Committee of the House 
of Lords. You think it ** would be little short of ridiculous 
for the company to lay down huge pipes for the transmission 
of vas over great distances, when high-tension transmission of 
electricity has proved such an unqualified success.” May 
I draw your attention to a Paper read by Prof. Burstall before 
the Birmingham Local Section of the Institute of Electrical 
Engineers on March 25, 1903, on this very subject of ** Power 
Transmission by Gas.” 

It is true that Prof. Durstall neglected the all-important 
question of finance. However, this may be put forward 
briefly as follows:—The South Staffordshire Mond Gas Co. 
guarantee to supply power gas in bulk to the consumer at 2d. 
per 1,000 cubic ft. Taking the consumption on a 1,000 P. H. h. 
engine at 70 cubic ft. of Mond gas per B.H.P.-hour, then, with 
a load-factor of 25 per cent. for the whole year, this means 
that the cost of the fuel for the engine is O 07d. for a B. Ii. P. 
hour, say, 0:103d. per Board of Trade unit generated. 

Power gas supplied at 2d. per 1,000 cubie ft. will probably 
cost about 1°5d. for generating, and 05d. for “line” costs 
(compressor, interest on main, &c.). In a case which I have 
worked out, I tind that the“ line“ costs for a 6,000 B. H. “. gas 
transmission (of 3 miles), with 25 per cent. load factor, is les 
than 0:05d. per Board of Trade unit generated by a 1,000 h. H.. 
gas engine and dynamo. 

Now I venture to say that if a similar electrical scheme be 
worked out, and the cost of generating the units wasted on the 
line be included in the“ line“ costs, that even with overhead 
transmission the line costs will be greater. But the North- 
Western Power Gas Co. would almost to a certainty be com- 
pelled by the Board of Trade to use insulated underground 
cable —in which case the excessive cost of the insulation would 
make the “line” costs about three times as much as with 
gas. If, now, the cost of transformation of the high-tension 
alternating current at sub-stations be included, a fair notion of 
the economy of gas transmission is obtained. Moreover, where 
electrical transmission would have a load-factor of 25 per cent. 
gas could count on 40 per cent., on account of the demand for 
heating purposes.— Yours, &e., C. ALFRED SMITH. 

The University, Birmingham. 


[It is not quite clear how our correspondent arrives at the 
figures he gives. The hypothetical ease worked out by Mr. 
Smith is not without interest, but it can scarcely be urged 
that such a case is at all comparable with the many instances 
of high tension electrical transmission which are actually in 
successful operation. - ED. E.] 


RADIUM EMANATION. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


Sin: I send you the following suggestion on the origin of the 
energy of radium. Heat, light, and other electromagnetic Wa! x 
are all oscillations of the ether, differing only in ware lere 
The wave-length varies continuously from the shortest hg 
wave to the longest heat wave, which is from roget P 
i, ,in. long. There then comes a gap in the wave-lengt” 
the shortest electromagnetic wave obtained being from 0 
zin. long. This gap has never been bridged over, and it seen 
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to be absurd that waves from zin. to Too gin. should never 
have been produced. Given that there do exist such waves 
in space together with the other waves, why have they never 
been observed! Perhaps they belong to another class other 
than those of heat, light and electromagnetic waves, which 
has the property of transmission through all ordinary sub- 
stances, but that there are what are termed **radio-active " 
materials which are not transparent to this particular class of 
waves. Suppose, then, that these “radio” waves—for want of a 
better term—are absorbed only by radio-active materials such 
as radium, these materials willthen be absorbing energy, which 
they cannot do indefinitely without dissipating it. This they 
might do, by decreasing the wave-length of the radio waves— 
é.4., by giving off radiant heat—which would account for radium 
maintaining itself at a higher temperature than the surrounding 
atmosphere, or by dissipating it in some other manner.— 
Yours, &c., A Dock.“ 

May 23. 

[There is no inherent improbability in our correspondent's 
suggestion except that there is nothing to indicate the remark- 
able penetrative power he postulates. The rays at the two 
edges of the “gap” are remarkable for their ready absorption 
by metals. Why should the unknown rays be so very pene- 
trating? Moreover, the fact that the rays in the gap have 
never been observed is due, in the case of short electrical 
waves, to the circumstances that they have never been pro- 
duced—our experimental means being inadequate. In the case 
of the long light waves, no substance can be found which does 
not absorb them.—Eb. E.] 


PARLIAMENTARY INTELLIGENCE. 


RAILWAYS (ELECTRICAL POWER) BILL. 


On Wednesday the House of Commons went into Committee on a 
reaolution to authorise the payment of the remuneration of any persons 
appointed in connection with the administration of the Railways (Elec- 
trical Power) Bill. It was explained that it was a purely formal resolu- 
tion, which was necessary to enable the House to discuss clause 5 of the 
bill in Committee. 

Mr. Whitley, Mr. Gibson Bowles and Mr. Channing thought that some 
idea of the amount of money required should be given. 

Mr. BONAR LAW explained tbat it was quite possible that the present 
staff of the Board of Trade would be sufficient. As he had remarked, it 
was purely a formal matter to facilitate the progress of the bill, 

The resolution was then agreed to. 


WILLESDEN URBAN DISTRICT COUNCIL BILL. 


This was an omnibus bill dealing with a considerable number of mat'ers 
relating to electricity, among other things, further powers being asked by 
the local authority with regard to their generating station, giving supplies 
of electricity in adjacent districts, giving supplies for traction purpo:es, 
and with regard to supplying electrical fittings. The bill was considered 
on Friday by a House of Lords Committee with Lord Brougham and 
Vaux in the chair. 

Mr. CLAUDE BAGGALLAY, K. C., in opening the bill for the promotere, 
said that in 1898 the District Council obtained an order for electric lighting. 
The Council were just now completiug their generating station, and energy 
could be supplied within six weeks of the present time. Up to now 
about £90,000 had been expended, partly in the generating station and 
partly on the provision of mains in the district. The greater the variety 
of purposes for which the undertakers were able to supply electricity so 
much the better for the economic working generally, because it gave a 
better load - factor. The only opposition to the electric lighting part of the 
bill was from the Gas Light and Coke Co., who denied the alleged expedi- 
ncy of using certain land for a generating station, and objected to a 
clause which would enable the Council to supply electrical energy in bulk 
in any district adjacent to the district of the promoters. "The proposal was 
to supply to “authorised undertakera,” and there was a proviso that without 
the consent of the Ni rth Metropolitan Electric Power Distribution Co., the 
Council should not supply electrical energy within the company’s limit of 
supply. The clause merely provided a market for surplus energy. The Gas 
Light and Coke Co. also objected to another clause on the ground that the 
company were suppliers of stoves, fittings and other apparatus for the use 
of gas, and the effect of the clause in question would ke to enable the 
Council to supply motive power and fittings in competition with them. 
Tbe petitioners submitted it would be unfair to give the Council any 
further powers with reference to the supply of electrical fittings, as it 
would create unfair competition, and they objected to further borrowing 
powers. They aleo stated that as owners of property and ratepayers 
within the district the petitioners would be injuriously affected by the 
powers cought to be obtained, as they would inevitably cast a further 
burden on the rates, They submitted that none of the powers should be 


granted, and that provision should be made in the bill to ensure that the 
prices charged for the supply of electricity and fittings should be such aa 
would make the undertaking self-supporting, and that the power of charg- 
ing the rates with the deficiency in the income should not be sanctioned. 

Mr. E. T. RUTHVEN-MURRAY, electrical engineer to the Willesden 
Urban District Council, was then called. In answer to Mr. GREIG (for 
the promoters), he stated that the supply of electricity was only proposed 
to be given to local authorities who were themeelves authorised to supply 
electrical energy. It would assist the Council in getting a proper load- 
factor. It would probably reduce the cost of the supply to all parties. 
There was no undue competition created by any of the clauses of the bill. 

In crose-examiration by Mr. BALFOUR BROWNE, K. C. (for the gas com- 
pany), the witne:s said he was aware that Hastings electric lighting works 
had been in operation for 20 years, and made a loss of over £1,000 a year— 
taking the figure from counsel — but the plant was quite antiquated. He 
knew there were 50 or 60 undertakings in the country, some of which had 
been in the hands of corporations for 10 years, which were working at a 
lose, but they «ere not in the London district. 

Mr. BALFOUR BROWNE: Is Leyton in the London district ? — Yes. 

Has it been in operation for five years, and made a loss of £3,722 upon 
its electric lighting last year ?—Yes, very largely because they foolishly 
adopted gas engines. | 

Salford, with 400 consumers, made a logs of £2,600 — Yes. 

Do you think the rest of the ratepayers of Salford should bear the 
burden ?—They should themselves become consumers. 

And give up the gas ?— Certainly. 

The learned counsel then read the Bermondsey clause, for which he 
asked: — The undertakers shall once in every year after the first year's 
working of the undertaking cause to be laid before them a statement and 
balance-sheet of the accounts of the undertaking, drawn up in accordance 
with the form of accounts prescribed by the Board of Trade for a local 
authority under the Electric Lighting Acts, 1882 and 1888. And the 
undertakers shall thereupon fix annually the charges to be made for 
the supply of energy in the ensuing year at such rates (not exceeding 
the maximum rates specified in the principal order), so that, as far as is 
reasonably practicable, the revenue for the year shall not be less than the 
expenditure for that year." 

The witness said he thought that clause was unnecessary. 

Mr. SEXTON, chairman of the Willesden Urban District Council, also 
gave evidence. 

Mr. BALFOUR BROWNE said that he wished for a clause similar to 
that of Bermondsey. He called no evidence, but urged that the Gas Light 
and Coke Company should be protected against the electrical undertaking 
being worked at a loss. 

The Committee then deliberated in private, after which 

The CHAIRMAN said: In the first place we are of opinion that the 
Council should not supply energy outside its boundaries. As regards 
electric fittings we are inclined to think that clause 12 should remain as it 
is in the bill, and then you wish for the insertion of a clause similar to 
Bermondsey and Stoke Newington. 

Mr. BALFOUR BROWNE : If your lordship pleases. 

On Monday, after other petitions had been dealt with, and Mr. Stanley 
W. Ball, clerk to the Urban District Council, had formally proved the 
preamble of the bill, 

The CHAIRMAN said the Committee found the preamble proved. 

Mr. GREIG said the opposition of the Home office had been met, and 
also part of that of the Local Government Board. He proposed that the 
remainder should be left to be dealt with by the Police and Sanitary 
Committee in the other House. 

This was agreed to. 

Mr. FRERE, on behalf of the Gas Light and Coke Co., proposed additional 
words to the Bermondsey clauee, which would have the effect of compelling 
the Council to carry any annual deficiencies to a suspense account, instead 
of meeting them out of the local rates, as provided in the provisional order. 

After some discussion, Mr. GREIG said he would agree to add the 
following :—''So that so far as is reasonably practicable, the revenue for 
that year shall not be less than the estimated amount of the expenditure 
aud of the charges for interest and sinking fund for that year." 

The Committee agreed to the clause with the above addition, and the 
remaining clauses having been adjusted, the bill was ordered to be reported 
to the House. I 

The wiring clause which has been passed contains the following 
proviso :—“ Provided that nothing in this section shall authorise the 
Council themselves to fix upon any consumer's premises electric light 
fittings or electric wiring other than may be required to complete the 
cervice line between the Council's supply mains and their own apparatus 
upon such consumer's premises." | 


TRAMWAYS AT SOUTH SHIELDS AND SUNDERLAND. 


The “omnibus” bill of the Corporation of South Shields has been 
before a Select Committee of the House of Commons presided over by 
Colonel Bowles. It was a bill authorising the Corporation to lay and work 
some 84 miles of electric tramways at a cost af £176,000, to make certain 
improvements and toerect new municipal buildings. At present there are 
in South Shields about 2 miles of horse tramways worked under lease 
from the Corporation by the South Shields Tramways and Carriage Co. In 
this county the British Electric Traction Co. have acquired a controlling 
interest, and they are themselves projecting a scheme of tramways between 
South Shields and Sunderland. Their bill is in part a rival to that of the 
Corporation, for it asks for power to lay a line down several of the main 
streets of South Shields which the Corporation propose to take for their 
own service. Early in the proceedings Mr. Freeman, K.C., for the British 
Electric Traction Co., offered to come to a compromise in the matter, but 
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the suggestion was not acted upon. The present bill contains a clause 
giving the Corporation a full option as between working the tramways 
themselves and leasing them. The British Electric Traction Co. com- 
plained that if the Corporation bill were passed, they would be able to 
enter into competition with their own lessees, whose agreement has yet 
24 years to run, 

The gas company, who also opposed the bill, complained of unfair compe- 
tition, and alleged that the Corporation electric undertaking so far from show- 
ing a small profit would have shown a large deficit if the books had been kept 
on a purely commercial basis, and if the works themselves had not been under- 
rated. Mr. Chapman, a director of the gas company, gave the total loss up 
to date as £17,591, and insisted that there must be an increase of the 
charges for current if the accounts were to be made to balance. Mr. Pember, 
K.C., for the promoters, asked the witness to put his finger on any one 
item which had been charged to the wrong account, — Mr. Chapman, how- 
ever, held generally to his calculation, and said the company did not want 
unfair competition, such as was seen last summer, when the Corporation 
offered a free supply of current for lighting duriog three months to any 
new customers, As a fact, 35 persons were supplied, at an admitted cost 
to the town of £11. 168. 6d. The chairman of the electricity department 
of the Corporation explained as to this that it was a mere experiment 
in working up the business and justifiable on the principle of *"l'hrowingasprat 
to catch a mackerel.” But it was not a very beneficial move and he did not 
think that they would repeat it. It was suggested by the electrical engineer 
partly to ease the work in view of a possible large number of demands for cur- 
rent in the autumn and winter months—to prevent a rush of business which 
would embarrass the departinent. Two of their old customers protested 
against the supply of free current as an injustice to them and to the 
ratepayers in general. One of them was a lawyer. Proof was given that 
the form of the accounts was strictly in accordance with the Board of 
Trade regulations ; and with regard to under-rating, it was shown that the 
assessment area was that of the whole of the Poor Law Union, and that there 
was there a strong independent committee little likely to favour the town 
of South Shields at the expense of the country. A point taken by Mr. 
Dickinson, for the gas company, was in the electrical power clauses, where 
authority is asked for power to sell or hire (but not to make) meters, 
motors, radiatora, &c., to consumers of electricity. It was explained that 
this was a very small matter, introduced for the benefit of the small 
employer, who might want power for the work which a small gas engine 
would do, but who could not afford to purchase such engine. (n this 
statement counsel did not pursue the matter, but it is understood that the 
Opposition remains, The evidence for the gas company was concluded 
on Monday afternoon, and Mr. Baggallay, K.C., summed up the case 
for the gas company in a speech of some length. He said he 
claimed protection from unfair competition, such as using the rates to 
get an advantage over a private trader. The protection of the clause known 
as the Bermondsey clause (quoted in full in the report of the Willesden 
Bill above) should be inserted, and he asked to be secured against damage 
from electrolysis. 

Subsequently the Committee took up the case of the British Electric 
Traction Co. and the separate bill which they are promoting for the con- 
struction of tramways between South Shields and Sunderland. Mr. Stephen 
Sellon, the chief engineer of the company, said that the proposed line 
would be 6} miles long, and the estimated cost was £56,786, the gauge 
being Aft. 84in. They desired to carry goods as well as passengers, and he 
thought they might count on handling some 36,500 tons a year. There 
were difliculties still to combat in regard to carrying goods by tramway, 
but they had gone a long way towards solving the problem on their own 
lines in the Potteries and at Dudley. Starting from the Sunderland end, 
the line passes through Withburn and Horton to South Shields, and ter- 
minates opposite the tube which would pass under the Tyne and connect 
North with South Shields, so making it possible to couple up with the 
various systems which the company had in operation north of the river, 
running right away to Newcastle, It was absolutely essential that the 
company should have an uninterrupted free passage through South Shields, 
otherwise there would be a great loss of revenue probably 354 per cent. 
of the total anticipated. Besides, there would be no means of getting the 
Corporation to carry the goods traffic, and it could not possibly be tran- 
shipped in the open road. He desired to work amicably with the Corpora- 
tion of South Shields and did not in the least object to their making their 
own tramways, He hoped, however, they would give him a lease to work 
them. He had, he said, offered reasonable terms but the Corporation made 
no advances. He was willing that the terms, including the rent, the 
length of the term, and any other points in reference to the lease should 
be settled by an independent tribunal—the Board of Trade or any outeide 
body. And if the Corporation got a better ofler from any bona fide body, 
he was prepared to make them the same offer. The terms put before the 
Corporation were to the effect that if they would give a lease for 28 years, the 
company would provide interest and sinking fund on the capital expendi- 
ture, would also go to the extent of £10,000 to meet any deficiency in 
working, and, further, would contribute towards the street widenings a sum 
proportionate to the enlargement of the length of the lease, and running 
up to £20,000 if the term were made for 50 yeare. If some such arrange- 
ment were not made, it would probably be four years or more before 
South Shields would get this communication with Sunderland. He cited 
the Rhondda case ( The Electrician, Vol. XLIX., p. 486), where the urban dis- 
trict council, having a scheme for 15 miles of tramways, we e called upon 
to find a lessee before beginning the work of construction. If it were any 
advantage to the Corporation he would willingly make over to them free of 
charge the whole length of the Jarrow light railway, which was within 
their boundaries. 

The North-Eastern Railway Co. appeared by Mr. Moon, K.C., to oppose 
this second bill, but they were merely concerned in staving off competition. 

On Tuesday, the last day of hearivg, Col. Yorke, of the Board of Trade, 
was called in to assist the Committee in reference to the practice of his 


department in dealing with tramways in narrow streets. The width of 
Hudson-street, South Shields, for a length of 40yds. is 23ft. 9in., giving 
a margin of lft. 9in. between the rails and the kerb. Col. Yorke informed 
the Committee that, allowing llin. for the overhanging of the cars beyond 
the rails, this would give but 10in. margin between the side of the car 
and the kerb. His department thought 18in. were desirable, but in excep- 
tional circumstances they sanctioned loin. Here there was a deficiency of 
oin. Mr. Pember quoted the case of Leeds, where, in streets only 22ft. 
wide, a double track was conveniently and safely worked. Col. Yorke 
said he had no knowledge of the arrangements at Leeds, but something 
might be done by consent of the frontagers, and sometimes where the foot- 
path allowed it they suggested the setting back of the kerb. After some dis. 
cussion, Mr. Pember said the Corporation would be willing to allow the Board 
of Trade to adjust the matter as they deemed desirable, and it was agreed 
that the Corporation should be put under condition to submit plans and 
to get the sanction of the Board before proceeding with the laying of the 
lines in Hudson-street, Later, Mr. Balfour Browne, K.C. (for the British 
Electric Traction Co.) asked the Committee for a hint as to whether they 
required him to proceed further with the mass of evidence he had from the 
district as to the public desire for the line to Sunderland. The chairman 
replied that he might go on, but his most important witness (Mr. Sellon) 
had told them that unless he got running powera through South Shields 
the other part of the bill was perfectly useless, and he did not want it. 
Evidence was resumed, but shortly afterwards Mr. Freeman (also for the 
Traction Company) said if the Committee would not allow the company 
to go into South Shields at all they were quite prepared to take the bill 
from Sunderland up to the boundaries of South Shields. He would put 
Mr. Sellon into the box to controvert the statement of the previous night. 
Mr. Pember here stated that he withdrew from all opposition to the 
scheme of the Traction Company as modified. He had got a “clean 
bill" from them for the borough, and he had no interest in making 
tramways outside, Mr. Sellon being recalled, said since giving evidence 
on the previous day he had had a great deal of friendly talk with the repre- 
sentatives of South Shields, and, without in any way committing them to 
anything, he thought he might say that there was reasonable probability 
that they might arrange terius which would give his compauy the com- 
munications they wanted. That being so, he thought it was desirable to 
take the bill as far as it went—to the South Shields boundary. Further 
evidence in favour of the Sunderland line having been called, the case for 
the second bill was completed. Mr. Watson, the superintendent of the 
North-Eastern Railway, then gave figures to show how tramway compe- 
tition was eating into their traffic in the Newcastle and Sunderland 
district. 

Mr. PEMBER, in addressing the Committee on the clauses demanded 
by the gas company, said that, as to damage from electrolysis, Lord Camper- 
down, in the London County Council Dill of 1900 ( The Electrician, Vol. XLIV.,, 
p. 790), gave a protective clause, and in 1901 it was given in the Sheffield 
case ( T'he Electrician. Vol. XLV I., p. 856). Since then it had been invariably 
refused, ani Lord Newton, who gave the clause in the Sheffield case, had 
geen reason to reverse his opinion and to conform to what had become the 
general practice. As to the demand for the Bermondsey or some similar 
clause, it would never do to fix the charge per unit too high ; authorities 
must be content to work at a loss if needful for a few years. It was the 
ordinary commercial practice, and was exactly what the Corporation of 
South Shields had done. 

In giving the decision of the Committee the CHAIRMAN said: As regards 
the South Shields Corporation Bill, the Committee are of opinion that the 
preamble is proved, but not so far as clause 34 (einpowering the sale of elec- 
trical apparatus) is concerned, and that clause would have to come out. Then 
we insert a clause as follows :—‘‘The treasurer of the Corporation, once 
a year after tne first year's working, shall lay before the Corporation & 
statement and balance-sheet on tramway accounts, fixing the tolls, fares 
and charges to be levied, so that the revenue shall meet the expenditure as 
specified in the balance-sheet," That is the firat part of the Dundee clause, 
Then there is a clause to be inserted making it necessary to obtain the 
consent of the Board of Trade before the tramway in Hudson-street is laid. 
The Committee, too, are of opinion that the gas company should be 
empowered to move their own mains if they desire and it is necessary for 
the mains to be moved, Again, the Committee are of opinion that if the 
competing lines within the borough of South Shields should be made 
before the present lease runs out, and there is any actual competition by the 
Corporation, that compensation shall be made to the lessees, It is hardly 
likely that the point will arise, but that is what we order in case it should 
so arise. Finally, the Committee are of opinion that, as regards the Trac- 
tion Company's bill, or the South Sbields, Sunderland and District Tramway 
Bill, the preamble is not proved. 

Clauses to meet the decisions of the Committee were at once drawn up, 
submitted and passed. 


ROMFORD AND DISTRICF TRAMWAYS. 


The Select Committee of the House of Commons presided over by Mr. 
Kearley on Friday resumed consideration of the bil promoted by the 
Empire Electric Light and Power Co. seeking powers to coustruct about 
4 miles of tramways in Romford and district to be operated by electricity 
on the overhead system. 

Mr. WEDDERBURN, K.C., for the promoters, said they had endea- 
voured to meet the suggestions made at the last meeting of the Committee, 
anıl they proposed to carry out street-widenings at a cost of £16,000. The 
promoters would resist the suggestion that they should not construct the 
tramways until the widenings were made, but they would consent not to 
open the tramways in either street until they had completed the widenings. 

Sir RALPH LITTLER, K. C., for the frontagers, said he did not object 
to the construction of the tramways being proceeded with, but in view o 
the financial status of the company, he should ask that that should not be 
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done until the company had satisfied somebody that they had purchased 
the necessary properties for the widening. 
In answer to the chairman, Mr. WEDDERBURN said the cost of the 
ent way, not including equipment, would be £26,000, and adding 
to that the coet of widening, the total would be over £50,000. 
Evidence of surveyors having been taken, the promoters’ case was closed, 


and 

The CHAIRMAN said he understood that the Great Eastern Railway 
Co.'s case against the bill was in regard to financial stability and competi- 
tion. The Committee, however, would not pay much attention to the 
latter contention. 

Mr. FREEMAN, K. C., for the Great Eastern Railway Co., said that he 
had proposed to call the manager of the Great Eastern Railway to show that 
there bad beena substantial abstraction of traffic by the Ilford tramways, and 
that a similar abstraction was feared if these tramways were sanctioned. 
If the Committee's view became general there would soon be parallel tram- 
ways with all the railways. In regard to the finances of the company, he 
disputed certain figures put forward. The items were, first of al], con- 
struction £26,052, overhead equipment and generating plant £17,517, car 
sheds £2,000, and electric lighting undertaking £17,5C0. Theo there were 
the widenings, which would cost more than the estimate put forward, and 
probably some £33,000. That would give a total in all of £122,000, or 
thereabouts, and he should ask that the company should give such a sub- 
stantial guarantee as would cover this figure, and not that of £50,000 put 
before the Committee. If the promoters got the present bill it would be 
of no use to them, as they would have to come to Parliament again to 
obtain the land for the widenings. 

Evidence was then taken for the railway company to show that the cost 
of the street widenings would exceed the estimate put forward by the 
promoters. 

The Committee passed the preamble of the bill, subject to the insertion 
of certain clauses relating to street widenings, and to the insertion of the 
following clause :—“‘ The powers conferred by the bill shall not be exer- 
cised unless within two years from the passing of the act the promoters 
have raised and invested, so that it can be applied to the acquisition of the 
property involved in the widenings in High-street and South-street and to 
the construction of the works in the bill to the satisfaction of the Board 
of Trade, the sum of £50,000" ; and on the distinct understanding that 
the promoters should come in the next session of Parliament to seek powers 
for the acquisition of the property necessary for the widenings, unless in 
the meantime those properties were acquired by voluntary arrangement. 


OTHER ELECTRICAL BILLS. 

The Worthing Corporation Tramways Bill was read a third time and 
passed in the House of Lords on Friday last week. In the House of 
Commons on the same day, the Metropolitan District Railway (Various 
P owers) Bill and the Stroud and District Tramways Bill were read a third 
time. 

In the House of Lords on Monday, the following bills were read a third 
time :—Dewsbury, Batley and Biratal Tramways, Chard Corporation Gas 
and Electricity, South Eastern and London, Chatham and Dover Railways, 
Hastings Tramways (Extensions Bournemouth Corporation Tramways, 
South Lancashire Tramways and the Pontypridd Urban District Council. 

The following bills were read & third time in the House of Commons on 
Monday :—East Ham Improvement, Fishguard and Rosslare Railways and 
Harbours, London County Council (Tramways and Improvements), London, 
Tilbury and Southend Railway, Wellingborough and District Tramroads, 
West Cumberland Electric Tramways. The Baker Street and Waterloo 

Railway (Extension of Time), Birmingham Corporation and the Sutton 
Coldfield Corporation Bills were read a second time. 

In the House of Lords on Tuesday, the following bills were read a third 
time and passed :—Poole and District Electric Traction, Preston, Chorley, 
and Horwich Tramways, London, Brighton and South Coast Railway, 
Aston Manor Improvement, and the Tynemouth and District Tramways. 

The London Electric Lighting Bill was read a third time in the Houee of 
Lords on Tuesday, after the report of the amendments had been agreed to. 

The London United Tramways Bill was read a second time in the House 
of Lords on Tuesday. 

The Wigan Corporation Tramways Bill has been reported to the House 
of Commons for third reading. The measure is unopposed. 

The tramway bills of the Rochester Corporation and the Chatham and 
District Light Railways Co. which were first considered by a House of 
Lords Committee on Thursday last week were both pissed on Monday 
and ordered to be reported for third reading. 


MUNICIPAL TRADING. 


In the House of Commons on Wednesday, Sir A. ACLAND-HOOD 
moved that a Select Committee of seven members be appointed, to join 
with a Committee to be appointed by the House of Lords, to consider and 
report as to the principles which should govern powers given by bills and 
provisional orders to municipal and other local authorities for iudustrial 
enterprise, within or without the area of their jurisdiction, and that Sir G. 
Bartley, Mr. Fenwick, Mr. Joyce, Mr. Platt-Higgins, Mr. Powell Williams, 
Sir J. Srirling Maxwell and Sir J. Woodhouse be nominated. 

Mr. WHITLEY objected to the composition of the Committee, and 
asked ths Goverament for an explanation of the method followed in 
selecting the membera, Seven of the me nbers, he said, were Government 
members. 

Sir A. ROLLIT also protested against the proposed composition of the 
Committee, and said it was most undesirable and inexpedient to submit to 
any tribunal without large experience of local government, questions 
coacerning the local government, of the country. He did not think that 
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any great respect and authority would be paid to the report of a 
Committee constituted as proposed. 

Mr. H. HOBHOUSE considered the position of the Committee was such 
that this report would command every respect. 

Sir A. ACLAND-HOOD said that the motion for the appointment of 
the Committee was upon the lines followed in 1900, for which he was not 
responsible. In 1900 there were five membere, two being opposition, 
and in this case, one Irish member, and one Government member had 
been added. 

The motion was then agreed to, and the members nominated were 
appointed. 


. LEGAL INTELLIGENCE. 


— 0.uꝓꝙ— 


Patent Exploitation (Ltd.) v. the American Electrical 
Novelty and Mfg. Co. (Ltd.). 


This case came before Mr. Justice Buckley in the Chancery Division on 
Friday last, being an action tu restrain defendants, their servants and 
agents from the alleged infringement of the plaintiffs’ letters patent 
No. 1,110 of 1890, and claiming damages and consequential relief, 

The statement of claim alleged that the plaintiffs are the legal owners of 
letters patent No. 1,110 of the year 1890, granted for the term of 14 years 
from Jan. 21, 1890, to Charles Addison Hitchcock for a new invention 
entitled An Improvement in Galvanic Batteries.“ 

The particulars of breaches alleged that the defendants had infringed 
the plaintiffs’ patent by selling to divers persons batteries and cella made 
in the manner described in the plaintiffs’ specification. 

By the statement of defence defendants did not admit that the plaintiffs 
were at the date of the writ in the action the registered legal ownera of the 
letters patent, denied infringement and alleged that the said letters patent 
were invalid by reason of prior publication of the invention. 

The alleged anticipations are set forth in full in our report of the 
“Patent Exploitation Co. (Ltd.) v. Siemens Bros. & Co. (Ltd.)" in The 
Electrician, Vol. XLVIIL, p. 547. 

Defendants further alleged that the patent was anticipated by the 
common use of sawdust, plaster and other suitable materials for fixing the 
liquids used in galvanic batteries and by the common general use of a 
depolarising agent in mixture with the exciting agent in contact with 
the negative electrode, and pleaded want of subject matter and denied 
infringement. 

Counsel for plaintiffs: Mr. Astbury, K.C., Mr. A. B. Shaw and Mr. Paget ; 
for defendants: Mr. J. Fletcher Moulton, K.C., Mr. A. J, Walter and Mr. 
J. Hunter Gray. 

Mr. ASTBURY, K.C., said, with the exception of a few further particulars 
of objection, the principal difference between this case and that which his 
lordship had heard on the same specification (T'he Electrician, Vol. XLVIII., 
p. 547) was the question of infringement. The infringing battery was 
not quite the same as before. Learned counsel then described the con- 
struction of a battery in accordance with Hitchcock’s patent 1,110 of 
1890, and recapitulated the judgment of the Appeal Court (The Elce- 
trician, Vol. L., pp. 281, 326 and 401). In the present case defendants 
substituted for the plaster of pari» and the flour a layer of blotting 
paper of several thicknesses, with its proper proportions of sal 
ammoniac and chloride of zinc and water to make the whole outside 
layer. For all functional acts the plaster of paris and the flour were, he 
contended, absolutely identical with the blotting paper. Blotting paper 
was itself comminuted vegetable matter, and was plastic in the sense that 
the Court of Appeal held that plasticity or semi-solidity was meant here, 
He understood that the proportions in the defendants’ battery were about 
70 to 30 of blotting paper and dampness. The mixture was such that it 
would stop where it was put. It was the exact equivalent of the plaster of 
paris and the flour for all purposes except that it did not set. The thing 
was whether setting in the sense of crystalline setting was an essential at 
all in this battery. It was a curious irony that in the Court of Appeal 
plaintiffs argued that the crystalline setting was an essential. The defen- 
dants in that case argucd that that was ridiculous, and that wood pulp 
would serve exactly the same purposes as plaster of paris. The question 
for his lordship was not whether he could find blotting paper mentioned 
in the specification, but whether he could find enough to exclude it, and if 
he could not and he decided that defendants took the essence and got the 
benefit of the invention that was there described, then they infringed. 
The learned counsel having concluded reading the judgmenta of Lords 
Justices Vaughan Williams, Stirling and Cozens-Hardy in the previous case, 
the Court rose and the further hearing was adjourned. 

Saturday, May 28. 

Mr. ASTBURY, continuing his address, said defendants’ battery was 
identical with the plaintiffs’. They had the two electrodes, the carbon pole 
in the inside, and the innerlayer composed of eal ammoniac, chloride of 
zinc, pulverised manganese, and pulverised carbon, just as plaintiffs had. In 
the outer layer they had all the chemical equivalenta that existed in 
plaintiffs’ battery, but they substituted the damp mass of blotting paper 
for plaster of paris and comminuted vegetable matter. Continuing, the 
learned counsel caid that the flour was added to the plaster of paris in the 
plaintiffs battery simply to get better porosity, and to maintain semi- 
solidity against absolute solidity. The blotting paper performed identically 
the function which the plaster of paris and flour performed, and, therefore, 
was an absolute mechanical equivalent. 

Prof. SILVANUS THOMPSON (examined by Mr. ASTBURY), said it was 
an unusually clear specification. He had carefully read and considered the 
alleged anticipatione, and did not find the plaintiffs’ invention in any one 
of them. He knew of no battery prior to the date of Hitchcock's specification 
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which had the efficiency or utility of plaintiffs invention. In his opinion, 
defendants’ batteries were constructed absolutely in accordance with plain- 
tills’ prescription and invention with the variation of substituting layers 
of blotting paper for the layer of plaster of paris and comminuted vege- 
table matter, the inner layer being identical with the plaintiffs’. The 
blotfiog paper played exactly the same function as the plaster of paris 
and flour mentioned in the plaintiffs’ specification. Prior to 1890, in the 
Leclanché battery it was not considered advisable to pulverise the mau- 
ganese. "The state of knowledge was that it should be rather crushed than 
pulverised. 

Cross- examined by Mr. MOULTON, Witness said batteries were known 
ſor 90 years before 1890. Hundreds of arrangements of different materials 
to act as a voltaic battery had been proposed. Very few Leclanché cells were 
made with a circular electrode of zinc surrounding a central block of car- 
lon. They were mostly made with a small stick of zinc, and not a circular 
cylinder. The Leclanché battery was characterised by having peroxide of 
manganese as its depolariser. 

Answering further questions, Witness said that many years before 1890 
people had seen that it would be convenient to have something with which 
the nascent hydrogen would unite, in the same way that the nascent oxygen 
united with the zinc. In the early dry pile paper was rubbed over on one 
face with red lead and silver leaf put on the other. The paper was like 
very fine writing paper. The blotting paper in !'Skrivenoff'a patent, 15,065 
of 1887, was not exactly doing the same as that in defendants’ cell, because 
the solution in the former case would act upon it to swell it up. As an 
absorbent mass, tu take up the excitant, of course it was doing exactly the 
same, and was filling up the space between the zinc and the depolariser. 
You had in Skrivenoff's cell a fine powder on a carbon plate, separated 
from the zinc by blotting paper charged with the exciting solution. Elec- 
trically it was not exactly the same as the defendants’ combination, as the 
layer of depolariser was not mixed with carbon. It did not form a solid 
mass. There was no direction to put hygroscopic material into it, and it 
would not be a working cell for other reasons. There was no direct reference 
to powdered carbon in Hitchcock’s patent, but it was implied. He did not 
know why they used hygroscopic materials in every case, but presumed 
they put them in as much to prevent moisture going out into the atmo- 
sphere as to collect it from the atmosphere. "There was nothing in plain- 
titis’ specification to say there might not be a vent in the cell, and he had 
never heard that the cells used to burst, and that thousands were returned. 
So long as plaintitfs' cell was closed it might be exactly as good without 
the hygroscopic material. 

The further hearing was adjourned. 


Monday, Muy 25. 


Prof. SILVANUS THOMPSON was further cross-examined by Mr. 
MOULTON, and said he did not remember any previous prescription like 
the plaintiffs’, and therefore he thought it waa a novel composition. 

Mr. MOULTON then read an extract from a patent taken out by 
Leclanché (No. 2,623 of 1860) in which he had a porous cell and a plate of 
carbon, the porous vessel being filled with peroxide of manganese reduced 
to powder, or with a mixture of peroxide of manganese and powdered 
graphite. The jar was then filled with sand or sawduat or other granulated 
substance, which would thicken the water. A plate of zinc acted as a 
negative pole. 

Cross-examination continued: Witness said that anything that was 
granulated would do in the place of sand or sawdust. Electrically 
plaintiffs’ battery was a Leclanché battery. Witness was then brie fly 
cross-examined with regard to some of the alleged anticipations. 

Mr. FLETCHER MOULTON then called witness’ attention to an extract 
from The Electrician, Vol. XXIII., p. 292, relating to a new dry cell 
brought out by M. P. Germain. The material employed by M. Germain 
was cellulose prepared from cocoanut fibre, which is possessed of great 
absorptive properties. The carbon plate, surrounded by a mixture of 
powdered retort carbon and binoxide of manganese, rested underneath a 
cellulose pad soaked with a solution of sal ammoniac ; on the top of the 
cellulose there were two sheets of zinc. Four powerful springs pressed 
the cellulose pad tightly against the layer of carbon. Laboratory tests 
showed that this cell did not polarise nearly to rapidly as the Leclanché, 
and was capable of giving comparatively powerful currents for short periods. 

Cross- examination continued: Witness said the main distinction between 
that and the defendants’ was that it was a dry open battery requiring 
water to be added from time to time. 

The witness was then re-examined by Mr. ASTBURY, and the hearing 
was adjourned. 


Tuesday, May 26. 


Further re-examined by Mr. ASTBURY, Witness said if a battery was 
made as Bender described, it would not have the efficiency of plaintiffs’ 
ba.tery. He had never come acroes any cell cn the market of the name 
of Bender. 

Answering further questions, Witness said there was nothing in Germain 
to indicate whether the manganese as well as the retort carbon was to be 
. powdered. There was no provision for keeping the cell moist by hygro- 
ecopics. In Castle-Smith's specification there was a direction not to use 
jn the outer layer what either the plaintiffs or the defendants used. 

Mr. ALFRED GORDON SALAMON, examined by Mr. MOULTON, said 
he fourd fragments cf Hitchecck’s invention in various of the alleged 
anticipations, but reading it as a whole he did not find the plaintiffs’ 
inventiin in any. He thought that for the purposes for which plaster 
of paris were used in the plaintitis’ specification blotting paper was an 
equivalent. Defendants’ battery was a substantial imitation of Hitch- 
cocks’ specification, 

Furtber examined, Witness said that in Skrivanoff of 1682, Walker 
Jensen of 1665, Germain, Thiebaut and Lender he did nut find the com- 
bination described in the plaintitts’ specification. 


Crose-examined hy Mr. WALTER: He should imagine by the descrip. 
tion in the plaintiffs’ specification the battery was meant to be one that 
stood upright. 

Witness was of the opinion that the blotting paper in defendants’ 
battery was substantially the same thiug as the plaster of paris and flour 
compound in plaintifts’ battery. 

Further evidence was heard on Wednesday and Thursday. 


Metropolitan Blectric Supply Co. (Ltd) and the London 
County Council. 


ARBITRATION. 

After Mr. Daweon had completed his evidence, 

Mr. C. S. Peach was further examined by Mr. CRIPPS: Will you 
explain to me why, in your view, the drawings put forward by the 
London County Council cannot hcuse the boilers which they say are 
necessary ^— Witness went seriatim through the various boiler drawings 
submitted, and eaid it was important to bear in mind the overall dimen- 
ions, in order that ample room might be provided in the passages between 
the boilers, so that the working parts might be got at. In this connection 
it was necessary to remember that the sides of the boilera when working 
full steam were nearly red hot. For this reason 3ft. 6in. space was an 
absolute minimum. His view was that the overall dimensions of the 
boilers must be 13ft. 10in. each, and added to this must be 3ft. 6in., the 
minimum space between the boilers, allowing for the stanchions. These 
were measurements taken from boilers actually made by Messrs. Babcock 
and Wilcox. Even if the drum were made shorter, as suggested (but no 
such boiler has yet been made), 15ft. 2in. and the 3ft. Cin. between the 
boilers would be required. 

The UMPIRE: That represents Ift. lOin. deficiency for each boiler in 
the calculations presented by the County Council ‘—Yes. It would be 
impossible for the Council to place their six boilers where and as they 
proposed to place them. I say the space allowed for the boilers is 12ft. 
too little. Witness continuing said the County Council's plans of the 
boiler house showed it to be extremely badly ventilated, and not in accord- 
ance with the Factory Acts. The men's closets were shown to ventilate 
into the area provided for the stoking passage, and sec. 1 of the 
Factory Act distinctly provides that etiluvia from water closets 
shall not be taken into any factory or building. Witness went exhaus- 
tively into the question of the ventilation of the boiler house with a 
view to showing the inadequacy of the provision made in this respect 
in the County Council plans, which he eaid were impracticable aud 
reverted to a type of station built in 1888, nearly all of which had, he 
thought, either been altered or burnt down. He held also that the space 
for the pumps and detartarisera in the boiler house was totally inadequate. 
He should require a further 4ft. additional transverse width for ash 
passages in addition to the 12ft. shortage in connection with the boilers, 
making 16ft., and the total width of the boiler house ought to be “it., 
against the 56ft. shown in the County Council plans. With regard to the 
engine house, the overall dimensions were not accurately drawn in the 
plans. The deficiency in transverse width of the engine room, in his opinion, 
totalled to 12ft., making, with 10ft. additional in the boiler room, 22ít. 
bin., assuming the plant to be placed all on one tloor, as shown by the 
County Council plans. This would drive the station right off the site. He 
regarded the plan put in, taking into account the modern development and 
ideas in these matters, an impossible one, and showed that it was necessrry 
to have the boilers on two floors. 

Apart from the criticisms you have already made, there are other 
matters, are there not, in which you consider the plans of the County 
Council could not be carried out, or that they would be prevented by legal 
regulations from doing what they propose — Mes; wherever you examine 
these plana, from an engineering point of view, you find the space wholly 
inadequate, whether it be boilers, engines, cables, or otherwise, and 
numerous consents under the London Building Act and under the regula- 
tions of the ('ouoty Council would be required. My impression is that the 
County Council's advisers have read the London Building Act wrongly. As 
to the roof, Mr. Slater had stated that he had adopted the Mansard prin- 
ciple of roof construction ; but he (Witness) would point out that Mansard 
roofs were absolutely prohibited for warehouse buildinge, and the pitch 
adopted by Mr. Mansard was the domestic pitch, and the wooden roof and 
glass in the ventilator of the boiler house, with wooden windows directly 
over it, would hardly be allowed. 

Cross-examined by Mr. MOULTON, Witness said his own Mansard con- 
struction was a turret, and would, therefore, come under the exceptions 
provided for in the act. 

Mr. MOULTON contended that the Witness was in error on the question 
of consents that would be necessary if the Council's plans were carried out. 

Witness (continuing) taid there were a number of other points arising 
under the act which were infringed by the County Council plans, which 
made the position of affairs more complicated. 

Mr. MOULTON: You have said, Mr. Peach, that the 10 boilers which we 
show in our plans could rot be worked in the space provided !—Yes, I say 
they could be put in, but they could not be worked. . 

You have gicen us certain figures as to the space required for working 
this plant: these figures disagree with those we have presented. Take the 
case of the ash passsge. You told us that 6ft. was the mivimum space. 
Is Shoreditch working boilers of this kind with passages 3ft. Qin. — Yes, 
but it is extremely inconvenient. They have only got half their plant in 
yet. In my judgment it is an extremely difficult passage to work in. 

Then, as to your boiler space. You do not say that it is not practicable to 
work with the provision we have made for this ! — No, it is practicable, but 
I urge that these are not reasonable working conditions for a modern and 
eflicieut station. With the type of boiler proposed you could not work 
with less than the measurements | have given. 


— ] — ————— 
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Just look at the drawing prepared by Messrs. Babcock and Willcox, and 
tell me whether you consider that a boiler, exactly as shown in this draw- 
ing, could not be fitted into the space provided in our plans ?—As no such 
boiler is yet in existence, this is a difficult question to answer. Having 
regard to the space left between the boilers, I say that it is inadequate, 
and that the boilers cannot be worked efficiently in that boiler house. 

A long discussion followed on the question as to the arrangement of 
boilers, the space between each for efficient working, &c., the type 
of boiler. to be adopted, and the general arrangements of the engine 
and boiler house. Generally, the Witness expressed the view that the 
plans for these arrangements submitted by the County Council showed 
that the space provided for erecting and working the whole of the 
generating plant, apparatus, cables, instruments, &c., on a eiugle floor 
was insufficient. On the question as to whether one or two chimney 
shafts were necessary for the new station of the claimant company, Mr. 
Peach was emphatic as to tlie necessity for two, and on the subject of venti- 
lation his expressed view was that this was inadequately provided for in the 
County Council plans. Examined on the subject of the arrangement of 
tanks, steam pipes, valves, &c., Mr. Peach contended that here again the 
County Council plans were defective, as, while the work could be carried on 
under such arrangements, the workmen employed would be much cramped 
forroom. He further urged that in the construction of a modern elec- 
tricity supply station steam pipes should not be in dark places, but should 
be easy of access without the need for artificial light during ordinary 
wo king hours. | | 

Re-examined by Mr. SARGANT, Mr. Peach said when he prepared tke 
original plans for the company’s station be considered the practicability of 
putting the boilers and engines on the same floor, and came to the con- 

clusion that they could not do it, although it would have been preferable. 
At the conclusion of Mr. Peach's evidence, Mr. MOULTON said that, 
with regard to the compensation for all the expense caused to the Metro- 
politan Company by reason of the improvemente of the County Council, thia 
could only be arranged in the present arbitration up to a certain point, 
and he suggested that the parties should agree upon certain items that 
were to be paid in the arbitration, and that the Umpire should sign a plan 
showing how much of the alterations caused by the said improvement had 
been included in the arbitration, so that anything outside that area should 
be eettled when the lines of the improvement were finally determined and 
the éxpense caused to the claimant company had been finally ascertained. 

Mr. CRIPPS: I wish it to be clearly understood that in agreeing the 
figure for this arbitration I in no way hamper my position. Whatever my 
legal rights may be hereafter under sub.sec. 6 of sec. 65 of the act, and 
whatever attitude we may be advised hereafter to take before the 
Courts outside this arbitration, such attitude will not be affected by the 

roposed arrangement. 

Mr. MOULTON then addressed the tribunal,;briefly reviewing the evi- 
dence. He urged that when the tribunal examined the issues between the 
parties the mattera to be decided were largely not questions of detail but 
principle. The evidence adduced by his clients was alone to the real issue 

before the tribunal, which was sitting under clause 55 of the London County 
Council (Improvements) Act, 1899, which clause might be termed a little Act 
of Parliament in itself, settling the arrangements between the parties aud 
containing a preamble for the purpose of construing the operative portions 
of the clause, It was provided in the act that the Council should not enter 
upon, take or use any part of the existing Bite owned by the company until 
the expiration of two years (or such other period as may be agreed between 
the parties) after they shall have provided at their owa (the Council's) 
expense and vested in the company, a site cleared for building and avail- 
able fur the erection of a generating station, partly leasehold and 
partly freehold. When this stipulation is carried out the existing 
site of the station vests in the Council. The company are empowered 
by the act to erect on this specific site a generating station which 
will protect them from actions for nuisance, except such as may be due 
to their negligence. Provision is made as to access, and for arbitration 
to take place if found necessary. The serious question before the tribunal 
was as to the cost of the new generating station to generate and 
supply electric energy to an output of not less than 4,000kw. The 
Council are also to pay to the company compensation for any damages, 
costs or expenses which may be incurred by the company if, not- 
 withstanding the provision for reinstatement, any failure to supply 
energy by the company occurs resulting from the carrying out of the 
provisions of the act and not from default of the company. The 
litigation between the parties had definitely decided the meaning of the 
expression “output of not less than 4,000kw." Learned counsel at 
this point read an extract from the judgment of the Lord Chancellor in an 
action between the parties in the House of Lords, as follows :—“ My view 
of this question is that the section means what it says—that you are to 
provide for machinery for a specific output, and that if that machinery 
when it is put up answers to the standard which the peraons themselves 
have selected as their guiding standard, if it conforms to that, the contract 
has been performed, and it is unreasonable to engraft on to the contract 
another and different contract —nainely, that it shall be for a reasonable 
time in a condition to perform the main obligation which it is intended 
to perform, by providing additional things not necessary, and, by the 
. hypothesis, not proper to the actual machine when originally delivered, but 
which the contingencies of future events may render proper or necessary, 
because the machines may become imperfect unless there is something or 
other to supply the place of that which accident or negligence may impair 
in the actual working of the machinery." This view practically was accepted 
by the Law Lords, aud thia being so (continued counsel) the case I have 
to put before the tribunal is the cost to put on the site provided a gene- 
rating plant for 4,000kw. I regard the interpretation of the House of 
. Lords as a most reasonable one, We differ with the claimant company 
as to the capacity af the boilera and engines to be provided, urging 
that our provision in this respect amply provides for the stipulated 


output, plus the capacity of the plant to run overload for two 
hours, whereas the company claim to have machinery that will con- 
inuously run overload, and, consequently, give them what is practically 
a 5,000kw. plant. As to the boilers, we have put in boilers evaporating 
116,000lb. ; the company have in their scheme provided for 200, OOOlb. 
The difference between us has been brushed aside by the decision in the 
House of Lords. The difference between us in the case of the engines and 
boilera dominates the whole case. In the matter of the building, Mr. 
Peach's plans were deliberately made for what I will call a 5,000kw. plant. 
Here, however, we only have toshow, on behalf of the County Council, what 
sum of money is sufficient to build the generating station and fit it up in 
accordance with theclause in theAct of Parliament as defined by the House of 
Lords. If we had put forward seven plans, and had proved all seven, you 
would still have been obliged, Sir, to take the lowest one if you were satisfied 
that all the plans made efficient provision for an output of 4,000kw. I urge, 
therefore, that all you have to consider, yes or no, is whether the sum we 
put before you as sufficient for the purpose is really sufficient. If we are 
able to establish before you the adequacy of our plans then the whole of 
Mr. Peach's plans go by the board, because we show that the expenditure 
of à certain sum of money is sufficient to carry out this work. No objec- 
tion is taken to our site, which is as good as any site of such an area could 
be. It is a disadvantage, it is true, that two of its sides are not available 
for light or ventilation, but with the exception of light and ventilation 
there is no objection to be raised to the site. On behalf of the claimant 
company it is urged that it is impracticable to put a 4,000kw. plaut on one 
floor on this site, but Mr. Andrews, an eminent architect, has put upon a 
site smaller than this—17,000 aq. ft. against 20,000 sq. ft.—at Manchester 
generating plant for an output of 7,000kw., or nearly double that which we 
have to provide for in this case. This proves that the argument of my 
learned friend cannot be well founded, and this line of argument taints the 
whole of his case. The provisions made by the company are for a luxurious 
station, and I think that the luxuries of our electricity supply stations 
have nothing whatever to do with the question before you, which is 
whether we have provided a sufficient installation for carrying out our 
liabilities under the act. Mr. Peach comes before you as a designer 
of most luxurious up-to-date stations, built for persons who prefer to 
put down capital in order to save working cost to the fullest extent, but 
all we have to provide is a practicable installation. This is a case of rein- 
statement, and this term would not be used if it was intended to provide a 
total change of system ; therefore, the suggestion that the reinstated 
station must be a model station, fitted up with everything that would 
make a pattern station and the admiration of the universe, is not the 
question you are called upon to decide. "Therefore, I contend that the 
evidence that has been put before you on the other side dogs not really 
touch the issue. I leave out of the question the point whether, by the 
provision of Mr. Peach's two chimney stacks, serious confusion would 
not be introduced, as I am not going to dwell upon the point whether his 
station would work or not. We contend that our station is a station that 
will work, and will do all that the act requires, On the question of the 
station and the plant equipment, Mr. Manville, & most experienced elec- 
trical engineer, has told you that the station is a practicable one, capable of 
an output of 4,000kw. He has given you the costs from his own figures, 
and his evidence has never been shaken. 

Mr. CRIPPS: We could not cross-examine Mr. Manville, you know, 
although we were able to cross-examine Mr. Dawson. 

Mr. MOULTON: That is true. But the cross-examination of Mr. 
Dawson showed thut all requirements were amply provided for by our plan, 
which has been marked by the tribunal No. 45. Exception was taken to 
Mr. Manville's provision of space for the Babcock and Wilcox marine type 
boilere, but evidenca was given by Mr. Manville to show that he had had 
experience with these boilers, and that the various measurements provided 
would be sufficient. Mr. Peach urges that two chimney stacks are neces- 
sary. Well, we have shown that out of 35 stations working in London 
only six have got two stacks, and these, with one exception, are from 
special causes. Oa the subject of ventilation, Mr. Peach questions our 
plans, but we contend that our provision is sufficient. Similar objections 
with regard to the engine house, switchboard and other portions of the 

nstallation may be similarly answered. I contend that Mr. Peach’s real 
objections were based upon the fact that he required an effective 5,000kw. 
station, with which we have nothing to do, ‘Tne cost of the station on the 
basis of our plaus has not been questioned. 

Mr. CRIPPS: I accept your estimates on the basis of the plan being 
accepted, but I do not accept the plan. I take it there is a bona fide 
tender in my learned friend's case as there was in ours, and I do not think 
either of us attacked the tenders. 

Mr. MOULTON proceeded to allow that the sum of £866 should be 
added to the item for lifts. The learned counsel then went through the 
various itema of costs submitted by the contending parties, and held to the 
view tbat the Council's propo:al to adopt three 1,000kw. and two 500kw. 
plants was to be preferred to the eight 500kw. sets provided by the 
company. As to heating and water softeniog plant, this he regarded 
as & luxury, and if it was allowed then only four sets of this plant should 
be given. For both feed pumps, water storage tanks, main iron flues aud 
dampers, Mr. Moulton urged that the Council's provision was ample. 
Coming to the important point of accumulators, this was one of principle. 
Without accumulatora the plant provided in the Council's plans was suffi- 
cient to generate 4,000kw. Accumulatora were really a stand. by, and were 
not part of the generating and supplying plant referred to in the act. 
They were really in the nature of spares, and, in fact, were excluded from con- 
sideration by the tribunal by the judgment of the House of Lorde. It was true 
accumulators were to be found in every generating station, but that was 
because every station was intended to be able to work beyond its normal 
output at à pinch. But the House of Lords had decided that their station 
need not do so, and if it was regarded by the tribunal as epare plaut he 
submitted that it would have to be excluded. On the question of contin- 
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gencies and inspecting and testing, the Council held that the latter work 
should be carried out by the manufacturers, and ought not, therefore, to 
be allowed in the estimates. Many other items they could not allow. 
Some of these were objected to on principle, although if the tribunal allows 
them in some cases the amount is agreed. He thought he had now 
generally put before the tribunal everything which he could usefully urge 
on his clients’ behalf. I submit (concluded Mr. Moulton) that we have 
established our case, and that our figure of cost is the right one. 


(To be continued.) 


Foote and Milne (Ltd.) v. St. Helens Cable Co. (Ltd.). 


An enquiry was commenced on the 28th ult., before Mr. Verey, official 
referee, into a claim made by Mesers. Foote and Milne (Ltd.), electrical 
engineers and contractors, Westminster, against the St. Helens Cable Co. 
(Ltd.) for expenses and damage to reputation due to the supply of 
alleged defective cables. Plaintiffs claimed that the acts and omissions of 
the defendant company had caused them damage in various ways to the 
extent of £3,075, and damage to reputation put at £3,000. As a cet-off, it 
was agreed that £100 was due from plaintiffs to defendants. A quantity 
of correspondence between the parties was read in the course of the pro- 
ceedings, which extended over several days. 

The plaintiffs’ case was stated fully y Mr. Hamilton, K. C., and among 
the witnesses examined were Mr. L. Milue, a member of the plaintiff 
company ; Mr. A. H. Taplin, electrical engineer to the Mersey Dock and 
Harbour Board; Mr. Robinson, who had cbarge of certain installation 
work on behalf of the plaintiffs ; Mr. Radcliffe, agsistant to Mr. Taplin ; 
Mr. H. C. Silver, of the Electrical Standardizing, Testing and Training 
Institution ; Mr. A. R. Dolby ; and Mr. H. Foote, another member of the 
plaintiff company. Mr. T. Terrell, K.C., and Mr. McConkey represented 
the defendants, and called as witnesses Mr. C. H. Wordingham, Mr. 
Mervyn O'Gorman, Mr. G. E. Heyl-Dia, &c. 

After hearing the case very exhaustively, Mr. Verey delivered his award 
on Tuesday as follows :— 

After considering the correspondence between the parties, it is clear to 
my mind that defendants sold to plaintiffs vulcanised rubber cables for the 
purpose of electric light installation in houses and buildings at tlie price 
and on the terms of defendants’ printed price list, which contained the 
words: All cables tested after at least 24 hours’ immersion in water, aud 
guaranteed to have the minimum insulation stated in the list." The con- 
tract was, therefore, to deliver to plaintiffs’ works, or where instructed by 
them, cable of the size and class ordered, which complied with the gua- 
ranteed minimum insulation, and, in my opinion, with a reasonab'e degree 
of fitness for electric lighting. Plaintiffs claim damages for breach of 
contract, and allege that, in consequence of the cable not fulfilling the 
guarantee, they had to re-wire at the tobacco warehouses, the Belgrave 
Hospital, Avondale, Homewood, Stamford-road and Clapham Common, and 
incurred other expenses. The main issue I have to determine is: Did 
defendants deliver cable of the guaranted insulation resistance? It is 
admitted that the tobacco warehouses is the most important case, and that 
the result of it will govern the other cases.  DPlaintiffa contracted with the 
Mersey Dock and Harbour Doard to erect and maintain for six montlis an 
electric light installation in these warehouses, and that all cables should 
have an insulation resistance of 600 megohms per mile, No particular grade 
was mentioned, and on the evidence before me I find that the delivery of 
cable which had 600 megohm insulation resistance per mile, of whatever 
grade, would satisfy this contract. Plaintiffs used defendants’ cable, some 
of 500-megohm grade and some of 600-megohm grade, at these ware- 
houses, but the cable ordered by plaintiffs, whether of 500 or 600- 
megohm grade, should, according to the price-list guarantee, have 
had a minimum insulation resistance of 600 megohms per mile. 
Plaintiffs also used at the warehouses tome wire of Messra. Franken- 
burg's make of 300-megohm grade. There is no doubt the installation 
broke down, and the Mersey Dock officials came to the conclusion that it 
was the fault of the cable, and required plaintiffs to remove it and re-wire 
with cable of another maker (Messrs. Henley's). The question I have to 
determine is, Was the cable in fault! Mr. Lyster, engineer to the Mersey 
Dock Board, their electrical engineer (Mr. Taplin), his assistant (Mr. Rad- 
cliffe), Mr. Lester Taylor, who was called upon to inspect on behalf of an 
insurance company, and Mr. Dolby, the consulting engineer for the Belgrave 
Hoepital (who was not connected with the warehouse contract, and an 
independent witneas), after full investigation, were satisfied that the cable 
was bad. Plaintiffs also relied on their teste, Mr. Milne tested 240 coils, 
and found 105 below the guarantee and 125 such as he could not determine 
whether they were good or kad, on account of bis instruments being 
limited, Two independent electrical experts (Dr. Marchant and Mr. Silver) 
also made tests, Dr. Marchant tested portions of cable taken out of the 


building, examined them for mechanical damage, eliminated all possible 


defects from them, subdivided and re.tested, and found a want of insu- 
lation evenly distributed and defendants’ cables nearly all bad, while 
Messrs. Frankenburg's taken from the same building, were all good. 
Mr. Silver tested new cable, unused and just delivered, and found it did 
not give the guaranteed insulation. After giving full consideration to the 
evidence of Mr. O'Gorman and Mr. Wordingham, on behalf of the defen- 
dants, and to their criticisms of the tests, I have come to the conclusion 
that these tests are very strong evidence of defective cable. On behalf of 
defendants, it is alleged that all their cable was tested, and labels showing 
that it complied with the guaranteed insulation resistance were attached 
before it was sent from the works. The only witness called who carried 
out a test was Mr. Bartlett, and it is clear, from his evidence, that there 
was room for mistakes. No records of tests are produced, the men were 
new, the works were new and there was great pressure. Mr. Silver's tests 
are in some cases much bigher than the insulation shown on the labels, 
and on the whole of the evidence on this point I am not satisfied that 
the cables were properly tested before leaving defendants’ works, It is 


also urged for defendents that Mr. O'Gorman and Mr. Wordingham sup. 
port the view that the breakdown was caused by plaintiffs’ wrongly using 
500 megohm- grade cable in such a new building, and that the Dock Board 
contract required 600-megohin grade, but Mr. Taplin said in re-examination 
(and I have come to that conclusion) that what he really meant. was if the 
cable showed 600 megohms per mile he would accept it. Defendants’ 
cable—the 300-megohm cable—failed in the new building as well as in the 
old. Mr. Radclitte knew the 300-megchm grade was used there and proved 
good,and at the present moment Henley’s (which was 500-megohm grade and 
was drawn into the tubes after the tubes were fixed, while the mains of defen- 
dants were threaded before fixing) aatisties the test of 600 megohms per 
mile, Also when plaintiffs’ re-wired Belgrave Hospital, 600-megohn grade 
was tested without evidence of breakdown. Therefore, I come to the con- 
clusion that it was owing to no fault of the plaintiffs in using the 300. 
megohm grade. Then defendants’ also allege that the cable was gocd, but 
the bad workmanship of the plaintiffs in fixing it caused it to fail, using 
tubes too tight or wires too large. But the work was done under the 
supervision of the deck officials, who, it is clear, kept a sharp lock-out. 
Mr. Radcliffe (on the spot all day and every day), who saw the cables 
threaded, would have objected if the barre’s were too tight. Mr. Taplin 
(there once or twice a week) confirms this. Mr. Lyster was responsible, and 
these are not men to pass bad work, and Henley’s cable put in the saine 
simplex tubes by the same workmen ov the same system, though pulled 
through the tubes and not threaded, has not been injured, aud Franken- 
burg's put in at the eame time as defendants’ and afterwards pulled 
out, stood the testa. No evidence of bad work was produced by defen. 
dants when complaints were made. They no doubt suggested that 
the cause might be bad work, but they took no steps at the time to 
see how their cable was being treated. One of the most important con- 
siderations to enable me to decide whether the cable was good or was bad 
is what was the attitude of Mr. Heyl-Dia when plaintiffs complained of 
the cable. He was the managing director; the cable was made from 
bis insulation mixture and under his supervision. He was building 
up the business ; he was the head and the master in the factory, and no 
one knew so mueh about what went on at the works as he did. Plaintiffs 
complained to him on Aug. 23, 1901, of the insulation at the warehouses, 
saying, “The building is damp and we fear trouble." On Oct. 25 they 
complained of the quality of the same wire On Nov. 5 Mr. Heyl-Dia 
writes, “ We have been pressed enormously in our rubber department.” 
On Dec, 15 he wrote, “Stuff we are turning out now is first class.” On 
Dec. 23 plaintiffs wrote, Holmes — that was defendants’ tester —“ gays 
his tests of wire from Stamford-road and Avondale most unsatisfactory,” 
and in a postscript they added, Homewcod exceedingly bad." On Dec. 24 
defendants asked Wax the wire drawn into steel pipes." On Jan. 1 they 
say, " We must have reasonable proof that the wire has been carefully 
used," but they did not take any steps to satisfy themselves or to see 
whether it was being improperly used. On Jan. 8 an arrangement was 
made between plaintiffs and defendants to test the cable at the plain- 
titfs' and to replace any that failed and to repay the cost of re-wiring, and 
this was confirmed by defendants oa Jan. 10. On the 11th plaintiffs 
wrote, Your test confirms Avondale and Belgrave bad insulation due to 
faultiness of your wires," and on the 16th they say, “Your tester finds 
several coils bad, even with his instrument," Then on the 17th defen- 
dants wrote, Testing not sufficient. We shall not be satisfied until we 
have the report—or will not come to a conclusion until we have the report 
—of our engineer." On Jan. 17 they wrote, Jackson's testing set was 
wrong, therefore, his tests unreliable," and on the 20th, “ Repeat your 
test to satisfy that the fault was in the wire at the Delgrave Hospital." It 
is quite clear that plaintiffs repeatedly alleged that the wire was bad, and 
that defendants’ tes er had admitted it, and this is not contradicted, for 
the tester is not called. Defendants, on Jan. 24, say that each coil was 
tested in water before dispatch, and the insulation was not less than 
600 megohms, and added, Wewill check Jackson's set with galvanometer," 
but there ia no evidence produced befcre me that Jackson's set was in any 
way deficient, and Jackson was not called. On Jan. 28 defendants repeat, 
„Wire was tested in water and gave results shown on tags," The only 
evidence of that is Bartlett’s, while, after all this, Mr. Heyl- Dia, on Feb. 3, 
entered into the agreement which is before me. After reviewing this 
correspondence (tome extracts of which I thought it better to mention 
specifically) on both sides, and Mr. Hey 1-Dia’s whole conduct in this matter, 
aud alro considerivg, I ought to say, other specific matters, I am bound to 
come to the conclusion that he must have known something was wrong 
with the cable. On the whole of the evidence 1 find that defendants have 
failed to fulfil their contract, and that the wire delivered by them was not, 
at the time of delivery, of the guaranteed insulation resistance, and this 
applies to the other cases mentioned in the claim as well as to the Liver- 
pool warehouses, ‘Tren as to the amount of damages, I shall allow 
Dr. Marchant's fees, as I think this an expense which naturally 
arose from the breach by plaintiffs of their contract with the Dock 
Company. Therefore, as I understand, the amount of damages is 
agreed at the figure given in Mr. Foote's paper (£2,675. lle. 5d.) 
To be deducted from this amount are several agreed items of £23, 
&c., making £98 together, and this leaves £2,577. 11s. 5d. I find, then, 
for the total sum of £2,577. lls. 5d. I have, further, to consider the 
claim for damages to reputation, and I am of opinion that clause 11 in the 
agreement of Feb. 3, coupled with the letters of Feb. 5 and 10, amount to 
an agreement that If you, the defendants, fail to carry out these terms 
we, the plaintilfs, are to be at liberty to claim damages for loss of repu- 
tation." I find that there is some evidence of damage. The Mersey Dock 
Board have not asked plaintiffs to tender eince, and Mr. Dolby's evidence 
satisfies me that plaintiffs have been injured and that I ought to give 
damages. I think I ought only to give reasonable aud not heavy 
damages, and I assess those at £300. As to the counterclaim, defendants 
are entitled to nothing. Therefore judgment ie for plaintiffs on the claim 
and counterclaim for the total sum of £2,877, 118. 5d. 
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Bangor Corporation v. Griffiths and Others. 


At Bangor County Court on Monday the Bangor Corporation sued 
Messrs. Richard M. Griffiths, Richard Davies and Morris Wartski for 
certain sums of money «ue from each of them under a bond of guarantee 
entered into by them and othera in connection with the electric lighting 
undertaking in Bangor. 

Mr. ROWLAND, for the Corporation, outlined the history of electricity 
supply in Bangor, and said that the electric licht would not have been 
introduced had it not been for the fact that a number of gentlemen in the 
town had signed agreements to take and pay for a certain quantity of 
electrical energy per annum for five years. The defendant Griffiths agreed 
to take 400 unita per annum for five years. "Though the Corporation had 
fulfilled its share of the bargain the defendant Griffiths had not, performed 
his portion of the contract, and bad not even had an installation put in. 
Griffiths admitted having signed the agreement. His wife was the licensee 
of the King's Arms, and he had no authority to sign the agreement on her 
behalf. The amount now claimed was £10. 8s. 4d., which represented the 
amount due for 14 months. 

Mr. VINCENT, for the defence, objected that the agreement under 
consideration was one which ought to have been under seal; it did 
not comply with sec. 20 of the Electric Lighting Act of 1882, which was 
directed against undue preference ; and it was also bad because there 
was no consideration. He based a further objection on clause 5 of the 
agreement, which provided that the agreement should cease on death of 
signatory, or removal out of area of supply. 

Judgment reserved, 


The case against Mr. R. Davies was next taken. In this case the 
consumer and guarantor took his supply too late, and was not, therefore, 
able to consume the amount guaranteed. The amount in dispute was 
small (£2. 1s. 8d.). Mr. Davies, in his own defence, contended that, in spite 
of starting late, he had taken over double the quantity of electrical energy 
he had guaranteed to take under the agreement. He also produced a letter 
from the late town clerk's office, the date of which his Honour held 
materially affected the claim against him, and his Honour accordingly 
eaid the case of the Corporation against Mr. Davies failed, and gave 
judgment for Mr. Davies with costs. 


Saddleworth and Springhead Urban District Councils v. Binns 
and Another. 


These two actions came before Mr. Justice Darling in the King's Bench 
Division on Saturday last, and were for the recovery of £762. 18. 6d. and 
£658. 28. 6d. respectively, as costs incurred in connection with the pro- 
motion of two tramway and electric lighting bills in 1902, Mr. Binns, a 
promoter, entered into two agreements with the plaintiff local authorities 
to pay all expenses incurred in connection with the promotion of the tram- 
way bills. By a bond the second defendant (Mr. Marrian) agreed to pay 
each local authority £250 of the costs. In engrossing the bonds the clerk 
left out the letter f in “for” in the clause which fixed the time when 
the costs were to be made. In the draft it was provided that the costs 
should be paid upon the passing of the bill “ for" the construction of the 
tramways, &c., but the clerk had made it read that they should be paid 
upon the passing of the bill “or” on the construction of the tramways, 
&c. The tramways had not been completed, and defendanta contended 
that they were not yet liable to pay. 

His Lordship gave judgment for plaintiffs in both actions, with costs. 


A)leged Theft from Prepayment Meters. 


At Blyth (Northumberland) Police Court recently an interesting point 
of law in connection with penny-in-the-slot meters arose in connection with 
a charge against a woman named Briggs for stealing £1. 178. 6d., moneys 
belonging to the Blyth and Cowpen Gas Co., between November, 1902, and 
May, 1903. The agreement under which one of the company's prepayment 
meters was placed in Briggs’ house was dated Aug. 25, 1902, At the first 
call of the company's inspector he found the register numbered 2,900 cubic 
ft. The inspector called the following quarter, but was unable to gain 
admittance to the house, and did not call again until May, wkea he found 
the meter registered 12,800ít. Defendant voluntarily admitted having, 
along with a neighbour, broken into the meter and extracted the contente. 
Instead of £1. 178. 2d. being in the meter, there was only 7d., leaving a 
deficit of £1. 16s. 7d., which defendant was charged with stealing. 

Mr. RUTHERFORD (for the gas company) said that defendant had 
admitted the offence to an official of the company, and also asked if she 
might be allowed to refund the money. There were 2,200 of those meters 
in use by the company’s consumers, and unless an example was made in the 
present case it was possible that the company might be robbed to a large 
extent. 

The MAGISTRATE'S CLERK (Mr. C. Alderson) said in his view the 
case was only one of wilful damage. 

Mr. RUTHERFORD : She took the money out. 

The CLERK: She got the gas, and said she would pay for it in the 
morning. Was this money ever in the possession of the gas company ! 

Mr. RUTHERFORD : It was in the box which no one has access to but 
the company. lt is theirs for the time being, as no one has any right to 
open that box. 

The CLERK read the meter agreement and said there was nothirg in it 
which said it was the company's property. 

Mr. RUTHERFORD: But the meters do belong to them 
company hold the keys shows that they only have access 
therefore the money iu that box is their property, 
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The CLERK: You have a contract here, in which the husband is liable 
for the gas consumed, 

Dr. CROMIE (one of the magistrates) : Supposing she put something 
the same shape and size as a penny, would the husband be liable? Is not 
the point whether the husband is liable. 

Mr. RUTHERFORD : The point is that the woman broke into this box 
and took out this money. 


The CLERK : I cannot see that it ever was the gas company's money. 
You have no case, 

After consultation, the CLERK advised defendant to plead not guilty. 
The point was, was it a case of larceny ? 

Mr. RUTHERFORD : She stole the gas. 

The CLERK : And when you come for it she is willing to pay. 

Mr. RUTHERFORD referred to two similar cases in West Ham and 
South London, where there had been convictions. 

The CLERK: In these cases the culprits were outsiders, 

Mr. RUTHERFORD: If this woman had not been the wife there would 
have been no difficulty in going on with the case. He held that there was 
no difference between defendant and a stranger committing such an offence. 
He quite admitted that if the husband had committed the offence they 
could have brought a civil action against him, but it was committed by 
another person, and that being so, she was liable. 

DEFENDANT: I registered some of the money. 
and used it six times. 

At this stage the Bench ad jour ned the case to enable the clerk to obtain 
expert opinion. 

On Tuesday Mr. RUTHERFORD contended that the meters were the 
property of the gas company. No person paid rent for them, and on 
each of the locks was inecribed the words: “The property of Blyth and 
Cowpen Gas Co.” The lock had been “prised” off the meter placed in 
defendant's husband’s house. 

The CLERK: I am afraid the company does not understand the terms 
of its own agreement, which distinctly states : “ Such payment to include 
cost of gas, rental and hire of meter.” 

After argument defendant was committed 
being allowed. 


I put one penny in 


to the Quarter Sessions, bail 
The charge against the eecond defendant was withdrawn. 


British Blectric Street Tramways (Ltd.). 


In the Chancery Division on Tuesday Mr. Justice Byrne allowed a 
petition for the winding-up of this company (now in course of voluntary 
liquidation) to be withdrawn on it being explained by Mr. Buckmaster, 
K.C , that terms had been arranged between the parties. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


A third mathematical master and an instructor in the metal work- 
shop are required in September for the boys’ school of Merchant 
Venturers’ Technical College, Bristol. Particulars from registrar, to 
whom applications by June 20. 


Birmingham Corporation require an engineer for their electricity 
supply undertaking. Salary £1,000 per annum. Applications to 
town clerk (Mr. G. O. Smith) by June 13. See advertisement. 

A senior switchboard assistant used to high-tension alternating 
current work is required by Newcastle-upon-Tyne Electric Su ply 
Co., Neptune Bank Power Station, Walleend-on-Tyne. See adver- 
tisement. 


There are vacaucies for three premium pupils at Bedford Corpora- 
tion electricity works. Particulars from borough electrical engineer, 
Mr. R. W. Phillips. See advertisement. 


Reading Corporation require an accountant clerk for their tram- 
ways department, Salary £100, Applications to town clerk, 
Mr. Henry Day, Town Hall, Reading, by June 8. See advertisement 


A mathematical lecturer and an assistant demonstrator in the 
physics department are required for the Northern Polytechnic 
Institute, Holloway, London. Applications by June 15. 


Abingdon.—A report by the consulting engineer (Mr. H. Wal: 
Wilkinson) on electric lighting was recently prepared for the Blec- 
tric Lighting committee. Mr. Wilkinson recommended the committee 
to obtain and retain in their own hands a provisional order. Muni- 
cipal electricity supply would, he considered, pay its way the second 
year. The question of erecting a refuse destructor in connection 
with the electricity works was adversely reported upon. The 
committee approved Mr. Wilkinson's report. 


Acton.—The Council, having considered reports from Mr. W. H. 
Trentham and Messrs, J. and J. S. Enright on the question of obtain- 
ing electricity in bulk, have reaffirmed the resolution to establish 
municipal works. 


Aldershot.—Last week the Lighting committee submitted a 
report on the working of the electricity undertaking during the past 
1l months, which showed a total expenditure of £2,415. Receipts 
were within £383 cf expenditure, 


o 
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Argentina.—A commencement has been made with the work of 
laying the electric lighting cables underground in Rosario. The new 
generating station has been erected, and the first instalment of the 

lant will shortly be placed in position. 

A. Senhard & Co. are promoting a scheme for the generation of 
electric energy by water power from the Carcarana River, Santa Fe, 
and permission is being tought from the Government to establish a 

ower station in the province and construct electric railways in 
Bae San Lorenzo, Caseros, Iriondo and San Geronimo. 

Jorė F. Lavalle & Co. have submitted to the Buenos Ayres 
Municipal Council a scheme for the conversion of all the overhead 
trolley tramways in the town to the Eureka surface-contact 
svatem, the invention of Mr. Juan Martin. 


Basingstoke.—The Council are recommended to accept the offer 
of the National Electric Wiring Co. to take a lease of the Corpo- 
ration'3 electric lighting order, obtained in 1900, the lease to be for 
seven, 14 or 21 years. 


Barnstaple.—The Council have resolved to light the market 
according to a specification by the consulting engineer (Mr. W. H. 
Trentham). The work is to be carried out by the Council’s own 
workman. Mr. Trentham has been asked to prepare specifications 
for lighting the music hall, and specifications and estimates for 
lighting certain thoroughfares outside the present area of supply. 


Barrow.—Arrangements have been made for converting tbe tram- 
ways to electric traction. Contracts have been let for laying the 
track at £27,311 and for overhead equipment at £5,000. 

The salary of the electrical engineer (Mr. H. R. Burnett) has been 
increased to £100 per annum. 

There was a deficit of about £400 on the past year's wo:king of 
the electricity undertaking, 


Bath.—The salary of the borough electrical engineer (Mr. F. 
Teague) has been increased from £350 to £500 per annum. 

The accounts of the electricity department for the past year show 
a net profit of £376. 


Battersea (London).— On Wednesday extensions of the electric 
lighting mains, estimated to cost £927, were authorised. 


Bedford.—14 arcs are to be erected in certain streets in place of 
32 existing incandescent Jamps at a cost of £500. An annual 
saving of £150 is anticipated. 62 gas lamps in other parts of the 
town are to be replaced by incandescent electric lamps. 


Benwell and Fenham.—The Council have called in Mr. C. H. 
Merz to report upon electric lighting. Tenders are shortly to be 
invited. : 

Berwick.—The Sanitary authority have resolved to adopt electric 
lighting for the leading thoroughfares. 


Birmingham.—The Tramways committee have constituted a 
special sub-committee for opening negotiations with all the neigh- 
bouring councils whose lines run into Birmingham and who have 
not made agreements with the British Electric Traction Co. 


Bolton.—The accounts of the electricity department for the year 
to March show receipts from sale of current for private lightin 
£15,675, from public lighting £144, from motor power £1,961, and 
for traction £14,282, total £32,057. The profit on the fittiogs 
department was £803, meter rentals amounted to £597, and rentals 
of hired motors £235, total £33,692. Generation expenses were 
£10,211, distribution cost £289, management expenses £1,326, and 
rents, rates and taxes £1,059, total £12,885, leaving gross profit 
£20,807. After allowing for depreciation (£9,222), and transferring 
49 76 to reserve and £4,500 to district funds in aid of rates, the balance 
(£1,324) was carried forward. The works cost per unit generated 
were 0°662d., total cost 0:813d., and, after allowing for depreciation 
and sinking fund, the cost was 1°754d. per unit. The average price 
obtained was 3 83d. for private and 1:25d. for public lighting, 1:251. 
for motors and | 4d. for traction, an average of 2:024. per unit. The 
net profit was £5,898. The total plant installed was 3,700k w., total 
expenditure £207,482 or £41. 4. Id. per 1,000 units generated and 
£54. 11s, 3d. per 1,000 units sold. There were 1,24 consumers, 
representing 116,323 8 c.p. lamps, au average of 89 8 c.p. lamps per 
consumer, 4,693,588 units were generated, 968,768 sold for private 
lighting, 10,601 for public lamps, 2,448,290 for the tramwaye, 374,939 
for motors, and 427,351 used on the works. The load factors were: 
Continuous lighting 14 8, alternating lighting 11:5, traction 26:0, 
combined 19 9. 


Bombay.—The Brush Electrical Engineering Co. have secured a 
site for the erection of a generating station on the northern side of 
Princes Dock. 'The system of supply to be adopted is the con- 
tinuous-current three-wire system, with a pressure of 460 volts 
between the outers, Mr. J. J. Steinitz has paid a visit to Bombay 
on behalf of the company to arrange preliminaries, 


Bridgwater.—The Bridgwater Electric Light Co. have purchased 
a site for a generating station, and the erection of the works will 


shortly commence. It is hoped supply will be availab!e by the end 
of the year. i l l f 


Bridlington.— Application has been made for sanction to borrow 
£1,500 additional for electric lighting. 


Brighouse.—4A deficiency of £449 on the past year's working of 
the electricity department was reported at the Council meeting on 
Wednesday. 

Brighton. — The claim of the Corporation against the British 
Westipghouse Company ſor damages caused by delay in completion 
of the company's contract for the supply of electric tramcars has been 
settled by the company agreeing to pay £1,000. 


Calverley.— The Cour cil will be invited at its next meeting to 
approve an application for a tramway provisional order. 


City of London.— At the meeting of the Court of Common Council 
last week it was decided to pay the accounta of the City of London 
Electric Lighting Co., amounting to £2,883, for electric current sup- 
plied from Christmas, 1900, to Lady Day, 1903, to the Guildhall art 
gallery, Guildhall justice room, &c. 

Oa the recommendation of the Streets committee, it was decided 
not to consent to a proposal of the London County Council to extend 
the tramways from the present terminus in Southwark Bridge-roid 
to a point in Queen-street-place, south of Upper Thames-street. 


Croydon. Exter sions of the electric lighting mains at an estimated 
cost of £2,180 were authorised by the Corporation last week. 


Dorchester.—In view of the result of the recent action against 
Barnstaple Corporation the Dorchester Council have decided to 
modify their '* free” wirin z scheme. 

Durban (8. Africa). —For nearly au hour on May 2 the town ot 
Durban was in darkness and the tramway service suspended, owing 
to a failure of the water supply to the boilers, which brought the 
generating machinery toa standstill after a 12 months’ run of a more 
or less uneventful character. We understand that previous inter- 
1uptions have been, although somewhat numerous, of a compara- 
tively unimportant character. It would appear to be the general 
opinion that the Corporation, who, in addition to working the elec- 
tricity supply of the town, own the water rights, have not so seriously 
considered the necessity of an uninterrupted service as they should 
have done, and it is, therefore, to be hoped that the serious break- 
down on the 2nd inst. may ensure increased attention to this 
important phase of electric supply. 


Bast Ham.—A proposal to abolish the maximum-demand system 
of charging for electric energy and to substitute a uniform rate of 
4d. per unit has been referred to the Electric Light committee. 

Edinburgh.—The Electric Lighting committee have decided to 
continue the present charge of 31d. per unit for current for private 
lighting. The charge for motor power has been reduced from 14d. to 
14d. per unit. 

Edmonton.—The District Couucil on Tuesday had before them 
the reports of Mr. Robert Hammond and Mr. W. C. C Hawtayne 
with respect to carrying out the terms of the Council's provisional order, 
1902. A motion to defer the question to enable the ratepayera to 
give their opinion on it at the elections next spring was defeated by 
one vote, and both schemes were referred to a com nittee of the whole 
Council. 

Electric Tramways for Heavy Traffic. —AÀn electric tramway 
line, 60 miles in length, has recently been opened near Pittsbu:g, 
the route passing through the Pennsylvania coal fields. The operating 
company has purchased the entire right of way, and the cara are 
intended for passenger and heavy-freight traffic, the design of the 
line being intended to demonstrate the possibilities of electric traction 
under the prevailing conditions of heavy tratlic. . 


Electrochemical Process of Steel Manufacture.—In con- 
nection with the manufacture of ferro-siliciam by an electrolytic 

rocess, invented by a German scientist, a number of the chief 

uropean steel manufacturers me! a short time ago at Vienna to 
discuss the advisability of establishing a trust to regulate the sale 
and output of steel in theie factories. One of the principal parties 
concerned is the Bosnian Electricity Cy, of which Dr. Koller, wh» 
is closely identified with the invention, is a director. 


Elland.—The Council have fixed the charge for electric current 
at 4d. per unit for lighting and 2d. for power. 


Eogineeriag Amalgamation.—The amalgamation of the under- 
takings ot Dorman, Long & Co., Middlesbrough, and the North- 
Eastern Steel Co, is announced. 

Folkestone —Mr. E. M. Lacey has been appointed consulting 
tramway engineer to the Council. 

Gosport.—The Council have decided to support the Provincial 
Tramways Co.’s scheme for the construction of electric tramways. 

Hackney (Gondon).—The equivalent of 91,955 8 c.p. lamps are 
connected to the mains and there are orders in hand for 5,032 
additional. The limit of the capacity of the present generatiog 
plant has been reached. 

Halifax.—An additional electric tramway route (Wharf. street, 
DONC Bridge, to West End) was opened for traffic on Thursday 
aat. 
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Hampstead (London).—The Prudential Assurance Co. have 
agreed to the reduction from 42 to 25 years of the period for repay- 
ment of a loan of £24,000 for electric lighting work. The subject of 
the adoption of penny-in-the-slot electricity meters will chortly ke 
corsidered again by the Lighting committee. 


Handsworth.—The District Council decided on Wednesday to 
establish electricity supply. Dr. Kennedy is consulting engineer. 


Hawick (N.B.).—The Council propose to construct an electric 
tramway between the town and the military training camp at Stobs— 
the Scottish “ Aldershot.“ 


Holyhead.— An inquiry was held here on Tuesday into the appli- 
cation of the Council for permission to borrow £12,700 for electricity 
supply and £3,300 for a refuse destructor. 


Hythe —The Council’s contract with the gas company for public 
lighting expires on June 11, and the Lighting committee have 
inquired of the Folkestone Electricity Supply Co. as to arrange- 
ments they 7 55 to make for lighting with selected public lam ps. 
It was stated that the company had offered to undertake the public 
lighting at a charge not exceeding that of gas. Electric current is 
being supplied for private lighting in this district by the Folkestone 
Electricity Supply Co. 

Infirmary Lighting.—St. Pancras (London) Guardians have 
decided to obtain tenders for the electric lighting of the infirmary to 
a specification to be prepared by the borough electrical engineer 
(Mr. Sydney W. Baynes). 


Municipal Loans. —An important memorial has been presented to 
the Governor and Company of the Bank of England on the subject of 
municipal loans. As president of the Industrial Freedom League, 
the memorial has been presented by Lord Avebury, who (as Sir John 
Lubbock) will be recognised as a great authority in financial matters. 
The memorial is very influentially signed, and Mr. S. Hope Morley, 
governor of the Bank of England, has notified the receipt of the 
memorial, and has intimated that he and his colleagues on the court 
of directors of the Bank of England are * thoroughly alive to the 
importance of the matter. The memorial sets out the concern of 
the rignatories at the vast aggregate of municipal loans, and may ba 
further summarised as under :— 

Trading enterprises of various kinds are now being undertaken by 
municipalities, many of them embracing inventions of, no doubt, a highly 
interesting and useful character, but which are continually being improved, 
and are, therefore, unsuited for the investment of municipal funds, especially 
having regard to the fact that the municipal stocks of the larger cities are 
authorised trustee investments. The most recent returns show that the 
debt of the local authorities of England and Wales amounts to £300,000,000, 
while the capital amount of their strictly trading concerns (exclusive of 
water) has doubled itself in the last two years. Such enterprises 
require the closest attention, if heavy loss is to be avoided, and this fact 
must prevent municipalities from giving sufficient time and thought to the 
important duties which fall within the scope of their proper functions. 
. Your memorialists respectfully submit that proposals of the 
municipalities for further loans for trading purposes or of municipalities 
wbich have charged their rates to any serious extent for such somewbat 
apeculative purposes should be discouraged, and that all loans to 
mudicipalities should be kept within prudent limits. 

Kingston-on-Thames —For the past year there was a gross profit 
of £3,410. 16s 8d. on the working of the electricity department, 
or, after paying interest and sinking fund instalment, a deficit of 

£936. 108. 4d., against £2,294. 183. 4d. in the previous year. There 
were 530 customers, representing an equivalent of 25,767 8 c.p. 
lamps, connected to the mains. : 


Kirkcaldy.—The construction of an extension of the Corporation 
electric tramways between Beveridge Park aud Abbotshall-road and 
thence in the direction of Whyte’s Causeway has been commenced. 
It is intended to ultimately extend the lines to Sinclairtown, thus 
completing a circular route. 


Lancaster-Morecambe Tramway.— Lancaster Corporation have 
withdrawn their offer of £27,000 for the purchase of the horse 
tramway between Lancaster and Morecambe. 


Light Railways.—The North Wales and District Light Railway 
and Electric Power Syndicate (Ltd.) give notice of intention to apply 
for an order to authorise the construction of a light railway, 11 miles 
in length, from Pwllheli to Pistyll, Carnarvonehire. : 

The North Wales and District Light Railway and Electric Power 
Syndicate give notice of intention to apply for an order to authorise 
the construction of the Pwllheli Nevin and Porthdinlleyn Light 
Railway. 

Messrs, W. S. Butler, S. Darling, J. Horton and C. and T. Harris 
& Co. (Ltd.) will apply for powers to construct the Central Wilts. 
Light Railway and to work same by electrical or other mechanical 

wer. 

Bath Electric Tramways (Ltd.) intend to apply for an order to 
authorise the construction of seven additional lengths of light rail- 
way, and the abandonment of portions of the system authorised by 
the company's 1901 order. f 
. Stretford District Council are applying for an order to authorise 
the construction of lines in Stretford and Davyhulme. . 


Llandudno. —The Council have increased the salary of their resident 
electrical engineer (Mr. H. Morton) from £230 to £250 per annum. 


London County Council.—At Tuesday’s meeting electric lighting 
loans were granted to Islington (£972 and £5,447) and Hampatead 
£21,000). 

Tramways.—A lengthy report was issued by the Highways com- 
mittee with reference to the systems of electrical traction proposed 
to be adopted for various portions of the Council’s North Metropolitan 
Tramways. The committee proposed to construct about 26 miles on 
the conduit and about 28 miles on the overhead system, and asked 
for powers to prepare and submit plans, specifications and estimate 
of cost (1) for the reconstruction for the conduit system : 

i. Moorgate street terminus to ix. King's Cross to Angel, Islington. 

Angel, Islington. x. Aldersgate-street to Angel. 
ii. Angel to Highbury Station. xi. High-street, Whitechapel, to 
iii. Islington Green to St. Paul's-rd. Brunswick-road. 
Canonbury. xii. East India Dock-road to West 
iv. Holborn to King's Cross. | India Dock-road. 
v. Theobalds-road to Cambridge- | xiii. Aldgate to Cambridge - road, 
road, Bethnal Green. Bethnal Green. 
vi. Mile End- rd. to Stamford Hill. Hampstead.road to Ampthill- 
vii. Old.street to nr. London Docks. square. 
viii, Clerkenwell-road (Farringdon- xv. Norton Folgate to Upper Clap- 
road) to King’s Cross, ton-road, Stamford-hill. 


(2) For the construction on the same system of new tramways : 

i Farringdon-road Meat Market ii. Holborn Town Hall to St. John. 
to Angel (via St. John- street-road (via Rosebery av.). 
street). iii. Bruuswick-road to Barking-road 

Bridge. 
(3) For the re-construction to the overhead-trolley system of : 

i. East India Dock-road to Cass | vii. Caledonian-road to Holloway-rd. 
land-road. viii. Pancras-road to Kentish Town- 

ii. Cambridge-road to Bow Bridge road. 

(via Mile End-road). ix. Hampstead.rd. to Finsbury Pk. 
iii. City-road to Manor House (via | x. Hampstead-road to Archway 
Eaat-road). Tavern. 

iv. Mintern-street to Archway | xi. Kentish Town-road to Swains- 
Tavern (via New North-road). iane, Hampstead. 

v. Mare-st., Hackney, to Essex-rd.| xii. Kentish Town-rd. to Malden-rd. 

vi. High-street, Islington, to Hollo- | xiii. Hampstead-road to Hampstead 
way (via Liverpool-road). Heath. 


and (4) for the construction on the same system of new tramways : — 
i. Cassland-road to Dagmar-road. | iv. Essex-road to Canoabury-road 
ii. Lower Clapton-road to Stoke (via St. Paul'a-road.) 
Newington-road. v. Great College-strect to High- 
iii. Junction between Balls Pond- street, Camden Town. 
road (existing lines) & Mild- | vi. Malden-road to Haxers ock 
may Park (existing lines). Hill. 
The committee ask that the borough councils concerned be requested 
to give consent (required under the London County Tramways 
(Electrical Power) Act, 1900), to the use of the overhead trolley 
system of electric traction on the above tramways, and that the 
North Metropolitan Tramways Co. (lessees of the Council's northern 
tramways) be informed of the above decisions with re,ard to the 
tramways leased to it, and of the authorised tramways in connection 
therewith.— Consideration of the report was postponed. 

Electricity Testing Stations.—The Highways committee recom- 
mended ‘‘that notice be served on the Kensington and Knights- 
bridge Electric Lighting Co., requiring the company (a) to provide 
and maintain testing-stations, with proper and suitable instru. 
ments of a pattern approved by the Board of Trade; (b) to connect 
such stations by means of proper and sufficient electric lines with 
the company's distributing mains; aud (c) to supply energy thereto 
for the purposeof testing." Similar provisions obtain iu other orders, 
but so far the Council have been unable to call upon any of the 
undertakers to fulfil their obligations, as no instruments have been 
approved by the Board of Trade as being suitable. As, however, the 
Board of Trade has recently intimated its intention of approving 
testing instruments which are to be obtained in the market, the com- 
mittee think the time has arrived for the Council to take the necessary 
action with regard to the matter.— Carried. 

Leith.—A sub-committee has been appointed to confer with the 
directors of the Edinburgh Street Tramways Co. as to the purchase 
of the company’s system in Leith. | 


Morecambe.—A proposal was made at last week's Council meet. 
ing that discounts to electricity consumers should in future be allowed 
in the form of new lamps instead of being deducted from consumers’ 
bills as heretofore. 

The chairman of the Electric Light committee (Ald. Carleton) said that 
if the scheme which was drawn up by the engineer (Mr. Pape) were adopted 
it would tend to improve the quality of the light. At present, the con- 
sumer was frequently to blame for the poor quality of his light from 
using lamps which had become used up. For every 50 units used the 
consumer would get one ordinary lamp. Ultimately the matter was 
referred back. 

Municipal Telephony.— The Council have received a report from 
the Telephone committee on the question of a municipal telephone 
service for the town. The committee had consulted Mr. A. R. 
Bennett who was of opinion that, as the telephone area contained 
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only 30 sq. miles, only two exchanges would be required, and, upon 
an estimated demand for 600 lines, would cost £2,297 a year to 
maintain and the probable revenue would be £3,289 per annum. 
On Mr. Bennett's advice the Council decided, last week, to apply for 
& telephone licence. 

Brighton 'l'elephone committee have fixed the annual charges for 
the party lines as follows :—Two-party line £4. 4s. each, and four- 
party line £5 each. The committee will place call boxes at the 

righton Railway stations, and a royalty of 15 per cent. on takings 
with a minimum of £1 per annum each box is to be paid to the 
London, Brighton and South Coast Railway Co. 


Natal.—The imports of electrical fittings into Natal for the first 
three months of 1903 were to the value of £21,000, compared with 
£12,000 in the same period of 1902. There was a falling off, how- 
ever, in the imports of railway and tramway material to the extent 
of £5,000 (£20,000 for 1903, compared with £25,000 for 1902). 


Newark.—The urban ranitary authority have entered into an 
agreement with the Derbyshire and Nottinghamshire Electric Power 
Co. for a supply of electricity in bulk. 


Newport (Mon.).—The Chepstow-road and Cross Hands section 
of the municipal electric tramway system was oflicially inspected on 
Wednesday and the public service inaugurated. 


Newton Abbot.—The agreement between the Council and the 
Urban Electric Supply Co. for public electric lighting has been 
completed. 


Norwich. — On Tuesday a statement as to the position of the elec- 
tricity undertaking was submitted to the Council. 

Until Dec. 51 the management was in the hands of the Norwich Flec- 
tricity Supply Co. From 1901 there was, after paying dividends, £3,568 
left over, of which £3,500 was carried to depreciation account, and from 
1902 the balance was £5.027, after payment of dividends and interest. 
Fr. m the past three months' working, during which period the management 
had leen with the Corporatlon, there was a balance of £4,712 after paying 
workin x expenses, but the available profit was only £152, and this was due 
to the fact that six months interest on the loan had been paid out of three 
months’ receipts. Mr. Wild, who presented the statement, was of opinion 
that few electricity undertakings had shown such good results in their 
early days. The statement was approved. 


Pangbourne.—The Council is considering the offer of the Whit- 
church and Pangbourne Electric Supply Co. to supply electric 
current for public lighting. 


Personal.—In the American Syren and Shipping for April 18, 
there appears a lengthy biographicalsketch and a capital photograph 
of Mr. George Gray Ward, vice-president of the Commercial Cable 
Co., who, by the way, is in London attending the International 
Telegraph Conference on behalf of his companies. 


Plymouth.—The accounts of the Electricity committee show that, 
after providing for interest and sinking fund, there is a profit of over 
£2,000 on the past year's working. 


Ripon.—The Council have decided not to transfer their electric 
lighting order (which expires in July next) to Power and Trac. 
tion (Ltd.), and the Board of Trade have been asked to renew the 
order to the Council for three years. 


Russia.— In the course of a lengthy report on the foreign trade of 
Russia, emanating from the French Embassy at St. Petersburg, refer- 
ence is made to a probable increased demand for electrical plant, 
apparatus and material on the recovery of the general trade of the 
country, and in this connection a scheme for converting to electric 
traction the St. Petersburg tramways and certain concessions recently 
granted for the exploitation of the Finland waterfalls are referred to. 

In the Crimea an electric tramway was recently constructed 
between Yalta'and Sebastapol, and it is announced that this has 
been abandoned owing to bad financial results. 


St. Pancras (London).—The Council have notified the London 
County Council What, pending further trials of the relative merits 
of the overhead and conduit systems, they are not prepared to 
express any opinion as to which system shall be adopted for the 
tramways within the Borough Council's area. 


Sheffield.—_The Hillsborough electric tramway route will be 
opened for traffic to-morrow (Saturday). 


Shipley.—An honorarium of £25 has been voted to the electrical 
engineer (Mr. S. D. Schofield) in respect of special work in connection 
with the electricity department. 


Shrewsbury.— The accounts of the electricity department show a 
profit of £568. 7s. Od. for the year ended March 31, after paying 
interest and sinking fund instalment. 

Sleeping Cars on Electric Tramways.—It is announced that 
there will be established on the Columbus and Cincinnati (Ohio) 
electric tramways early in July, the first sleeping cars ever put on 
a tramway for the convenience of passengers. The car, which is 


said to be of Westinghouse build, is to be titted with 20 seats and 
20 berths. 


Southend.—The Marine Parade is now illuminated by arc lamps. 


Southwark (London).—The Council discussed on Wednesday 
the report of the special committee appointed to inquire into the 
administration of the electricity undertaking. The recommenda- 
tions included the acceptance of an offer by the resident engineer 
(Mr. Blaikie) to canvass for customers at 3d. per 8 c.p. lamp over the 
3,000 expected as natural growth. All the committee's recommenda- 
tions were negatived. 


Tariff Changes.—In the new tariff regulations of Norway elec- 
trical cutouts, safety devices and similar apparatus are classified as 
“machinery,” and electricity meters, voltmeters, ampere-meters, 
wattmeters, galvanometers and isolation“ meters, come under the 
classification of ‘‘instruments.” The latter are admitted at an 
ad valorem duty of 10 per cent. 


Telegraphing to the Oontinent.—In reply to a memorial from 
the Association of Chainbers of Commerce, the Postmaster-General 
has intimated that wherever improved and increased telegraphic 
facilities are justified by the amount of traffic the Department is 
endeavouring to arrange with Continental Administrations to bring 
about such improved facilities. Mr. Austen Chamberlain states that 
during May arrangements have been made with the French and 
Italian Government Departments for a direct wire from London to 
Milan, and with the German Telegraph Administration for direct 
telegraphic communication between Liverpool and Bremen. 


The Pacific and Cape Submarine Cables.—Sir John Cockburn 
(formerly Agent-General for South Australia) has written the follow- 
ing letter commenting upon recent happenings in the Canadian 
Parliament :— 

Sir: Canadian newspapers now to hand contain the report of the debate 
in the Canadian Senate on the subject of the Pacific Cable which was 
summarised in the telegraphic news of April 28 last. 

Disappointing as the receipts must be to the co-partners in that under- 
taking, it is a matter for regret that financial chagrin should have led a 
prominent member of the Dominion Parliament in one breath to accuse an 
Auatralian State of a breach of contract, to denounce the Commonwealth 
Government, and apparently to throw cold water on the whole Imperial 
connection. ‘The matter lies in a nutshell, and in view of the widespread 
misrepresentation engendered by the above unwarrantable attack, you will, 
perhaps, atford space for & brief recapitulation. 

The absence of a direct cable between Australia and the Cape was long 
felt to be a great defect in the means of intra-Imperial communication. 
The despatch of contingents from Australia and New Zealand to South 
Africa, and the enormous trade in food and fodder supplies consequent 
upon the war, rendered intolerable the then circuitous and costly cable 
connection. With a view of speedily obtaining the advantages of direct 
communication, the Governments of South Australia, Western Australia 
and 'Tasmania entered into an agreement with the Eastern Extension 
Telegraph Co. on April 14, 1900, under which that company, in con- 
junction with the Eastern Telegraph Co., undertook to lay, at a cost of 
nearly a million and three-quarters sterling, a cable between Australia and 
the Cape, and to reduce the rate per word from 78. 1d. to 28. 6d. 

This arrangement also provided an alternative system of cables between 
the United Kingdom and Australia lying securely throughout its course 
under the continuous keels of British vessels, and the company at the 
same time agreed to gradually reduce—on a standard revenue basis —the 
tariff between the contracting States and Great Britain from 4s. 9d., the 
then existing rate, down to 28. 6d. a word. 

The cable between Australia and South Africa was opened for traffic on 
Nov. 1, 1901, and has proved an inestimable boon to Australian merchants, 
Under the agreement, the following reductions per word between Great 
Britain and Australia have been made :— 

May 1, 1900, from 4s, 9d. to 4s. 

Jan. 1, 1901, from 4s. to 3s. 6d. 

Jan. 1, 1902, from 3s. 6d. to 3s. 

These reductions applied only to the contracting States, and New South 
Wales, desiring to participate therein, became a party to the agreement 
on Feb. 1, 1901. The only concession required and given in return 
for these increased facilities and reduced rates was that the Eastern 
Extension Company should be permitted to deal direct with the public 
in Adelaide, Perth, Hobart and Sydney in a manner similar to that which 
has always been allowed in Great Dritain, not only to English but to 
foreign telegraph companies, and which privilege prevails in Canada and 
other countries. 

When taking over the telegraph lines from the States, the Australian 
Federal Government had no alternative but to recognise and take over the 
obligations contracted by the States, and the agreement which the Federal 
Government has recently made with the Eastern Extension Company 
extends the principle of direct dealing with the public to Melbourne and 
Brisbane, but it limits the period to 12 years in lieu of the interminable 
arrangement made by the four contracting States with the company. To 
accuse the Commonwealth of granting a monopoly of cable business to the 
Eastern Extension Company in thus recognising the demands of common 
justice and fair play is both unjustifiable and misleading. 

In extendiug the sphere of Governmental activity to State-owned cables 
—the latest development of what some call State Socialism—it was 
surely not contemplated that private enterprise should be at once super- 
seded. The Imperial Government can hardly be expected to have much 
aympathy with any attempt to deal unfairly with the Eastern Extension 
Company, which has provided 80 many means for Imperial expansion, and 
it is certain that Australia, although holding a pecuniary interest in the 
Pacific cable, would tolerate no injustice to a company so intimately 
associated with ita existence, 
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Governments, when they go into business, must be content to accept 
with equal mind the vicissitudes of profit aud loss, and the Pacific combina- 
tion can hardly complain of that wholesom2 competition which ostensibly 
it was established to promote, or legitimately claim a monopoly which it 
was intended to abolish. 

Todmorden.—It was reported at the Council meeting on Wed- 
nesday that 110 applications had been received for the position of 
borough electrical engineer, at a salary of £250 per annum, and six 
applicants had been selected to appear before the Electric Light 
committee. 

Watford.—The equivalent of 22,000 8 c p. lamps are connected 
to the mains The question of putting down additional generating 
plant is to be considered. 

West Bromwich.—The second annual report of the borough 
electrical engineer (Mr. Wray) states that the total number of units 
sold was 285,848, against 62,894 sold to March 31, 1902. The supply 
of current to the tramways was commenced on Dec. 19, Extensioas 
made to the generating plant brought the total capacity up to 650kw. 
The total works cost was 181d. per unit sold, compared with 4:48d. 
last year. The total cost per unit, including interest, was 2 75d. The 
number of consumers connected during year was 53, representing 
1,753 8 c.p. lamps. The demand for current for traction was steadily 
increasing. The accounts show total expenditure £44,824, and deficit 
on year's working £435. 

Westminster.—The City Council have approved the plans and 
arrapgements of the Charing Cross and Strand Electricity Supply 
Corporation for the lighting of the Strand between Exeter-street and 
Temple Bar by arc lamps. 


Western Union Telegraph Co. v. Pennsylvania Railroad Co. — 
What appears to be a very high-handed proceeding on the part of 
the Pennsylvania Railroad Co. has to be recorded. An action was 
brought by the Western Union Company for an injunction to 
restrain the Railroad Company from interfering with its telegraph 
lines and rights over the Railroad Company’s lines, This action 
having failed, orders were at once given for the taking down of the 
Western Union Company's lines and poles to the extent of 1,500 
miles of line and 60,000 poles, dislocating to a considerable extent the 
Western Union Company's operations. Damage is estimated at over 
£100,000, and an action at law is threatened to re:over these dam iges. 


Wigston Magna.—The Electric Light committee are fending a 
deputation to towns of a similar aize owning electricity works to 
collect information. 


Withington.—The Council have applied for a further extension 
of 12 months for carrying out the terms of their tramways provisional 
order, 1897. 

Wolverhampton.—Followiog upon last week's decision of the 
Corporation not to take over the tramways equipped on the Lorain 
surface-contact system, the Tramways committee have now appointed 
a sub-committee to deal with the company, in conjunction with the 
town clerk, on the subject. Mr. C. E. C. Sbawfield, the borough 
electrical engineer, has been instructed to prepare estimates and speci- 
fiations for the equipment of the existing lines on the overhead system. 
Provisional tendera have been accepted for laying the permanent 

Way on certain routes and their equipment on the overhead syatem. 

Workhouse Lighting, &c.—A complete installation of about 

2,200 lights, including generating plant, battery, switchboard, under- 
ground mains, &c.,is being put in at Wolverhampton by Messrs. 
G. H. Woods, Slacke & Co. of Blackburn, and this firm are also 
installing about 400 lights at Wakefield Workhouse, including 
generating plant, switchboard, &c. ; about 600 lights at the Langho 
Inebriates IIomes (for the Lancs, County Council); and have just 
completed about 2,000 lights at Nottingham Workhouse ; 1,800 lights 
at Burnley Workhouse ; and 600 lights, telephones, belle, &, at the 
Baguley Lodge Sanatorium near Manchester. 


The Social Side of Electricity Supply.—The second annual 
smoking concert of the staff of the Manchester Corporation electri- 
city department was held on the 15th inst. under the presidency of 
Mr. G. F. Metzzer, the chief engineer. The gathering numbered 
350, and included representatives of the chief contractors to the 
department. | 

The second annual staff dinner of the Manchester electricity 
department took place on May 20 under Mr. Metzger’s presidency, 
when covers were laid for 40. The visitors included Councillors 
Bowes, Beastow and Allison, Mr. J. McElroy, the general manager 
of the tramways department, &c. In replying to the toast of * The 
Staff,’ Mr. Metzger gave some interesting figures relating to the 
department's operations, showing that Manchester has already 
the largest electricity supply and was second last winter only to 
the City of London Company in maximuin demand. This inferior 

ition Mr. Metzger intends shall disappear this year. Mr. McElroy, 
in responding to the toast of The Visitors, complimented the 
electricity department on the splendid work done by them for the 
tramways department. 

Mr. Kemp, the resident engineer at the Stuart-street station of 
the Manchester Corporation electricity works, who is leaving to 
take up an important position on Dr. Kennedy’s staff, was the 


recipient of a presentation from the staff of the department on the 
occasion of the annual dinner above referred to. 

The famous walking test of the members of the London Stock 
Exchange has proved infectious, and “walks” are being organised 
all over the country. On Saturday last the Croydon Corporation 
staff had a 20-mile walk with 23 participants. The event was won 
by a member of the electricity works staff, Mr. H. D. Morrant, who 
accomplished the task in 3 hours, 36 minutes, after only a fortnight's 
training. The Mayor of Croydon and Mr. J. Gray Scott, the borough 
electrical engineer, and other heads of departments were judges. 

The employés of the Reason Mfg. Co., Brighton, organised a 
walking contest last Saturday to Bolney and back, 29} miles, and Mr. 
F. T. Halewood, of the office staff, completed the journey in 
4 hours 52 minutes 8 seconds, and won. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

Alteration of Dale.—'The date for receipt by consulting engineers 
(Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster, 
S. W.) of tenders for supply of rails, &c, to the municipality of 
Johannesburg has been altered from June 8 to June 15. 


The directors of the North-Eastern Railway Co. invite tenders for 
telegraph stores, including telegraph apparatus, wire and line stores. 
Forms of tender from Mr. C. H. Ellison, telegraph department, 
York, and tenders to the secretary (Mr. C. N. Wilkinson), York, by 
noon, June 8, See also advertisement. 


Wood Green District Council invite tenders for supply and laying 
of underground mains, roadwork, &c., for private lighting. Speci- 
fications from the clerk (Mr. F. W. Britton, F.C.I.S.), Town Hall, 
Wood Green. "The work is to be carried out in accordance with the 
plans and specifications of the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen Street-place, London, E.C., from whom further 
information can be obtained. "Tenders to Mr. Britton by noon 
June 24. Sec also advertisement, 


Bradford Guardians invite tenders for a complete electric lighting 
installation at their Sanatorium for Consumptives, Eastby, near 
Skipton. Specification and form of tender from the engineer and 
architect (Mr. Fred Holland), 11, Parkinson’s-chambers, Bradford, or 
from the consulting electrical engineer (Mr. F. W. Cuttriss), Pruden- 
tial-buildinga, Park-row, Leeda) An advertisement contains further 
particulars, Tenders to the clerk (Mr. Thomas Crowther), by noon, 
June 11. 

Derby Tramways committee invite tenders for steel rails and fish- 
plates, locking bolts, nuts and washers, tie-bars, nuts and washers, 
points, crossings, and other special work; excavating, concreting, 

late laying, paving, &c. ; poles, overhead wiring, &c.; feeders, con- 

uits, &., and cars. Plans from the borough engineer and surveyor. 
(Mr. John Ward) or the borouvh electrical engineer (Mr. T. P. 
Wilmshurst) after June 3. Tenders to the town clerk (Mr. G. 
Trevelyan Lee), 15, Tenant-street, Derby, by 9am., June 16. An 
advertisement contains further particulars. 


Dublin Electric Lighting committee invite tenders for maximum 
demand indicatora. Specifications from the consulting engineer 
(Mr. Robert Hammond), 64, Victoria-street, Westminster, S.W. 
Tenders, addressed to secretary (Mr. F. J. Allen), 82, Dame-street, 
Dublin, by 10 a.m. on Thursday, June 4. See also advertisement. 


Curd i Tramways Committee invite tenders for single-de:k com- 
bination bogie cars, to be ordered in multiples of five. Specification, 
&c., from the borough electrical engineer and manager (Mr. 
Arthur Ellis), Central Offices, ‘The Hayes, Cardiff. Tenders to be 
delivered to the town clerk (Mr. J. L. Wheatley) by Wednesday, 
June 10. 

Gloucester Electricity committee invite tenders for two 200kw. 
high-speed steam generators, negative booster and accessories, one 
large condenser and Edwards air-pump to deal with 10, O00lb. of 
steam; steam, exhaust, water and drain pipes and valves; switchboard 
and instruments, accumulators and reversible booster. Tenders to 
town clerk (Mr. Geo. Sheffield Blakeway) by 4 p.m. June 16. 

Gloucester Tramways committee also invite tenders for rails and 
permanent way construction, cables, troughs, feeder pillars, poles, 
overhead line material and rail bonds, cars and trucks and electrical 
equipments for cars. Tenders by 4 p.m. June 20. 


Brighton Corporation invite tenders for 5,400kw. of generating 
plant at Southwick power station, and 5,000kw. of motor-generator 
converting plant, together with switchboards, &c., at North - road 
station, "lenders to town clerk (Mr. Francis J. Tillstone) by June 8. 


Battersea (London) Borough Council invite tenders for prepayment 
meters. Tenders to borough electrical engineer (Mr. II. R. Forbes 
Mackay), Lombard-road, London, S. W., by noon June 2. 
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Bradford Corporation invite tenders for electric lighting of the 
Cartwright Memorial Hall, Lister Park, Bradford. Tenders to town 
clerk (Mr. F. Stevens) by June 13. See advertisement. l 

Ashton-under-Lyne Guardians require tenders for wiring, &, their 
new hospital and nurses’ home. Tendera to clerk (Mr. G H. 
Partington) by June 3. 

Maidenhead Council invite tenders by June 12 for extensions of 
electricity station buildings. ! 

Hackney Council require tenders by 4 p.m. June 11 for founda- 
tions for steam dy namo, condenser and pumps. 

Cardiff Tramways committee invite tenders for single deck com- 
bination bogie care. Tenders by June 10. 

Colchester Corporation invite tenders by June 10 for a traction 
switchboard. 

Copenhagen Corporation invite tenders for coal and ash conveying 
plant. Tenders to Kéóbenhavns Belysningsvaesen, Copenbagen, 
Vestre Boulevard B, by noon June 17. 

Tenders are invited until June 14 by Mora (Toledo, Spain) 
Municipal Council for au electric lighting concession for six years. 
Tenders to El Secretario del Ayuntamiento. 

Gosielies (Belgium) Municipal Council invite tenders until June 8 
for a concession for public and private lighting. 

Mediterranean Railway Administration, Milan, invite tenders until 
June 10 for a 10-ton electric crane for the Florence station. 


TENDERS RBOBIVED AND ACCEPTED. 

Mesars. Harland and Wolff, Belfast, have placed a contract with 
the British 'l'homson-Houston Co. for a main switchboard for 
their new generating station, consisting of 64 panels, for controlling 
the whole of the generating plant and the distribution system for 
their extensive shipyard. The switchboard will be 128fc. in length, 
and is probably the largest for a private industrial plant in the 
United Kingdom. 

Brighton Corporation have accepted the tender of H. J. Galliers 
for electric lighting, fire and telephone installation at the Borough 
Sanatorium, in lieu of the offer of Reed & Sons, who withdrew their 
tender owing to error in tendering. 
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SPECIAL NOTICE. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
a most complete set of particulars relating to 

Electricity Supply Undertakings. 

Electric Power Schemes (including Maps of Areas). 
Electric Tramways and Railways. 

Locomotion in London, 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all mattera relating to the Electrical Profession and 
Industry, the following NEw items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
New German Electric Wiring Rules and Regulations. 
Spanish Government Regulations (1903) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. 
Safety Regulations in German Electricity Works. 
Railway Telegraphs and Electric Block Signalling. 
Electric Lighting on the Railways of the United Kingdom. 
Water Power in Ireland. 
STANDARDS FOR COPPER SPECIFICATIONS (1903). 
ELECTRIC SUPPLY MAINS CONTRACTS. 
ilectricity in Mines, Home Office Commission on. 
Engineering Standards Committee. 
Parliamentary Record for 1902. 
Factory and Workshop Regulations. 
New and Extended Interest and Sinking Fund Tables, 
I. E. E. form of Model Contract (1903). 
Marylebone Arbitration Award (1903). 
Purchase Prices of Electricity Supply Undertakings to Date. 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects, 
Submarine Cable Notes. 
Wireless Telegraph Notes, 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes, 
Agreement between Tunbridge Wells Corporation and the Nationa 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilitie:, 
Cables of the Empire—Digest of the Parliamentary Committee's 
Report. &c. &c. &c. 
The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook" remains as before—i.«, United Kingdom, 12s. 6d., post 
free 13s. 3d. ; British Colonies, 14s, Gd. ; United States, 16s. ; other 
countrles, 15a, 


for 1902. 


— 


St. Pancras (London) Council have received the following tenders 
for new condensing plant for their King’s-road electricity station :— 


Condensing Condeneing 

surface. surface, 

Mather and Platt Sq. ft. | Worthington Pump- Sq. ft. 
(accepted) £1,005 ... 2.700 | ing Engineering Co. £1,035 .. 2,200 


2.500 ' Alley and MacLellan 999 ... 2,500 
2,550 Thornton & Crebbin 985 ... 2,500 
2,500 | John Cochrane ...... 938 ... 2,200 


Davey Paxman & Co. 1,227 * 
Couper, Schwarz X Co. 1,185 ... 
Belliss and Morcom 1,175 ... 


Mirrlees- Watson Co. 1,115 . . 2,500 Isaac Storey & Sons 925... 2,200 

Masson, Scott & Co. 1,685 ... 2,500 | Cole, Marchent and 

Fairbairn, Lawson & Morley 925 ... 2,500 
Co. 1,047... 2,400 D. Stewart & Co. ... 913... 2,400 


Betrams Limited ... 1,026... 2,400 W. H. Allen, Son & Co. 885 .. 2.200 


Battersea (London) Council have accepted the tender of Mackenzie 
Bros. for 109 arc lamp pillars and brackets at £1,144. 10s, and that 
of the Gilbert Arc Lamp Co. for 112 arc lamps at £1,034. The 
tender of the latter company has also been accepted for 23 ares and 
brackets for street lighting on the Latchmere estate at £158. 


Faversham Corporation have accepted fullo wing tenders :— 


Anchor Cable Co., cables £4,252 0 0 
Electrical Power Storage Co., storage battery ...... 1,072 12 8 
B. Thomas, switchboard  ...................... eese . 478 9 0 


British Westinghouse Co., gas engines and producer 2,555 0 0 

Southwark (London) Council have placed an order with the Reason 
Mfg. Co. for 15, 3, 5 and 10 ampere meters, fuses, sealing troughs 
RT boards at schedule price, and with the Electrical Co. for 15, 20 
and 50 ampere meters. 

Acton District Council have accepted the tender of Boaz & Son; 
for the electric lighting of the public baths and temporary oflices, &c.. 
at £1,425. 178. 6d. The contract includes wiring and fittings and 
the supply and erection of the necessary generating plant. 

Folkestone Corporation have accepted the tender of the Horafall 
Destructor Co. for a refuse destructor at £6,858, 

York City Council have accepted the tender of Arnold & Sons for 
extensions of the electricity station buildings at £13,250. 

Babcock and Wilcox have obtained a contract for the supply of a 
water-tube boiler for Bedford electricity works at £1,556. 

Londonderry Corporation have placed a contract with the Elec 
trical Power Storage Co. for storage batteries, to the specification of 
Messrs. Preece and Cardew. 

Preston Tramways committee have accepted the tender of Dick 
Kerr & C». for steam engines and dynamos at £5,916, and that of 
Yates and Thom for Lancashire boilers and superheatera at £1,591. 

The Newcastle Electric Supply Co. have renewed their contract 
for the exclusive supply of motors (both direct-curren: and three 
phase) for ensuing year with the British Thomson- Houston Co. 

Bilston District Council have accepted the tender of W. J. Furze 
& Co. for wiring the town hall, public offices and free library, and 
that of N. Bailey & Co. for wiring the public market. 

The tender of C. Payne & Co. has been accepted for providing 4 
system of telephonic intercommunication at Norwich City Asylum 
at £75. 

Hackney (London) Council are recommended to accept the tender 
of Ferranti Limited for a switchboard at £1,792, and that of Ashton, 
Frost & Co. for pipe work at £1,450. 

The Electrical Power Storage Co. have received contracts fecm 
Darlington Corporation for E. P. S. storage batteries, to the specifi-a- 
tion of Messrs. Kennedy and Jenkin. 

The Lancashire Dynamo Co. have secured the order for two sets 
of reversible boosters and awitchboards for Govan. 

Bridlington Town Council have accepted the following tenders :— 
Johnson and Phillips, two 100kw. steam dynamos, 10-ton travelling 
crane, &c., £2,459 ; ditto, switchboard, &c., £858; Clayton, Son & Co., 
two Lancashire boilers, Green economiter, &c., £1,413 ; Electrical 
Power Storage Co., storage battery, £1,067. 10s. ; Anchor Cable Co, 
mains and cables, £9,251. 68, 5d. ; John Spencer, pipe-work, pumps 
and heater, £1,429; British Prism Globe Electrical Co., street 
lighting columns and fittings, £2,597. 183. 6d. 

Bridlington Council have also accepted the tender of G. Storr & 
Son for erection of electricity station buildings at £5,238. 

Burnley Corporation have accepted the tender of Dick, Kerr & Co. 
for eight electric tramcars at £756. 68. each. 

Watford District Council have placed an order with J. G. Childs 
& Co. for a coal conveyor at £489. 

Hornsey (Middlesex) District Council have ordered a cable wagon 
from Rawlinson & Sons at 446. 


BUSINESS NOTICES. 

The Simplex Steel Conduit Co. (to meet the continued and 
increasing demand for their goods in Scotland) have opened a branch 
office and stores at 1654, West George-street, Glasgow, under the 
manarement of Mr. D. G. Brooks. A large stock of all grades of 
conduits and fittings will be kept ready for immediate delivery. 

The Metallic Seamless Tube Co. (Ltd.), Wiggin-street, Birming- 
ham, have opened a depot at 18, Carliol-street, Newcaestle-on-Tyne, 
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under the charge of Mr. J. A. M. Collier, who also represents the 
company in Northumberland and Durham, 


Messrs. Hunt and Hess, of The Grove, Hackney, London, N. E,, 
manufacturers of *'Litholite," have appointed Mr. Harold Elliot, 
30, Bootle-street, Manchester, to represent them in Lancashire and 
Cheshire. 

Signor Camillo Olivetti, manufacturer of electrical instruments, 
&c., Ivrea, Italy, informs us that, owing to increase of business, he 
has formed a company, with the title of C. Olivetti & Co, which will 

on the business, and. to cope with the technical as well as the 
business side of the undertaking, it has been decided to transfer 
the offices from Ivrea to more extensive premises in Milan. The 
technical and administrative departments will remain in Ivrea, where 
correspondence should be addressed. | 

The Accumulatoren Werke E. Schulz, Witten, Germany, have 
formed in Manchester the Accumulator Mfg. Co. (Schulz Patents), 
with the sole right to manufacture electrical stationary and portable 
accuurulators, under the Schulz patents, in Great Britain and Ireland. 
The selling agents are Messrs. Baker, Bauer & Co., 3, Garden-street, 
Manchester, and 102, Fenchurch-street, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At Warrington Bankruptcy Court last week W. T. Sampson, 
electrical engineer, obtained his immediate discharge subject to 
judgment being entered for a sum sufficient to bring the dividend 
up to 35. in the £. 

In the voluntary liquidation of Morgan, Móndey & Co. (Ltd.), 
Rotherham, the liquidator (Mr. H. J. Allen, St. Peter’s-close, 
Sheffield) regrets Lis inability to pay a dividend. The amount 
realised ‘‘ is chiefly absorbed by the debenture holder, and the only 
consoling point about this is that the cash so raised by debentures 
was paid to some of the creditors who were pressing for payment at 
the time.” The statement shows total receipts £280. 14s. 9d. 

It has been decided to wind up voluntarily the Railway Construc- 
tion Co. (Ltd.), and Mr. W. Chaplin, 130, Dashwood House, London, 
E.C., has been appointed liquidator. 

Claims against Rosling and Fynn (Ltd.) must be sent by June 27 
to the liquidator (Mr. W. M. Gray), District Bank-chambers, Bradford. 


Sales by Auction.— Mr. F. Terry Horsey (Messrs. Fuller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by auction, unless 
previously disposed of by private treaty, on June 23, at 11 o’clock, the 
freehold works of the Electro Chemical Co. (1900) Ltd., situate at 
Boardman’s-lane, Parr, St. Helens, Lancs., and occupying about 
143 acres, with railway sidings and water communication, An 
advertisement contains additional information. Further particulars, 
&c., of Messrs, Walter Webb & Co., solicitors, 23, Queen Victoria- 
street, London, E.C, of the receiver (Mr. Robert Shaw), 50, Denton 
Green-lane, St. Helens, Lancs., or of the auctioneers, 11, Billiter- 
square, London, EC. 

Messrs. Fuller, Horsey, Sons and Cassell have also been instructed 
to sell by auction, in lots, at the above-mentioned electrochemical 
works, on Tuesday, June 23, and following days, at 11 o'clock each 
day, the whole of the modern plant and machinery. Some particu- 
lars of the chemical and electric generating plant are set out in an 
advertisement, and the same may be viewed by order and catalogues 
obtained from the parties mentioned in the preceding note. 


Electric Fittings Sale.—Messrs. Fuller, Horsey, Sons and Cassell 
will sell by auction in lots, at 22-23, Garlick-hill, Queen Victoria- 
street, E. C., on June 9, at 11 Clock precisely, the stock of electrical 
and gas fittings of Hands Limited, including electroliers, electric and 

brackets, pendants and standards, telephones, switches, fuses, 

; also the plant and machinery. Further particulars in an 
advertisement. The whole may be viewed and catalogues obtained 
from the auctioneera, 11, Billiter-square, London, E. C. 

Exhibitions.— There will be an exhibition of Home and Inter- 
national Industries at Trent Bridge, Nottingham, from May to 
October, 1903. The opening ceremony took place yesterday (Thura- 

day). The director-general of the exhibition is Mr. Imré Kiralfy. 

The Cork Interaational Exhibition was opened by the Lord 
Lieutenant (the Earl of Dudley) yesterday, Thursday. 

Enclosed Liquid Starting Resistances for Motors.— The 
Sandycroft Foundry Co., Chester, have issued an illustrated 
descriptive pamphlet of a new enclosed liquid starting resistance 
(Woolliscroft’s patent). The company state that the demand for this 
apparatus has necessitated the equipment of a separate manufac- 
turing department, as electric power users have taken very readily 
to the instrument. Full directions tor installing accompany the 
pamphlet. Our illustration shows a switch with circuit open and 
ready for starting a shunt motor. In stopping the motor the switch 
puts in all resistance before opening the circuit. A isa lever rotating 
on an axis held by a catch when in vertical position, B is a cast-iron 
case containing liquid on insulating bearings and free to rotate when 
picked up by the retaining coil in series with the field, C is a sliding 
contact bred to the internal blade; although insulated from it, it 
rotates with B. D shows a maximum release protected inside the 


THE ELECTRICIAN, MAY 29, 1903. 


—— — — — Foie qe — 


cast-iron bearing pedestal, E is the minimum release and retaining 
coil, F shows the level of the liquid, G is a retaining catch, H a short 
circuit contact fixed to B, and J are insulated bearings. It is claimed 
that the reduction of risk from fire is an important feature of the use 
of this apparatus, as from its method of construction burn-outs are 
very improbable. It is especially designed for use in situations 
where inflammable material, dust or gases may be met with. The 
illustration shows a starting resistance with “overload” and “no 
voltage” releases, which are automatic and always ready for imme- 
diate action. By the use of the apparatus the motor can be stopped 


from any point by means of a press button. By altering the density 
of the liquid (which is common soda and water) the resistances can 
be made to suit a large range of voltages up to 700 volts. For lifts, 
capstans, &c., where reversing motors are used, a special form of 
safety enclosed liquid reversing switch resistance, on the same 
principle as the one shown in the illustration, is made. : 


Umpire Batteries.— The accompanying illustration shows the 
latest type of ** Umpire” portable battery, which Messrs, Sutherland 
and Marcuson have specially designed for export, for use on board 
ship, for wireless telegraphy, &c. Each element is quite inde- 
pendent, is fitted with two terminals entirely made of non-corrcding 


LATEST FORM OF ‘ UMPIRE” PORTABLE BATTERY. 


materials, and is thus readily removable. As with all accumulators, 

rovision has to be made for the escape of gas, so that they cannot 
ps inverted or laid on their side; but they are practically water- 
tight and thoroughly portable. The connections are made on top 
with wire, and the arrangement has the advantage that the cells can 
be connected all in series, all in parallel, or any combination of 
parallel and series as desired. The two batteries shown have three 
cells each (6 volts) and a capacity of 30 ampere-hours. 


Kaye’s New Patent Serrated Oil Can.—Messrs. Joseph Kaye 
& Sons, Lock Works, Leeds, and 93, High Holborn, London, have 
placed upon the market a new patent serrated oil can. By a new 
system the seams or joints of all vessels made of sheet metal may be 
more securely soldered or brazed than by the old method where a 
plain cut edge or rim has to be made water or oil-tight. The serrated 
edge shown in our illustration not only accomplishes this object, but 
the top or lid of the can may be soldered within the vessel, adding 
considerable strength and stability to the already long life of a“ K 
oil can. For more than 30 years Mesers. Kaye have made a speciality 
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of these goods, and we have previously recorded their improvements 


in manufacture. These improvements have included the seamless 
can fitted with patent thumb button and the patent seamless spout, 
the latter being so made that it may be bent into any convenient 
form without fear of breakage or leakage. Their most recent improve 
ment (a patent slide feedhole, as shown at A) consists i» op iatiay 


KavE's New PATENT SERRATED OIL CAN. 


the feedhole automatically by the opening and closing of a hinged lid 


or cover, the latter being ingeniously linked to their original slide, 
which has also the advantage of keeping the feedhole quite clean. A 


new and complete range in eight sizes, from 3th pint to 2 pints, are 
now available. 


A New Fault Localiser.—Measrs. Nalder Bros. & Co. are putting | 
on the market a simple and inexpensive form of slide-wire bridge for | 


the localisation of faults on Mr. F. C. Raphael's direct-reading 
principle. It consists of a wire stretched over a divided scale with 
provision to make contact at two points. "This wire is connected to 


GENERAL VIEW OF FAULT LOCALISER, 


a battery and galvanometer to form two arms of a Wheatstone bridge, 
the faulty cable loop forming the other two arms. The slider on the 
instrument is then placed to mark off the length of the loop on the 
scale, and a jockey contact is moved up and down on the wire until 
the position of balance is obtained. The reading at this position 
gives the distance of the fault from the end of the cable. The figures 


Galvanometer 


Sheathing 
or Earth. 


Fault? cable Loop 


DIAGRAM OF CONNECTIONS. 


above show tlie general appearance of the instrument and a diagram 
of connections. The instrument is enclosed in a case with a handle 
and full instructions for use are pasted inside the lid. Its overall 
dimensions are 2ft. 6in. by 53in. by 2}in.; weight 741b. The makers 


of appreciable resistance may be localised as well as a dead earth or 
a short circuit. 


Aron Meters.—We have received the following from the 
General Electric Co. :— 

It appears that for some yeara past the Physikalisch Technishe Reich- 
sanstalt in Germany have been conducting tests on electricity meters 
with a view to determining, on behalf of the Government, which par- 
ticular types are fit to receive official certification at the hands of the 
various testing authorities in Germany. The trials have been most 
exhaustive, and embraced tests, not only for accuracy, but for reliability 
and durability in use. The Aron meter has the distinction of being the 
first type to be passed for both direct and alternating currents, and 


tingle aud polypha-e. The official announcement appears in the Electro. 
| technische Zeitschrift, 1903, part 20 :—“ In accordance with section 10 

of the law of June 1, 1823, respecting electrical unite, the testing 
authorities throughout the German Empire can now give certificates for 
the following types of electrical measuring spparatus: (1) Reversing 
meter for direct-current, type K and L, made at the electricity meter 
factory of H. Aron in Charlottenburg; (2) reversing meter for single and 


_ polyphase alternating current, type P and N, made at the electricity meter 
factory of H. Aron in Charlottenburg." 


, §teljes Typewriting Telegraph Instruments.—<An exhibition 
of the Steljes typewriting telegraph instruments was held yesterday 
at the offices of thecompany. The new instruments shown were the 
latest models, with new patent shaft change-over gear. 


A New Protractor.—<A protractor of new design has been sent 
us for inspection by the patentee, Mr. F. Seaton-Snowdon. It is 
a successful attempt to improve upon the old form of protractor 
by not merely dividing the circumference off into degrees, but by 
giving at the same time the corresponding values of sines, cosines, 
tangents, cotangents, cosecants, secants, versines and coversines. 
For anyone who has to set off angles, or has occasion to use their 
trigonometrical ratios, this appliance will prove a valuable time- 

| saver. A few other useful items have also been embodied in this 
| protractor, viz, two scales, one in millimetres, the other in inches, 
| partly divided into tenths, partly into eights ; also two right-angle 
set squares with base angles of 45deg. and 30deg and 60deg. respec- 
| tively. The protractor is in the form of a ring, Sin. in diameter, 
in the four quadrants of which are printed in clear type and 
opposite the radial degree lines, the values of the trigonometrical 
| functions as enumerated above. The scales and set squares 
are placed in the centre, and are so arranged as to stiffen 
the ring of the protractor proper. The instrument is made 
in brass, transparent celluloid and strong glazed cardboard.“ 

Catalogues, &c.—Messrs. Siemens Bros, & Co. have ready 
pamphlet No. 4, treating of “Searchlight Projectors,” and 
dealing with their mechanical features, electric and hand con- 
trol, &c. Some projectors of the most recent types are illus- 
trated, and the pamphlet goes more or less fully into the con- 
struction and working of this apparatu, 

Mr. Arnold Kramer, Parliament-mansions, Westminster, 
S.W., representative for Great Britain and the colonies of 
Messrs. Max Schorch & Co., of Rheydt, Germany, sends us 
copies of lists Nos. 1, 2, 3, 4, 6, 8 and 9 (edition 1903) dealing 
with direct-current dynamos and motors, dynamos for electro- 
chemical work, rheostats for direct-current motors, polyphase- 
current motors, switchboard instruments and apparatus, arc 
lamps and accessories and incandescent lamp fittings, The lists 
are fully illustrated and deal with a large variety of articles. 


The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
forward advance copies of new price lists of standard and precision 
instruments of the * Union" type. "These lists deal with ammeters 
and voltmeters, and form the first sections of a comprehensive list 
now in the press dealing with milliampere meters, portable and 
combined testing ammeters and voltmeters (single or twin), tramcar, 
launch and automobile ohmmeters, &c. This apparatus is made on 
the standard repetition principle with the exception of the scales, 
which are a Aes d marked to meet the results obtained in test- 
ing. A large stock of alf ordinary ranges of these instruments will 

be kept by the company. 

The Electrical Co., 122-124, Charing Cross-road, London, W. G, 
have ready price list No. 24 of portable motors and drilling machines, 
and a supplementary list, No. 2, of small dynamos. In list No. 24. 
a varied assortment of drilling machines and parts therefor are 
shown and described. 

The Bru:h Electrical Engineering Co. have started the issue of a 

| get of * Brush Bulletins" No. I of these deals with steam dynamos 
for traction and power, and illustrates examples of the Brush 
300kw. and 200kw. sets. No. 2 deals with turbo-generators of the 
Brush- Parsons type, and illustrates two examples of these sets. 

The “ W " section (wires and cables, &..) of the main catalogue of 

the General Electric Co. is now ready and comprises 70 pages of 


| elosely-printed matter and illustrations dealing with cables and wires 


and the general accessories used in installation work, as manufactured 
point out that, the test is independent of the resistance of the 


cables, which is often not known with accuracy, and that a fault | 


by tbis company. 
A catalogue of stationary accumulators reaches us from the British 


Accumulator Co, Parliament-mansions, Victoria-street, London, S. W. 


The pamphlet contains full particulars of the construction of the 
cells in various sizes, prices, trade terms and other matters. 


Exports of Blectrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from May 20 to 26, with the ports of 
destination :— 

Africa—Alexandria, £75; Cape Town, £372; Delagoa Bay, £667; 
Durban, £1,482 ; East London, £72 ; Port Elizabeth, £4,115 ; Port Said, 
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£30; Suez, £75. Argentina —Buenos Ayres, £55, Australasia—Fremantle, 
£21; Melbourne, £1,460 (including £1,350 telegraph cable); Perth, 
£28 ; Sydney, £1,684. Bclgiwm—Brussels, £45. Canada —Halifax, £265; 
Montreal, £63 ; Toronto, £54. Ceylon —Colombo, £75. China—Shanghai, 
£386. Frunce —Marteilles, £25. Gibraltar, £8,120 (telegraph cable). 
Hawaiian /slands—Hayti, £8,146 (telegraph cable). Holland — Amsterdam, 
£674 ; Rotterdam, £45 (telegraph wire) Hong Hong, £25. India— 
Bombay, £94; Calcutta, £244. Japan—Yokohama, £108. North Atlantic, 
£26,000 (telegraph cable). Russia—Odessa, £169; St. Petersburg, £61 
(telegraph wire). Straits Settlements — Penang, £2,600; Singapore, £11. 
Sweden — Gothenburg, £100; Stockholm, £142 (telegraph material). 
U. S. A.- New York, £15. Total £57,601, against £20,500 in six days last 
year (May 22 to 27). 


PATENT RECORD. 


oss 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Putent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification, The numes within parenthesis 
are those of communicators of inventions, When Complete Specification accom- 
panies application, an asterisk is ui red. 

Unless otherwise stated, the application is made in London. 


January 3, 1903. 
162, F. MisxanIL. Berlin. Electric railway system.“ 
174. J. RicBMoND and R. F. Carty. Electric control of lifts. 
175. A. WILLIAMS. Promoting discharges across a dielectric gap in a 
circuit. 
188. W. P. THowrsoN. Field windings. (Berliner Maschinbau A. G. vorm. 
L. Schwartzhopff, Germany.)* 
l January 5, 1903. 
213. E. K. Scorr. Farningham. Winding for barrel- wound armatures. 
221. A. MecHAM. Glasgow. Loud speaking telephones. 
258. LA COMPAGNIE GENERALE D’ELECTRICITE. Rail bonds. (Date appli. d 
for, Jan. 6, 1902, date of application in France.)* 
266. A. H. FiNLAY and R. H. F. FiNLAY. Electrolytic cells. 
267. R. J. SuBEHY and A. G. CunrHEÉY. Electric signalling and con- 
trolling apparatus for railway and tramway systems.“ 
273. A. MÜLLER. Electrodes for secondary batteries. 


January 6, 1903. 
H. HoLpEN. Birmingham. Terminals for attachment of cables. 
A. Epison. Storage batteries.* 
. J. G. V. Lana. Regulating electric motors.* 
M. Brown. Surface contact electric railway systems for pre- 
venting short circuits.“ 
A. Newton. Storage battery plate. (C. Coster, U. S.)“ 


E. DzvoxsHIRE. Conduits and troughs for electric conductors. 
8. 


January 7, 1903. 
Trolleys for electric cars. 
HALL. Thermostats. 
RODERBOURG. Negative electrodes for secondary batteries. 
E. Kersey. Lingfield. Arrangement of conductors and other 
parts of electric railways to prevent accidents. 
H. Lake. Lightning arresters. (Hall Signal Co., U.S.)“ 
SrEN ER. Alarm apparatus for doors, safes and the like. 
MUIRHEAD, Coberers. 
E. J. Javaux and A. M. L. Barsov. Control of the speed of direct - 
current dynamos and motors. 
459. R. J. J. Swan. Barking. Prepayment attachment for electricity 
me ters. 


888 BBRÓd BE 8888 


S. 
T. 
J. 
W. 
P. 
T. 
. F. H. GREENHALGH. Manchester. 
E. 
C. 
E. 
H. 
O. 
A. 


5 


January 8, 1903. 

495. S. R. MILNER. Sheffield. Automatic mercury vacuum pump.“ 
904. W. R. LAKE. Carbon brushes. (La Société Anon. Le Carbone, 

France.) . 
517. J. NAvLoR. Liverpool Miners’ lamps ignited electrically. 
518. S. C. Davipson. Back gearing appliances for motors and turbines, 
525. G. Bowron, Contact breakers. 
939. C. D. ABBL. Joining electric leads. (Gebrüder Siemens & Co., 

rmany.) - 


Ge : 
S41. V. POULSEN. Storing and reproducing audible messages and signals. 


January 9, 1903. 
552. J. BigTWIsLE, Manchester. Electrolysis. 
569. J. T. Dawgs. Liverpool Magnetic separators. 
578. L. O. Futter. Incandescent lamps. 
. P. M. Bates. Improved fire alarm. 
F. Laver, Accumulators or storage batteries.“ 
599. F. Harvey. Electric alarm for signalling, firing cartridges. 
618. J. FERGUSON and W. H. Froop. Mouth or ear pieces, 
January 10, 1903. 
. S. W. Corrriss, Leeds. Electric fuses. 
661. H. MARKUS and E. T. Wairetow. Manchester. Insulating material. 
669. H. LzrrNzR and R. N. Lucas, Byfleet. Relays. 
670. H. Lerrner and R N. Lucas. Byfleet. Begulating variable speed 
dynamos, 
685. SiguENS Bros. & Co. Switches having three contact arms, (Siemens 
and Halske A.G., Germany.)* 


695. H. Pierer and G. L’Hoest. Electric lighting of railway trains.“ 
702. B.T.-H. Co. and F. HorpkN. Electric measuring instruments. 
705. B,T.-H. Co. E. B. WEDMORE and A. 8.Cusitr. Electric switches. 


January 12, 1903. 
E. B. MinBuRN. Sparking plugs for vapour engines. 
G. SmitH. Coin-freed measuring apparatus for electric current. 
SIEMENS Bros. & Co. Device for indicating the condition of the 
electric-circuit controlling sir-brake valves. (Siemens and Haleke, 
A.G., Germany.) 


159. 
775. 
778. 


January 13, 1903. 
. H. CSAN VI and G. von Bárczay. Glusgow. Batteries.“ 
. W. P. Mines, Operating valves, switches, &c., at predetermined 
intervals. | 
. F. J. Kina, Magnetic separators. 
. J. W. Maniar. Storage batteries.“ 
. G. C, Marks, Clocks. (American Reminder Clock Co, U.S.) 
. B. T.-H. Co. and E. J. Mugruv, Are lamps. 


January 14, 1903. 
. B. T.-H. Co. and F. Hol DpEN. Automatic switches. 
W. R. Smita and H. P, Drinkwater. Incandescent lamps. 
G. GIN. Electrolytic manufacture of aluminium.“ 


January 15, 1903. 

. J. RoBINSON and W. C. Picken. Lifeguard for electric tramcara. 

. J. S. RicHARDSON, Electric time check for automatic machines. 

1,006. J. W. Witkinsow, Manchester. Trolley arms. 

1,032. G. H. WHITTINGHAM. Rheostats. (Date applied for Jan. 21, 1902, 
date of application in U.S.)* 

. G. H. WuirriNaHAM, Devices for automatically cutting out start- 
ing resistance of electric motora.* 

. J. A. FLEMING. Radiators for Hertzian wave telegraphy. 

. E. ScHATTNER. Incandescent lamps. 

. CALLENDER'8 CABLE AND CONSTRUCTION Co. and J. C. A. Warp. 
Fuse pillar boxes. 

. E. A. Carotaw. Thumb-pieces for switches. (G. E. Co., U.S.) 

1,058 and 1,064. E. A. CAROLAN. Switches, (G. E. Co., U.S.) 


1,059. E. A. CAROLAN. Hangers for overhead conductors. (G. E. Co, U.S) 

1,060. E. A. CAROLAN. Fuses. (G. E. Co., U.S.) 

1,061. E. A. CAROLAN. Clips for electric switches. (G. E. Co., U.S.) 

1,062. E. A. CanOoLAN. Arc lamps. (G. E. Co., U.S.) 

1,063. E. A. CAROLAN. Power transmitting mechanism. (G. E. Co., U. S.) 

1,065. E. A. CAROLAN. Electric couplings. (G. KE. Co., U. S.) 

1,066. E. A. CanoLAN. Combined switches and cutouts. (G.E. Co., U.S.) 

1,067. E. A. Ca NOLAN. Electrical measuring instruments, (G. E. Co., U.S.) 

1,068. E. A. CAROLAN. Generating and distributing alternating currents. 
(G.E. Co, U.S.) 

1,069. E. A. CanoLAN. Electric railways. (G. E. Co., U.S.) 

1,070. O. ErRHM and R. Schwanz. Are lamps. 

1,074. C. R. GARRARD and C. G. GARRARD. Electric generators. 

1,077. A. J. Bor. Couplings for wires. (W. Hofmann, Germany.) 

1,088. C. RopkRBOUd. Manufacture of positive electrodes. 

1,092. L. L. Guenon. Electromagnetic apparatus. 

1,095. J. F. McErBov, Electric lighting systems.“ 


January 1$, 1903. 
1,132. H. L. Dixon. Cord-grips for lampholders and electric fittings. 
G. L. HoaaN. Telegraph keys. N 
1,155. W. T. Henvey’s TRLEGRAPH WorKS and J. H. W. PrirrxkR. Cables. 
. W. C. HAD. Electric ignition for internal combustion engines. 
. C. S. F. MELLOR. Appliances for use with telephones. 
. W. Corin, Apparatus for testing electricity meters. 
. A. J. Boulr. Facsimile telegraph systems. (E. K. Gruhn, Germany.)“ 


January 17, 1903. 
E. BAILEY and J. C. NicHoLsoN. Leeds. Storage batteries. 
1,227. A. LANDSBERGER. Fastening incandescent lamps in their sockets.“ 
J. A. L. DEARLOVE, Telegraph apparatus. 


January 19, 1903. 


1,239. A. C. Brown. Combined traction, telephone and fire alarm. 

1,255. R. H. Rains. Bolton. Trolley standards, 

1,259. H. T. Logan. Motors, dynamos and the like. 

1,270. A. S. Moors. Switches. 

1,293. W. H. F. MunpocH. Measurement of magnetic induction. 

1,295. D. M. Dasoo. India. Automatic and electrical railway system. 

1,299. W. H. Stewart. Liverpool. Safety appliances for trolley lines. 

1,520. L. J. Le Ponto. Electric transmitting and speed changing 
apparatus.“ 


. G. Konn and M. ABT, Arc lamps. 


January 20, 1903. 
22,4214/02. C. M. Donn Ax and R. A. SMITH. Salford. Electromagnetic 
releasing mechanism for switches or cutouts. (Date claimed, 
Oct. 15, 1902.)* 
1,416. H. G. PRESTED. 
1,417. F. E. Ecmors. 


Miners’ electric lampe. 
Collecting currents from unipolar dynamos. 


January 21, 1903. 
1,459. A. KRRSHAw, W. KRRSHAw and J. HARRISON, 
guards for electric tramcars. 
1,467. H. S. DISTIN and A. SIRRRR. 


Manchester. Life- 


Swansea. Party line telephone 


circuits. 

1,488. A. Crygr and E. C. Newsy. Recording telephone or other oral 
communications. 

1,514. M. Danziagr. Clockwork electromagnetic  circuit-controlling 
apparatus, 


1,516. A. FouxT. Circuit breakers for engines of automobiles.* 
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11,814. 
11,820. 


11.824. 
11,827. 
11,828. 
11,830. 
11,834, 
11,836. 
11,838. 
11,839. 
11,841. 
11,813. 
11,819. 
11,850. 


12,073. 


12,080. 
19.073. 
19,128. 
19 291. 
19,432. 
20,557. 
20,682. 


22,180. 


H. Ortver and G. J. Parrott. rial. 
. ELECTRIC AND ORDNANCE ACCESSORIES Co. and L. J. ARON. Birming- 


. W. HUNT. 


J. E. SPAGNOLETTI. 


January 22, 1903, 

Brighton. Insulating material. 
ham. Metering and registering electrical energy to be charged 
for under varying couditions of supply. 

G. L. ANDERS and R. T. Smita. Inter- communication of telephones. 

H. NUx Ns. Halifax. Electricity meters. 

F. CHanRON, Electric ignition for explosion motors.“ 

W. H. Scott. Electric hoists. 


January 23, 1903. 
Stockton-on-Tees, Trolley frame and bracket. 
C. S. NORTHCOTE. Insulating and fixing switches, &c. 
T. R. OLLERNSHAW and E. C. HokGERSTAEDT. Manchester. Electric 
goods traction. 
J. H. RID. Generating electricity.“ 
A. MEYGRET. Electrodes for accumulatora. 


January 24, 1902. 
J. Stanway, A. R. FREAKLEY, F. BURTON and E. Cooker. 
Insulators. 
G. W. PATTERSON. 
J. K. Forrest. 
systems. 
C. E. Hunter and P. HurME, Switches. 


January 26, 1902. 

F. J. TunQvAND and J. F. WAK RILIN. Secondary batteries. 
H. KUPPER Automatic electrfying machines. 
G. Tarer. Switches.“ 
BoLLxRS LIM TT ED and E. J. CHAMBERS, 

insulators of electrical railways. 
E. Scumiptand A. Scumipt. (E. Leybolds' Nachfolger). Are ‘amp. 
Switches for controlling electric currents. 
Insulators. 
Cord grip for flexible conductors. 
Wireless telegraphy. (W. S. Hogg, U. S.)“ 


Derby. 


Linlithgow. Generating electricity from the sea. 
Glasgow. Carrying guard wires of trolley-wire 


Additions to the third. rail 


J. E. SPAGNOLETTI. 
T. W. STORBY. 
P. M. Justice. 


SPECIFICATIONS PUBLISHED. 
—All Specifications can be obtained at the uniform price of 8d. each. 


1902. 

Lake (G.E. Co., U.S.). Preventing commutator sparking. 

Lake (G.E. Co., U.S.). Systems of electrical connections for cur- 
rent-measuring instrumenta. 

Lake ((I. E. (o., U. S). Dynamo-ele:tric machines. 

Lake (G. E. Co., U. S.). Magnetic clutches. 

Lake (G. E. Regulation of dynamos. 

Lake (G. IL. Brush- holders. 

Laks (G. E. Condensers, 

LAKE (G.E. Commutator brushes and brush-holders. 

Lake (G.E. Controllera for electric motors. l 

Lake (G.E Co., U.S.) Controlling devices for electric arcs. 

Lake (G.E. Co., U. S.). Apparatus for measuring potential. 

Lakr (G.E. Co., U.S.) Fuses for electrical purposes. 

Lake (G. E. Co., U. S.). Controlling motors from a distauce. 

Lake (G. E. Co., U.S.). Volt-ampere meters or direct-current watt- 
meters. 

LAKE (G. E. Co., U.S.). 
machines. 

Lake (G. E. Co., U S.). Field magnets of dynamos. 

DRaAHaM. Pivot joint for electric light fittings. 

Rivers. Electric heater or radiator. 

Happan (Topffer and S?háJel). Electric burglar alarms. 

Branas. Means for supporting electric lamps and shades. 

WATERMAN. Electrical control of the water supply of layator-es, &c. 

WisE (Buckingham), Printing telegraphs. 

Soc. RADIGUET and Massiot. Electric ignition for gas burners. 
(Date applied for, April 9, 1902.) 


Laminated cores of dynamo.electric 


22,4214. DORMAN AND SMITH. Electromagnetic releasing mechanism for 


switches or cutouts, (Date claimed, Oct. 15, 1902.) 


22,750 and 22,751. Lake (Reversible Electric Car Sign Co.). Electric signs. 

25,278. ILLRMANN. Conduits or insulators. 

25,557. BARR and ANDERSON. Electric surface planing and jointing machine. 

25,92. Heinze. Induction coils, (Date applied for July 11, 1902.) 

24,100. Lake (G.E Co., U.S.). Electric brakes. 

21,540. Petersen. Electric heating apparatus. 

24,455. Waycoop AND Oris, LTD. (Otis Co.). Controlling devices for 
electric motors. N 

24,465. Reip. Military and naval flashlight signalling apparatus. 

21,859. CARHONE. Arc lamps. | 

29,288. ARCHIBALD DENNY, JAMES ARCHIBALD ROBERTSON and CHARLES 
Henry JouNsoN. Current indicator. 

25,342. BupkR. Trolley poles aud heads. 

25,555. ConRADO ARZANO. Electrolytic decomposition of alkaline chlorides. 


. CORRADO ARZANO, 
. TuoMrsoN (Ballard Hygiephone Co.). 


. FESSENDEN. 
. PEEL. 
. CARBONR. 
. HEANY. 
. Locke. 
. Heys (Hutchison Acoustic Co.). 


Electrolytic treatment of liquids. 
Hygienic device for speech 
receivers and transmitters. 
FESSENDEN. Selective signalling by electromagnetic waves. 
Current-operated receiver for electromagaetic wavea. 
Electric railway or tramway vehicles. 
Are lamps. 
Arc lamps. 
Manufacture of porcelain insulatora. 
Telephonic instruments. . 


28,087. Cox. Compensating friction in electric meters. (Date applied for, 
Jan. 22, 1902.) 

28,092. CannoNE. Arc lamps. 

28,102. ScHNEIDER. Coherers for use with etheri¢ electrical apparatus, 

28,104. LongxTHAL and McCurLovGH, Switches for double-filament lamps, 
(Date applied for, May 22, 1902.) 

28,170 and 28,171. Stock. Telephone systems. 

28,266. CARBONE. Arc lamps. 

28,288. Davis. Resistance coils. (Date applied for, Dec. 26, 1901.) 

28,768. ANDERSEN and ANDERSEN. Insulating supports for conductora. 

28,806. Hatsey ELECTRIC GENERATOR Co, (Halsey Electric Generator Co.). 
Galvanic batteries. 

28,808. HLSW ELECTRIC GENERATOR Co. (Halsey Electric Generator Co.). 
Galvanic batteries. 

28,809, Harsey Evectric GENERATOR Co. (Halsey Electric Generator 

Co.). Galvanic batteries. 


1903. 

. Freese. Electrically transferring the position of ships’ compass 
needles. 
In N BAUM (Telephone-Fabrik A G. vorm. J. Berliner). 
systems. 

. Heys (Hutchinson Acoustic Co.). Telephonie apparatus. 

. Brown. Surface-contact electric railway systems for preventing 
short circuit. 

. Laks (Hall Signal Co.). Lightning arrestera. 

. MiLNER. Automatic mercury vacuum pump. 

. Laver. Aczumulatora or storage batteries. 

. WHITTINGHAM. Automatically cutting out starting resistance. 

. DourT(Gruhn). Facsimile or autograph telegraph systems. 

. LANDSBERGER., Fastening incandescent lamps in their sockets. 

. Ls Pontos, Electric power transmitting and speed-changing 
apparatus. 

. Happan (Pneumatic Railway Equipment Co.). Trolleys. 

. Foust. Circuit.breakers or interrupters for electric igniting 
devices of internal combustion engines. 

. CHaRRON, Electric ignition for explosion motors. 

. Tull. Switches. 

. SIEMENS Bros. & Co. (Siemens and Halske A. G.). 
contact devices for electrical awitch apparatus. 

. PETO and CADETT. Áccuinulatora. 

. Sıemens Bros. & Co. (Siemens and Halske A. G.). Mounting 
previously formed wire coils in grooved parts of electrical machines. 

. LUNDBERG and LUNDBERG. Switches for controlling circuits. 

. POL v AGUIRRE. Electromagnetic motors. 

. Strwens Bros. & Co. (Siemens and Halske A. G.). Regulation of 

arc lamps. 

CLEMENT. Electrical transmi-sion systems. 

. OAKLEY. Rail bonds. E 

. Urry and Haypon. Coin-freed apparatus for supplying electricity. 

. Rianon, Arc lamps. i : 

. SIEMENS BROS. & Co. (Siemens and Halske A. G.). Automatically 
shifting brushes of a dynamo-electric machine. 

. GODDARD. Batteries. 

. Heys (Hutchison Acoustic Co.). 


Telephone 


Auxiliary 


Cells of batteries 


4,246. Sıemens Bros. & Co. (Siemens and Halske A.G.) Signalling 
apparatus for mines, 

4,369. CorrRELL. Frames for battery electrodes. 

4,735. NonnuEs, Safety fuses. 

4,836. SIEMENS BROS. & Co. (Siemens and Halske A. G.). Commutators 


for continuous-current machines. 


. BARR and ANDERSON. Electric circular-saw bench. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


CHADBURN BROS. (LTD.) —Reg. May 19, capital £2,000 in 1998 pre: 
ference and two ordinary shares of £1 each, to acquire business former? 
carried on by late W. T. Morgan, Sheffield, to carry on the business 9 
wholesale and retail opticians, makers of electric and other belle, gauge? 
indicators, scientific and mechanical instruments, &e. First directors, H.E 
Morgan (managing) and W. C. Morgan. , 

LACY-HULBERT & CO. (LTD.)—Reg. April 28, capital £10,000 in £l 
shares, to acquire the business of a pneumatic engincer and manufacturer 
of air compressors, vacuum pumps, electric and petrol motors, &c., carne 
on as Lacy-Hulbert & Co. First directors, C. E. Lacy-Hulbert aud N. 
Dickson. Reg. office 25, Victoria-street, London, S. W. ) 

MONO-RAIL CONSTRUCTION CO. (LTD.)—Reg. May 23, capital £60,00 
in £10 shares, to undertake issue of capital of the Manchester and Lav’ 
pool Electric Express Railway Co., to enter into au agreement MEA 
Manchester and Liverpool Electric Railway Syndicate to promote an“ 
finance companies in Great Britain or elsewhere, to obtain contracts "I 
and carry out the construction, equipment, maintenance and working P 
light electrical and other railways or tramways and motors therefor, n 
apply for powera and concessions and to acquire any existing railways 
tramways, to manufacture and deal in vehicles, to generate and supp y 
electricity, &c. The signatories are Helbert, Wagg and Russell 65 ; 
shares), C. Lichtenstadt (1,000), L. Neumann (550), A. Friedlander ( Co 
D. Carke (100), E. H. Bgas (50), W. I. Higham (100), A. I. Schill & Co. 
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(100), Mareham & Co. (100), H. S. Middleton (50), C. Henry (50), J. G. 
Verger & Co. (50), J. Pollock (50), Ansell, Mankiewig and Tallisman (200), 
Horn and Pitman (25), A. Tedeschi (50), A. Haes (50), Williams de Broé 
& Co. (50), Bourke, Cuthbert & Co. (50), T. L. M. Llewellyn (50), Kennedy 
and Robertson (50), W. M. Chinnery (50), J. J. Jonas (20), E. Crewdon 
(100), H. L. Russell (125), Minet, Pering, Smith & Co. (25), Crews, Lichten- 
stadt & Co. (125), and Helbert, Wagg & Co. (80). (The greater number of 
the above subscribers are stockbrokers or stockjobbers.) First directors: 
H. Drummond and A. E. Crews. 


STATUTORY RETURNS. 


EUROPE AND AZORES TELEGRAPH CO. (LTD.) —The return to Fe». 12 
gives the capital as £200,000 in £10 shares, of which 17,846 shares have 
been taken up. £10 per share bas been called up on 12,278 shares and 
£122,780 has been received. 5,568 shares are considered as fully paid. No 
mortgages or charges, 

FRESHWATER AND TOTLAND (I.W.) ELECTRICITY SUPPLY CO. (LTD.)— 
In return to Sept. 13, 1902 (filed on May 12), the capital is given as £15,000 
in £1 shares, of which nine shares have been taken up. Nothing has been 
called up. Mortgages and charges nil. 

LYMINGTON ELECTRIC LIGHT AND POWER CO. (LTD.)—In return to 
April 22 the capital is given as £10,000 in £5 shares, 1,710 of which have 
been taken up. £5 per share has been called up and £8,495 received, 
leaving £55 in arrears, Mortgages and charges : £10,000. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)— According to return 
to April 14 the capital was then £200,000 in £1 shares, of which 157,216 
shares were taken up. £1 per share had been called up on 97,216 shares 
and £67,216 had been received. 60,000 shares were considered as fully 
paid. No mortages or charger. The capital has, since making up above 
return, been increased to £300,000 in £1 shares. 


LIENS, &c., REGISTERED. 


BRIGHT'8 LIGHT AND POWER (LTD.)— Lien reg. May 13, for £2,000 
third debenture. Holder, Mr. C. Owles. Charged on all concessions, pro- 
perty and plant, including uncalled capital, 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.) —Trust deed reg. May 16, for £250,000 second debenture stock. 
Trustees, Electric and General Investment Co, Charged on all assets, but 
subject to first debentures for £400,000. 

LONDON AND PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.)— 
Lien reg. May 14, for three sums amounting to £2,050. Charged on 
undertaking and assets, including uncalled capital. 

NEW CENTURY ARC LIGHT CO. (LTD.) — Iesue on May 3 of second deben- 
ture for £3,000, part of series created April 23, 1903, to secure £5,000, 
charged (as a second and floating security) on company's undertaking and 
property, present and future, including uncalled capital. No previous 
issue of same series. 

A Postponing deed dated May 8, 1903, prolonging until April 1, 1904, 
effect of debenture dated Feb. 7, 1902, ia favour of J. M. Dusb, securing 
£2,000, a bonus of £500 and interest, has also been registered. 

PRIVATE WIRE AND TELEPHONE INSTALLATION CO. (LTD.)—Lien reg. 
May 11, for £2,000 debentures ; no trustee ; charged on undertaking and 
all property, including uncalled capital, 

TELEPHONE CO. OF EGYPT (LTD.)—Iesue April 29 of £2,500 debentures, 
fart of series authorised Dec. 8, 1898, securing £20,000. Company's pro- 
perty, present and future, including uncalled capital, charged. No trustees, 
Amount previously issued of this series, £5,500. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on May 9 of £200, on 
May 11 of £150, and on May 16 of £1,250 debentures, part of series created 

Nov. 2, 1899, to secure £25,000. Charged on company's undertaking and 
property, present and future, including uncalled capital. No trustees. 
Total amount previously issued, £20,500. 


CITY NOTES. 


eg 


MEMORANDA.—Bavk rate 34 per cent. (since May 21, 1905). Price of 
silver 24 /,d. per oz. (May 28). Consols 912—914 for money, 913—914 for 
account; 24 per cent. 914—92 (May 28). Consols Pay Day, June 2; 
Stocks and Shares Continuation Days, June 9 and 24; Ticket Days, 
June 10 and 25; Pay Day, June 11; Mining Share Carry-over Days, 
June 8 and 23. 


AIRDRIE AND COATBRIDGE TRAMWAYS CO.—Messrs. E. Garcke, A. 
C. Miles, F. B. Les, H. S. Day and Viscount Emlyn have been elected 
directora. 

CITY OF WELLINGTON ELECTRIC LIGHT AND POWER CO. (LTD.)— 
Allotment letters for the issue of the 5 per cent. debentures of this 
company, recently advertieed, have been posted. 


GLOUCESTER.—The City Council decided on Wednesday to apply for 
sanction to a further issue of £314,000 stock. £57,000 is for electricity 
supply, £151,000 for tramways, and £8,000 for dust destructors. 


REUTERS TELEGRAM CO. (LTD.) —The report for 1902 shows that the 
balance available for distribution for the year ended Dec. 31 is 
£5,009. 4s. 9d., including £311. 11s. ld. from last account. An interim 
dividend of 25 per cent. has been paid, and the directora now declare a 
further similar dividend, making 5 per cent. (tax free)for year, "The 
balance forward is £275. 12s, 9d. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed June 4 as a special settling day in 6,000 £10 fully paid 5 per 
cent. cumulative preference shares of the British Columbia Electric 
Railway Co. (Ltd.), and have ordered the same to be quoted. Application 
has also been made to the committee to allow the further issue of 20,000 
£5 fully-paid shares of the Calcutta Electric Supply Corporation ( Lid.) 
to be quoted. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


ues: Week 8 AGGREGATR. 
E or Deo. No. oi Amount. Ino. oF 
(a) weeks Dec. (a) 
£ £ £ £ 
Aberdeen Corporation... May 25 1, 082 . 312, 51 | 48,869 |+ 12,749 
Ayr Corporation.. „ 25 275 T 14 1 275 |+ 14 
"— EE, s 175 ... 191| 3,230 iss 
Birkenhead ............... „ 24 | 1,098 - P s 
*Birmingham Tramways. „ 23 5, 233 —  90| 20 | 98,351 |+ 4,987 
*Blackburn Corporation. „„ 22 791|- 202, $8 | 6,874 |* 415 
Blackpool Corporation... „ 21 | 451|- 715] $7| 4,302 T 38 
Blackpool and Fleetwood)  ... s " "n B id 
Bolton Corporation ...... „ 24 | 2,089|+ 23| 18 | 14,241 |+ 2,000 
BournemouthCorporat'n ,, 20 966| ... 8| 7,232 dis 
*Bradford Corporation... „ 24 3,871 — 196| 8 | 27,589 T 2311 
Brighton Corporation. „„ 24 921 —  30| 26 | 20,021 |+ 4,542 
Brisbane Tramways...... Apl. 8 2,548 ＋ 254| 14 | 33,177 |+ 1,041 
* Bristol Trams & Carriage May 22 | 4,575 — 905| 26 |111,070 |+ 9,684 
Buenos Ayres & Belgrano: Apl. 26 | 2,864'+ 102 17 | 48,858 |+ 5,110 
Burnley Corporation .. May 23 784;- 2 8 5,239 T 789 
Calcutta Tramways Co... „ 235 KR 29,789 . R9,612| 2] |R658,533 |--R194,920 
Camborne-Redruth...... „ 25 116062 29 3, 263 dy: 
Cardiff Corporation .. „ 23 1,879 ＋ 152 8 | 15,621 |+ 6,487 
Carlisle Tramways Co... „ 25 186 — 7,20 3,569 P 535 
Central London Railway „ 23 6,982 f 82 21 140,895 |+ 6,223 
Chatham & Dist. Lt. Rys.  ... M TE ere a i 
City & South London Ry. „ 24 | 2,911/+ 27 21 | 65,786 |+ 3,317 
Cork Elec. Trams. Co. ,, 21 515) — 72 20 | 8,526 |+ 100 
Devonport & Dist. Trams „ 15 416/+ 10, 194| 7,800 i+ 265 
Doncaster Corporation... iss ES s $i M | Pii 
Dover Corporation.. „ 253 216|- 43) 18| 1,020 + 66 
Dublin & Lucan Railway , 24 113 — 40) 21 1,965 - 37 
Dublin Southern Dist... „ 22 1, 206 — 293) 820 11505 4 3.454 
Dublin United... . . „ 22 3,958 — 59 520 71, 505 i 
Dudley—Stourbridge ...| „ 15 | 7355 f 58i 194| 14,102 ＋ 1,523 
Dundee Corporation. „ 20 836/+ 119 1 836 T 110 
East Ham Council.. „ 23 660'+ 128 t8 | 4,795 |+ 1,446 
Gateshead & Dist. Trams| „ 15 7991+ 107 193 15,767 |+ 5,204 
Glasgow Corporation. „ 25 13,979 2,039 E0 630,624 |+ 55,579 
Gravesend—Northflet | „ 15 229, .. 194| 3,675 ... 
Greenock & PortGlasgow! ,, 15 571 f 43 194) 8,700 |+ 685 
Halifax Corporation...... Js 5 sse E NP ees 
Hartlepool Tramways ..| „ 15 | 229 f 2 194| 4,357 T 468 
Hull Corporation. .. „ 25 | 1,788|- 23! 18 | 14,035 T 1,289 
Isle of Thanet Co.. „ 23 486|- 247 bus "P 
Kidderminster & Dist....| „ 15 104.4 2 194| 2,040 |* 107 
Kirkcaldy Corporation... t 20 den \ e 411 | 2101] . 
» : 
Leeds Corporation... „ 25 5.392 — 477 8 | 43,308 |+ 2,584 
*Liverpool Corporation.. „ 16 | 9,816/+ 685 20 /189,319 |+ 10,016 
Liverpool Overhead Rly.| „ 24 1.649 — 148jt21 | 22,668 |+ 2,781 
London C. C.... .. . „ 18 15,128) ... | "IL | 5,128 ses 
Manchester Corp... 5s Vis "s sis 
Mersey Railway, „ 25, 12254 1*| 21 | 23,809 — 1,555 
Merthyr. . „ 15 188 4 4 19] 3,537 |- 168 
Middleton -... „ 15 268|- 4 194 5,065 ＋ 191 
Neweastle-on- Tyne Corp| ,, 25 3,225 7 259 20 | 57,018 ove 
Oldham, Ashton & Hyde „ 15 542 34) 193 10,557 |+ 1,122 
Perth (W. A.) Elec. Tram „ 22 1, 056 f 14 §20 | 23,724 |+ 2,021 
Peterborough zg... , 15 135| . 16 | 2,217 ds 
Poole & Dist.. ..... , 15 283/+ 58 194| 4,882 ＋ 806 
*Portamcuth Oorporation| „„ 23 | 1639|- 13€ ... o" one 
Potteries . . ... . „ 15 | 1,546/+ 106] 193 29,229 |+ 2,261 
Rothesa . . „ 15 83 ＋ 3 | 194) 1,194 + 513 
*Salford Corporatiop...... „ 25 3,6510 — 23 8 | 25,990 |+ 6,496 
Sheerness ......... eere » 13 81| .. | 5 531 n 
Sheffield tion ..| , 24, 4,547 — 460, 21 | 86,404 |+ 7,961 
Southampton Corp.. „ 21 938|- 136 .. bus en 
Southend Corporation... sie W zi | PEA Go aaa 
Southport Tramways ..| „ 15 263/+ 43 194| 4,746 |+ 1,429 
*B. Staffordshire Trams..| „ 15 | 855 7 94 193 194,563 |+ 515 
*Sunderland Corporation. „ 24 1,222 — 268 8| 3,649 70 
Swansea Trams .. „ 15 454 , 22 194 8,753 |+ 684 
Taunton Trams. „ 15 57|- 9 194 10722])- 57 
outh & Dist, m- | ,, 15 239 7 380 193] 4,414 ＋ 520 
Tyneside Trams Co...... „ 20] $01, .. 20 5, 006 ID 
Wallasey Dist. Coun, ...| „„ 25 661|- 76) 18| 4,781 |+ 839 
Weston · super - Mars „ 13 64|- 49 19 798 — 5 
Lm ration aa. p. ee = E ses 
Wolverhampton District} ,, 15 352 / 206] 193 6,952 |+ 3,980 
Wrexham ........... . » 19 104| ... 6 869 " 
Yorkshire Woollen Dist.| „ 15| 283 124; 2,797 - 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. f Minus 3 days. t Minus 2 days. I Plus 3 days. $ Plus 2 days, 
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"Do. o Perte EU 55 oto 5 0 0 à IM 4 St. 8, 000. 5 per Cent. Perp. Pref, (1891) - 130 —133 219 A [Web Aug, c 
no 8 epu] 52 | Do. 41896] accessi comedere: 20 —132 b 
Do. 4 per Cent. 1st Mort. Deb... dte 4 198 = 180 : i d MO i lazi St. 5 Do. TEE 55 e 139 a eee E i 5i | 
Metropolitan Electric Supp o t Mort. 110 * Ll 5|319 1 In, Dee. bad St. 1 1 Do. 4 per Cent. "Perpetual Debs ...... 116 —119 | 3 7 3 | May, Nov | 
Do: 31 cout Art. Bb. Sack Mort 98 — 101 3 10 8 5 un) | St. 5 | Colombo Trams&Ltg.5 Ist Mt. Db. (rd.) 102 —104 4 16 0 . 
Netus 9 n Electric Odd. 14 —15 |4 0 C0 March....| .. —ͤ— &f 10 60 | Dublin ries Trams, (1806 ) Ltd., Ord. 1 6 " i Z5 E" ` 
90 —102| 3 18 5 x eej | T hes " 
„„ I Mort Dove ve ae Een 14 T Mar. E 10 Electric Egt. & TractolAusté Öm. Dril 3 —4 |613 4 s 
"o. 4 Doi: Block . — . 98 101 [ 3 19 6 m MES EDEN, r Cent. Deb. Stock (red.)..... 9; —100 5 0 0 M 
Rand Electric... . . =} .- " e [19 % | at. it. Northern & City Riy, Frl. Ord. (42) 8 a 135 ol Margen} 
“Royal Elec., Montreal 4) / 1st It. Dbs. 100 —102 : E "LN en eae 10 10. 155 „ beia e 14 —143 qu za — N 
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* t.. IP ` e A 22 a i fn E » BA p ys 
we ger dt ett gy ei) a TR |g asa Mar Seve] 13i f. CPI CL e EE n 
D$: 3S per Cent cum ey ~ 6 } * Metropolitan Electric Trams Def 1 e E bo 
| 1 jo | Do. 5, Cum. Pref. i . . . .. i- 48 11 = . 
TELEGRAPHS. 100! 5; Montreal 2 erie 5. be ina) aes 102 — 10 : K : us ; 
- 319 9 Jan, Jul T j „Do. Sterling 106 —108 ve 
*African Direct Tel. ih Mort. Db. Sedi S - 34 il Jn, Dec T "ME | un 44. New General 1 de Ord. AME j-1) ] H 
Amazon Telegraph .. SUL DAP 70 —80 oe of ee . E b |” Do. 6 per Cent. Cum. Pref. "n" 9 —3 is May ....] .. 
Do. 5 per Cent. Deb. 959562 47 —50 6 6 0 F, My, Ag. N o - St. EY Perth (W.A .)Elec. Trams. Ist Mt. Db. Stk. 101 =l 4 17 10 s 28 
Ang o- American. ., eee 6 l 6 11 10 F. My, Ag, N 901 80 10 10/0 Potteries Electric Traction Ord. ........ 91 - In 415 3 is 10 
Do. Preferred... ...... .. . . ... 8 — 80 011 9 F, My Ag, N 8| 83 10 50 Do. 5 per Cent. Cum. Pref. ............ 0]—101 415 3 Feb, Aug is 
Do. Deferred .. esse 155 — 165 417 0 Ja,ApJy,0 SERE: St. 4h Do. 44 pe r Cent. Deb. Stock 102 100 4 5 9 m E 
"Commercial Cable Capital Stock.. 80 —92 | 4 7 0 n Ap, J, 0 90 | 80 1 *3^ south ance Elec. Trac. & Power m Er | E i f 
Do. 4 per Cent. Deb. Stock 90 000 pence. 61—74 8 13 4 Fob, Aug 0i 0i 1 X Do. 6 Pref. (£1 pai d)... : M April, Oct 2 
Cuba Submarine Ord. „%% 6 7 60% 14 E 613 4 Feb Aug es .. St. ae Do. 444 Deb. 8 (2007 y Paid) .. 1 de Jan, July m 
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NOTES. 


PRO D of their success in obtaining the insertion of the 
“Bermondsey clause" in a few single electricity Bills, it 
appears that the gas companies are pursuing their campaign, 
and propose to renew the attack on one of the Bills confirming 
a number of electric lighting provisional orders. The small 
town of Walton in Surrey is one of those interested, and a 
sensible proposal was made at the last meeting of its Urban 
District Council—viz., that the other local authorities inte- 
rested should combine to oppose the insertion of this clause. 
Cases in which a Provisional Orders Confirmation Bill is 
opposed are rare, and if the local authorities show a firm front 


the gas companies should be easily routed. 


SHOULD, on the other hand, the insertion of this clause 
become common, the spread of electric lightiug to small towns 
will be considerably retarded. As the law stands at present, 
a company seeking to supply electric light in a small town 
can go no further with its scheme if it fails to obtain the 
consent of the local authority. A frequent course of events 
has been that this consent has been refused, and that the local 
authority applies for a provisional order itself a couple of 
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years later. If, then, it is met with the “ Bermondsey clause, ’ 
necessitating that it should keep up the price charged for 
electricity supply until there is no deficit, it must either drop 
its scheme or else work under the hampering restrictions 
which this clause imposes. These restrictions were commented 
on in our last issue, in which also we gave the full text of the 
* Bermondsey clause." The weapon is a powerful one in the 
hands of gas companies, and no effort should be spared to 
deprive them of it. 
— 

ANOTHER case in which combination against a common 
enemy would be desirable is that of the Metropolitan Building 
Act of 1894. By this Act, before any buildings are con- 
structed, plans have to be deposited with a functionary called 
the district surveyor, and a certain fee must be paid to him. 
By what is evidently a mistake in the drafting of the Act, 
electric light boxes in public streets can be construed as 
“ buildings ” within the meaning of the Act. In con- 
sequence, certain of the district surveyors, thirsting after 
fees, have succeeded in extracting them from the Charing 
Cross and Strand Electricity Supply Corporation in one 
or two cases, with the assistance of the law ; and a similar 
case also was successful, on appeal, against the White- 
chapel Board of Works two years ago. District surveyors 
are officials appointed by the London County Council, and are 
distinct from borough surveyors or the city surveyor, appointed 
by a borough council or the City Corporation, and, conse- 
quently, the trouble threatens company and local authority 
electricity undertakers alike. As undertakers have already to 
give other notices, under the Electric Lighting Acts, which are 
quite sufficient for all purposes, it is a distinct case of hard- 
ship. From the point of view of the public safety, no 
intervention by another authority is necessary—it can only 
lead to confusion and vexatious obstruction to the carrying 
out of necessary work, and no effort should be spared by 
electricity undertakers to resist the importunities of the district 
surveyor with a view to an ultimate rectification of the 
mistake in the Building Act. 


— d — 


IN proportioning the details of electrical machinery, many 
points are left to the discretion of the designer, such as the 
ratio of the armature length to its diameter, or of the slot 
depth to its width, and so on. In such cases the designer is 
guided by experience or by a successful standard machine, 
nearest to the new one under consideration. There is a danger, 
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however, that the outcome is a machine which, while fulfilling 
the requirements of the specification adopted, is nevertheless 
not the cheapest that could have been designed for the purpose. 
In another column of this issue will be found an attempt to 
Investigate this matter by an analytical method, and as the 
basis of the investigation the author has taken a definite 
temperature rise. The conclusions he arrives at are quite inter- 
esting, but, at the same time, it must not be forgotten that 
neither the efficiency nor the conditions governing sparkless 
commutation have been considered. The author's solution 
woull be practically complete if he would show us that the 
machine he proposes complies not only with the demand for 
cheapness and cool running, but also with these other points 
mentioned. However, the article contains many points of 
interest, and will no doubt direct attention to considerations 
in the commercial designing of dynamos which hitherto have 
not received the attention they deserve. 


— — 


WE publish in this issue our report of the discussion on 
the interesting Paper recently read by Mr. W. AITKEN before 
Mr. AITKEN frankly 
recommended an entirely new departure in the design of 


the Institution of Electrical Engineers. 


telephone exchanges, and his propositions were criticised and 
condemned with wonderful unanimity by the number of 
telephone engineers who joined in the discussion. It is safe 
to say that with the present systems in vogue we have ample 
means at our disposal for meeting the present requirements 
of telephone subscribers. Multiple switchboards have already 
been made with a capacity of 14,400 subscribers—this being 
the ultimate capacity of the Post Office central exchange in 
London. This number may even be increased to 20,000 if the 
new spring ;jacks at zin. centres referred to by Mr. AITKEN 
in his Paper prove efficient. It was pointed out in the 
discussion that only a few years ago this figure was as low 
as 6,000, and that if it increases at the same rate it will 
keep pace with the growth of telephone exchanges. Yet 
it is evident that the size of the spring jack and the acute- 
ness of telephone operators’ eyesight cannot be increased 
indefinitely, and that in the near future, when every house in 
the residential quarters and every office in the business centres 
has a telephone, the limits of the“ multiple" will be exceeded 
in all densely populated towns. For a town of small or 
moderate size, in which there is never likely to be more than 
the above-mentioned 20,000 subscribers within, say, a mile of 
the exchange, this question need never arise, but undoubtedly 
there are cases in which at first sight a ‘divided multiple” 
system should offer considerable advantages. In the City 
portion of the London telephone area, for instance, there are 
already more subscribers than a single exchange on the ordinary 
multiple system could accommodate, and the average distance 
of each subscriber from the centre is small. If junction 
connections could be avoided between all subscribers in the 
City, it can hardly be doubted that the working would be 
more efficient from the subscribers’ point of view. Although 
there are 7,000 subscribers on the Post Office central 
exchange, about 85 per cent. of the calls originating at this 
exchange are demands for connection to subscribers on other 
exchanges, 


THERE is, however, another point of view—namely, that of 
saving capital expenditure, and in this Mr. GILIS remarks 
particularly must be allowed to carry due weight. The “time. 
factor," as he termed it—i.e., the proportion of the 12-hour day 
during which the lines are employed—is extremely low for 
subscribers’ lines, and, in fact, wiil be still lower than Mr. 
GILL'S figure on exchanges in which the message rate system 
is more popular than the unlimited service tariff. There- 
fore, money may be more advantageously spent on junction 
lines than on long subscribers’ lines. This aspect leads in the 
opposite direction to that proposed by Mr. AITKEN—viz,, to 
decentralisation rather than centralisation— and the numerous 
small private exchanges advocated by Mr. WEBB assist greatly 
in this, if these exchanges are properly operated. Mention 
should be made in this connection of the Paris system, in 
which the multiple board is gradually being abandoned alto- 


gether, and even local calls are treated as junction calls. 


RETURNING again to Mr. AITKEN’s propositions. Should a 
divided multiple system find favour, this will be largely on 
account of the simplicity in operating and in theapparatus. The 
added complication of central battery working and automatic 


signalling would largely counterbalance this. Since the elimina- 


tion of junetion working would make operating easier, the 
elaborate central battery system is no longer necessary to assist 


the operator. "There is, in fact, much to say on all sides of the 


question, and Mr. AITKEN’s Paper merited discussion on far 
broader lines than those followed by the majority of speakers. 


— — . al 


International Chemistry Congress. — The fifth International 
Chemistry Congress was opened on Wednesday in the Reichstag 
Buildings, Berlin, by Prince Frederick Henry of Prussia, as 
the representative of the German Emperor. A conversazione 
was given to the members of the Congress on Tuesday evening. 

International Telephony. —It is now officially announced that 
the London-Brussels telephone will be opened on June 8, 
the charge being 8s. for a three minutes’ conversation. The 
new service will be available to the public at any Post Office 
call office in London, and will also be open to Post Oftice tele- 
phone subscribers. The formal inauguration of the Paris- 
Rome telephone cable has, it is stated, been fixed for June 7th. 


Iron and Steel Institute. —The autumn meeting of the Iron 
and Steel Institute will be held at Barrow-in-Furness on 
September Ist, 2nd, 3rd and 4th. The programme will 
embrace visits, amongst others, to the works of the Barrow 
Hematite Steel Co., the British Chilled Jron and Steel Co., 
Messrs. Vickers, Sons & Maxim, the Furness Railway Co., 
the Iron Ore Mines at Hodbarrow, Messrs. Kennedy Bros.’ 
mines, and the Millom and Askam Iron Co.’s Works. 


The City and South London Railway Accounts.—An unfor- 
tunate error crept into our analysis of the City and South 
London Railway accounts in our last issue on p. 251. The 
„Revenue per passenger from fares” should read 197d. in 
the half-year to December 31, 1901, and 1:93d. for the corre- 
sponding period of 1902, instead of 2:01d. and 1-45d. respec- 
tively. The “Total revenue per passenger" in the half-year 
to December 31, 1902, should read 2:08d., instead of 1:52d. 


Imperial Service Order.— This distinction has been conferred 
upon a number of Colonial Government ofticials, and among 
them are the following: Robert T. Scott, Secretary Austra- 
lian Commonwealth Postal and Telegraph Department; hichard 
A. Sholl, Deputy Postmaster-General and Superintendent of 
Telegraphs for the State of Western Australia; George H, 
Pearce, Postmaster for the Island of Jamaica; and Henry L. 
Moysey, Postmaster-General and Director of Telegraphs for 
the Island of Ceylon. 
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“De Magnete" and Its Author.—On Saturday last, Prof. 
Silvanus P. Thompson delivered the first of two afternoon 
lectures on the above subject at the Royal Institution. The 
lecture was in the main a repetition of the address read at the 
Royal Geographical Society on March 23rd and published 
in The Electrician, Vol. L., p. 1,021. A number of lantern 
views and a series of conclusive demonstrations, proving the 
laws which govern magnetic bodies, accompanied the lecture. 
A large display of the literature, ancient and new, bearing on 
the subject of the lecture was also highly appreciated by the 
audience. 


Oable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 

Dominica — Martinique May 9, 1902 — 
St. Lucia Martinique . May 9, 1902 — 
Guadeloupe — Martinique May 9, 1902 — 
Puerto Plata — Martinique ...... July 10, 1902 — 

. Anjer—Kalianda .................. Aug. 2,1902 — 
Cayenne—Pinbeiros ............ Aug. 13, 1902 — 
St. Lucia—St. Vincent Sept. 19, 1902 — 
Reissi-Issa (Yemen)— Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne ......... Feb. 27, 1903 — 
New York—Hayti ............... April 18, 1905  ... — 
St. Vincent — Grenada May 9,1905 ... June 3, 1903 


Assab—Massowah .... ......... June 1,1903 ... 
Water-tube Boilers.— A correspondent, writing with refer- 
ence to the recent boiler explosion at Birmingham, condemns 
the use of hot- finished“ tubes in place of ‘ weldless, cold- 
drawn ” steel tubes in water-tube boilers. He states that the 
former are scaled, or covered with oxide, so that it is impossible 
to detect any flaws which may exist, and that some makers 
even go so far as to roll them from hollow castings instead of 
from punched or bored solid steel billets. Continuing, our 
correspondent says that the British and foreign Admiralties all 
specify that tubes for marine boilers shall be “solid drawn, 
finished cold, so as to remove all traces of the hot process.” 
He thinks that this matter should receive considerable atten- 
tion in view of the fact that the use of water-tube boilers is 
largely extending, and owing to the high steam pressures now 
so commonly employed. 


Physical Society.—The Council of the Physical Society are 
considering the advisability of altering the place and time of 
meeting of the society. They hope to arrange for holding 
meetings on the second and fourth Fridays of the month 
alternately in the afternoon and the evening at the Royal 
College of Science, South Kensington, thus allowing arrange- 
ments to be made for the convenience both of Fellows who are 
engaged in teaching and those whose duties will not permit of 
their attendance at afternoon meetings. It is hoped that the 
convenience and equipment available when the society meets 
in a physical laboratory will encourage Fellows to illustrate 
their Papers by experiments, and thus add to the interest of 
the meetings. The Council have also under consideration the 
formation of a Student Class in the society. This matter will 
shortly be brought forward at a special general meeting. 


The Electrification of the Wirral Railway.—The Wirral 
Railway obtained powers to equip its system electrically at 
the same time as the Mersey Railway, and a contract has 
now been signed with the British Westinghouse Co. for the 
electricai equipment of the railway on the same system as that 
now working on the adjoining Mersey Tunnel Railway. The 
position of the Wirral Railway is shown on the map we gave 
of the, Mersey Railway and its connections in our issue of 
May 8th, p. 122. It is about 15 miles in length, with West 
Kirby and New Brighton as terminal points, and connects up 
Liverpool (by means of the Mersey Railway) and Birkenhead 
with the residential district of the Cheshire peninsula bounded 
by the rivers Mersey and Dee. Like the Mersey Railway it 
has never been a financial success under the steam régime, and 
the state into which its rolling stock had been allowed to fall 
was a standing joke in the district. It is probable that power 
will be taken from the Mersey Railway generating station, 
three-phase current being supplied by the double-current gene- 
rators and raised by stationary transformers to a high pressure 
for transmission to sub-stations on the Wirral lines. 

Some Physical Problems of the Ocean.—Owing to a motor 
car accident the Prince of Monaco was prevented from 
delivering his evening discourse at the Royal Institution last 


Friday. His place was taken by Mr. J. Y. Buchanan, who 
lectured on “Some Physical Problems of the Ocean." The 
speaker reviewed in brief the early attempts made to deter- 
mine the geography of the ocean, especially since the intro- 
duction of transatlantic cables made a thorough knowledge of 
the ocean bed a necessity. These numerous expeditions cul- 
minated in the Challenger " expedition, which was sent out 
not only to explore the ocean geographically, but also in every 
other respect which could claim to be of scientific interest. 
This expedition gave us much valuable information on many 
subjects regarding the ocean, but still our knowledge is as yet 
very limited. He then spoke of the valuable work being done 
by Prince Albert of Monaco, who with improved methods, 
coupled with enthusiasm, energy .and vast resources, was 
steadily increasing our knowledge on these subjects. 


Thunderstorms.— Heavy thunderstorms broke over the south 
of England last Saturday afternoon and Sunday morning, causing 
a regretable loss of life and considerable damage to property. 
Some curious consequences of erratic lightning discharges were 
observed. A serious accident was narrowly averted by the 
Hamburg-American liner“ Fürst Bismark” on entering Cher- 
bourg Harbour last Friday. This harbour is protected by 
submarine torpedoes, to which conductors for exploding them 
run from the shore. At the time of the entrance of the liner, 
a buoy near by was struck by lightning. The electricity, it 
appears, ran along the chain to which the buoy is attached and 
into the conductors referred to, causing several torpedoes to 
explode. If the explosion had occurred one or two minutes 
later, when the liner would have been over them, the vessel 
would probably have foundered. In Thornton Heath last 
Saturday, four persons sought refuge from the storm in an 
unfinished house. They had not been there long before all 
four were struck by lightning. Two were killed instantly, and 
the two others slightiy injured. 


Switches and Fittings in Bath Rooms.— An official memo- 
randum on this subject, signed by Mr. John Denham, acting 
Government Electrician for Cape Colony, is published in the 
Government Gazette .— 

The attention of the public is drawn to the danger that exists in connec- 
tion with the use of electric light in bath rooms, either public or private. 
The electric light switches most usually employed have brats covers and 
brass knobs, and it is quite possible that this metal work may be in unsus- 
pected contact with the electric supply wires. In such a case, a person 
standing ona dry wooden floor, and using the switch, would not notice 
any defect, but anyone in the act of taking a bath, or standing with bare 
feet on a wet or metallic floor, and attempting to turn on the light, 
would receive a very severe shock which would probably prove fatal 
even at the comparatively low pressure of 220 volts employed in Cape 
Town. The same danger exists in connection with other parts of the elec- 
tric fittings, such as lampholders, key-switches, metal tubing through 
which wires are sometimes run, and the flexible suspension cords, any of 
which may become charged electrically in a similar manner to the brass 
switch covers. The precautions to be adopted to secure perfect safety are 
to have all metallic tubing that may be employed, and the electric fittings 
themselves, placed in such a position that they cannot possibly be touched 
by a person standing in, or on the edge of a bath, and are out of reach 
from the floor ; and to have none but switches with porcelain covers and 
handles inside bath rooms, or better still have them placed outside the 
room altogether. Under no circumstances should combined switches and 
lampholders (known as “ key-holders ") be employed in bath rooms. 

Manchester and Liverpool Universities.—The Privy Council 
have approved the draft charters incorporating the Manchester 
and Liverpool Universities. The charter of the former city 
stipulates that the name of the University shall be“ The Vic- 
toria University of Manchester.” The University will co-operate 
with the established universities or any that may be established 
in Liverpool and Yorkshire with reference to matriculation 
examinations. Yorkshire College will continue to be a college 
of the University and will be represented on the governing 
body. The faculties will include arts, science, law, medicine, 
music and technology. The Liverpool charter states that the 
University is to exist under the title of “The University of 
Liverpool,” with faculties of arts, science, medicine, law, and 
engineering, and such other faculties as may from time to time 
be prescribed by the statutes of the University. The first 
Chancellor of the University will be Lord Derby, and 
Mr. A. W. W. Dale, principal of University College, Liverpool, 
is to be first vice-chancellor. In each city the University will 
both teach and examine. No religious test is to be imposed 
upon any candidate for position as member, professor, teacher 
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or student; no theological teaching will be given, but the 
University may, however, recognise any institution, by affilia- 
tion or otherwise, in which theological teaching is given. 
Women are to be eligible for any office in the University; and 
they will also be admitted to all degrees and courses of study. 


Students' Section of the Institution of Electrical Engineers. 
—The following is a list of premiums awarded to students for 
Papers read during session 1902-3 :— 

A premium, value £7, to J. Griffin for his Paper on “ Synchronous Elec- 
trical Machinery; a premium, value £5, to F. J. Hiss for his Paper on 
“Analysis of some Points in Three-phase Motor Design"; a premium, 
value £5, to E. Fisher for his Paper on Three-wire System of Electric 
Lighting by Continuous Current" ; a premium, value £4, to A. G. Ellis 
for his Paper on The Paralleling of Alternatora" ; a premium, value £3, 
to T. H. Vigor for his Paper on The Photometry of Electric Lamps.“ 
Twelve meetings of the students' class were held during the 
session, at which Papers were read and discussed, and the work 
of the section progresses steadily. Visits to the following 
works, &c., were arranged during the session :— 

Messrs. Siemens Bros. & Co., the Central London Railway, the India 
Rubber, Gutta Percha and Telegraph Works Co., the joint works of the Not- 
ting Hill and Kensington Electricity Supply Companies, Messrs. Johnson and 
Phillips, the Electrical Power Storage Co., the Board of Trade Laboratory, 
the London United Tramways, the Incandescent Electric Lamp Co., the 
Telephone Exchange of the General Post Office, the Islington Electricity 


Supply Works, the works of the Western Electric Co. and of Messrs. 
Elliott Bros, 


During the Easter holidays a visit was paid to the following 
works in the neighbourhood of Manchester and Sheffield, in 
an excursion successfully organised by the Students’ com- 
mittee, which has been fortunate in receiving the continued 
assistance of Mr. H. D. Symons as hon. secretary :— 

Messrs. E. Allen & Co., Askham Bros. and Wilson, John Brown & Co., 
the British Westinghouse Electric Mfg. Co., the Chloride Electrical Storage 
Co., Cooke & Co., S. Z. de Ferranti, the Manchester Corporation Electricity 
Works, the Nunnery Colliery Co., the Sheffield Corporation Electricity 
Works, the Sheffield Corporation Tramways Generating Station and 
Messrs. Walker and Hall. 

The 1903 Engineering Conference.—The programme of the 
1903 Engineering Conference, which will be held from June 
16th to 19th, has now been issued. Full particulars of the 
various sections and their chairmen were given in our issue for 
May lst. At 10 a.m. on Wednesday, June 17th, the Con- 
ference will be addressed by the President, Mr. J. C. Hawk- 
shaw, at the Institution of Mechanical Engineers, and at 
10:30 a.m. all the sections will meet at various places. The 
following are the more important Papers of electrical interest 
which will be discussed. Wednesduy, June 17th. Section I.— 
Railways (Meeting Room of the Surveyors' Institution, Little 
George-street, Westminster): “Automatic Signalling,” by 
W. J. Cudworth. Section III. Machinery (Institution 
of Mechanical Engineers, Storey's Gate): “Speeds of Overhead 
and other Cranes as a Factor in Economic Handling of 
Material in Working," by Archibald P. Head; “Internal 
Combustion Engines for Driving Dynamos," by H. A. Hum- 
phrey. Section IV.— Mining and Metallurgy (Surveyors’ 
Institution, Little George-street, Westminster): “ Percussive 
Coal Cutters,” by Sir Thomas Wrightson. Section VII.— 
Applications of Electricity (Guildhall, Westminster) : * Wire- 
less Telegraphy," by E. A. N. Pochin. Thursday, June 18th. 
Section l.—(Institution of Mechanical Engineers, Storey's 
Gate) : “The Organisation and Administration of an American 
Railway," by Lieut.-Col. H. A. Yorke; The Relative Advan- 
tages of Overhead, Deep Level and Shallow Subway Lines for 
the Accommodation of Urban Railway Traffic," by S. B. Cott- 
rell. Section III. —(Surveyors' Institution, Little George-street, 
Westminster): “ Apprenticeship with Engineering Education,” 
by Prof. J. D. Cormack. (If found desirable, this dis- 
cussion will be continued in the afternoon.) Section VII.— 
(Surveyors' Institution, Little George-street, Westminster) : 
* Applications of Electricity to Driving Carriages in Towns," 
by Lieut.-Col. R. E. B. Crompton; Transmission and Distri- 
bution by Single-phase Alternating Current,” by E. W. Monk- 
house. Friday, June 19th. Section II. —Harbours, Docks and 
Canals (Guildhall, Westminster): “The Modern Equipments 
of Docks, with Special Reference to Hydraulic and Electric 
Appliances,” by Walter Pitt; Recent Improvements in Canal 
Engineering,” by Gerald FitzGibbon. Section V.—Shipbuild- 
ing (Guildhall, Westminster) : * Steam Turbines,” by Prof. A. 
Rateau. Section VIL (Surveyors’ Institution, Little George- 
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street, Westminster) : ‘‘ High-speed Electric Traction on Rail- 
ways, by J. W. Jacomb-Hood ; The Position and Protection 
of the Third Rail on Electric Railways," by W. E. Langdon. 
The last two Papers will be discussed with Section I. 


The St. Louis Exhibition of 1904.— It appears that the out- 
look for wide foreign participation in the forthcoming St. Louis 
Exhibition is excellent at the present time, and the English 
section in the electricity building promises to be one of the 
most attractive on the grounds, although English exhibitors 
have necessarily been handicapped owing to the Royal Com- 
mission having been appointed so late. France has made 
application for one-eighth of the exhibit space in the Palace of 
Electricity, and a good participation is assured from Germany, 
Italy and Switzerland. It is of considerable importance that 
the electrical industry of England shall be represented there, 
in order that British apparatus and appliances may be brought 
to the attention of the many representatives from foreign 
countries who will be at the exhibition on account of the great 
interest with which American industrial methods are being 
studied by the engineers of all countries. If England fails to 
be properly represented and to have a good display showing 
the excellence of her electrical product, it will be currently 
supposed that English manufacturers are no longer active com- 
petitors of Germany, France and the United States. All the 
South American countries, Canada, Australia, Japan, China 
and South Africa, as well as the European nations are to be 
represented appropriately at the exhibition by buildings in 
the various exhibit palaces, so it is probable that there will 
be a greater international assemblage than has been brought 
together at any recent exhibition. It should be borne in mind 
that important patents covering the manufacture of alter- 
nating current motors will soon expire in the United States, 
and the field will be left much more open in this direction. 
In spite of import duties, if it were not for the present patent 
restrictions, it is said that European manufacturers could sell 
foreign product in the United States in competition with 
American factories. Over 40 Italian electrical engineers will 
attend the International Congress of Electricians in September, 
1904, and in all probability, German and French electricians will 
also attend in large numbers. A movement is on foot which has 
in view the assembling of all of the national American electrical 
associations during the Congress weck, about 10 in all. 

It is stated in the daily papers that the exhibition site is 
being threatened by the floods which have been rising, but we 
trust that this danger will be averted, 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 5th. 
PHYSICAL SOCIETY. 
5 p.m. Extra Meeting at University College, Gower-street, when 
Prof. Rutherford will read a Paper on Radio-active Processes." 


ELEcTRO-HARMONIC SOCIETY. 

8 p.m. Extra Concert (ladies’ night) at the King’s Hall, Holborn 
Restaurant, in honour of the foreign delegates to the Inter- 
national Telegraph Conference. Sir W. H. Preece, F. R. S., will 
take the chair. 


SATURDAY, June 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 a.m. Visit to the works of Messrs. Elliott Bros., Lewisham. 
ROYAL INSTITUTION. 
$ p.m. Afternoon Lecture II., by Prof. Silvanus P. Thompson, F.R.S., 
on The De Magnete and its Author.“ 


MONDAY, June 8th. 
SOCIETY OF ENGINEERS. 

7:30 Ordinary Meeting at the Royal United Service Institution, 
Whitehall Paper to be read: “ Electric Light Stations, Their 
Design and Arrangement,” by E. R. Matthews. 

THURSDAY, June 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8:30 p.m. Concert in Albert Hall given by the President in honour 
of the International Telegraph Conference. 

FRIDAY, June 12th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda :—(1) ‘Some Experiments on Shadows in an 
Astigmatic Beam of Light," by Prof. S. P. Thompson, F. R. S. (2) 
“ The Positive Ionisation Produced by Hot Platinum in Air at 
Low Pressures,” by O. W. Richardson. (3) On a Method of 
Determining the Viscosity of Pitch-like Solids," by Prof. F. T. 
Trouton and E. S. Andrews. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


An Oscilluting current Indicator. A. Winkelmann describes 
a pretty instrument for demonstrating the existence of oscilla- 
tory currents and discharges. It consists of two vertical 
vacuum tubes mounted side by side and connected by a cross- 
tube. The tops of the tubes contain electrodes, and a 
mineral is mounted on a glass support in the centre of 
each bulb. The mineral is corundum in one bulb and 
scheelite in the other. It is well known that under the 
influence of cathode rays the former mineral shines with a 
red light, while scheelite takes a blue colour. On passing a 
current from one electrode to the other, it is easily observed 
which is the cathode, since the mineral under it shines out. 
When the current is oscillating, they both shine out. To show 
the transition from one type of discharge to the other, the 
two electrodes are joined to the terminals of an influence 
machine. If the discharging rods are pulled so far apart that 
no oscillations take place, the discharge is continuous. When 
the rods are near enough to let sparks pass, both crystals shine 
out. A small induction coil driven by a single accumulator 
cell suffices. 

[A. WINKELMANN, Zeitschr. für Instr., May, 1903.) 


Destruction of a Telephone Circuit by Lightning. -P. David 
describes a curious accident which happened to a telephone 
connecting the Puy-de-Dome Observatory with the dwelllng 
house of the meteorologists. The telephone had no complete 
metallic circuit, but was earthed at the dwelling house and 
connected with the earth anemometer mast at the observatory. 
During a violent hailstorm a lightning discharge struck the 
anemometer and passed along the telephone wire, cutting it in 
two places underground and fusing a lead pipe near the house. 
Theelectrictelephone bell inthe observatory was badly damaged, 
the coils being cut along a generator of the cylinder. The author 
ius out that the circumstances realised a particular case of 
zodge's dynamic discharge. The rock on which the observa- 
tory stands consists of badly conducting material. The 
anemometer could thus acquire a static charge through the 
telephone wire. The static discharge following produced a 
dynamic discharge in the circuit containing the inductance of 
the bell and a capacity represented by the telephone wire 
passing close to the earthing wires of the other instruments in 
the dwelling house. 

(P. D. vm, Jour. de Phys., May, 1903.] 


Effect of Heat on Radio-activity.—Fanny C. Gates has obtained 
another proof that excited radio-activity cannot be destroyed 
by intense heat. If the excited radio-activity is not destroyed 
by intense heat, it was argued that by heating a radio-active 
platinum wire inside a closed vessel so as to prevent all escape, 
the active particles, although removed from the wire, would 
still remain and might be discovered in the surrounding air or 
on the walls of the vessel. For this purpose, a hollow brass 
cylinder about lOin. in length and 3in. in diameter was fitted 
with ebonite ends ; in each end were two openings, one in the 
centre through which to pass the wire, and another through 
which to send a blast of air when desired. The wires used 
were 6in. in length and about win. in diameter. The cylinder 
was used in the usual manner, as a testing vessel for measuring 
the amount of radio-activity within it. Its outside was Joined 
to one terminal of a storage battery of 100 volts, and the 
central wire to one pair of quadrants of an electrometer of 
which the other pair was connected to earth. Another testing 
vessel was used for comparing the amounts of activity produced 
by the wire before and after heating. The wire was excited by 
making it the cathode of a P.D. of 100 volts and placing it for 
several hours inside a closed metal box containing 50 grammes 
of thoria. When placed in position in the cylinder, an ionisation 
current of the order of 10^'' amperes was produced. A current 
of 20 amperes was then passed through the wire, heating it to 
incandescence, after which the ionisation current was again 
measured. Instead of showing a great loss, as might have been 
expected, the current was nod as large as before; upon 
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replacing the platinum wire by an inactive copper wire but little 
further change was observed. The platinum wire was then put 
in the second testing vessel and found to possess only about 
3 per cent. of its original activity. Clearly, then, the active 
particles had been removed from the wire and were still inside 
the cylinder. The air was then blown out but no decrease in 
current was thereby obtained, showing that the active particles 
had become attached to the inside surface of the cylinder. 
The rate of decay of the radio-aetivity within the cylinder was 
observed and found to be such that it was reduced to half 
value in 11 hours, the characteristic of excited radio activity 
from thorium. ‘These results show that intense heat does not 
destroy excited radio-activity, and that under conditions as 
here described the active particles are transferred at a definite 
temperature without other change from the platinum wire to 
the inside surface of the cylinder by a process of volatilisation. 
[F. C. GATES, Phys, Rev., May, 1903.) 


Zeeman Effect.—A. Gray and W. Stewart have made some 
experiments with a view to determining for as many lines as 
possible of different substances, the proportionality of the 
change dA of wave-length, for each of the components into 
which a single spectral line is resolved by the application of a 
magnetic field, to the field intensity H, and to deduce the 
corresponding values of the ratio %% of charge to mass of the 
electron. Up to the present, the observations have been 
mainly of the spectra of helium and mercury, the line chosen 
in the case of the latter being the green line 546˙1%/. They 
used an echelon spectroscope consisting of 26 plates lem. thick, 
with a width of step of 1mm. The source of light was an 
exhausted tube, containingthe vapour the spectrum of which was 
under examination, provided as usual with terminals and joined 
up in thesecondary circuit of an induction coil; the capillary part 
of the tube was placed between the poles of the electromagnet. 
The first observations were made at right angles to the 
magnetic field on several of the helium lines, and on the green 
line of mercury. In every case the normal triplet was obtained, 
and the separation between the extreme components found to 
be proportional to H up to fields of 10,000 C. G. S., beyond 
which it was difficult to obtain readings. The ratio e/m was 
found to be 12:1 x 10° for the green helium line and 13:4 x 10° 
for the green mercury line. When, with the green line of 
mercury under observation, the field strength was increased to 
13,000 C.G.S., the centre component of the normal triplet 
was doubled, while each of the outer components was itself 
tripled. The polarisation of the two triplets and of the cen- 
tral doublet was the same as that of the lines from which they 
originated, namely, that of the lines of the normal triplet. At 
all fields up to 13,000 the faint companion to the yellow helium 
line D, was not tripled, but only doubled. Observations along 
the lines of force gave 13:1 x 10° for the green helium line and 
12-0 x 10° for the green mercury line. 

(Gray and STEWART, Proc. Roy. Soc., May 14, 1903.] 


Atomie Weight of Ludium.—Madame Curie maintains, in 
reply to the criticism of Runge and Precht, that the atomic 
weight of radium is not 258, as they suppose, but within a 
unit of the value 225 as originally stated by her. The value 
258 was arrived at by extrapolation from a study of the series 
of spectrum lines in accordance with Kayser and Runge’s rule. 
On the other hand, Madame Curie’s value was obtained 
chemically from two radium chloride preparations, one of 
which exhibited the three strongest barium lines clearly, while 
the other only showed traces of two of them. The former 
gave a mean value of 223, and the latter of 225. If 258 were 
the true atomic weight of radium, these preparations ought to 
have contained 19 or 20 per cent. of barium chloride. In 
that case, it is unaccountable that the barium lines should be 
nearly invisible in one of them. That the two chlorides are 
isomorphous is no argument against their successful separation, 
since they have a difference of solubility. Radium, which was 
discovered spectroscopically by Demarcay, is one of the best 
defined and most characteristic of the chemical elements. 

(Mme. CuRiE, Phys. Zeitschr., May 15, 1903.] 
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VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 


(BY OUR SPECIAL CORRESPONDENT.) 
( Continued from page 246. ) 


ELECTRICITY SUPPLY IN MILAN.—II. 


The commercial and fiscal policy of the Edison Co. has 
contributed as much to its success as the excellence of its 
arrangements for the production of electrical energy, which 
we have already fully described. The capital has been wisely 
expended, with the result that its dividend-earning power is 
high, and encouragement has been afforded to the best classes 
of « consumers, 80 that a good load-factor and a reasonable profit 
are assured. 

The magnitude of the business may be gathered from the 
following figures for the year ending December, 1902. The 
number of consumers was 7,214, of whom 877 use electricity 
for motive power. The motors connected to the mains have 
a total horse-power of 16,000, in addition to which there is a 
load of 157,000 incandescent lamps and 2,136 arc lamps. 


DISTRIBUTION OF THE LOAD AT MILAN. DEC. I9tn, 1902 
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On the three-phase network there are no less than 3,073 
motors, absorbing power to the extent of 10,273 H.P. In fact, 
leaving out the tramway and electricity works motors, prac- 
tically “all the customers who take power for industrial purposes 
are situated on the three-phase system. 

Milan is no exception amongst large Continental cities to 
the competition of incandescent ; gas for shop and private light- 
ing. Although its pressure is most seriously felt, yet little 
appears to be done to reduce electricity to a price that would 
attract customers on that basis alone. In brief, electricity for 
lighting is still sold as if it were a luxury instead of ata price 
low enough to naturally supersede other illuminants. For a 
city with a population of 500,000, and in which the supply 
has been so long available, the number of lamps connected 
and their consumption of electricity are decidedly low. Dis- 
heartening as the aspect of thousands of Welsbach burners is 
to the electrical engineer, it is satisfactory to find that the Edison 
Co. is so keenly alive to the advantages of selling electricity 
for motive power at a price sufficiently low to attract general 
custom. 
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The tariff is, in all cases, based in peine on the Wright 
maximum demand system, and in most of the installations 
Wright's well-known demand indicator is employed to measure 
the actual maximum load. There are two chief ways of em- 
ploying this tariff. In the first of these the consumer may 
make a contract with the company to pay a fixed rental per 
annum for each kilowatt of his maximum demand. This 
amounts to giving him carte blanche to use his motors as many 
hours a day as he pleases, but for a factory in regular opera- 
tion, the tariff ensures very fair accuracy, especially, as with 
the exceedingly low running costs at the Paderno station, an 
hour or two more or less each day makes practically no 
difference in the cost of supply. 

The second method of charging is the true differential tariff 
of a certain price for the first 2,000 hours’ use of the maximum 
power demanded and a very much lower price for the subse- 
quent consumption. The rental system with demand indicators 
is, however, most generally used. "The following are some 
of the prices paid by the factories which are estimated to work 
2,000 hours per annum or 300 days of about 7 hours each— 
full time being reckoned for Saturday as well. A consumer 
with a 10 H.P. load for 2,000 hours per annum pays 18d. per 


TOTAL ENERCY GENERATED.(VOLTAGE OF PORTA VOLTA.) 
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unit; with 50 H.P. under the same conditions he pays 171d. 
per unit, this being reduced to 0:95d. in the case of a 70 H.P. 
installation. For cold storage and other works running day 
and night, the tariff is 0° 73d. per unit for the first 3,500 hours 
consumption, and 0:12d. for each subsequent unit. These 
data are sufficient to indicate the strong inducements offered to 
the power user in Milan. 

The character of the load can be accurately observed from 
the curves, which we reproduce, representing an ordinary 
working day in December, 1902. The continuous-current 
output, which is almost entirely for lighting, shows a distinct 
peak of 2,500kw. at 5:30 p.m. The tramway system, which 
commences running at 7 a.m., gives a steady demand of about 
1,800kw. until nearly midnight. The great bulk of the energy 
produced is, however, taken by the three-phase network, 
the power load remaining practically constant at 5, 500kw. 
throughout the day. The relative proportions of the demands 
for power and lighting can be seen from the peak representing 
the latter, which commences at 4:30 and reaches the magni- 
tude of 2, 500kw. The closing of the factories at seven o 'clock 
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causes a sudden drop in the three-phase output to a total of 
2,500kw. The actual load-factor on this particular day was 
46 per cent. 

The second set of curves illustrated shows graphically the 
relative amounts of the output which are contributed by the 
various divisions of the generating system. It will be seen 
that the station at Paderno is run at practically full load for 
the whole of the day, charging the batteries in Milan during 
the mid-day meal time and after the power load ceases at 7 p.m. 
Naturally the utmost possible use is made of the Paderno 
plant, as its running expenses are so low, and the steam sets 
are only working when absolutely necessary. Substantially the 
whole of the lighting peak between 4:30 and 7 p m. is met by 
the discharge of the lighting and tramway batteries. The ques- 
tion of their efficiency is of secondary importance, as the energy 
put into them would otherwise have to be wasted at Paderno. 

. The impression is very prevalent in this country that the 
capital cost of a water power station is usually so high that 
the interest charges against it bring up the total cost of the 
electricity produced to the same figure as when coal is used. 
This depends very largely on the conditions under which the 

water power is available. If a large gathering ground with 

uncertain rainfall has to be dealt with, and huge impounding 
works have to be undertaken, tlie argument is no doubt good. 

On the other hand, if thesupply of water comes from an Alpine 
river which is fed more or less directly from the glaciers, the 
fluctuations in its amount are usually small, and the minimum 
flow in the spring months is not much affected by weather changes. 
No work of impounding is required, and if the natural slope 
of the river is high the outlay oa the canals need not be serious. 
For instance, at Paderno the minimum flow of the Adda is 
45 cubic metres per second and the maximum 52, while the 
averaze fall is 27 metres, obtained with a total length of canal 
of 2,700 metres. 

It is often further argued that the cost of transmission from 
the station is sufficient to render a hydraulic power scheme 
impracticable. The following figures will show, however, that 
with overhead wires at high voltage these arguments are not 
applicable to the case of the Paderno installations. It will be 
remembered that part of an existing canal was made use of, 
but this had to be widened from 9 to 13 metres for a distance 
of 690 metres. The new canal contains 552 metres of sub- 
stantial concrete channel, and 1,386 metres of tunnel in con- 
glomerate rock large enough to carry 45 cubic metres at 1:37 
metres per second. 


Cost of Paderno Installation. 
Preliminury expenses : 


Concession, taxes, preparation of plans, &c. .................. £18,240 
Canal : 
E. annia a a A EES £13,860 
WOYKE C c 86,590 
100,250 
Central station : 
Ef!!!» im Exe MERC ES VEDO UE 500 
jo inr. em A 16,900 
Tur bines, alternators and switchboards ......... 65,960 
83,560 
Transmtssion lineeeeeeeeee ennt 50,000 50,000 
£251,850 


As the plant capacity is 10,000kw., this works out at £25 per 
kilowatt, representing the total capital cost for supplying power 
to the high-tension switchboard at Porta Volta. This amount 
is by no means extravagant, and certainly does not destroy the 
advantages offered by the very low running costs. Unfor- 
tunately, neither this figure nor the number of units sold are 
available, which will be readily understood by those familiar 
with the methods of Italian taxation. The cost of masonry 
work in the canals, penstocks and buildings is much less than 
in England, as the necessary labour in Italy is cheaply obtained 
and is excellent of its class. 

The tramway system of Milan is managed by the Edison 
Co., and contributes a large proportion to its revenue. The 
lines radiating from the cathedral and connected up by cir- 
cumferential routes afford communication to every part of the 
city and to all the principal suburbs and neighbouring small 
towns. The fare is an uniform one of 10cm. to any point, a 
transfer ticket system being employed. The cars, numbering 
nearly 300, are of the single-deck type, carrying about 25 
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passengers, and afford a rapid and excellent service. The 
receipts per car-mile for the year 1902 were 6˙2d. 

The concession is held by the company from the municipality 
for a period of 20 years dating from 1897, but under somewhat 
onerous conditions. The municipality are the owners of and 
provide the necessary tracks and road-work. The lines are 
mostly laid in macadamised roads in some cases without a 
concrete bed—and are consequently neither very rigid nor 
smooth in running. Everything else necessary for the service, 
including overhead work, feeders, cars and electrical energy 
are provided by the company. For the privileges of the con- 
cession it pays a tax of O-4d. per car-mile, and an annual sum 
of £270 per mile of single track by way of rental, together 
with 40 per cent. of the net receipts after deducting these 
payments. The municipality reserves to itself many other 
rights such as determining the size of the cars, the number of 
seats and the arrangements for the convenience and safety 
of the public. 

A glance at the latest published balance-sheet of the com- 
pany is sufficient to show that, in spite of these heavy taxes on 
its tramway revenue, it is still enabled to earn substantial 
profits. One of the causes of this strong financial position is 
undoubtedly the low figure for the capital invested per kilo- 
watt of plant. Including the stations at Paderno and Milan 
and the sub-stations at Monza, Sesto and Cuneo, and the whole 
of the transmission lines and underground mains, this does not 
exceed £30. 

The net receipts from the sale of current and the working 
of the tramways in 1902 were £422,000, and the expenditure 
£331,000, inclusive of the share of the municipality. The 
profit of £91,000, after paying directors’ fees and allowing for 
reserve and carry forward, provided a dividend of 147 per 
cent on the capital of £540,000. The two previous dividends 
were 13:3 and 12:3 per cent. respectively, so that the com- 
pany has every reason to congratulate itself on its continued 
prosperity. 

It is not very easy to arrive at the amount allowed for 
depreciation of the various properties, but it is interesting to 
note that since the Paderno works were completed they have 
stood in the books at the following figures for three consecutive 
years—viz., £222,000, £214,000, £195,000. It appears, 
therefore, that depreciation has been reckoned at the liberal 
rates of 3:8 and 8:9 per cent. respectively. The reserve fund 
of the company stands at £138,000, or nearly one-fourth of the 
nominal capital. 

The city of Milan is no doubt an excellent field for elec- 
tricity supply, but the Edison Company has developed an 
undertaking worthy of its opportunities. If criticism must 
be made, the one weak point is the extent to which the possi- 
bilities of electric lighting as a source of prolit are still 
unrealised. 


Electrolysis of Water Meters —In the course of a Paper 
read by Mr. A. A. Knudson at the annual meeting of the 
American Electro-chemical Society, the author stated that his 
attention had been called by the superintendent of water- 
works of a certain city to several water meters which, it was 
said, had been ruined by electrolysis caused by railway cur- 
rents. After making careful tests and not finding any signs 
of railway current, he had one of the meters taken apart for 
closer inspection. and found in the interior a brass valve 
arranged to move over iron slides, the slides being a part of the 
iron frame of the meter. Suspecting galvanic action he turned 
on the water from a service tap and allowed the meter to work 
the same as in practice, when by suitably connecting it to a 
millivoltmeter, it was found that there was a difference of 
potential between the valve and slides of 0:004 to 0:003 volt. 
This meter had been in use about 12 years. A water meter 
or other like instrument constructed with dissimilar metals 
such as brass valves running upon iron guides in brackish 
water with an average difference of potential of 0-006 volt, 
will, in 12 years, be ruined by electrolysis due to galvanic 
action, and register inaccurately in a much shorter period. 
Electrolytic damage, attributed to return tramway currents, 
may possibly often be traced to similar causes. 
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A NEW COLUMN TYPE-PRINTING TELEGRAPH 
INSTRUMENT. 


We have recently had an opportunity of inspecting a column- 
printing telegraph instrument, which is actuated without bat- 
teries but by magneto-electric power only. This instrument has 
been designed by Mr. F. H. W. Higgins, and is used by the 
Exchange Telegraph Co. The purely electrical partis in every 
respect similar to that described and illustrated in The Electrician, 
Vol. XLII., p. 223. The motive power for rotating the type 


wheel and for printing, spacing between lines and ET | 


the type wheel to and fro opposite the paper is supplie 
through two trains of wheelwork from coiled springs. The 
train which rotates the type wheel performs that duty only 
under the control of a polarised armature oscillating between 
electromagnets. The other train has to supply motive power 
to two other small coiled springs, one for the purpose of pro- 
pelling the paper, when spacing, between lines and the other 
for returniny the type to the beginning of the line. It has 
also to actuate the printing lever and to traverse the type 
wheel for spacing between letters. 


Fic. 1.—GgNERAL VIEW OF HIGOINS COLUMN PRINTER. 


During the latter operation the second small spring is being 
wound by means of a pawl on the printing lever, this spring 
being geared to a fast motion screw A (see Fig. 2) upon which 
is mounted a carrier engaging with the type wheel; on this 
carrier is mounted a ratchet wheel with which the pawl B on 
the printing lever engages. One space on the type wheel 
escapement and a corresponding key on the keyboard marked 
“fresh line” is allotted to the bringing into operation of the 
return of the type to the position for the commencement of a 


As the operation of printing is very rapid, and the return 
of the type wheel to the starting point relatively slow, an 
arrangement is provided to retard the return of the propelling 
and retaining pawls to the ratchet on the quick motion screw 
axis D. This is effected by means of a pawl, I, attached to a 
prolongation of the link suspended from the printing frame, 
engaging a ratchet wheel, J, during the return of the printing 
frame to its normal position away from the type wheel. This 
ratchet wheel oscillates a small pendulum, K, the weight and 
length of which are adjusted to admit of the type reaching its 
starting point on the line before the retaining and propelling 
clicks are replaced in gear with the type traversing mechanism. 
The other radial pin on the type, at the same time, by the for- 
ward motion ot the printing frame, strikes the end of a lever, 
L, and causes the removal of a detent from the paper-feeding 
mechanism. The type wheel may thus be returned to the com- 
mencement of the line andthe paper spaced forward at any time. 

To prevent the motion of the printing frame from being 
impeded by the over-winding of the small paper-feeding spring 
there is an arrangement provided which prevents the pawl on the 
printing lever from winding the spring more than is necessary 
for making seven inter-linear spaces. Seven prints will wind 
the inter-linear spacing mechanism sufficiently for one line, and 


the complete winding will admit of seven inter-linear spaces 
between messages or parts of messages. As constructed with 
springs, the apparatus will print 700 words with one winding 
at any speed of which the operator is capable. In order that 
the operator may ascertain the position of the type wheel there 
is an indicator carried by the type wheel carrier which points 
out the position of the type wheel in a similar manner to that 


in use on typewriters. 
With a treadle transmitter four instruments can be worked 


line, and to the propulsion of the paper to space between the in series with 500 units of resistance. A complete line con- 


lines. These two operations are determined by means of two 


radial pins which project from the type axis D. When the | 


tains 38 characters and spaces. A cam on the barrel of the 
traversing spring causes a bell to ring at the 35th print, thus 


rotation of the transmitter is arrested by the depression of | warning the operator that the line is nearing completion. 


the “fresh line” key, the two radial pins are horizontal and 


facing the vertical printing frame E. The forward motion of 


the printing frame causes a link, F, suspended from the printing | 
lever to come into collision with one of the radial pins, thus 
becoming a fulcrum to a lever, G, which lifts out the propelling according to the Street > 
and retaining pawls, B and B', which operate the traversing of , lished between New York and Philadelphia. 


the type wheel. Being thus released, the type wheel is returned | | 
The same with little waiting at connections and no walking. 


to the starting point by the second coiled spring. 
movement also suspends the winding of the first spring H in 
order not to overburden the primary spring. 
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Long Electric Tramway Runs. — What is doubtless one of 
the longest through runs on an electric tramway system has, 
Railway Review, been recently estab- 
The time for 
the entire distance of 120 miles is approximately 13 hours, 
The cost 


in fares is about $1.30, which works out in English coinage to 


about 4d. per car-mile. 
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ELECTRICAL STEERING GEAR ON THE “ FINLAND."* 


To steer a ship by electricity has long been the ambition of inven- 
tors, and some very interesting work has been done in this field. 
It would appear from recent results that the apparatus designed by 


Mr. M. Pfatischer of Philadelphia accomplishes the purpose very 
satisfactorily. This gear has been installed upon nine ships, eight of 


these belonging to the Imperial Russian Navy, and is an acknow- 
ledged success The steamship “ Finland," recently built by William 


Fic. l.—RED Star Line Twin Screw ss. “ FINLAND." 


Cramp & Sons’ Ship and Engine Building Co. of Philadelphia for 
the Red Star line, is the latest and largest ship equi with it. 
The gear is also to be placed on the two liners being built by the 
Eastern Shipbuilding Co., at New London, Conn, for the Pacific 
trade. There are many difficult problems to solve in the design and 
in the manufacture of a thoroughly practical gear which will do the 
work required of it. 

This gear is simply an application of the well-known principle of 
the Wheatstone bridge to the control of a ship’s rudder. If two 
rheostats of exactly equal resistance are connected in parallel, the 
potential of any point on one is the same as that of the corresponding 


point on the other, and no current will flow through a wire joining | 


them. If, however, two non-corresponding points are joined by a 


wire, then their potential being different, current will flow in one 


oan or the other according to the relative position of the points 
taken. 

In applying these facts to the steering of a ship, one rheostat, 
which we may call the steering rheostat, is placed in the pilot house, 
or any other steering station ; the second rheostat, which we may 
call the balance rheostat, is placed in the steering-gear room. In 
each rheostat a sweep is arranged to move over contacts, and the two 
sweeps are connected by a wire termed the “balance wire.” Accord- 
ing to whether the sweeps are on corresponding points or not, there 
is not or is a difference of potential, and, consequently, a current in 
the balance wire. Thissmall current controls an electrical generator 
in such a way as to cause it to supply current of the required 
strength to an electric motor, which turns the rudder. The sweep 
in the balance rheostat is mechanically connected to move with the 
rudder. Supposing, then, that the balance has been disturbed, the 
rudder moves, and by its motion brings the balance rheostat sweep 
to a point which corresponds to the point the sweep in the steering 
theostat is on. Then, as there isno current in the balance wire, the 
rudder ceases to move and remains in that position until the balance 
is again disturbed. In this way, the rudder can be moved to any 
position desired. 

The heavy currents required to operate the rudder motor are 
controlled by the small current in the balance wire in the following 
manner :—The field of a small continuously driven exciter dynamo 
is made part of the balauce wire circuit. The exciter armature is 
connected to the field of the main generator, which is also continu- 
ously driven, and its armature is connected to the armature of the 
rudder motor, the motor field being separately excited. Ia this way 
it is evident that the characteristics of the current in the balance 
wire determine the characteristics of the current supplied to the 
rudder motor, and so determine the speed and direction of its rotation. 

Probably, the best idea of the installation of the gear can be 
obtained from a description of the plant on the “ Finland,” which 
started on her maiden trip across the Atlantic on October 4th. Ia 
the pilot house is placed the steering rheostat, which is encased in a 
brass column with a hand wheel and gears to move the sweep, also a 
Píatischer electrical rudder indicator. Thence a five-wire cable is 
run to the steering-gear switchboard in the main dynamo room. 
Two wires are required for the indicator, two to supply the rheostat, 
and one for the balance wire. 


— — a — 


* From the Electrical World of New York. 


In the steering-gear room is the 60 H. p., 110-volt rudder motor, 
mounted on a Brown tiller, built by the Hyde Windlass Co. of 
Bath, Me. "The balance rheostat is placed in an iron column, having 
a lever and DN to move the sweep ; and a spare balance column 
is also provided with a hand wheel, so that it can be used asa steering 
column when desired. There is also a third column, similar in 
external ap ce to the other two, but containing a higher resis- 


tance rheostat, which is the transmitter for the rudder indicator in 
the pilot house; this rheostat is supplied from the ship’s lighting 
circuit. 


One of the two wires leading to the indicator, which is a 
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Tonnage, 12,760 ; length, 580ft. ; breadth, 60ft. 


voltmeter suitably calibrated, is taken from the middle point of the 
rheostat and the other from the sweep which moves over the con- 
tacts, so that the position of the rudder is indicated at all times. 
The sweeps in all three columns are connected by links to the rudder 


| Fic. 2.—SrEERRING GEAR IN PiLoT HOUSE, 


post, 80 that each one is on the middle point of its rheostat when the 

rudder is amidship, and they are all moved in unisoa when the 

rudder moves. The wires from these columns are taken to the 

steering-gear switchboard in two five-wice cables; the motor connec- 
| tions are taken separately. In all cases the wiring is in iron pipes. 
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In the dynamo room are installed the main generator of 60kw. at The steering-gear switchboard is entirely separate from the main 
110 volts, the exciter, a small shunt generator of 4:5kw. at 110 volts, | switchboard, and is mounted over the field yokes of the shunt genera- 
and the steering-gear switchboard. The main generator, shunt | tor and the exciter. Oa this board are mounted all the necessary 


Fic, 3.—View or Dynamo Room. 


switches, instruments and field rheostats connected with the steering 
gear. A four-pole triple-throw switch controls the connections 
between the different columns. In one position, connections are 


enerator and exciter are all mounted on one bed plate and are 
riven by a direct-connected 9in. by 5$in. double-cylinder Sturtevant 
engine at 375 revs, per min, The armatures of the shunt generator 
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Fic. 4.—STEgERING-GEAR ROOM ON THE Ss. FINLAND." 


made so as to steer from the pilot house using the regular balance 
column ; in a second position, connections are made to steer from 
the pilot house using the reserve balance column; and in the third 


and exciter are rigidly coupled together, and are also coupled to the 
main generator shaft by means of a clutch, which can be easily thrown 
in or out. 
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position, when steering from afc the reserve balance column is used 
as a steering column in connection with the regular balance column. 
All the other switches, excepting the rudder indicator switch, which 
is single-throw, are double-pole, double-throw. When in their 
upward position, the connections are so made that the whole steer- 
ing gear is entirely independent of the ship's lighting or power 
circuits, the small shunt generator supplying the current for the 
rheostats aud rudder motor ficld. In their downward position, the 
connections are made ro that the regular engine and main generator 
may be stopped, the curreat required for the rheostats and motor 
field and to run the shunt generator as a motor to drive the exciter 
being taken from the ship's lighting circuit, while any one of the 
four lighting generators is used to supply power to the rudder motor. 
On each of the lighting generators is mounted a small board with the 
required switches to connect the machine to the maia bus bars or to 
the steering-gear system. 

Ordinarily, ia steering, the switches on the steering-gear board are 
in their upward positions. The main generator, shunt generator aud 
exciter are continuou«ly driven, the shunt generator supplying cur- 
rent to the columns and motor field, while the maiu generator and 
exciter only generate current when it is required, and at a voltage 
determined by the difference of potential at the ends of the balance 
wire. Therefore, since the speed of a motor depends on the voltage 
at its terminals, the speed of turning ths rudder depends on the rate 
of moving the sweep in the steering column. If in the steering 
column the wheel is put hard over quickly, there will be a maximum 
difference of potential between the ends of the balance wire aad the 
maximum voltage will be generated, causing the motor to rotate 
rapidly, while if the wheel is put hard over slowly the motor has a 
chance to follow up, keeping down the difference of potential between 
the ends of the balance wire, and therefore keeping a low voltage at 
the motor terminals, causing itto run slowly. It will be easily seen 
that the voltage does not reach a maximum immediately on starting, 
nor does it fall to a minimum instantly when stopping. There is à 
time element introduced in both cases which is beneficial iu saving 
the machinery from mechanical strain, due to the instant application 
or removal of power, as in the case with a steam gear. It is also 
worthy of mention that in the whole system there is no sparking or 
flashing at any point, no circuit being opened or closed in the opera- 
tion of the gear. The result is that the gear does the work required 
of it in a marvellously smooth, easy and quiet manner, at the same 
time sacrificing nothing to speed, reliability or precision of operation. 
The time from hard-a-port to hard-a-starboard is less than 30 seconds. 

The power required for steering ranges from lkw. to 60kw., and is 

generated in the main dynamo room, where the machinery can 
receive good attention ; on the steamship “ Finland,” as above stated, 
any one of five generating sets can be used to supply the power. The 
maximum load is only on momentarily ; during the greater part of 
the time all the power required is that necessary to keep the arma- 
ture revolving with no load on the machine. This is very little and 
offsets what is lost by condensation in the long pipes run from the 
boilers afc to a steam steering gear. 


The whole system is fully protected with emergency devices, eo 
that it would seem impossible for a ship equipped with this gear to 
be long delayed by any accident to the electrical steering apparatus. 
Should an accident occur to the main generator or engine, the clutch 
is opened between it and the two small machines, the switches on 
the board and on one of the lighting generators are changed, all of 
which can be done in less than one minute, and the ship can be 
steered as before. If the regular balance column should give out, 
by putting the four-pole switch on the board in its proper position, 
the reserve balance column is put in service instead of the regular 
column. If the steering column in the pilot house should be carried 
away from avy cause, then, by putting the four pole switch into the 
third position, the reserve balancing column is ready to be used as a 
steering column in connection with the regular balance column. 

In perfecting this gear the Electro- Dynamic Company of Phila- 
delphia has made all the parts as reliable as best materials, workman- 
ship and design can do, all parts having large factors of safety. This 
was absolutely essential. The steering and balance rheostats have 
been very strongly made, the resistauca wire, contacts, &:., are of 
ample dimensions to carry the current required, and to withstand 
any mechanical strains which may occur, the whole being well 
protected in handsome watertight columus of brass or iron. The 
generator, motor and switches are also of ample capacity to do their 
work without undue heating. The insulation of all machines, which 
is eo important, is very carefully attended to, it all being made in 
the most improved manner, so as to resist the deleterious effects of 
moisture. It is also tested with 2,000 volt alternating current for 
five minutes before leaving the factory. 

The captain and officers of the steamship “ Finland" are enthu- 
siastic over the performance of this gear, and the Antwerp river pilot 
expressed himself that he had never taken a large steamer up the 
crooked river Scheldt with such ease, because of the instant and 
quick response of the ship to the wheel. The steamer * Finland,” 
17 knots, 13,000 tons, is the first North Atlantic liner steered solely 
by electricity, but next year two 20,000-ton steamers will be con- 


trolled by the same means on their trips from the Pacific coast to the 
Orient. As several ships of the Russian navy, which have sailed 
from Kronstadt to Port Arthur, are similarly equipped, as noted 
above, it may safely be predicted that within a year or so electrically 
steered ships of the largest size will be plying on all the oceans of 
the globe. 


THE APPLICATION OF THE ELECTRICAL FURNACE 
IN METALLURGY.* 


BY ALBERT KELLER. 


The figures and results about to be given were obtained during a 
long series of personal experiments extending over a period of eight 
years, which were carried out on an industrial scale at various electric 
works driven by water-power. Until within the last year or two 
electric furnaces were employed exclusively in the reduction of so- 
called refractory substances for the treatment of which the tempera- 
ture of the ordinary furnace was too low. The manufacture of 
carbide of calcium on a large scale in those countries abounding in 
waterfalls contributed, as much from the rise aud prosperity of this 
industry as from its subsequent decadence, to give the impetus to 
numerous experiments which were made, in the first place, between 
1894 and 1901 for the purpose of perfecting the electric furnace on 
an industrial scale, and later on account of many water-power 
installations being laid idle owing to the crisis in the carbide of 
calcium industry. But the furnaces, in which carbide of calcium was 
produced, were not adapted to metallurgical purposes owing to the 
fact that the hearths which serve as conductors for the current were 
of carbon, and the metals or alloys to be reduced would consequently 
bave absorbed an excessive proportion of carbon which it would 
almost be impossible to eliminate afterwards. 


Manufacture of Ferro-chrome.—With some slight modifications, 
however, these furnaces are suitable for the production of ferro-chrome 
in which a proportion of carbon of as high as 7 or 8 per cent. is 
admissible. It may be said that this adaptation was the first 


important application of the electric furnace to the art of metal- 


lurgy. Up till then the manufacture of ferro-chrome had been 
carried out in the cupola, and the product thus obtained resulted 
with at least 60 per cent. of chromium together with 8 to 9 per 
cent. of carbon. The carrying out of this process in the cupola 
was attended with many serious difficulties, and it often 5 
that owing to the hanging - up of the charge the cupola had to be dis- 
mantled. To meet this contingency portable cupolas were constructed 
in some works which could easily be taken apart, so that when 
scaffolding occurred the solidified mass of ferro-chrome could be 
extracted without much trouble and could be broken up. In the 
electric furnace the conditions were fae more simple, because the 
temperature of the hearth obviated all risk of scaffolding and 
rendered practicable the tapping of the ferro-chrome in a liquid 
state. Thus the production of ferro-chrome by means of the electric 
furnace received a great impetus both in France and America, and it 
may be aflirmed that to-day this process has entirely supereeded the 
method of reduction in the cupola, 

Special Iron Alloys.— The difficulties of manufacture being in like 
manner le sened by the use of the electric furnace, the production 
was also attempted of ferro-tungsten, an alloy which is increasing in 
importance on account of the peculiar properties imparted by tungsten 
to certain kinds of steel. But, without describing further the reduc- 
tion by electricity of other rare alloys, mention need only be made in 
passinz of ferro-titanium, -molybdenum, -vanadium, &c., all of which 
products are only little used, and are necessarily confined, as regards 
treatment, to the electro-metallurgical process, owing to the extreme 
temperatures neceseary for their production. None of these is, how- 
ever, of sufficient importance to warrant the classification of the 
electric furnace a3 an appropriate apparatus for metallurgical purposes 
on an industrial scale. 


CLASSIFICATION OF THE Types OF ELECTRIC FURNACES. 


1. Electric Arc Furnaces.—In these furnaces the electrodes are not 
plunged int) the molten mass, but are suspended free above it, and 
the heating is effected direct by the heat of the arc and by the rever- 
beration from the furnace crowns As a result of this mode of working 
the furnace cannot be filled up with material, and this type is there- 
fore not practicable for the reduction of orea But it is quite suitable 
for the fining of a bath of metal, the conditions of such a process 
requiring that there shall be a liquid surface accessible either for the 
taking of samples or for makiug the additions. 

2. Electric Resistance Furnaces.—The electrodes are immersed in 
the material in process of fusion, which latter constitutes a resistance 
conductor between the electrodes and the hearth. This style of 
furnace is especially suitable for the reduction of ores, since the 
control of the temperature during working is a simple matter, and 
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855 liquid metal can always be readily run off at the lower part of 
the ace. 

3. Surface Resistance Furnaces.—In the furnaces of the third class, 
the electrodes alone do not suffice for the passage of the current. To 
heat up the furnace it is necessary to connect them by means of 
some kind of conducting material, such as a bed composed of pieces 
of carbon. These conductors are then brought to a state of extreme 
incandescent'and form a melting hearth upon which the materials 
to be treated are placed. 

4, Electric Induction Furnaces —These are in the form of an 
annular crucible, the contents of which form the secondary circuit of 
a transformer, the primary circuit being arranged in the ordinary 
way. The secondary circuit thus formed consists only of a single 
coil. Induction furnaces were invented long ago, and have found 
but a limited application in practice. 


I. — TRE ELECTRO-METALLURGY OF SILICON. 


In the blast furnace, ferro-silicon containing 10 to 15 per cent. can 
be blown without difficulty when working very hot. Notwithstand- 
ing this fact, the electric furnace could readily enter into competition 
with it owing to the higher temperature attainable. The electric 
furnace, even when working at moderate temperatures, can produce 
without difficulty alloys richer in silicon than those yielded by any 
blast furnace, and it was by these means that ferro-silicon, containing 
from 25 to 80 per cent. silicon, were first brought out. 

At the present time 30 and 50 per cent. ferro-silicons are commonly 
employed in foundries and steel works; and in competing with 
low-grade ferro-silicon the only question is now one of comparative 
economy, since metallurgists naturally prefer the product which 
provides them with silicon at the cheapest rate per unit delivered at 
their works, not omitting, however, to take into account the value of 
the iron contained in thealloy. The sale of electro-ferro-silicon has 
now assumed very considerable proportions. 

The degree of purity attainable in the electric furnace in making 
high-grade ferro-silicon is particularly noteworthy. In fact, gene- 
rally speaking, the higher the content of silicon in the alloy, the 
greater is its purity. The increased percentage is obtained by using 
a larger quantity of silica and of reducing carbon without increasing 
the iron, the latter being just that constituent which introduces all 
the impurities subsequently found in the alloy. Besides this, for 
two given qualities of ferro-silicon, one containing 12 per cent. and 
the other 50 per cent. silicon and each containing an equal amount 
of impurities, the percentage of impurities introduced into the bath 
of metal per unit of silicon is four times less in the case of the rich 
alloy than in that of the poor one. Finally, the manutacture of 
high-grade ferro-silicon necessitates a more powerful and prolonged 
calorific action which aids the expulsion of impurities, either by 
volatilieation or by secondary reactions. 

The following is the current analyais obtained by the author for 
50 per cent. ferro-silicon :— 
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If the present consumption exceeds the amount now manufactured 
by thermo-electric methods, this new industry is nevertheless sus- 
ceptible of such rapid extension that it would soon be able to secure 
the whole market for silicon by lowering considerably the present 
current market value. In demonstration of this, it may be stated 
that the results of working have shown that the energy required for 
the production of 1 ton of 30 per cent. ferro-silicon amounts to 
3,500kw. hours. A hydro-electric works developing 10,000 E. H P. 
upon the shaft of the turbines would, therefore, be capable of 
producing 16,000 tons of 30 per cent. ferro-silicon annually, or nearly 
30 tons P eg day. The works at Livet, in the department of Isére, 
where the thermo-electric firm of Keller, Leleux & Co. is engaged 
in the manufacture of high-grade ferro-silicon by their own processes, 
have an available source of 15,000 H.. The author has recently 
inaugurated the process of manufacture at Livet which the same 
company formerly carried on at a smaller works, and he has found 
that, with 4,000 H P. applied to this particular process, it is possible 
to turn out 20 tons of 30 per cent. ferro-silicon per day. The works 
are also equally well adapted for manufacturing higher grades than 
this, and with the existing apparatus any required percentage in the 
product is obtainable. Up to the present time the highest grades 
which have been made contain 75 to 80 per cent. silicon. 

The manufacture of ferro-silicon can only be carried on with real 
economy in a large installation consisting of powerful electric furnaces. 
Those at the Livet works are of 650 H.P. each. The raw materials 
employed are preferably quartz, scrap iron and coke. Quartz is more 
suitable than sand, since the latter is often productive of obstructions 
in the furnace. Scrap iron and steel are to be preferred to iron ore, 
for the reason that, together with a pure quartz, the working proceeds 
without the formation of any appreciable quantity of slag. The 
furnaces employed are of the resistance type. 

The future of the electric furnace as applied to the metallurgical 
. of this alloy is, therefore, assured beyond question, and 

or the reasons above-mentioned the development of the industry is 
likely to assume considerable proportions at no distant date. 


II. —TuHe ELECTRO-METALLURGY OF IRON AND STEEL. 


Reduction of Iron Ores.— Although the reduction of iron ores by 
electricity has formed the subject of a practical study by the author, 
the results of which will be described further on, it may be stated at 
once that the employment of electricity as a reducing agent is only 
practicable from an economic point of view : first, when it is a ques- 
tion of manufacturing special qualities of iron from pure ore delivered 
at the works on favourable terms ; secondly, when it is desired to 
foster an iron and steel industry in a country hitherto undeveloped 
in this respect, into which all the coal must be imported, where iron 
ore of good quaiity abounds, and where natural sources of power 
are available in the immediate neighbourhood of the ore deposita. 

The author has determined experimentally that one kilowatt-year 
utilised in an electric reducing furnace is capable of yielding about 4tons 
of steel-making pig iron. Ina general way, therefore, the reduction of 
iron ore by electricity in a country possessing metallurgical works and 
equally good conditions of transport throughout is only theoretically 
practicable if the ore can be obtained on equal terms, and if the cost of 
the kilowatt-year does not exceed 253.61. It must be borne in mind, 
however, that the scale of production of en electric turnace is less than 
that of blast furnaces,and that on this account establishments equipped 
for electric working would be of less capacity ; the working expenses 
being also proportionately higher, it does not appear as if the reduc- 
tion of iron ores, so far as the smelting of ordinary pig is concerned, 
will ever enter the sphere of practice in any European hydro-electric 
works. 
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Fic. l.—GENERAL VIEW OF ELECTRIC FURNACE, 


A high degree of purity can be reached by the electric method of 
production owing to the method of generating the heat, which enables 
the action of the fuel to be limited strictly to that of a reducing 
agent. By this means the action of the sulphurous gases is to a 
great extent avoided ; and since the quantity of coke required per 
ton of iron is so small, the very best qualities can be utilised for the 

urpose. It is, therefore, possible, with good ore, to obtain a pig 
iron which will compare in purity with the Swedish iron. A further 
advantage consists in the higher temperature of working which the 
use of electricity permits, without, however, causing an excess of 
carbon in the material. It is also possible, in consequence of the hot 
working, to form slags of ultra-basic character. 

There are still many countries in which the conditions would 
favour the adoption of an electro-metallurgical industry, where coal 
is scarce, but where, on the other hand, an abundance of good ore 
and. water power are available. Brazil, Chili, New Zealand and 
others come within this category. Indeed, the author is engaged at 
the present time upon a scheme for the installation of an important 
electro-metallurgical establishment intended for the production in 
Brazil of pig iron and steel. A concession has been granted to the 
syndicate of a waterfall which has a fall of 114ft., and is capable of 
supplying, in the season of minimum flow, a force of 25,000 H. P. 

e work of confining the fall within channels has been contracted 
for under penalty for the sum of 2,500,000fr. (£100,000). "The cost 
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of 1 H. p. per year is, therefore, lOfr. (83). Calculating that the 
amortisation of these works, and also that of the hydraulic and electric 

lant, will be effected in 10 years' time, the cost of one kilowatt-year 
in such an installation will be less than 25fr. (208). The iron ore 
averages 65 per cent. of metallic iron, and is of remarkable purity, 
the cost, delivered at the furnace, being recokoned at 12°50‘r. (10s ) 
per ton. The conditions are, therefore, entirely favourable for such 
an enterprise. 

Steel Obtained from the Reduction of Iron Ores.—The cost of the 
electric energy no longer forms the principal factor in the cost of 
production. About 1:10 kilowatt-years are necessary for the meltin 
and fining of 1 ton of steel produced by the fusion of scrap iron an 
steel ; and even if the motive-power is supplied by a steam engine, 
the expenditure of electric energy will approximately amount to 
only 40fr. (328.) per ton of steel. This outlay, resulting under the 
least favourable conditions of generating power, can scarcely form 
an d prd to the fining of steel of superior quality by the electric 
m 


After thus elucidating the general conditions under which the 
electro-metallurgy of iron and steel appears possible, it may be per- 
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working of the apparatus. The electric blast furnace constructed 
on these principles contains at least two groups of two electrodes 
each, the two latter being arranged in parallel, and the two groups 
themselves in series. These four electrodes of equal capacity project 
through refractory walls, and each electrode is provided with inde- 
pendent mechanism by which it can be raised or lowered at will. 
The intensity is equalised in each focus of the same group by means 
of readings taken with an ammeter, and the pressure of the groups is 
controlled by means of two voltmeters inserted respectively between 
the furnace hearth and each group. 

The furnace hearth is constructed in the same manner as an open- 
hearth furnace. "The melting chamber of the furnace is surmounted 
by a shaft of brickwork containing the orcs, fuel and fluxing materials, 
which are charged in from the top. As soon as the furnace is 
started, charging begins until it is full The four electrodes are 
regulated separately, a matter which is easily accomplished within 
a few minutes after lighting up. The reduction of the metal and 
the fusion at firat take place on the hearth only, but after working 
some time the materials contained in the upper part of the furnace 
become sufficiently heated to enter into reaction. From this period 
onwards the reduction is no longer confined to the lower part of the 
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Fic. 2.—SEcTION OF FURNACE, 


mitted to describe the following experiments undertaken by the 
author several years ago, which led to the adoption by him of a general 
process of treatment of materials in special electric furnaces for the 
manufacture of steel. 

The Electric Blast Furnaces for Reducing Iron Ores.—The conditions 
essential to ensure efficiency in the working of the furnace are, first, 
sufficient power available for treating a considerable mass. Secondly, 
continuity in working. Tocomply with these conditions the author 
adopted the plan of ack | the heat at several points encircling 
the mass of raw materials. The mode of electric distribution was 
such as to obviate the use of the furnace hearth as a conductor. B 
the author’s arrangement the use of acid or basic lined walls 
optional. This result was effected by using for the bringing and the 
return of the current vertical electrodes which were independently 
adjustable. Further, to ensure the continuily of working, several 
electrodes were placed in parallel in the system, any one of which 
was renewable without the necessity of stopping or varying the 


furnace, that is to say, to the melting zone, but it begins to take place 
throughout the whole shaft of the furnace, which is kept constantly 
full. The gases collect in the upper part, and are drawn off into a 
chamber where they are burnt, the heat of combustion being utilised 
in various ways, as for drying the ores. 


The Electric Fining Furnace.—The method of electric distribution 
is similar to that already described, but while the primary reducing 
furnace is constantly maintained full, the fining furnace contains 
only molten metal and the substances necessary for completing the 
elimination of the non-metals. The surface of the bath is at a 
sufficiently low level to permit of taking samples during working. 
Although the electric distribution is the same in both furnaces, the 
method of electric working is totally distinct, for while in the reducing 
furnace a low pressure of 25 to 30 volts for each focus is employed, 
the fining furnace is worked with a pressure of 50 to 75 volts for 
each focus. It is important, therefore, in fining that the electrodes 
ate not plunged in the slag, otherwise, on account of the oxidising 
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nature of the latter, their ends are rapidly burnt away, and owing 
to the contact with the slag the oxide of iron contained therein is 
reduced, and particles of carburised metal become entangled, which 
delays, and even renders impossible, the fining of the metal bath 
beneath the layer of slag. 

Description of an Electric Steel orks. For the application on a 
large scale of the process just described the furnaces should be placed 
in line, abreast of each other. Two fining furnaces are preferably 
arranged in front of each amelting furnace, each of which will receive 
the metal alternately, while fining is being completed in the other. 
A more practical arrangement suggests itself in cases where a large 
amount of power is available. The charges of all the reducing 
furnaces could be run off into a single ladle on a bogie travellin 
along the front of the battery of furnaces. The metal thus collecte 
could be fined direct by bringing the ladle beneath an arrangement 
of electrodes similar to that described, or it might be teemed into a 
fining furnace of a capacity sufficient to receive the whole. Two such 
furnaces would then serve the whole battery of smelting furnaces, 
for, if the latter were tapped every three hours, there would be six 
hours available for fining, tapping and repairing the hearth and walls. 
An electric metallurgical works laid out on this plan, having available 
a force of 10,000 H. P. on the shaft of the turbines could produce 
60 tons of steel per day, of which 50 tons would be yielded by the 
smelting furnaces working on 55 per cent. ore and 10 tons by 
the smelting of scrap. As far as possible the power should be gene- 
rated by alternating monophase dynamos subdivided into groups 
of 1,000 H.P. each. Of these eight would supply current to the 
smelting furnaces, and the other two would be devoted solely to 
the operation of fining. At Livet, where the Thermo-Electric Co. of 
Paris has installed appliances for the production of steel by electricity, 
the electric generators develop 1,200 H.P. each by means of alter- 
nating monophase dynamos of the Thury system, delivering a 
current of 30,000 amperes each. Fig. 1 illustrates one of the electric 
blast furnaces which is capable of producing 12 tons of steel from 
the ore in 24 hours, with the fining hearth placed at its base. A 
charge of 3 tons of steel was in process of tapping at the time of 
taking the photograph. If, instead of smelting ores, scrap iron or 
steel is melted, the capacity of the furnace would be 25 tons of steel 
per day. It was with this latter material that the yields mentioned 
were calculated. 

As regards the cost of production, it was stated before that 2,800 
kilowatt-hours were absorbed in producing 1 ton of steel, and assum- 
ing the cost of a kilowatt-year of 8,400 ‘hous to be £2, including 
amortisation, the cost of energy for 1 ton of steel will be about 13 3s. 
To this must be added the cost of ore, fuel, flux, electrodes, labour 
and maintenance, which together bring the total cost of production 
for 1 ton of ingot steel up to from 728. to 80s., not including royalties 
paid for the exclusive right of working the process, 
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ON ELECTRONS.* 
(Concluded from page 209.) 
BY SIR OLIVER LODGE, F. R. S. 


PART VII. 
SUMMARY OF OTHER CONSEQUENCES OF ELECTRON THEORY. 
Radio- activity. 

If many atoms of a substance have electrons attached to them, and 
if these are pone orbital revolutions, it 1s natural to ask how 
then can it be that substances are not constantly emitting waves and 
radiating away their energy. Fortunately, owing to the brilliant 
researches of Becquerel, Curie, and others, certain substances have 
been found in which the radiation intensity reaches a very percepti- 
E ere ; and it appears that this radiation may be of several 

inds :— i 

First, of waves or pulses analogus to Röntgen radiation, probably ; 

Second, of rays analogus to Lenard or cathode rays consisting of 
electrons and ions bodily shot off, certainly ; 

Third, of detacthed portions of the substance itself not charged 
with electricity, but emanating like an odour, and possessing like 
the rest of the substance an intrinsic radiating power, and capable of 
attaching itself to other materials in the neighbourhood so that they 
too acquire teinporary radiating power. t 


* Paper read before the Institution of Electrical Engineers Nov. 27, 1902. 
t See, for instance, Papers by the original discoverer, M. Henri 
Becquerel, in Comptes Rendus, 1896 and 1897; see also Rutherford, Ph il. 
May, January, 1899 and 1900, with quantitative determinations concerning 
it. Also in Phil. Muy. July and November, 1902. Other references are 
M. and Mme, Curie, Comptes Rendus, November, 1899 ; Hon. R. J. Strutt, 
Phil, Trans, A 1901, Vol. CXCVI., p. 525; Sir W. Crookes, Proc. Roy. Soc., 
Vol LXVI., p. 409 (1900), Vol. LXIX., p. 413 (1902), also Electrical 
Eo ot 1891, Proc, Roy. Soc., Vol L., p. 88; and many other 
workers. 


The substances which possess any noteworthy amount of this 
radiating power are substances with very high atomic weight, and 
their emitting power would appear to be probably due to an internal 
commotion and collision between the atoms, of sufficient violence to 
detach, and, as it were, evaporate, every now and then, some of the 
smaller particles ; and also by the shock of the collisions to generate 
some feeble Rontgen rays. It is easy to grant that, whenever there 
are actual collisions of sufficient suddenness, some radiation of this 
kind must be emitted ; but we cannot help asking, why does not the 
quiet orbital revolution of electrons round atoms, in a substance not 
in a high state of thermal disturbance and not poesessing specially 
massive atoms, why does not this also give rise to & perceptible 
amount of radiation and loss of energy? One answer that haa been 
given, is as follows :— 

The radiators are not isolated or 1 NEA AE and surface radiation 
is maintained by layers at greater depth in the substance. Moreover, 
the radiators are ao close together that they are in all sorte of phases 
within the first quarter wave length, a length which embraces a 
multitude of them ; wherefore a multitude is a worse radiator than 
one, because they interfere and produce but little external or distant 
eflect ; like the two prongs of a fork, or two neighbouring organ 
pipes, or the front and back of a vibrating wire. See Larmor, * Ether 
and Matter," p. 232. But I doubt if much answer is wanted, save 
one of a very different character—viz., that radiation of a low tem- 
perature order is, as a matter of fact, always going on from all sub- 
stances ; that energy is conserved and constancy of temperature 
persists merely because loss is equal to gain, because absorption 
compensates radiation, not because radiation ceases; and that to 
make an estimate of the amount of radiation so occurring it would be 
necessary to suppose the body in an enclosure at absolute zero : when 
undoubtedly ita kinetic energy would rapidly leak away, and be 
dissipated. The whole subject of radio-activity is a large one, upon 
which I do not propose to enter here and now. Suffice it to realise 
that any difficulty of explanation in connection with it is not the fact 
itself, but rather why it is not more notorious. 

However, so far as the most striking and interesting excessive 
photographic and electric radio-activity of certain rare substances is 
concerned, it has been already hinted that the greater part of that 
does not consist so much in the emission of radiation proper—whether 
in the form of pulses of X-rays or any other form—as in the flinging 
off of particles, negatively-charged particles of electrons as a rule, but 
also sometimes, according to Mr. R. J. Strutt, of positive ions also. 
The faint photographic influence of ordinary substances observed by 
Dr. W. H. Russell seemed to suggest that incipient power of this 
kind is not limited to bodies with heavy atoms like uranium, 
radium, polonium, &c., as described by Becquerel and the Curies. 
though these substances show it to an extraordinary degree; Dr. 
Russel], however, appears to have traced his at first interesting effects 
to the merely chemical action of hydrogen peroxide. 

The whole subject, together with the allied one of the loss ot 
charge from hot bodies,* first discovered by Dr. Guthrie long ago 
(see Phil. Mag. [4], Vol. XLVI., p. 273), is one that demands special 
attention and treatment, for which there is no opportunity now. 


Solar Corona, Comets Tails, Magnetic Storms, and Aurore. 

Another subject on which it is tempting to enlarge is the explana- 
tion of various astronomical and meteorological phenomena by the 
electron theory. The theory of auror» has recently been elaborated 
by Arrhenius ; but the whole doctrine of emanations from the sun, 
and of repulsion of small particles both by his light and by hie pro- 
bable electrification, is a matter that has been familiar to me for 
several years, through conversation with Fitzgerald and othere. See, 
for instance, Larmor, Phil Trans., 1894, Vol. CLXXXV, p. 813; 
Lodge on “Sun Spota, Magnetic Storms, Comets’ Tails, Atmospheric 
Electricity, and Aurore,” in The Electrician for December 7, 1900, 
VoL XLVI., p. 250; Fitzgerald, Te Electrician, December 14, 1900, 
with reference to a communication on the subject in 1893 (see The 
Electrician for August 11, 1893). See also hie collected “ Scientific 
Writings," at date 1882, 

The earth is, in fact, a target exposed to cathode rays, or, rather, to 
electrons emitted by a hot body—viz., the sun. The gradual accumu- 
lation of negative electricity by the earth is a natural consequence of 
this electron bombardment, and the fact that the torrent of particles 
constitutes an electric current of fair strength gives an easy explana- 
tion of one class of magnetic storms which have been long known, by 
the method of concomitant variations, to be connected with sun spots 
and auroræ. The electric nuclei would also serve as centres for con- 
densation of atmospheric vapour at high altitudes, and so be liable to 
affect rainfall. 

Nevertheless, it is true that these theories have been well elaborated 
of late by Arrhenius, and his explanation of the aurora by means of 
the catching and guiding of rapidly moving electrons by the earth’s 
magnetic lines of force so as to deflect them from the tropics and 
conduct them in long spirals, along the linee, to the poles, there to 
reproduce the phenomena of the vacuum tube in the rarefied upper 


* See, for instance, Strutt “On Leakage from Hot Bodies," PhU. Mag, July, 
1902 ; J. J. Thomson, ditto, PAZ. Mug. August, 1902. 
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regions of the atmosphere, is particularly definite and ee 
Some of the other astronomical suggestions he has made are likewise 
of considerable interest. 


VALIDITY oF OLD VIEWS, 


Now that the doctrine of electricity (at least of negative electricity) 
as located in small charges or charged bodies is definitely accepted, 
and now that a current can be treated as the locomotion of actual 
electricity, it may seem as if some doubt were thrown upon the doc- 
trine, which a little time ago was spoken of as a “ modern view,” 
that the energy of an electric current resides in the space round a 
conductor. There is no inconsistency, however. The whole of the 
fields of an electron are outside itself ; it is in its fields that its energy 
resides, and it is in the space round it that energy is conveyed when 
it moves ; for the ether in that space is subject to the co-existence of 
an electric and a magnetic field, So, also, its inertia resides in 
space round it, for it is accounted for by the E.M.F. set up when its 
magnetic field changes—that is, when its motion is accelerated. 

In dealing with the inertia of matter it is commonly supposed that 

the inertia resides in the matter itself; whereas electrical inertia is 
known to reside in the space round the nucleus, Yet we have been 
emphasising and opposing theview that material inertia and electrical 
inertia are essentially one and the same. Is there no inconsistency 
here? The appearance of inconsistency vanishes when we come to 
calculate and realise how extremely local and concentrated the intense 
part of the field of an electron is, There is a sense in which it can be 
said that a moving body, for instance, a vortex ring, disturbs the whole 
atmosphere, but any perceptible disturbance resides very near the 
ring. So it is with an electron. The magnetic field falls off inversely 
as the equare of the distance from the moving nucleus, and hence at 
a distance far less than 1mm., less even than the size of an atom, 
it is quite inappreciable. The whole magnetic field on which its 
inertia depends lies practically very close to the electron itself: it is 
just its extremely small size that enables this concentration to be 
possible, and even in a closely packed mercury atom there is practi- 
cally no encroachment of the field of one electron on its neighbours. 
They are all independent, each with its own inertia, almost isolated 
from the others: for if it were not so, the mass of a body in close 
chemical combination would not continue constant, but would 
diminish. Whether it does diminish in the least degree is à question 
perhaps worthy of attack.* 

The momentum of a moving charge at ordinary speeds is simply 
inversely as the radius of the sphere which holds it, as stated in 
Part I., but the localisation of this momentum, which is the point we 
are now considering, is given generally in Thomson’s * Recent 
Researches in Electricity and Magnetism," p. 20, and may be realised 
approximately as follows :—The momentum depends on the co-exis- 
tence and product of the electric and magnetic fields, ^ Each field 
inversely as the square of the distance from the moving charge ; and 
their vector product is, as regards direction, perpendicular to the 
radius vector at any point, and proportional at ordinary speeds to 
the sine of the angle between the radius vector and the direction of 
motion, while in magnitude it falls off as the inverse fourth power 
of the distance, All this can be realised by common sense with very 
little trouble, 

So, then, taking à moving electron, and consider the distribution 
of its momentum in the space round it. Between its surface and a 
space of 100 times its diameter, 99 per cent, of its momentum 


is contained ; because we shall have tó integrate the factor CIE 


74 
a 

So, within the boundary of an atom, which is 100,000 times an elec- 
tron's diameter, there is practically none of its momentum not 
included. An even in one of the comparatively closely packed 
atoms—e.g., in a platinum or mercury atom, the overlapping of 
momentum for each constituent is extremely small, since their 
average space apart is some thousand times the size of each constituent 
electron. 

Consequently, the assertions that an electric current is a transfer 
of electrons, and that the energy of a current travels in the space 
surrounding the moving electricity, are statements not inconsistent 
with each other. Nor are tbe statements inconsistent that the mass 
of a body resides in its atoms, and that inertia or momentum is a 
property due to the self-inductive influence of the electromagnetic 

eld surrounding a moving electric nucleus. So also with the way 
in which a current is propelled. The of progression of electrons 
through a solid may be considerable (see next section), but it is very 
far below the pace at which a telegraphic signal travels along a wire. 
They must be propelled by a lateral action, transmitted through the 
ether with the speed of light appropriate to the surrounding insu- 
lator, by some arrapgement which * Modern Views” symbolised in 
the form of cogwheels : they cannot be impelled by end thrust. The 
electric current is a more material entity, or has a more nearly 
material aspect, than was thought probable a little while since; but 
all that was taught about its mode of propulsion and the diffusion of 
the propelling force from outside to inside through succestive layers, 
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* Cf. Raleigh, British Association, Belfast, 1902. 


as it were, of the wire, all that was taught about the paths by which 
the energy travels and arrives at point after point of the wire, there 
to be dissipated as heat, remains true. 


Number of Ions in Conductors. 

The immense number of electrons that are necessary to make up 
the mass of a piece of platinum, or of a lump of matter like the earth, 
can readily be estimated; so, also, it is easy to imagine that an 
enormous number must be travelling in order to give customary 
strengths of current such as can readily pass through a liquid. 

Through a gas a limit is soon found to the available number, and 
accordingly the conductivity of an ionised gas falls off if we call upon 
it to carry more than a certain current, called the saturation current. 
See investigations by Townsend and others. But I am not aware of 
any experimental indication of such a limit in solida or liquids at 
present. In solids the pace of travel is unknown, though it has been 
ingeniously surmised, and is thought to be very great; considera- 
tions of centrifugal force would make the speed of each electron 
during an atomic encounter equal to e/ J/(Kmr) or about 108cm. per 
second ; views based on Maxwell's theorem about equal distribution 
of energy among the particles of mixed gases suggest 107 for the 
average speed of electrons at ordinary temperatures in a solid where 
they were free—that is, 100km. or 60 miles per second—though, since 
each particle is subject to constant changes of direction, this is by no 
means the pace of straightforward progression. But in liquids they 
are attached to atoms, and the pace of progression is known both 
theoretically and experimentally with considerable accuracy, and is 
comparable to lin. an hour for customary gradients of potential. 

The total current is neu ; and to give a unit C. G. S. current at so 
low a speed we can reckon how many ions there must be. For 
e=10-~ electromagnetic units; so if we take u—10^? cm. per second, 
then the number of ions engaged in conveying the C. G. S. unit of 
10 amperes is n= 103. But, after all, this is nothing very great. It 
is only about the number of atoms in a cubic centimetre of liquid, 
and by applying a greater gradient of potential the ions can be made 
to move faster. By gradually narrowing down the section of a 
liquid conductor under a given gradient of potential, it might seem 
possible to get evidence of an approach to asaturation-current-density 
in liquids. The observed accuracy of Ohm’s law* under such con- 
ditions, however, is against this experimental possibility. 


CONCLUSION. 

The subject is very far from exhausted, but I must not attempt to 
cover more ground. The most exciting part of the whole is the 
explanation of matter in terms of electricity, the view that electricity 
is, after all, the fundamental substance, and that what we have been 
accustomed to regard as an indivisible atom of matter is built up out 
of it; that all atoms—atoms of all sorts of substances—are built up 
of the same thing. In fact, the theoretical and proximate achieve- 
ment of what philosophers have always sought after—viz., a unifica- 
tion of matter. And another surprising and suggestive result is that 
the spaces inside an atom are so enormous compared with the size 
of the electrical nuclei themselves which compose it ; so that an atom 
is a complicated kind of astronomical system, like Saturn's ring, or, 
perhaps, more like a nebula, with no sun, but with a large number 
of equal bodies possessing inertia and subject to mutual electric 
attractive and repulsive forces of great magnitude, to replace gravi- 
tation. The radiation of a nebula may be due to shocks and collisions 
somewhat like the X-radiation from some atoms. 

The disproportion between the size of an atom and the size of an 
electron is vastly greater than that between the sun and the earth, 
If an electron is depicted as a speck ;4,in. in diameter, like one of 
the full-stops on this page for instance, the space available for the 
few hundred or thousand of such constituent dots to disport them- 
selves inside an atom is comparable to a hundred-feet cube; in other 
words, the atom on the same scale would be represented by a church 
160ft. long, 80ft. broad and 40ft. high, in which, therefore, the dots 
would be almost lost. And yet on the electric theory of matter they 
are all of the atom that there is; they “ occupy” its volume in the 
sense of keeping other things out, as soldiers occupy a country ; they 
are energetic and forceful though not bulky, and in their mutual 
relations they constitute what we call the atom of matter; they give 
it its inertia, they enable it to cling on to others which come 
within short range, and by excess or defect of one or more constituents 
they exhibit chemical properties and attach themselves with vigour 
to others in like or rather opposite case. 

That such an atom, composed only of sparse dots, can move 
through the ether without resistance is not surprising. "They have 
links of attachment with each other, but so long as the speed is 
steady they have no links of attachment with the ether; if they 
disturb it at all in steady motion it is probably only by the simplest 
irrotational class of disturbance which permits of no detection by 
any optical means.t Nor do they tend to drag it about. All known 
lines of mechanical force reach from atom to atom, they never ter- 


* Fitzgerald and Trouton, Brit. Assoc. Reports, 1886, 1887, 1888. 
See Phil. Trans, 1893, Vol. CLXXXIV., pp. 750 to 754; also Vol. 
CLXXXIX., p. 166. 
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minate in ether ; except indeed at an advancing wave front. Ata 
wave front is to be found the reaction of a mechanical pressure of 
radiation whose other component rests on the source. This is an 
interesting but essentially non-statical case, and it leads away from 
our subject. 

As to the nature of an electron regarded as au ethereal pheno- 
menon, it is too early days to express any opinion. At present it 18 
not clear why positive electrons should cling so tenaciously to & 
group, while an outstanding negative electron should readily escape 
and travel free. Nor is the nature of gravitation yet understood. 
When the electron theory is complete to the second order, or some 
higher even order, of small quantities, it is hoped that the gravitative 
property aleo will fall into line and form part of the theory; at 
present it is an empirical fact which we observe without understand- 
ing ; as has been our predicament not only since the days of Newton 
but for centuries before. 

Attention has hitherto been chiefly concentrated on the freely- 
moving active negative ingredient—the more sluggish itive 
charges are at first of less interest—but the behaviour of electrons 
cannot be fully and propery understood without a knowledge of 
the nature and properties of the positive constituent too. The 

itive electron has not, so far as I know, been as yet observed free. 

me think it cannot exist in a free state—that it is, in fact, the rest 
of the atom of matter from which a negative unit charge bas been 
removed; or, to put it crudely—that “electricity” repels “ elec- 
tricity,” and “matter” repels “ matter," but that electricity and 
matter in combination form a neutral substance which is the atom of 
matter as we know it. Such a statement is an extraordinary and 
striking return to the views expressed by that great genius, Benjamin 
Franklin. On any hypothesis those views of his are of exceeding 
interest, and show once more the kind of prophetic insight which we 
have had occasion to notice in discoverers before (Appendix H above). 
Undoubtedly we are at the present time nearer to the view of 
Benjamin Franklin than men have been at any intervening period 
between his time and ours. 

The view that an atom is composed of an equal number of inter- 
leaved or inter-revolving positive and negative electrons—to which 
it will have been observed I myself tentatively and provisionally 
incline—that view is not Frankliu's ; nor is it as yet anything but a 
guess, To make it more, work must be done upon the nature and 
properties of the positive charge ; and the poeitive electron, if it 
exists, must be dragged experimentally to light. Especially must 
the inner ethereal meaning both of positive and negative charges be 
explained ; whether on the notion of a right and left-handed eelf- 
locked intrinsic wrench-strain in a Kelvin gyrostatically stable ether, 
at present being elaborated by Larmor,* or on some hitherto 
unimagined plan. And this will entail a quantity of exploring 
mathematical work of the highest order. 


DIVIDED MULTIPLE SWITCHBOABDS. 


The following is an abstract of the discussion which took place at 
the Institution of Electrical Engineers in connection with Mr. W. 
Aitken’s Paper on the above subject, An abstract of the Paper was 
published in our issues of May 22nd and 29th. 


Mr. H. L. WEBB said that all telephone men would admire the inge- 
nious manner in which Mr. Aitken had worked out the circuits of the 
divided multiple system to adapt them to common battery working. 
However, on the broad lines of the problem, his own opinion was that this 
was working in the wrong direction. In the first place it largely increased 
the line plant. Even where the line costs were the cheapest, the coat of 
theline plant was about 60 per cent. of the cost of the whole system. 
Therefore, he could not quite see the advantage of saving in the exchange 
plant—the smaller proportion of the whole cost—and increasing in the 
other direction, especially when the very great expense of laying under- 
ground wires in very large cities was taken into account. Therefore, on 
the question of oost alone, he thought the divided multiple system was 
barred altogether. On the queetion of efficiency, it appeared to him that 
the system was putting back the operation of it into the hands of the 
subscriber. With the common battery system the operation of the service 
had been taken entirely out of the hands of the subscriber and left bim 
only the smallest action to perform—viz., lifting the telephone off its 
support and thus automatically giving the signal, and to replace it and 
give the signal to disconnect. He supposed that 999 out of 1,000 sub- 
scribers did this properly. It gave the cleanest and quickest and 
simplest service which it was possible to get. In all systems where 
part of the operation was done by the subecriber there were numerous 
troubles due to the gubscriber's lack of proper care in operating. If these 
two or three buttons were employed, as suggested by Mr. Aitken, for the 
subscriber to press according to whether he wanted one number or auother, 
in very many cases he would press the wrong one. He thus got the wrong 

perator, who would tell him he had pressed the wrong button, aud general 
confusion followed. Dealing with a few details of the Paper, he called atten- 
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* See “ Ether and Matter,“ p. 526 ; or Phil. Trans. 1894, pp. 810, 811, and 
1897, pp. 209-212. 
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tion to Mr. Aitken’s opinion that a junction call was equivalent in time to 
two local calls. This seemed to him quite excessive, The experience in 
New York, which was now working throughout on the common battery 
system, was that the difference in time between completing a local call and 
a junction call was nothing like so much as that given by the author. 
Very careful tests had been made on a large number of connections and cal- 
culated with great care, and these showed that the actual time was Z5 seconds 
for a local call and 30 seconds for a junction call. This got rid of a good 
deal of argument in favour of the divided multiple board and did not leave a 
very strong argument against junction working. Asa matter of fact, having 
the relay system in use uniformly, eo that all the exchanges were worked 
on the same system, and the operators kept to the one class of work, there 
was practically very little difference between a local call and a junction 
call. The question of handling very large numbers of subscribers had been 
carefully gone into in New Yorz, and a large number of what were called 
“ private branch exchanges" had sprung up. They simply consisted of a 
miniature exchange on the premises of the subscriber, and the idea waa 
originated in order to give a good service to very busy subscribers who 
were always using their lines and blocking them to inward use. The system 
had become very popular, and there were now in New York as mauy 
trained operators in private employ working these exchanges as there were 
at the public exchanges. Out of the 100,000 telephone stations in New 
York, about 50,000 were in private branch exchanges.” In the case of 
big establishmenta, such as hotels, &c., it gave an admirable service, and, of 
course, it largely saved in the number of lines required to serve & given 
number of subscribers, In fact, in New York, in building a new hotel, it 
was the recognised practice to build such a private exchange, and the 
telephone companies had contracta for hotels not yet built. 

Mr. F. GILL said that, although the Paper was somewhat speculative, it 
was none the less important, and dealt with a very large and difficult 
subject. For obvious reasons, however, he would express no decided 
opinion one way or the other. There were two divided boards in existence, 
one at St. Louis (see The Electrician, Vol. XLIV., pp. 574 and 593), and 
another at Cleveland, each of 20,000 lines. Time was a more important 
factor than anything else, and this was the first point which had to be 
considered. The time-factor (which name he might adopt, as analogous to 
the load-factor of the supply station engineer) for a subscriber's line was 
about 2:28 per cent., aud for a junction line 233 per cent., and this raised 
an important question —viz., the increase of copper. Fig. 1 showed for 
the 115,000 lines 70.000 miles of subscribers’ metallic circuit and about 
60,000 miles of metallic circuit for junctions. In Fig. 2 there were 172,000 
mile: of metallic circuit and 14,000 miles of junction lines. The difference 
was 56,000 miles of metallic circuit as against Fig. 2, approximately 
£1,000 worth of copper, which was a serious item. "Then there were the 
two extra divisions, which would need about 125 tous of copper each, and 
a large number of similar details, such as line relay, lamps, &c. Against 
this there were a large number of savings, which Mr. Aitken had given 
very fully. Mr. Webb had rather anticipated him on the question of the 
ratio of junction calls, which the Paper had worked out at 1 to 2; the 
more accurate ratio would be 1 to 1:5. Calculating the average chances of 
junction working in Fig. 1, there would be 97 per cent. and in Fig. 2 89 per 
cent., but, of course, the other traffic would have to be considered. 

Mr. H. H. HARRISON said that a divided board with such a large num- 
ber of subscribers connected up as had been mentioned, became so com- 
plicated for the panel area required to enable an operator to communicate 
with any subscriber that it was no longer possible for one operator to 
complete the connection. In America this had given rise to the express 
system." This consisted of two boards—one on which the wires were 
received and another on which the required connection was made, thus 
necessitating call wires between the boards and two operators for every 
connection made. The divided board system, as described in the Paper, 
bad been very ingeniously worked out, but he thought it might be found 
rather difficult to work in practice. For instance, it was pretty certain 
that the number of divisions would have to be limited to four, because 
with an ordinary metallic loop no simple system of selective signalling was 
possible in more than four wires. But he did not think it would be too 
much to ask a subscriber to select one of four buttons any more than it 
was to ask him to look up his number in the directory. Mr. Aitken would 
probably find the divisions of his divided board increase to such a size in 
the course of time as to become unwieldy, a habit which the early boards 
had. (He asked permission tosend in to the Journal an illustrated descrip- 
tion of the duplex multiple board used upon one American exchange.) 

Mr. J. H. KINGSBURY thought that Mr. Aitken had brought the 
Paper as something to discuss rather than as a serious proposition that 
the system was suitable for adoption in one of the world’s capitals. He 
believed the system had not yet been put into operation—was something 
of an experiment in fact—and one of the world’s capitals was the last place 
that any telephone engineer of responsibility would think of making an 
experiment in. Mr. Aitken's method of calling practically amounted to 
selective signalling, and bad been brought into operation by Mr, Poole in the 
early days at Manchester, where each line had a battery, each pole of which 
was utilised, one by a white button and one by a black button. The intro- 
duction of the magneto led to a somewhat similar use of a single line by 
sending an alternating current on one occasion and a continuous current on 
another. The introduction of metallic-circuit working and central-battery 
working gave an opportunity of four choices, and really there was no reason 
why, inasmuch as the four.party line was an easy thing to operate, the 
four-area system should not be utilised, working on the common battery. 
The only thing about it was that it involved a large amount of abstruse 
diagrams and technical ability to work them out. Mr. Aitken had gone into 
details of comparative costa, but he did not propose to follow him. He 
emphasised Mr. Webb's remarks with regard to the operation by the 
public. Mr. Kellogg had suggested a divided board 10 years ago, when the 
limitation of the multiple board was about 6,000. To-day it was 20,000, 
to-morrow it might be 30,000, but he saw no reason to assume that this 
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figure should be regarded as in any way within reach of the limit. All 
that could be said at present was that the multiple board had grown in its 
capacity with the requirements of the business, and he saw no reason for 
assuming that its progress bad stopped. 

Mr. J. GAVEY said that nothing like finality had yet been reached, and 

any attempt at improvement should be welcomed. As the last speaker had 
said, it waa only a few years ago that the multiple board was supposed to 
meet the requirements of a given locality with a capacity of 6,000. Now 
a multiple board of 15,000 was actually iu existence, and a 20,000 board 
had been designed, but this still was very far from meeting the require- 
ments of the public. Therefore, anything in the nature of that proposed 
by Mr. Aitken —which certainly was an honest endeavour to meet the 
difficulty — r hould be welcomed, as it would be conferring a benefit upon 
the community if successful. The divided multiple boards used in America 
could hardly be said to bear very seriously upon the problem, because they 
did not have automatic signalling, and when he said that this involved 
ringing up and ringing off, it would be seen that there was very little in 
common between these boards and that proposed by Mr. Aitken. The 
author, however, had made certain definite statements as to number of 
subecribers, number of operators to work juuctions, the time in getting 
through, and so on, but in order to prevent any misunderatanding he 
would like to point out that it was impossible to determine those factors 
directly without firet po:tulating the number of talks per subscriber and 
the type of apparatus being used. With regard to the apparatus, no definite 
comparison could be made between the old type of ringing up and off again 
&n d the modern types of automatic signalling. He himself had a very firm 
comviction that the introduction of automatic signalliog, in which the sub- 
&criber merely removed the telephone to call and placed it back again to 
riog off ; in which the signalling on the junctions was wholly aut matic ; 
in which the talking was reduced toa minimum, the operator simply being 
called upon to ask for the number, and seeing by the signal what was going 
on without intervening ; with such a system, which he believed would be 
in universal use before many years, the capacity of the operator and the 
carrying power of the lines would be absolutely doubled. 

Mr. W. AITKEN, in reply, dealt, first of all, with the coat of the outside 
plant. He said one of the engineers to the Kellogg Switchboard and 
Supply Co., who had worked out the scheme from his point of view, had 
come to the conclusion that although the cost of outside work was 
very considerable—five times the cost of the inside wurk—yet, on the 
whole, he considered it would b» economical to work a divided board 
system. A good deal had been said in the discussion as to the usa by the 
public of the system, and he knew this was an objection, but there were 
business men using buttons every day to call clerks. It was the same 
tbing. If & man wanted No. 15,001, and wanted it in a hurry, he surely 
would not ring up No. 1. He had greater faith in the public than that. 
Mr. Harrison had referred to the restricted multiple area being the reason 
for the divided board. This was part of the reason, but not the whole 
reason. ‘The area had actually increased of late years. When the Sin. 
jack had been introduced it was thought that the limit had been reached, 
but we now had the 10 in. jack. But this was only putting off the day of 
divided boards. It had to come some time. 

A hearty vote of thanks to Mr. Aitken concluded the discussion. 
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DISTRIBUTION LOSSES AND RESONANCE 
PHENOMENA. 


Mr. T. Mather has contributed to the Journal of the Institution of 
Electrical Mogineers some interesting remarks on Messrs, Constable and 
Fawssett's Paper on Distribution Lossea" and Mr. Field's Paper on 
“ Resonance Phenomena " (see The Electrician of March 13th, 20th and 
27th, April 3rd, 10th and 17th and May Ist and 8th). 

He refers to the difficulties met with by the authors in their efforts to obtain 
consistent results when measuring power in circuits of low power-factor. 
For instance, the Swinburne wattmeter, mentioned in Table III. of Messrs, 
Constable and Fawssett’s Paper, behaved better than the Thomson instru- 
ments, but according to the authors’ values the constant of the former 
decreased nearly 50 per cent. on changing from a leading current of power- 
factor 0:129 to a lagging current of power-factor 0°034. This, Mr. Mather 
thinks, would indicate that the preesure circuit was inductive, and he asks 
whether the instrument ever gave negative readings. This change of con- 
stant, however, is quite moderate compared with some other instruments 
on the market tested by Mr. Mather. One of these, some two years ago, 
gave results six or seven times too high when used on a condenser circuit 
and about one-third of the correct value on a choker, so that the constant 
in the Jatter case was 20 times as large as in the former. The fault lay in 
the added resistance for the pressure circuit, which, although wound in the 
way recommended by Mr. Swinburne for minimising inductance and 
capacity, was anti- inductive, the current through the coil leading on the 
P.D. between the terminals. In fact, the lead was quite measurable by 
the contact-maker method at a frequency of 100. On replacing the resis- 
tance by another of better design the readings of the wattmeter became 
correct within a few per cent. 

Mr. Mather agrees with Mr. Addenbrooke that the values of the power- 
factor for paper cables published by Prof. Ayrton and himself in 1901, was 
too high, although their measurements gave power-factors less than a 
quarter of the one given in Mr. Mordey’s Paper. One reason for this in 
the case of paper cables is, as was pointed out at the time (Journal Institu- 


tion Electrical Engineers, Vol, XXX., p. 412), that the cables used were 


intended for low pressures, but were tested at 2,000 volts ; the potential 
gradient in the dielectric was, therefore, greater than was customary in 
high-tension cable’, and this usually increased the loss. Another reason 
was that eddy current loss in the choker was neglected in the tests; this 
effect was pointed out by him in Zhe Electrician, March 8, 1901, p. 750. 
Mr. Mather considers Mr. Addenbrooke's estimate of the eddy loss in their 
choker (60 watte) is too liberal, however ; possibly this is partly due to 
Mr. Addenbrooke having assumed that the choker had 12,000 ampere-turns 
on it in the tests instead of 8,000. A third reason why low power-factors 
published by Messrs. Ayrton and Mather were too high, is that the coils 
used in the pressure circuit of their wattmeter were slightly anti-inductive, 
causing the current in the pressure circuit to lead. Since 1901 Mr. Mather 
has, with the kind permission of Prof. Ayrton, tested other paper cables 
using improved resistances and the values obtained for the power-factor 
varied from 0'015 to 0'019 in different specimens. 

Mr. Mather continues : Mr. Addenbrooke in his remarks said one of the 
disadvantages of using ironless chokers was che large capacity (3 or 4 mfds.) 
and, therefore, long lengths of cable necessary to produce resonance. 
In this connection I may mention tbat a choker constructed at the 
Central Technical College two years ago and referred to in The Electrician, 
March 8, 1901, p. 750, has an inductance of nearly 6 henrys and will 
balance about O-dmfd. at 100~. This choker contains 1 cwt. of No. 18 
wire, absorbs only 24 watts at 100 ~ 2,000 volts and its inductancs can be 
varied from 538 to 0°45 henrys. The question of a choker having sufficient 
inductance to balance a small capacity is, however, merely a matter of 
design and there is no difficulty whatever in making one suitable for 
testing, say, 110yd. lengths of cable. 

Considerable improvements in sensitiveness and accuracy have been made 
in dynamometer wattmeters aud shunt resistances since 1901, and it is 
now possible to measure the loss in short lengths of cable ; 20yd. lengths 
have been tested with comparative ease. The currents taken by such 
short lenghts of small capacity cable were very small, but were easily and 
accurately measured by shunting a low-reading electrostatic voltmeter with 
& non-inductive resistance. 

Tests on condensers have also been made, using improved apparatus, 
with the result that the power-factor of some Swinburne condensers was 
found to be below 0:008, and of some condensers, made by the late 
Mr. Cromwell Varley more than 30 years ago, below 0:004. For much 
assistance in the tests I desire to thank Messra. Few, Finnis, Nesfield and 
Selvey, students of the Central Technical College. It is of great interest 
and importance to notice that the Swinburne condensers manufactured 
about 10 years ago show losses very much less than modern cables. This 
is highly creditable to our late president, especially as the dielectric is 
very thin compared with that on high tension cables, and the potential 
gradient correspondingly greater. As condensers are made with dielectric 
losses about half that of modern paper cables it should be possible to reduce 
the power-factors of such cables to half their present values, Makers of 
cables will doubtless give this matter their serious attention, especially 
where extra high-tension cables are concerned. 

Mr. Mather concludes by suggesting that the presence of harmonics in 
the wave form of a machine may be detected by watching the ammeter 
as the alternator slows down on an unloaded cable or condenser. If any 
important harmonics exist the deflection of the ammeter, instead of falling 
gradually, will remain steady or even rise when passing through the 
resonance speed corresponding with the particular harmonic. The method 
may be made quite safe by introducing sufficient non-inductive resistance 
in the circuit to preyent the rises becoming excessive. 


Stealing Electrical Energy.—In America as in Germany, the 
question as to whether stealing clectrical energy constitutes a 
penal offence has raised an interesting legal discussion. The 
Electrical World of New York states that a Mexico City 
hotel keeper has just been convicted by a local judge for steal- 
ing from the electric light company the current with which his 
hostelry was lighted, this being the first case of its kind there. 
He was condemned to a year’s imprisonment, a fine of $33.70, 
and as an additional penalty was “ disqualified for all kinds of 
public honours and employments.” The definition of the 
word “robbery,” is elucidated thus in the district code: “He 
commits robbery who possesses himself of a movable thing 
belonging to another, without right and without the consent 
of the person entitled by law to dispose of it.” The judge's 
ruling was as follows :— ö 

By things or properties (for in legal phraseology these two words are 
synonymous) are understood all the objecta that constitute the patrimony 
of man ; and if it is plain that electricity, whether it be called a fluid, a 
current, an energy or any other name, at present forms a part of human 
wealth, that, thanks to the prodigious progress of the times and to his 
own activity, man has succeeded in harnessing it and using it as a com- 
mercial article,it is unquestionable that the electric current forms part 
of men’s commerce, and is, therefore, capable of being appropriated ; and 
as it is also unquestionable that this fluid can be transmitted and trans- 
ported from one place to another, whatever the means employed to that 
end, it must also be regarded as a movable thing ; and, therefore, there 
will assuredly be no difficulty in allowing that the clandestine tapping of 
the fluid constitutes the crime of robbery as it fits exactly the terms of the 
legal text which comprises and defines it. 
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ELECTRO-METALLURGICAL FURNACES. 


There have been many attempts to translate the results of 
laboratory experiments on the heating of materials electrically 
into industrial processes. No direction has proved more fasci- 
nating to inventors, and few have proved less fruitful until 
now, than the reduction of the commoner and more useful 
metals. As long ago as 1881 SIEMENS showed that the fusion 
of refractory metals could be easily accomplished in the electric 
arc, and he was able to prepare many pounds of fused steel by 
what was then a physical feat. That great man saw clearly 
enough the possibilities of his apparatus, but he had no oppor- 
tunity to help in its development, because at that time electrical 
energy was over-dear and the advantages which might justify 
its price were little understood. Time has much modified the 
situation : the production of electrical energy from large and 
economical steam plants, from great gas engine installations, 
and from the huge water powers which have been effectively 
utilised in countries happy enough to possess them, is now a 
matter of commercial routine. The whole question is one of 
price, and the engineer can decide to a nicety whether he will 
use relatively dear fuel or relatively cheap water power by 
taking into account such necessary data as accessibility, cost 
and weight of raw materials, distance of the materials from the 
power and consequent charges for freight, and the price, 
weight and cost of transport of the finished product. 

Neglect of these considerations have sometimes led to the 
proposition of schemes for utilising electrical energy for 
metallurgical process which have been ill-conceived, untenable 
and narrowly removed from the ridiculous. It is, therefore, 
refreshing to encounter a dissertation such as that by Mr. 
ALBERT KELLER, which we print elsewhere, conspicuously free 
from these defects and calculated to contribute something 
positive to our knowledge. Mr. KELLER has realised what are 
the true uses and necessary limitations of the electric furnace 
applied to metallurgy, and in the Paper referred to, which was 
read before the Iron and Steel Institute at the recent meeting 
of that body, has put forward his views in a sane and lucid 
manner. He more particularly advocates the use of the electric 
furnace for the production of special alloys of iron and such 
elements as chromium and silicon ; but curiously enough, while 
admitting that it is indispensable for manufacturing ferro- 
tungsten, ferro-titanium, ferro-molybdenum and similar alloys 
is disposed to regard these applications as of minor importance. 
We agree that the manufacture of these substances is not yet 
on a vast scale, but it must be remembered that appreciation 
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of their special properties is recent, and that their use is already 
considerable and extending. It is easy to remember the time 
when nickel-steel was regarded as a minor product ; now it is 
used freely for articles as diverse as pitchchains and machine 
guns, and is as commonplace a kind of stuff as manganese 
bronze. 

But Mr. KELLER is on surer ground when he pronounces on 

the possibility of smelting iron electrically. All who have 
studied the subject will agree that to displace the blast furnace 
by an electric furnace is impracticable except in highly special 
cases. Where coke is very dear, ore abundant and cheap, and 
there is a considerable duty on manufactured iron and steel, 
the method may be feasible. Even then, leaving the tariff 
out of consideration as an unknown quantity, the cost of 
electricity per kilowatt-year must not exceed 25s.—a figure 
quite as low as is likely to be reached by any ordinary water 
power. The economical aspect of the case is changed, how- 
ever, when the production of steel from pig or from scrap is 
considered. The cost of energy for smelting steel or for refin- 
ing iron to steel is a less serious fraction of the total cost of the 
product than is the cost of energy necessary to reduce iron of the 
whole cost of reducing that iron. In the Paper with which we 
are dealing, it seems to us that the author is a little astray on 
this point. He calculates that whereas the production of 1 ton 
of pig iron needs the expenditure of energy corresponding with 
0:25 kilowatt-year, yet the smelting of the same quantity of 
iron and its refining to steel requires no less than 1:10 kilowatt- 
year. The calculation is simple, and we invite Mr. KELLER 
to explain the discrepancy in statement. 

We have welcomed this Paper because it has been based on 
sound data and has a certain experimental basis. We demur 
to none of the author's leading conclusions. It is true that 
the electric furnace is better used in the iron and steel industry 
for producing pure and refined steel, or for preparing special 
alloys of iron than for reducing iron from the ore. It is also 
true that in exceptional circumstances and in out-of-the-way 
places, destitute of fuel and saddled with a lofty tariff, it may 
be possible.to smelt iron electrically. With these propositions 
we agree, and we must applaud the insight and industry of 
the writer. But there is a ground for quarrel. Mr. KELLER, 
having the facts at his finger-ends and having the root of the 
matter in him, has, in spite of it all, produced nearly the most 
confused statement of facts and opinions which it has been 
our lot to read for some time. There is an enticing jumble of 
things done and things contemplated, tempting the activity 
of the kind of people who solve acrostics. We claim no 
ingenuity of this sort, and in abstract have set down the gist 
of the Paper. i ! 

It must not be supposed that the metallurgical work of the 
electric furnace is closed with the reduction or refining of iron. 
There are other metals, such as copper and lead, which may be 
reduced in particular districts, and in a state of particular 
purity, by electrical means. But the difficulties in dealing 
with these metals are extreme. The fundamental trouble is 
that the ores from which these metals are derived are highly 
impure. Without exception iron is the metal whose oxide is 
found native and practically unmixed. Copper, lead, tin, 
zinc, aluminium, bismuth, antimony, and so forth, are all 
found as oxides (or carbonates), but usually with a great pro- 
portion of other metals or of gangue. Now the electric furnace 
is an undiscriminating medium ; it has a fatal trick of reducing 
everything. Hence it comes about that in electric furnace 
operations iron is the one metal to be regarded, primarily alone, 
and, in sequence with its congeners, to form alloys. The 
principles have, however, been expounded in our columns ten 
years ago and the present position is only a prophecy fulfilled. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 
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The Law Relating to Electric Lighting Traction and Power. 
ord edition. By J. Suinzss WiLL, K. C. (London: Butterworth & 
Co.) 1903. 25s. 


This work has now grown into quite a bulky volume, and 
has attained the usual size of legal text books. The number 
of pages in the new edition has increased from 188 to 448; 
but this is only to be expected, and recent developments in 
electricity supply for lighting, power and traction have neces- 
sitated eonsiderable additions to the second edition. The book 
is admirably arranged, and there are the usual tables of contents, 
cases cited and statutes referred to in the text, as well as a full 
and copious index. Each of the three parts into which the 
book is now divided is preceded by a useful synopsis of the 
contents, so that any particular topic can be readily referred to. 

Part I. is devoted to a general view of the legislation relating 
to electrie lighting. Particulars of the steps necessary to 
obtain electric lighting powers (including licences, provisional 
orders and private acts) and the rights and obligations of 
electricity supply undertakers are fully set out. In this part, 
however, Mr. Shiress Will traverses practically the same ground 
as—but, of course, in à much more amplified manner than— 
Mr. Curtis-Hay ward in his excellent Digest of the Law of 
Electric Lighting and Traction," which is revised every year 
for “The Electrician” Electrical Trades’ Directory and 
Handbook. 

Electricity supply having long passed out of the experimental 
stage, applications for licences are now seldom made, the last one 
granted was for Market Drayton in 1902, but the holders are 
this year applying for a provisional order. The Watford case 
is interesting in this connection : Watford boundaries having 
been extended, the Council decided to supply electricity in the 
added area but found that the Extension Act did not provide 
for an extension of electric lighting and other powers. Under 
these cireumstances the Board of Trade, when informally 
applied to, refused to entertain the application for a licence. 
Inthis part of the work theauthor givesthetermaof the reference 
to the Parliamentary Joint Committee (appointed in 1898 and 
presided over by Lord Cross) on electrical energy, together 
with a useful summary of the conclusions of that Committee. 
As no public legislation has been passed to carry out the Com- 
mittec's recommendations, the Acts passed since the 1899 
session in which powers have been conferred to acquire land 
compulsorily, together with particulars of the manner in which 
the liability for nuisance has been dealt with, are set out. Our 
readers are aware that the tendency of local authorities is to 
include clauses relating to electric lighting and traction in 
omnibus bills ; and, therefore, a list of recent Acts is given, 
together with particulars of the special powers conferred, e.g., 
to erect generating stations outside area of supply, to supply 
electricity in bulk, &c. In all these matters the learned author 
is accurate and quite up to date. 

Part II. contains the various public Acts dealing with elec- 
tricity supply, including the Electric Lighting Acts of 1882 and 
1888 and the Electric Lighting (Clauses) Act of 1899, together 
with the latest form of Board of Trade rules and bye-laws under 
the Public Health Amendment Act, 1890, the forms of account 
prescribed by the Board of Trade, &c. The County of London 
is dealt with separately, and the points in which London pro- 
visional orders differ from other provisional orders are noted. 
The London County Council Theatre Lighting Rules, the 
London Overhead Wires Act, 1891, and the London Count 
Council bye-laws as to overhead wires are also included. 
Mr. Will has revised this portion of his work so thoroughly 
that little room for criticism is left. Nearly every topic 
of importance and every decided case affecting electricity 
supply are referred to; and even the judgment of the Court 
of Appeal in the action “Finchley Electric Light Co. v. 
Finchley District Council," which was delivered in February, 
is included. There are, however, two or three current 
matters aflecting electricity supply upon which we would like 
further information, viz. : the claim made by local authorities 
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in possession of an ordinary provisional order to undertake 
wiring work, the liability for damage caused by gas explosions, 
the claims of municipal undertakers to appropriate surplus 
profits on electricity supply for wiring, motor letting, «c. 
Within the last few years several local authorities have 
undertaken wiring, and claim to be able to do so by virtue of 
sec. 10 of the Electric Lighting Act of 1882. From the outset 
we have maintained that they possess no such power, and the 
result of the “ Attorney-General r. Barnstaple Corporation“ 
(reported in The Electrician of May 8th last) tends to support 
this view. We think that the claim to use the surplus 
profits for similar purposes has an even slighter basis. The 
question as to liability for damage caused by explosions is one 
of some difficulty, as each case must be decided on its merits, 
and much depends upon the facts. At Islington the Borough 
Council recently obtained damages against the Gas Light and 
Coke Company for an explosion which was clearly caused by 
the negligence of the company's servants, who sought (and 
discovere.l to their cost) a gas leakage with a lighted torch! 
A somewhat ditferent case was decided at the Durham Assizes 
last term. Here the South Shields Corporation unsuccessfully 
sought to make the local gas company hable for damage 
caused by an explosion of gas in a conduit. Both the Cor- 
poration and the gas company possessed statutory powers, 
and being, therefore, in pari situ, the decision turned on the 
question of contributory negligence, as the Commissioner 
of Assize thought that the Corporation were negligent in 
not ventilating their conduits sufficiently. These matters, 
which were hardly ripe for treatment when the present 
edition was published, will probably be dealt with in future 
editions. 

Part III. deals with entirely new subjects—viz., electro- 
lysis, traction and power. The section devoted to leakage 
and electrolysis gives an admirable summary of the law as 
to liability for damage by electrolysis, and also the attitude 
of Parliamentary Committees in recent years towards the 
demands of gas, water, &c., companies for protective clauses 
in private tramway acts; the model clause of the 1893 Joint 
Committee, and the 1902 modification of the clause are set out 
in full. A resume is also given of the results of the contests 
on all the more important bills, including the Bexley, Shef- 
field, South Eastern Metropolitan Tramways, «c., bills, the 
Committee stages of which were fully reported in T'he Elec- 
trician. The judgment of the Judicial Committee of the Privy 
Council in the recent case * Eastern and South African Tele- 
graph Co. r. Cape Town Tramways (Ltd.)" is interesting on 
this point. 

The tramways and light railways section of the book only 
professes to deal with certain special aspects of traction—1i.c., 
only so far as the supply of electricity for motive power is 
concerned—and the Tramways Act of 1870, and the Light 
Railways Act of 1896 are, therefore, not fully dealt with. 
Model forms of Board of Trade regulations for operating 
electric tramways as well as the recent regulations as to guard 
wires are given, and lists of the various tube railway and 
electric power acts, together with a summary of their provi- 
sions, conclude the work. 

We have, on many occasions, advocated amendment of the 
law relating to electric energy and traction, and any one reading 
through Mr. Shiress Will's excellent book will clearly see the 
necessity for this. At present there is no guarantee of 
uniformity in the provisions inserted in the numerous private 
acts, and this arises from the unsatisfactory way in which 
private bill legislation is dealt with by Select Committees. 
Local authorities are still objects of aflection on the part of 
the Board of Trade and Local Government Board, and the 
applications of companies for provisional orders are subordi. 
nated to the whims and fancies of the local councillor. Last 
year the Gainsborough Council received notices from two com- 
panies of intention to apply for orders. The Council decided 
to oppose, and announced its intention of itself applying for 
electric lighting powers; but, having got rid of the companies, 
the Council formally resolved to do nothing further in the 
matter. The local authority of a certain Yorkshire watering- 
place adopted a similar attitude towards tramways last. year. 


Space precludes our quoting further cases of this nature, but 


we contend that it is time a remedy was devised for this 
and other forms of municipal obstruction. Moreover, the 
requirements of the electrical industry have outgrown the pre- 
sent acts, and it would be conducive to progress if the whole 
law of electric energy were re-cast and codified. However, 
as the law stands, we can only say that the present work, 
which is at once clear, accurate and reliable, should prove 
indispensable to town clerks, engineers and promoters of elec- 
tricity supply and traction schemes, in fact, to anyone interested 
in the law of electricity supply. 


ECONOMY IN CONTINUOUS-CURRENT DYNAMO 
DESIGN. 


BY L. P. PURTON, 


It will be conceded by all that the cost of construction of 
dynamos is very great and that, therefore, much interest 
attaches to the problem of how to reduce this cost to a mini- 
mum without sacrificing the etlicieney or good working of the 
machine. Some little time ago it occurred to the writer that 
this problem could be to some extent solved by the methods 
of analysis, and he found that such was the case. Since, to the 
best of the writer’s knowledge, no investigation of the kind 
has been published in any of the standard works on dynamo 
design, he thought that an exposition of the method adopted 
might be of interest to the readers of The Electrician. 

Both in the case of the armature and the field magnets the 
current density in the conductors and the necessary surface for 
the radiation away of the heat generated, are taken as the 
basis of the investigation. The field magnets will be first con- 
sidered. For them a section of 0:008 sq. cm. per ampere is 
found ample; 0:006 sq. cm. is sometimes thought suthcient. 
However, in what follows the former value will be taken. 
Also, 16°5 sq. cm. external surface for every watt lost in the 
field winding is quite sufficient. 


Let n 2 number of turns on field magnets. 
C current in field winding. TP 
l-length of perimeter of field-magnet core, assumed 
circular. | 
p specific resistance of copper. p will be taken = 2/106, 
this being the resistance of a cubic centimetre at 
the usual temperature of the winding at full 
load. 
r — resistance of field winding, then r = pnl, 0:003C. 

If A area of core on which the turns are wound, A = zd?/1 
=l? 47. Also, surface of core /, when l is the 
length of the core on which the turns are wound. 

J. l= 165 x CY, 
.*. 2 4˙1253C/ 103. 
If N; flux through the armature, 
tN = (10 . 
10 pA 
P, is the reluctance of the whole magnetic circuit 
except those parts on which the turns are wound. 


N and P, will be taken as given quantities. Now, in 
general it will be found that the B and A curve is nearly straight 
for those values of B which obtain in field magnet cores. 


t B where v = leakage coefficient. and 


ps 1, then Ai and 


Py 
B, are the intercepts on the axes of & and B made by the 
straight line produced. p, and Bi ean, of course, be at once found 
from the B and p curve for the kind of material used for the 


Let us assume a straight line law—i.e, É + 


cores. 
ETE MEE 
ec FH B, = pi AB, , 

so that pA- 10 A -u) 
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where $= k, +4, and k= 4:125rN/10p,, and /½ = 47rNJ/B,. 

Now Cnl is proportional to the total quantity of copper used 
in the field winding. In a series-wound machine C is constant 
and equal to the full load current, while in a shunt-wound 
machine nl is constant. For if E = volts at the terminals we 
have E = Cr = pnl/0-008, thus nl is constant. 

Hence, if U Z (P — ka) /(P — k), the stationary values of the 


function Cal will be given by a = 0 for both series and shunt- 
wound field magnets. 
(3? - E)(P —k) = 2h(? — F), 
I! (3k = E)? + kk, 0. 
On reduction we have 


p dk y p . VER 800. 
2 2 


T 0 gives 


or 


1 ＋ hy 4 


The positive sign will be found to give a true minimum value 
to the function. 

The value of / thus found giving the minimum value to the 
function U will only be valid in practice if the corresponding 
value of B is such as to give a point on the B and p curve 
where the latter follows the straight line law assumed. Asa 
fact, we fiud that the curve does follow the straight line law 
for those values of B corresponding to the value of / found as 
above when mild steel or when wrought iron is used for the 
cores. 

Now, let N 2 109A, then, taking a typical example of mild 
cast steel (annealed), we get /?— 684A about, and the induction 


1 
in the core = X : m m Where commercial wrought 
4m 


iron is used ?=840vA about, and the induction is 15,000/r. 

If we compare the values of / in the two cases, we find that 
they are in the ratio 1:0:92, Hence, there is a slight economy 
of copper when the steel is used. But this is not all, for the 
steel is much cheaper and also easier to work, so that it is 
clear that a great saving is effected by using mild steel. 

Turning now to the consideration of the armature, experi- 
ence shows that there must be about 9:6 sq. cm. of external 
surface for every watt lost in the winding. Also 0:004 sq. cm. 
cross section per ampere is sufficient in the conductors of the 
armature. Now, if the circumferential velocity is not to 
exceed 9 x 10* cm. a minute (i. ., 3,000’ a minute), A is a per- 
fectly definite constant for a given output. This can be proved 
as follows :— 

Assuming a square section for the armature and taking the 
length of each cross connector at the ends as equal to the 
diameter of the armature, we have ohmic loss in winding 


S 
4d x 5 xp 


Je 
full load current and d — diameter of armature. 
If there is no special ventilation by means of large air-gaps 


2rd? FT x d = 96 


x C?, where S 2 number of conductors and C = half 


in the iron parts of the armature, we have 


x ohmic loss. Therefore we have 1:5rd 2 9:6 SC/103. 


4 
But V ,2x10 
nd 


, V being the number of revolutions per 


minute. 
Therefore SV has a definite value, and =14,060,000/C. 
But if E=volts at terminals, E=A x 10° x SV/(108 x 60). 


Therefore A also has a definite value and —0:000423674 x W, 
when W= output in watts. Now the whole quantity of copper 


; 2 
used in the field winding 1s 0:008 x = x KP ~ hy) ,and all 


l— k 
the quantities in this expression are unaffected by the design of 
the armature except P, Let À, = constant part in above 
expression. 
Again the quantity of copper used in the armature 


= 0004C x 4d x 5 

| 1:5 x 10* x m 
—0:008 x E d 
A, say. 


Now P, consists in reality of three terms: (1) The reluc- 
tance of those parts of the field magnets where there is no 
winding ; (2) the reluctance of the armature itself; (3) the 
reluctance of the gap space. The first term is very small and 
not affected by the armature design, and so need not be con- 
sidered, and we shall assume that the second term is so small 
in comparison with the third that it can be neglected. 

Therefore, assume P, = g/A when g = length of gap space from 
iron to iron and A is area of the gap. 

Now, d?  2Ajy when y is the polar embrace expressed in 
circular measure. 

Therefore whole quantity of copper used in both armature 
and field winding is gA,/A + 2A,A/y very nearly. 

This expression is a minimum when A?= 9/A,/2A,, that is, 
when the quantity of copper used in the armature is equal to the 
quantity used in the field winding. This is certainly a remarkable 
result. 

This equation gives us the best value for d—i.e., d= (550 

à 

The method of determining g depends upon the way in which 
the armature is wound; if the conductors are embedded 
in the armature or are wedged between teeth, the iron 
between not being in the least saturated, g is merely the clear- 
ance necessary for mechanical safety between the external 
surfaces of the armature and pole faces. But if it is thought 
desirable, in order to reduce sparking, to make the iron between 
the conductors highly saturated, then g is the clearance plus 
gu when g' is the radial depth of each conductor and p’ is the 
value of the permeability in the iron between the conductors. 
In the case of a surface-wound armature g= clearance plus 91, 
Jı may be found as follows: 

Let b=breadth of each conductor, the cross-section being 
assumed rectangular, then bg, = 0:004C. 

Also, allowing 1mm. for insulation, 


1 | 1˙5 * 10 | 
(Io) dee 


1X 1.5 5 10 
E ee, „„ a | 
7s GEDE 96xG T| 


giving b. 


8, 


If this is found to give too many conductors, the breadth of 
the insulation between the conductors may be increased to any 
required extent. It will be found quite possible to keep the 
iron between the conductors quite unsaturated if they are made 
of long copper strip. The question may be asked whether, 
in order to reduce sparking, it is best to increase the gap space 
(by allowing the teeth to become saturated or by employing a 
surface winding) or to use a compensating device such as 
Prof. Ryan's. This question is very easy to answer, for in 
order to reduce sparking by increasing the gap it is necessary 
to give it a length af Jes four times as great as it need have 
for purposes of clearance. Hence P, will become twice as 
great as need be. "Therefore the amount of copper used im 
the field winding (and therefore also in the armature) will be 
doubled, So that twice as much copper will be used in 
the whole design. But if Prof. Ryan's device is used complete 
compensation can be effected by usingas much copper in thepolar 
coils as is used in the armature. Therefore, 1:5 timesas much 
copper will be used in the whole design. It is clear from this 
that great economy is effected by using the polar compensating 
coils. It also seems probable that much fewer coils than the 
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number required to produce complete compensation might be | 


sufficient to reduce sparking. If the very ingenious device of 
Mr. Sayers is used we come to the same general conclusions. 
Undoubtedly, then, it is a very bad plan to reduce sparking by 
saturating the teeth, and a still worse plan to do so by 
employing a surface winding. 


— 


TRACK AND POWER HOUSE OF THE 
SOUTH HARROW-EALING ELECTRIC RAILWAY. 


Exclusive of sidings and crossings, there are about 54 miles 
of double track forming the Metropolitan District Railway Co.’s 
new line between South Harrow and Ealing. The positive and 
negative conductor rails are of Vigroles section, 100Ib. to the 
yard, the positive being in the 6ft. way and the negative in 
the 4ft. way. At present the former is protected by creosoted 
wood bolted to either side, the bolts passing through holes in 
the rail. There is a possibility, however, that the wood on one 
side will ultimately be dispensed with, as it is not considered 
necessary in order to secure freedom from danger, protection 
on one side only being sufficient. The negative rail is J zin. 
higher than the running rails and the positive llin. higher 
than the negative. The insulators are constructed of porcelain 
and iron, and their general form may be scen from the section 
of track which we illustrate. Taken on the whole, the track 


ELECTRICITY SUPPLY UNDERTAKINGS IN THE 
COUNTY OF LONDON IN 1901. 


A return, prepared by the Statistical Department of the London 
County Council, gives an analysis of the accounts and other statistics 
for the year 1901 or 1901-2 of electricity supply undertakings within 
the County of London. It is not quite obvious what exactly was 
the purpose of the preparation of this return, but, judging from its 
subject matter, the time of its appearance and some references made 
in it, its compilation was connected with the abandoned London 
Electricity Supply Bill, or rather with its ill-starred predecessor 

romoted by the London County Council last year. However, we 

nd it stated that the main object kept in view has been to present 
the various statistics and the analysis of accounts in such a form that 
the undertakings of the various local authorities and companies 
might be readily compared.” 

1 for the attaiument of the laudable end in view, the 
difficulties in the way of presenting fair comparative data are even 
greater, we should say, in the case of London concerns than with provin- 
cial ones. Thus, take even the first table of figures given in this return. 
Twenty-four undertakings are there set out in the order of lowest 
price obtained for private supply of current, and included among 
them are the two destructor stations of Stepney and Shoreditch, 
which head the list with the lowest average prices. Then in tables 
which follow, giving revenue aud expenditure figures and other 
financial results, out of 12 or 13 borough councils which furnish the 
municipal data no less thau five—viz., Bermondsey, Fulham, Hackney, 
Shoreditch aid Stepney—work their electricity supply stations in 
conjunction with dust destructors and, therefore, their electricity 


SECTION OF TRACK, 


represents standard practice, and with the exception of a few 
minor details is identical with that of the Mersev Railway. 

At Alperton a temporary power house has been erected, 
containing much of the plant employed for the famous Earl's 
Court-High-street, Kensington, experiments. There are two 
Babcock and Wilcox boilers working at 175lb. per square inch 
pressure and having a heating surface of 2,010 sq. ft. each. 
They are fitted with steam-driven chain-grate stokers. These 
boilers supply steam to two 400 H.P. compound three-crank 
Belliss engines, directly coupled to Siemens compound two- 
poe dynamos generating 550 volts at 385 revs. per min. 

órting ejector condensers are used. The storage battery 
consists of 270 E.P.S. cells, each having a capacity of 
400 ampere-hours at the one-hour rate. Working in con- 
junction with these is a Highfield booster for raising the 
pressure a maximum of 150 volts for a normal current of 
400 amperes and 800 at peak. For the working of the electro- 
pneumatic signals, four General Electric Co.'s motor-generators 
have been installed; these reduce the voltage from 550 to 100. 
The switchboard was constructed by Messrs. Siemens Bros. 

A detailed description of the trains and their equipment will 
be found in our issues of April 24th and May 1st. 


Steam Turbines.—The Electrical. Review of New York states 
that a contract was recently entered into with one of the large 
steam turbine manufacturing companies for four turbo- 
alternators, each to have a normal capacity of 5,500kw. and 
a maximum output of 8,250 kw. These turbines will be not 
only the largest steam turbines ever made, but the most 
powerful single-cylinder engines of any type whatever in the 
world. Considering the output, the dimensions of these 
machines are extremely small. The turbines will be 29ft. long, 
14ft. wide and 12ft. high, the overall length of turbine and 
alternator being 51ft. 9ins. 


supply cost figures and finance must necessarily depend, in each 
case upon an arbitrary adjustment of their destructor and electricity 
supply accounts with probably different systems of adjustment in 
each case 


The undertakings which possessing statutory powers and bei 
within the county, come inside the scope of the return are 15 local 


authorities and 15 companies, the former being Battersea, Bermond- 
sey, Bethnal Green, Fulham, Hackney, Hammeramith, Hampstead, 
Islington, Poplar, St. Pancras, Shoreditch, Southwark, Stepney, 
Stoke Newington and Woolwich. All excepting Bethnal Green and 
Stoke Newington were supplying current. The 15 companies are 
Blackheath and Greenwich District, Brompton and Kensington, 
Charing Cross and Strand, Chelsea, City of London, County of 
London and Brush Provincial, Crystal Palace District, Kensington 
and Knightabridge, Lewisham and District, London Electric Supply, 
Metropolitan, Notting Hill, St. James’ and Pall Mall, South London, 
and Westminster, e Woolwich Company’s undertaking was 
transferred to the Woolwich District Council on February 2nd last. 

Particulars are given showing the areas served by the several 
undertakers, and it is interesting to note that eight out of the 15 
companies supply areas that are not limited to one metropolitan 
borough in each case. The only parts of the county for which no 
statutory powers for supply are at present possessed by either local 
authority or company are St. Peter in Westminster, the detached 

rtions of Chelsea in the boroughs of Paddington and Kensington, 

incoln's [nn and Staple Inn in the Borough of Holborn and part ot 
Woolwich parish north of the Thames, 

The following areas in the county are those within which competi- 
tion has been authorised — viz., one company and one local authority 
eqmpete in Bermondsey and Rotherhithe, Newington in the borough 
of Southwark, Limehouse, Mile End Old Town, Ratcliffe, St. George- 
in-the East, Shadwell and Wapping in tbe borough of Stepney. T wo 
competitive companies serve the whole of the City, the whole of the 
city of Westminster except St. Peter, a detached part of St. Mar- 
garet and St. John, and a small part in the east of St. Martin-in-the- 
Felds, Horselydown and St, Olave and St. Thomas in tbe borough of 
Bermondsey, the northern part of Camberwell, the whole of Chelsea, 
the whole of Finsbury except Charterhouse and St. Luke, Green- 
wich parish in the borough of Greenwich, Saffron-hill, St. Andrew 
and St. George and St. Giles and St. George in the borough of 


om d. „ 
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Holborn, a small part of Lambeth borough in the south of Iambeth, 
ihe whole of Southwark except Newington, and a small part in the 
aouth-east of St. Saviour. Three competitive companies serve a 
amall part in the east of St. Martin-in-the-Fields, and a small part 
in the south-east of St. Saviour. 

The following information is worth reproducing, but it must be 
remembered that the figures are more than a year old :— 


| 


Totals for 
n Local : : 
authorities, Companies, 
1. Total capacity of plant at end of year (kw.) 25,009 81,780 
2. Do. maximum supply demand (kw.) ...... 11,866 eed 


3. Number of public arc lamps at end of year — 2,440 


4, Do. do. glow do. do. 178 5 
5. Equiv. 50. watt lamp connection at end of year 714,947 | 5,454,444 
6. Units sold during year, private supply ...... | 11,968,756 | 60,850,145 
7. Do. do. public lighting ...... | 3 e 
x ee en T dm F e ue 
W. Do. borrowed Ui 92.280, 292: £3,030,825 
1. Do. do. and called up (total) ...... 42,280,292 f £9,006,070 
Do. average rate of borrowing .......... — Es A —᷑8 
13. Do. total repaĩl ili q Z. i m 
14. Do. expenditure (total accumulated) ... | £2,314,992} £9,843,088 
15. Do. depreciation funds (total) i. £5,840t £510,164 
16, Written off capital out of revenue or from 
other Sourcdces hehehe nno 49588. £426,194 
17. Sum of 13, 15 and 16 .... ................-. sees | £96,854; £936,358 
18. Proportion of total deductions (19) to capital 4-29 957 
expenditure (14).................... . . 27% 5 
19. Net capital expenditure (14 less 17) ......... 22, 218.158: 48, 906,750 
90. Total revenue for year .. ....- —ͤ— £259,507 £1,254,661 
81. Do. do. per unit sold ......... 372d. 47734. 
92. Total expenditure for year ......... nom £173,042 £678,90 
23. Do. do, per unit ......... 2:498. 2 60d. 
24. Do. do. ratio to revenue 617. 557, 
25. Working profit for yeah £85,865 £555,756 
26 Do. do. ratio to net cap. exp. 35:877, 6247 
27. Total interest and dividends paid ............ £62,505 £471,045] 
28. Do. do. propor tion to net cap exp. 2:817, 5:29% 
29. Allocated to repayment of loans for year ... | £23,926 nil 
30. Do. do. ratio to net cap. exp. | 1:087 vii 
31. Do. do depreciation fund for year £5,781 £86,055 
32. Do. do. ratio to net =D: exp. 0177 097% 
63. Do. do. reserve funds for year, 
exclusive of 29 and 31 ....... TM £3,741 £18,000 
35. Balance (deficit — surplus 5 | — £7,124 + £8,063 
. Total reserve funda at end of year (exciu- ; 
sive of depreciation funds) .................. | £35,439 | £184,398 


The total premiums on capital raised during the year by the com- 
panies amounted to £61,062, and the total premiums up to the end 
of the year to £647,672. Of this total £113,740 was transferred to 
capital account, £119,130 applied in reduction of erre and 
oder special expenses, £163,887 to reserve and £183,743 to epre- 
eiation funds, leaving £67,172 “not yet specifically applied. 


BOARD OF TRADE TRAMWAY REGULATIONS. 


No. 18 of the Board of Trade regulations referring to conduit 
tramways, which was drafted for the old Blackpool line nearly 
twenty years ago, has been altered to meet the case of the 
Bournemouth and London County Council lines. We give 
below, in parallel columns, the old and the new regulations, 
To facilitate reference we have italicised the passages which 
have been changed in the new regulation. M | 


New REGULATION. 


18. Where the line or return or 18. Where the line or return or 
both are laid in a conduit, the fol- both are laid in a conduit the fol- 
lowing conditions shall be complied lowing conditions shall be complied 
with in the construction and main- with in the construction and main- 
tenance of such conduit :— tenance of auch conduit : 


OLD REGULATION, 


* Includes public lighting output of the Metropolitan Company (which 
has 20 public arc lamps) and of the Westminster Company (wbich has 
699 arc lampe). , . 

t Exclusive of public lighting outputs of Metropolitan and Westminster 
Companies. i 

t Inclusive of Woolwich. 

$ From data given works out at 4'26 per cent. average. 

| Interest only, £134,639. "E 

J Regulations 1 to 17, which remain unaltered, will be found in “The 

ectrician Electrical Trades’ Directory and Handbook and “The 

ectrician " Wireman's Pocket Book. 


OLD REGULATION, 


(a.) The conduit shall be so con- 
structed as to admit of easy exami- 
nation of and access to the conductors 
contained therein and their insu- 
lators and supporte. 


(5.) It shall be so constructed as 
to be readily cleared of accumulation 
of dust or other débris, and no such 
accumulation shall be permitted to 
remain. 


(o.) It shall be laid to such falls 
and so connected to sumps or other 
means of drainage, as to automa- 
tically clear itself of water without 
danger of the water reaching the 
level of the conductora. 


(d.) If the conduit is formed of 
n:etal, all separate lengths shall be 
so jointed as to secure efficient me- 
tallic continuity for the passage of 
electric currents, Where tne rails 
are used to form any part of the 
return they shall be electrically con- 
nected to the conduit by means of 
copper strips having a sectional 
area of at least 13 sq. in., or 
other means of equal conduc- 
tivity, at distances apart not ex- 
ceeding 100ft. Where the return 
is wholly insulated and contained 
within the conduit, the Jatter shall 
be connected to earth at tbe gene- 
rating station through a high-resis- 
tance galvanometer suitable for the 
indication of any contact or partial 
contact of either the line or the 
return with the conduit. 


(c) If the conduit is formed of any 
non-metallic material not being of 
high insulating quality and imper- 
vious to moisture throughout, and 
is placed within Oft. of any pipe, 
& non-conducting screen shall 
interposed between the conduit and 
the pipe, of such material and 
dimensions as shall provide that no 
current can pass between them 
without traversing at least Oft. of 
earth, or the circuit itself shall in 
such case be lined with bitumen or 
other non-conducting, damp-resist- 
ing material in all cases where it is 
placed within 6ft. of any pipe. 


(f) The leakage current shall be 
ascertained daily, before or after the 
hours of running, when the line is 
fully charged, and if at any time it 
shall be found to exceed 4 ampere 
per mile of tramway the leak 
shall be localised and removed aa 
soon as practicable, and the run- 
ning of the cars shall be stopped 
unless the leak is localised and re- 
moved within 24 hours. 


New REGULATION, 


(a) The conduit shall be so con- 
structed as to admit of examination 
of and access to the conductors con- 
tained therein and their insulators 
and supports. 


(^) It shall beso constructed as to 
be readily cleared of accumulation 
of dust or other débris, and no such 
accumulation shall be perinitted to 
remain. 


(c) It shall be laid to such falla 
and so connected to sumps or other 
means of drainage, as to automa- 
tically clear itself of water without 
danger of the water reaching the 
aevel of the conductors. 


(d) If the conduit is formed of 
metal, all separate lengtha shall be 
80 jointed as to secure efficient 
metallic continuity for the passage 
of electric currents. Where the 
rails are used to form any part of 
the return they shall be electrically 
connected to the conduit by means 
of copper strips having a sectional 
area of at least j' sq. in., or 
other means of equal conduc- 
tivity, at distances apart not ex- 
ceeding 100ft. Where the return 
is wholly insulated and contained 
witbin the conduit, the latter shall 
be connected to earth at the gene- 
rating station or sub-station through 
a high resistance galvanometer suit- 
able for the indication of any con- 
tact or partial contact of either the 
line or the return with the conduit. 


(e) If the conduit is formed of any 
non-metallic material not being of 
high insulating quality and imper- 
vious to moisture throughout, the 
conductors shall be carried on insula- 
tors, the supports for which shall be 
in metallic contact with one another 
throughout, 


(f) The negative conductor shall 
be connected with carth at the station 
by « voltmeter, and may also be con- 
nected with earth at the generating 
station or sub-station by an adjust- 
able resistance and current-indicator, 
Neither conductor shall otherwise be 
permanently connected with carth. 


(g) The conductors shall be con- 
structed in sections not exceeding 
4 mile in length, und in the event 
of @ leak occurring on cither con- 
ductor that conductor shall at once 
be connected with the negative pole of 
the dynamo, and shall remain sv con- 
nected until the leak can be removed. 


(h) The leakage current shall be 
ascertained daily, before or aster the 
hours of running, when the line is 
fully charged, and if at any time it 
shall be found, to erceed 1 ampere 
per mile of tramway the leak shall be 
localised and removed as soon as 
practicable, and the running of the 
cars shall be stopped unless the leak 
is localised and removed, within 2 
hours. 


The list of daily, monthly and occasional records for electric 
tramways of all classes have also been modified slightly, as set 


forth below :— 


OLD REGULATION. 


19. The company shall, so far as 
may be applicable to their system 
of working, keep records aa specified 
below. These records shall, if and 
when required, be forwarded for the 
information of the Board of Trade: 


Daily Records, 
No. of cars running. 


Maximum working current. 
Maximum working pressure. 


NEW REGULATION. 


19. The company shall, so far as 
may be applicable to their system 
of working, keep records as specified 
below. These records shall, if and 
when required, be forwarded for the 
information of the Board of Trade: — 

Daily Records. 

No. of cars running. 

No. of miles of single tramway line, 

Maximum working current, 

Maximum working pressure. 
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OLD REGULATION, 
Maximum current from the earth 
connections (vide Regulation 6 (i.)). 


Leakage current (ride Regula- 
tions 10 and 18 (F). 

Fall of potential in return (ride 
Regulation 7). 

Monthly Records. 

Condition of earth connections 
(vide Regulation 5). 

Insulation resistance of insulated 
cables (vide Regulation 11). 


Quarterly Records. 
Conductance of joints to pipes 
(vide Regulation 8). 
Ocensional Records. 
Any tests made under provisions 
of Regulation 6 (ii.). 


New REGULATION. 

Marimum current from the carth 
plute or water-pipe connections (vide 
Regulations 6 (i.)). 

Leakage current (vide Regulations 
10 and 18 ()). 

Fall of potential in return (vide 
Regulation 7). 

Monthly Records. 

Condition of earth connections 
(ride Regulation 5). 

Minimum insulation resistance of 
insulated cables im mrghoms per 
mile (vide Regulation 110. 

P Quarterly Records. 
onductance of joints to pi 
(ride Regulation 8). ee 
Occasional Records. 

Specimens of tests made under pro- 
visions of Regulation 6 (tt), 


Localisation and removal of leak- 
age, stating time occupied. 

Particulars of any abnormal occur- 
rence affecting the electric working 
of the tramway. 


THE POSSIBLE DEVELOPMENTS OF ELECTRICAL 
DRIVING IN FACTORIES DUE TO THE SUPPLY 
OF ELECTRICITY AT CHEAP RATES BY LARGE 
POWER COMPANIES.* 


BY J. S. HIGHFIELD, MEMBER, 


The somewhat lengthy title of this Paper was suggested to me 
some time ago, and it describes exactly what I intended to write 
about, but on commencing to go into the necessary data, I found 
that the title covered a great many more important points than I at 
first anticipated. The result would be, if I fully considered each 
point, that the Paper would be a very lengthy one. It is a subject 
on which no one opinion would carry very great weight, and, there- 
fore, I have thought it advisable to touch on what appeared to me 
to be the ralient points, with a view of providing ready material on 
which to base an ample discussion, : 

It is rather important to bear in mind the intrinsic difference 
between what have become to be known as power distribution 
companies and the ordinary electric supply works as operated by 
companies and local authorities in various towns ; it is, of course, 
that the town schemes are started at first to supply light in the 
central portions of the town, gradually working to the outskirts ; 
to the lighting supply has been added, in all manufacturing towns, 
and a great number of other towns, a considerable amount of 
business in supplying electrical energy for driving motors and 
similar purposes. In the case of the power distribution schemes, 
on the other hand, the stations, as a rule, are to be placed outside 
large towns and not necessarily near to them, and the supply is 
to be given, at any rate at first, to large works, chiefly for power 
purposes, and in a secondary way small local authorities are to be 
supplied in bulk for all the usual purposes for which electrical 
energy is used. This means, in general, that when the power 
schemes are started on a big scale, the capital outlay on cables is 
heavy in proportion to the amount of business immediately 
obtained. It is, therefore, very necessary, at least in a number of 
Instances, that the power companies should be allowed to use 
overhead wires in place of underground cables, in order that the 
capital cost of the distributing system may be kept as low as 
possible. In a great many cases also, there are no suitable direct 
routes along which to lay underground cable, a3 very often a straight 
run can be obtained across open country or broken ground where 
it would not be at all advisable, even if it were possible, to lay under- 

ound cable. Overhead wire feeders can also very readily be 
increased in capacity, as once the pole line has been erected, it isa 
very easy matter to erect additional copper. 

It frequently happens that owners of works look upon electric 
driving, even at this day, as being to some extent experimental, and 
they often call for one or two motors in the first instance. In nine 
cases out of ten, the installation is very rapidly increased, but there 
is always the risk that cables may be put down and not properly 
utilised, and in cases such as these, it is very convenient to run an 
overhead wire, at any rate, as a temporary supply. The wire can 
easily and cheaply be taken down and underground cable used later 
on it required, I have a case in connection with the St. Helens 
Corporation electric scheme, where it was practically impossible to 


Abstract of Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 


lay underground cable owing to the soil being heavily impregnated 
with chemical waste ; after a good deal of pressing, the Board of 
Trade gave their consent to the erection of overhead wire. Needless 
to say, the scheme has been very satisfactory, aud its cost is much 
lesa than would have been necessary with underground cables. The 
figures may be useful to a few engineers similarly situated, and 
therefore I give them as follows :— 


Table I. — Overhead Wire. 
Cost per mile. 


Poles erected ..................seee €— V £150 
i es PT 10 
Wire: equivalent section of 0'2 sq. in. cable ...... 240 
Total cost per mile for two wires. £400 
Underground Cable. 

Two 0'2 sq. in. paper insulated lead covered cables; and 
trouplis ,..., E E EOREO FE XR RR ER EIL £610 
Trenching ...... —— M— — P T F 90 
£100 


NorE.— The above costs are for two 0°2 sq. in. conductors. The poles 
are sufficiently strong to carry cight similar conductors, and as each pair 
of wires is added, it will be «een that the cost for a given capacity of the 
overhead line becomes increasingly less than the cost of the underground 
line. 


In this particular case, it was impossible to estimate the probable 
amount of the demand, as a number of large works lay on the line of 
route, and therefore the ease of adding to the capacity of the cables 
when run overhead was of the greatest importance. A few more 
points as to this scheme may be ot interest. The energy is supplied 
at 500 volts pressure, direct current, the supply being taken from the 
same generators which operate the tramways. One pole, the nega- 
tive of the system, is therefore permanently earthed, and the negative 
wires are run underneath the positive wires with about 8in. wider 
spread ; they are connected together at intervals of about 20ft., so 
that if a positive wire should break it will fall on the earthed negative 
wire and open the circuit. The Board of Trade have, I understand, 
since given consent for overhead wires in other places, and therefore 
I hope that on occasion the power companies may obtain similar 
permission if they have not already done eo. | 

The most important point on which the success of the power com- 
panies depends, is the question of cost of supply, which controls the 
price they can afford to charge the consumer, and in this connec- 
tion it is rather interesting to consider the effect of load-factor on 
cost. In Mr. Earle’s Paper, read before this section last year, he 
assumed the load-factor to be 25 per cent, and this figure was very 
considerably criticised in the discussion. Mr, Charles Merz has been 
good enouch to give me the figure in connection with the Newcastle- 
upon-Tyne Electric Supply Co.; the figure is 33 per cent., aud I can 
see no reason why such a figure should not be often obtained, at any 
rate in manufacturing districts. The effect of load-factor on cost 
depends on the period over which the load-factor is taken. If the 
figure is taken over a year the load-factor so obtained chiefly affecta 
the interest and sinking fund charges per unit ; the higher the load- 
factor, of course the lower these charges per unit. It also affects, 
but to a lesser extent, the cost of management and the cost of wages 
per unit It has not, however, necessarily a large effect on the coal 
bill. The load-factor for a much shorter period the weekly, or even 
the daily load-factor—is the figure on which depends the cost per 
unit of coal, stores and repairs. As an instance, I give two curves 
obtained from the St. Helens works ; one is in the middle of summer, 
the other is in winter. It will be noted that in Fig. 1 the load-factor 
is higher than in Fig. 2, although the number of units generated is 
much less; but the summer curve really shows a more economical 
load so far as generating costs are concerned, and, as a matter of fact, 
taking the cost per unit of coal, oil, repairs and stores month by 
manik over the year, I find the difference between summer and winter 
to be extremely small. 

It may be interesting to give the load-factors calculated over each 
month for the St. Helens electric scheme, which im many ways 
carries a similar load to that which one would expect the power 
supply companies to obtain. The load-factor is calculated on the 
actual maximum load observed on the feeders and the total units 
sold each month for lighting, power and traction. 


Table II. 

1902. Load-factors. 1902. Load - factors. 
January .... wee 2)" | PUY ci rero ERR dS 213 . 
Februar 201 August 19:3 
Mareh io eese Ees 174 September 21˙8 
AI! hianois 17:8 October 22˙9 
N;ö§ö/ 83 19˙2 November ............ 215 
June obe is 20:5 | December 22˙7 


As the greater part of the load carried by a power compauy will 
probably be for power purposes, the daily load-factor as well as the 
yearly load-factor will probably be a good deal higher than in the 
case of an ordinary lighting station, and the difference between 
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summer aud winter output will not be great, therefore the cost of 
generatiou will be still less than the improved load-factor would 
indicate to be probable. 

Before going on to the special application it will be well to consider 
the advantages power companies may have over fairly large-sized 
private plants. It may be taken, I think, for granted that, in com- 

arisou with small private plants, where the units are of not greater 
size than 100kw. or 200k w., the power companies will in nearly every 
case be able to show greater advautages, partly in the saving of 
capital, partly ia the saving of space, partly in the saving of coal. 


Amperes 


Aon. 
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One very probable demand for power will be for electrolytic 
work, and as a number of the central stations are situated where 
land is comparatively cheap, if proper facilities are given, it is te be 
hoped that chemical works will be erected close to the power stations ; 
the enormous amount of energy required for such purposes and the 
magnitude of the load-factor would probably prohibit the energy for 
these purposes being transmitted over any great distance. I have 
had reason to go into the matter rather closely, and have been 
surprised to find that the cost of generating by water power is 
exceedingly small as compared with steam power when the load- 


BREA 
LN 
L 


.. Units Generated July 17, 1902 
Lighting 1,210 
Power 440 


Total 17,650 


Load Factor. 43% 


22 


Midnight, 


Fic. 1.—Loap CURVE. 


With regard to larger plants, however, it is to be remembered that, 
in addition to the generating machinery, the power companies have 
to provide distributing inains and in a good number of cases trans- 
forming apparatus, which amount to a considerable proportion of the 
cost of a private generating plant, and when the private plant units 
are as large as 500kw., and when the load-factor is good, the cost of 
production will not be very different from the cost of production by 
the power companies—that is, so long as steam engines ara used. 
If, however, we conzider the use of gas engines in place of steam 
engines, the Central Supply Company has au immediate advantage over 


700 
| | Lighting and Power 
| | jLighting............. | s 
eo ꝗ r— oo K E - 
| | Machine............. m MCN 
500 
. | | 
; — 
& 400 E 
* | 
900 —1——31— | 


factor is high. I have two schemes in my mind, one of which is 
already working, and where the whole cost of the scheme, including 
Jand, comes out at about £50 per kilowatt, and the other scheme, 
which is not yet carried out, the estimates for which come to about 
£40 per kilowatt on a scheme of some 18,000 H.. It will be seen 
from these two cases that the capital cost is very similar to what it 
would have been with a steam plant, and in the first case, the opera- 
an costa ate extremely small, as they only amount for repairs, wages 
and stores to 0021. per unit. A case came before my notice the 
other day where one of the water power companies in America 


4 $ " + — —ü—D0ᷣ— 


Units Generated Dec. 79, 7902 | | 
| | 


e a —— o ==) t Lighting 2,830 ES 
Power 447 | 
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3,277 


Load Factor. 33% 
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the private plant, because in nearly every case they can operate on a 
sufficiently large scale and a sufficiently constant load to enable 
large gas prodacers to be used in connection with the recovery of the 
sulphate of ammonia ; as about 90lbs. of sulphate, worth, say, £10 a 
ton, or 8s., can be obtained from every ton of coal, an immense set-off 
can be made against the coal bill. It seems to me, therefore, that 
thana companies should immediately set to work to instal at least 

"^ ^r two gas engines, and I have no doubt that iu a very short 
tme, if not at once, excellent oparation will be obtained at an 
enormously reduced cost. 


offered to deliver at the switchboard several thousand horse-power at a 
charge of £4 per horse-power year, aud I believe this is by no means 
an isolated case. If, therefore, the power companies are to supply at 
anything like this price, the use of steam engines is pacia T prohi- 
bited, as the cost of coal alone will come to a larger figure. By using 
gas engines, however, the cost per unit need not be much greater 
than ha t supplied by water power, aud therefore the supply to 
chemical works should be commercially possible, both to the works 
themselyes and the power companies. 
(To be concluded.) 
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INTERNATIONAL TELEGRAPH CONFERENGE. 


On Thursday last week a dinner was given at the Hotel Cecil by the 
Submarine Telegraph Companies in honour of the delegates attending the 
International Telegraph Conference, for which some 450 invitations were 
issued. Sir John Wolfe Barry, K.C.B., presided and amongst those present 
were Prof. and Mrs. Ayrton, Prof. and Mrs. Silvanus P. Thompson, Dr. J. A. 
Fleming, Right Hon. St. John Brodrick, M.P., Mr.J. Y. Buchanan, Sir Albert 
and Lady Cappell, Col. R. E. Crompton, C.B., Sir John and Lady Denison- 
Pender, Mr. G. Draper, Sir Henry and Lady Fischer, C.M.G., Prof. G. 
Carey-Foster, Mr. J. Gavey, Mr. R. Kaye Gray, General Greely, Sir Robert 
and Lady Hunter, Lord and Lady Kelvin, Mr. J. C. Lamb, C.B., Mr. P. V. 
Luke, C.I.E., Mr. W. G. McMillan, Sir Henry Mance, Dr. Alex. Muirhead, 
Major W. A. J. O'Meara, C.M.G., Sir Walter Peace, K.C.M.G., Prof. John 
Perry, Sir William Preece, K.C.B., Mr. H. A. C. Saunders, Mr. Alex. 
Siemens, The Right Hon. Lord Strathcona and Mount Royal, Mr. J. W. 
Swan, Mr. James Swinburne, Sir Horace Tozer, K.C.M.G., The Marquess of 
Tweeddale, Sir Spencer Walpole, K.C.B., Major-General Webber, C.B., and 
all the delegates to the Conference. 

The toasts of Their Majesties King Edward VII. and Queen Alexandra," 
and of “The Rulers of the other countries represented at this Conference," 
having been duly honoured, : 

The CHAIRMAN proposed the toast Success to the International 
Telegraph Conference and Welcome to the Representatives of Foreign 
Administrations.” He said that he felt highly honoured in being allowed 
to occupy the chair, and to be the mouthpiece of the companies whom he 
happened to represent. It was the first time he had been present ata 
Conference of this description. From very small beginnings in 1851 and 
1858 this Conference had assumed an all-important and world-wide 
importance, but it was only in 1871 that the cable companies had been 
admitted to the Conference. He hoped the delegates of all the nations 
would admit that that was a salutary departure, and had added greatly to 
the utility of the Conference. The companies represented that evening 
had a mileage of 199,000 miles, from which it would be seen that their 
interests were of no light importance in matters which were dealt with at 
the Conference. The meetings which had taken place since the companies 
were admitted had been at St. Petereburg in 1875, London in 1879, 
Berlin in 1885, Paris in 1890 and at Budapest in 1896, and now they were 
proud to welcome the delegates once more in this old city of London. 
The cable companies wished the delegates a most hearty welcome. 
They recognised in them friends and comrades in a great enter- 
prise, and they knew that many of them were friends of long 
standing and valued for their varied attainments. There were many 
subjects on which possibly conflicting views were held in telegraphy 
which required mutual consideration. But friendly conference ensured 
the exchange of ideas on these subjects, and enabled a broad view 
of the whole matter to be given. The experience of mankind was that 
there was no such solvent of difficulties as a dinner, and Dr. Johnson had 
said that the dinner was the greatest event of the day. Another philoso- 
pher had said that the way to the heart was best found down the throat. 
It was thus hoped that a dinner of this kind would not only be ble 
to the guests, but useful in furthering the objects with which they had 
met. He would only say one word more. All recognised that at a Con- 
ference of this kind harmony should prevail, and he hoped that the result 
of that gathering would be that one and all of them would look back upon 
the Conference in London of 1903 as an agreeable and useful one to their 
masters—the public of the whole civilised world—and he trusted that if any 
comparison was made between the Conference of 1903 and the other 
delightful Conferences at which so many of those present had assisted, 
it would not be unduly unfavourable to the present one. In giving 
the toast of the evening he was, he said, permitted to associate with 
it the names of Mr. Lamb, the president of the Conference, and also that 
of M. Delarge, who was, he believed, the doyen of the Conference this year. 

The toast having been enthusiastically received, 

Mr. J. C. LAMB replied in Frencb, expressing great pleasure at the kind 
manner in which the toast had been proposed, and the cordial manner in 
which it had been received. His task of making harmony reign, he said, was 
an easy one, because all who were associated with telegraphy were united by 
bonds of sympathy and friendship. The fact that the whole of the world 
co-operated with regard to telegraphic matters tended towards peace. 

Mons. F. H. DELARGE also expressed his thanks for the cordiality with 
which the toast of the evening bad been received. 

The company then adjourned to the Victoria Hall, where & concert 
completed the evening’s entertainment. 


The delegates attending the International Telegraph Conference were 
taken by special train for an excursion to Portsmouth on Tueeday. On 
arrival they were conducted through the Arsenal and over the “ Terrible," 
being afterwards conveyed to the Town Hall for lunch, at which the Mayor 
of Portemouth was present. During the afternoon they were taken to 
Whale Island, where they witnessed gun-drill and saw an exhibition of the 
rocket apparatus. On Wednesday many of the representatives attended 
the performance of ‘‘ The Barber of Seville" at the Royal Opera. 


The Institution of Gas Engineers.—The annual general 
meeting of this Institution will be held at the building of the 
Institution of Mechanical Engineers from Tuesday to Friday 
next. Among the Papers down for reading is Photometry 
and Testing," by Mr. Walter Grafton. 


THE LOWNE ELECTRIC CLOCK. 


We recently had an 33 of inspecting two patterns of 
electric clocks made by Meesrs. Lowne & Sons. In one pattern the 
clock is self- contained, in the other a number of clocks are worked 
by a current sent through them at ar time intervals by a master 
clock, which may itself be electrically driven, or else an ordinary 
clock with an arrangement for sending current through to the 
controlled clocks at regular intervals. 

The self-contained clock consists of two electrical mechanisms, one 
for keeping the pendulum in motion, the other for moving the hands, 
A clock that is simply controlled possesses, of course, only this second 


Fic, 1.—Diagram of Clock Mechanism for keeping Pendulum in motion 
and for transmitting Current to Hand-moving Arrangement. 


mechanism. The working of the device will be best understood by 
following the current on its way through both mechanisms, When 
there is more than one clock on the circuit the successive clocks are 
connected in shunt. The battery is connected between b, b, (Figs. 
land 2). From 6, (Fig. 1) the current passes through the electro- 

et a to its connection with the metal frame, as shown on the 
left-hand side. The solenoid, being thus energized, attracts an arma- 
ture, f, against the tension of a spring, g. Just before this armature 
is attracted to its lowest position the lever g, moves to the right 
and momentarily prevents the armature from returning until the 
pendulum is in the proper position for receiving an impulse. In 
the next moment the solenoid a is short-circuited by the spring 
contact touching a fixed contact (ahown on the left-hand side). The 
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Fia, 2.—Diagram of Mechanism for moving the Dial Hands. 


armature f is released, but cannot return at once, since the lever g, 
blocks the way. As soon as the pendulum, however, is at its extreme 
position, g, is moved to the left, releasing the armature f, which, in 
rising, gives an impulse to the pendulum by means of the catch h 
and the rod x. This rod k swings bodily with the pendulum an 

clears the catch À,, except when the armature is iu its lowest —i. e, 
attracted— position. The pendulum actuates a transmitter (seen on 
the right-hand side in Fig. 1) which makes contact with one or the 
other of two insulated conductors (b, b, Figs. 1 and 2) at regular 
intervals of time by means of a slowly-rotated toothed wheel, c, and 
a half-cylindrical stud, d, revolving with c. After passing through a 
the current flows through the metal base-plate a, to the studs v and 
into either b or b, according to the position of the half-cylinder d. 
In the position shown in Fig. 1 the current would pass into b aud 
into the hand-moving mechanism (Fig. 2) of the clocks on the ircuit, 
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Here the current passes through the solenoid m,, causing the arma- 
ture n to be attracted (as shown). By means of a system of levers, 
r, Ti 5, 5j k, ty, and a toothed wheel, u, this movement is transmitted 
to the hands. After leaving m, the current flows to a spring con- 
tact, p. As shown in Fig. 2, this contact has just been opened by the 
movement of the armature n; it is so adjusted that the spring con- 
tact p is touching the contact attached to the lever until the armature n 
is nearly completely attracted, at which moment it opens. It is obvious 
that the circuit can now only be made through the solenoids m, in 
which case the armature n vill be attracted to the other side. This 
will happen after a certain time interval, when the half-cylinder d 
(Fig. 1) has rotated to such an extent that the electrical contact of 
the transmitter has changed over to bi. After its passage through m 
it will be seen from the figure that the current passes over the spring 
contact p to the lever and through the framework and back to the 
other pole of the battery. 

The energy consumed in theee clocks is small. In the smaller 
sizes dry cells are used as a rule, either one or two (in series) being 
employed. For larger-sized clocks wet Leclanchc cells are generally 
used. The current required is very small, and the cells will last as 
long as if employed on ordinary light bell work. 


A FORM OF MAGNETIC DETECTOR FOR HERTZIAN 
WAVES, ADAPTED FOR QUANTITATIVE WORK.* 
BY PROF, J. A. FLEMING. 


The known power of electrical oscillations to demagnetise iron or 
steel was first applied in the construction of a detector of Hertzian 
waves, as far as the author is aware, by Mr. E. Rutherford. 7 The 
power possessed by electrical oscillations to annul the magnetic 
hysteresis of iron was discovered by Mr. G. Marconi and applied by 
him in the construction of his ingenious and extraordinarily sensitive 
Hertzian wave detector, for use in connection with wireless telegraphy.+ 

The following note describes a form of magnetic Hertzian wave 
detector which has been constructed by the writer for the purpose of 
quantitative experimenta in connection with Hertzian waves. Every 
one who has experimented with a Hertzian oscillator, or electric 
wave radiator in any form, involving & spark-gap, is well aware 
of the immense difference in the radiative power produced by slight 
alterations in the nature of the spark or the spark balle, and has 
felt the want of some instrument which shall indicate and measure 
exactly the intensity of the radiation. Asa receiving instrument, the 
coherer or sensitive imperfect contact is of very little use quantita- 
tively, because its indications are influenced by very slight accidental 
changes at the contact or contacta. Thus, the sensitiveness of the 
metallic filings coherer depends upon the manner in which it was left 
after its last use, and by the mode in which it is tapped or shaken, 
and the change in the conductivity which it experiences on the impact 
of an electric wave, is variable and uncertain. Hence, although sensi- 
tive as a mere wave detector, the coherer is of little or no use in 
quantitative work, On the other hand, the magnetic detector is not 
only superior to the coherer in sensitiveness when properly con- 
structed, but is capable of being used as a measuring instrument. In 
the form in which it was constructed by Mr. Rutherford, an extremely 
fine bundle of iron or steel wires was magnetised by means of a 
magnet, or by being placed in the interior of a solenoid, and then 
demagnetised by an electrical oscillation passing through another coil 
surrounding it. The amount of demagnetisation was detected by 
means of a magnetometer. In this form, it has been much used in 
experimental work, but it was not a telegraphic receiver. 3 In the 
sensitive telegraph receiver invented by Mr. Marconi the change in 
magnetisation of the iron, due to the temporary abolition of hyste- 
resis, is detected by the 5 of a sound in a telephone con- 
nected to a secondary coil surrounding the iron. 

After trying various forms, the writer has found that a convenient 
magnetic detector for Hertzian waves can be constructed in the 
following manner: — On a pasteboard tube, about jin. in diameter 
and 5in. or 6in. long, are placed six bobbins of hard fibre, each of 
which contains about 6,000 turns of No. 40 silk-covered copper wire. 
These bobbins are joined in series, and form a well-insulated second- 
ary coil, having a resistance of about 6,000 ohms. In the interior 
of this tube are placed seven or eight small bundles of iron wire, 
each about 6in. in length, each bundle being composed of eight wires, 


* Paper read before the Royal Society, March 5, 1903. 

+ See Mr. E. Rutherford “On a Magnetic Detector of Electric Waves 
and some of its applications," Proc. Roy. Soc., 2896, Vol. LX., p. 184; see 
also Phil. Trans., A, 1897. Vol. CLNXXISN,, p. 1. 

1 Mr. G. Marconi, “ Note on a Magnetic Detector for Electric Waves 
which can be employed as a Receiver for Space Telegraphy, Proc. Roy. 
Soc., 1902, Vol. LXX., p. 441. 

Tote added March 7th. A general terin seems to be required to 
ioclude all forms of wave-detecting devices. The author suggests the word 
kumascope (from xóua, a wave) for this purpose. Uncouth phrases such 
as unti-coherer or self-decoheriny-cohercr, which have crept into use in con- 
nection with Hertzian wave telegraphy, would be rendered uunecessary. 


No. 26 S. W. G. in size, previously well paraffined or painted with 
shellac varnish. Each little bundle of iron is wound over uniformly 
with a magnetising coil formed of No. 36 silk-covered copper wire 
in one layer, and over this, but separated from it by one or two layers 
of gutta-percha tissue, is wound a single layer of No. 26 wire, forming 
a demagnetising coil. This last coil is in turn covered over with one 
or two layers of gutta-percha tissue. 


The magnetising or inner coils are connected in series with one 
another, so that when a current passes through the whole of them, it 
magnetises the whole of the wires in such a manner that contiguous 
ends have the same polarity. The outer or demagnetising coils are 
joined in parallel. Associated with this induction coil is a rotating 
commutator, consisting of a number of hard fibre discs secured on a 
steel shaft, which is rotated by an electric motor about 500 times a 
minute. There are four of these fibre discs, and each disc has let in 
its periphery a strip of brass, occupying a certain angle of the cir- 
cumference. These wheels may be distinguished as Nos. 1, 2, 3 and 
4. The brass sector of No. 1 occupies 95deg. of its circumference ; 
the brass sectors of Nos 2 and 3 occupy 135deg. of their circum- 
ference ; and that of No. 4 disc 140deg. of its circumference. Four 
little springy brass brushes make contact with the circumference of 
these wheels, and therefore serve to interrupt or make electric 
circuits as the disc revolves. The function of the disc No. 1 is to 
make and break the circuit of the magnetising coils placed round the 
iron bundles, and thus by applying a magnetising current to magne- 
tiee them during a portion of one period of rotation of the disc, and 
leave them magnetised in virtue of magnetic retentivity during the 
remaining portion, The function of discs 2 and 3 is to short-circuit 
the terminals of the secondary coil of the bobbin during the time that 
the magnetising current is being applied by disc No. 1. A sensitive 
movable-coil galvanometer is employed in connection with the 
secondary coil, one terminal of the galvanometer being permanently 
connected to one terminal of the secondary coil, and the other 
terminal connected through the intermittent contact made by the 
disc No. 4. This disc No. 4 is so set that during the time that the 
secondary coil is short-circuited, and whilst the battery current is 
being applied to magnetise the iron-wire bundles, the galvanometer 
circuit is interrupted by the contact on disc No. 4. 


The operations which go on during one complete revolution of the 
disc are as follows :—First the magnetising current of a battery of 
secondary cells is applied to magnetise the iron bundles, and during 
the time this magnetising current is being applied the terminals of 
the fine wire secondary coil are short-circuited and the galvanometer 
is disconnected. Shortly after the h current is interrupted 
the secondary bobbin is unshort-circuited, and an instant afterwards 
the galvanometer circuit is completed and remains completed during 
the remainder of one revolution. Hence, during a large part of one 
revolution, the iron wire bundles are left magnetised, but the mag- 
netising current is "ap Lans and the galvanometer is connected to the 
secondary coil If during this period an electrical oscillation is 
passed through the demagnetising coils, an E.M.F. is induced in the 
secondary bobbin by the demagnetisation of the iron and causes a 
deflection of the galvanometer coil. Since the interrupter discs are 
rotating very rapidly, if the electrical oscillation continues, these in- 
termittent electromotive impulses produce the effect of a continuous 
current in the galvanometer circuit, resulting in a steady deflection, 
which is proportional to the demagnetising force being applied to the 
iron, other things remaining equal If the oscillation lasts only a 
very short time, the galvanometer will make a small deflection ; but 
if the oscillation lasts for a longer time, then the galvanometer 
detlection is larger, and tends to become steady. 

By means of such an arrangement it is possible to verify the law 
according to which variation falls off with distance. The instrument 
can be employed also as a telegraphic receiving instrument, but its 
chief use will be for comparing together the wave-making power of 
different radiators, For this purpose tke oscillation coils must be 
connected to two long connecting wires, or one end may be connected 
to the earth and the other to a vertical aerial. This detector serves, 
for instance, to show in a very marked manner the great effect of 
slight differences in the surface of the spark balls. Ifa steady series 
of sparks from an induction coil is passed between the spark balls 
of a Hertz linear radiator, it will produce a steady deflection on a 
galvanometer connected with the above-described receiver placed at 
a distance. If the balls are then polished, the galvanometer deflec- 
tion immediately increases considerably. If, on the other hand, the 
balls are slightly smeared with oil, the galvanometer deflection 
decreases, If the radiator is approached to the receiver, or with- 
drawn from it, corresponding variations in the galvanometer deflection 
take place. . 

Such an instrument will probably be found of great use in con- 
nection with the design of radiators and transmitters for Hertzian 
wave wireless telecraphy. Up to the present it has been generally 
difficult to ascertain whether an improvement in the signalling is 
due to an accidental increase in sensitiveness in the coherer, or to 
any alteration or change made in the transmitter. Similarly, the 
instrument promises to be of considerable use in the investigation 
of the transparency or opacity of various substances to Hertzian 
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waves, not merely qualitatively, but in the determination of a coeffi- 
cient of absorption. Preliminary experiments of this 5 
made with the above described instrument seem to promise for 1t 
a field of practical utility, both in the laboratory and in connection 
with Hertzian wave telegraphy. 

In the numerous experiments which finally resulted in the con- 
struction of the above described form of wave detector, it was found 
to be essential to have the iron core in the form of a number of amall 
bundles of iron wire, each wound over with its own magnetising and 
demagnetising coil. No good results could be obtained when the 
iron core was in the form of a large bundle, say jin. in diameter, 
and enveloped by a single magnetising and d netising coil. 

Another condition of success is the;short-circuiting of the fine wire 
5 during the time of magnetisation of the core. The 
core can be indefinitely increased in size, provided the augmentation 
of mass is obtained by multiplying &mall individual cores, each con- 
sisting of not more than eight or 10 fine iron wires, and each wound 
over with a separate magnetising and demagnetising coil. The 
E.M.F. in the secondary coil can in this manner be increased as 
much as is desired, and a very sensitive wave detector produced. The 
commutator can be driven either by an electric motor or by any other 
source of power. 

In conclusion, I have pleasure in mentioning the intelligent 
assistance rendered to me by Mr. A. Blok in the erperiments 
conducted in connection with this appliance. 


CORRRESPONDENCE. 


POWER-FACTOR INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of May 15th a description is given of a 
power-factor indicator for balanced three-phase circuits, due to 
Mr. Heap, in which no artificial phase displacementis required. 


As the system possesses several marked advantages over the 
ordinary type, I think it may be of interest to your 
readers to mention that I described a similar apparatus some 
12 months ago in Helios (Nos. 30 and 31, 1902). The connec- 
tions are shown diagramatically in the accompanying figure. 
From this it will be seen that it consists of one current coil 
and three pressure coils, the latter being, for convenience, the 
moving part. One of the pressure coils can, of course, be 
dispensed with, and in Mr. Heap's instrument this is done, 
with the result, however, that the scale cannot be symmetrical 
as regards both lead and lag. 

Further, by adding two more current coils in the position 
shown by the dotted lines in the figure, the average power- 
factor of the entire system is indicated by the instrument. By 
means of the three plugs, which, when inserted, short circuit 
the current coils, it is possible either to read separately the 


power-factor on each of the three phases or the average power- 


factor of the entire system, whetherthesystem is balanced or not. 
The great advantage of this arrangement as compared with 


the ordinary power-factor indicator in which a choking coil is 


employed to produce the phase displacement, is that not only 
are the readings independent of the voltage, but also of the 
frequency and wave-form, which latter is a most important 
consideration. I may add that the device in question is 
manufactured by Messrs. Everett, Edgcumbe & Co. of London. 
— Yours, &c., F, PUNGA. 


May 26. 


PARLIAMENTARY INTELLIGENCE. 


THE CARMARTHENSHIRE ELECTRIC POWER SCHEME. 


This electric power scheme, which concludes the series of power bills 
before Parliament this session, has passed through as an unoppoeed measure. 


The general provisions of the company's act are in every way similar to 


those contained in the Fife Electric Power Co.'s Act summarised in The 
Electrician for May 22, and the clauses with regard to conditions of supply, 
maximum pricee, cessation of powers and application for provisional orders 
under the Electric Lighting Acts contain precisely the same wording. 
Power is also taken as in the Fife act to pay interest out of capital during 


construction. 


The company’s area is the whole of the county of Carmarthenshire, in 
which at present only one town has a public supply of electricity—vir., 
Llandilo, whilst only one other place has a provisional order, Llanelly, 
which is owned by a private company. Five generating stations are 
scheduled in the act—viz., Llanelly, Pontyberon, Fir-y-Dail, Saint Cleare, 
and Carmarthen, 


CARMARTHENSHIRE ELECTRIC POWER COMPANY. 


Generating Stations shown js, ...... s 
loca / Authority already. supplying electricity thus: 
local Authority Provissonal Order only, thus ....... 


i Scalo of Miles. . 
1 10 1$ 20 
ANUS 


en | 


* $ 
* Nice OUAM ONE 


Fromunys m Operatron é the cee ceceee 
Teamanys Provisienal Order only, tho. 


F Ora ciune 


The capital of the company will be £600,000 in £10. shares, plus the 
usual one-third borrowing powers. The promoters of the company are 
David Evans, C. W. Mansel, L. E. Daniel, John Glasbrook, John Aeron, 
T. T. Seymour, John David and W. S. B. McLaren, and the first directors 
are Mark Robinson, W. S. B. McLaren, H. Grabam Harris, and four others 
to be nominated. The consultiog engineers to the scheme are Mesars. 
Bramwell and Harris. 


Engineering Standards.—A Committee dealing with the 
question of the standardisation of pipe flanges has been formed 
in connection with the Engineering Standards Committee. 
Mr. William Maw, who was president of the Institution of 
Mechanical Engineers when this question was discussed before 
that Institution, is chairman of the committee. The Admi- 
ralty have appointed Engineer Lieutenant A. R. Emdin, R. N., 
and Mr. W. E. Smith, Superintendent of Construction 
Accounts and Contract. Work ; the Institution of Mechanical 
Engineers have nominated Mr. Ellington and Mr. Henry 
Davey ; the Institution of Electrical Engincers, Mr. Patchell ; 
the North-East Coast Institution of Engineers und Shipbuilders, 
Mr. J. Tweedy ; and the Institution of Engineers and Ship- 
builders in Scotland, Mr. John Steven. The following gentle- 
men have also seats on the committee: Mr. R. E. Arkinson, 
Mr. J. Dewrance and Mr. J. Hopkinson. ` 
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LEGAL INTELLIGENCE. 


. — — 


Metropolitan Electric Supply Co. (Ltd.) and the London 
County Council. 


ARBITRATION. 
At the conclusion of Mr. Moulton’s address on behalf of the London 
County Council, 
Mr. CRIPPS, for the claimant company, said this was what was known 
in law as a reinstatement case. Reinstatement was the method of ascer- 
taining the figure to which a claimant is entitled. When, continued 
learned counsel, the money is in the claimant’s hand he has, of course, to 
dispose of it to carry out the reinstatement work. When the action was 
before the House of Lords I protested against the contention of the County 
Council that we were asking for a rein tatement to what may be 5,000k w. 
or 6,000k w. as against 4,000kw. It was stated in that action that we did 
not want spare plant, because it is well known, as regards graded plant, that 
you have sufficient overload not only to generate, but to supply a certain 
quantity of electric energy to your customers. What the House of Lords 
held was that the test of reinstatement and the amount of plant to which 
we were entitled, and which has to be housed, is what is called à graded 
4,000kw. plant. This phrase is a new one, and I protested against it when 
it was first used. Mr. Moulton is quite wrong when he says we are claiming 
a 5,000kw. plant. This is not the case at all. If we are in this arbitration 
seeking to go outside the decision of the House of Lords we are, of course, 
in the wrong, as we are not entitled to do so. Now, as to our engines, 
The question between us is whether we shall adopt 3V type or 3T type 
Willans engines. There is no difference between us as regards price. Now, 
we have the manufacturers’ own words in regard to this, which were: We 
do not recommend running engines at 25 per cent. overload for more than 
two hours." It is, therefore, perfectly clear, with regard to the engines, 
that we are not asking for spare plant. We are asking for a graded 
4.000kw. plant, and we say that we are to have that plant, not on 
tbe condition of constantly running at an overload, but with the 
power of running at an overload, such as is shown in the comparison 
of the 5V and 3T types of engines. With regard to the opposing plans, I 
will not make any particular comparisons, but I would point out that the 
plan prepared by Mr. Andres is for a station in Bloom street, Manchester, 
lighted on two sides, with an overhead coal store and running condensing. 
We recognice that we are not entitled to have a luxurious station, but we 
must have a properly equipped modern station. If we are not to have a 
luxurious station we are not to have a cramped station, or what I may 
term a reactionary station, where, in every direction, modern improvement 
is being departed from. Althougb, when measuriug by feet and inches, 
you may get a certain plant in a certain space, yet you may find it incom- 
patible, under proper working conditions, to work the plant in such a 
space efficiently. Mr. Peach was asked to design such a modern station, 
and has done so and notting more. According to Mr. Moulton, the 
station deeigned on behalf of the London County Council is not an 
impractical station, and this he stated he was prepared to show. 
But that is not the test. We are surely not to be put in the 
position of having a generating s'ation of which all that can be 
shown is that it is not absolutely impractical. We are to have 
a station in accordance with modern ideas and improvements, 
such as the company would itself be likely to erect out of its own 
resources. There is but little contest between us as to the estimates, 
b. cause both sides apply the same principle. So we come before you with 
plans prepared by the most experienced architect in these matters in 
London, and we have accepted in our estimate the lowest of several tenders 
sent in from leadiog firms of contractors. On the important question of 
the boiler house all our engineers agree with Mr. Peach. On the other 
side, Mr. Manville, whore evidence is exceeding valuable, based his evidence 
‘upon a 12ft. boiler, whereas, even as regards the very last plan which was 
put in by the Council, long after we could criticise it through our engi- 
neere, it is shown to be a 13ft. boiler, and we say it is impracticable 
to put that boiler in the boiler house designed by the Council. With 
regard to the dual chimney stacks, we have Mr. Peach's evidence 
that where they have not got these he, or somebody else, is now 
designing them, and the consensus of opinion is, I believe, that 
we have acted prudently in deciding to adopt a two-stack station. 
Mr. Ferranti's important evidence was emphatic on this point. Then, on 
the important question of ventilation, I submit that Mr. Peach is right, 
and tbat Mr. Moulton’s argument is an inconsistent one, In reapect to 
other points of a wholly engineering character, I think there we can leave 
in your hands, Sir. Then, as regards equipment, they suggest that we 
should have one unit of volant, and we ask for a different unit. With 
regard to the type of engine, I would repeat that we ought not to be 
placed in the position of working our engines at an overload, and for this 
reason we say that we ought to have 3V type engines, and not 3ST type, 
the former being built to run at overload for a longer time than the latter. 
With regard to our boilers and their capacity, the difference is a wholly 
engineering one, and our witnesses contend tbat as regards boilers they 
must be from time to time put out of gear for repair and cleaning and 
matters of that kind. I suppose that is admitted, and it will be remem- 
‘bered that Mr. Ferranti stated that most of the failures of electric lighting 
in London have becn due to boiler inefficiency. Practically, as I under- 
stand it, Mr. Manville adopts the same view. With regard to the com- 
bined heating and water-softening plant, here again we have engineering 
evidence on our side, and we have received a warning from the Board of 
Trade in connection with this question. . On the question of accumulators, 
Mr. Moulton appears to object to their use because he is under the impres- 
sion that they are intended as spare plant ; but that that is not so the 
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evidence of Mr. Ferranti and Sir William Preece conclusively show. Now, 
as to our respective estimates. Apart from any additions, our figures in 
Table No. 1 are £115,928, and those presented by the County Council 
£91,310, What astonishes me in this group of figures is not that they are 
so far apart, but that they are so near together, and that the difference 
can practically be accounted for as you accept one form of kilowatt set of 
plant or the other. On the question of experimental running, we consider 
that it is wiee to expend the sum we have placed against tbis item, and 
particularly in a case like this, where you have a station of this character 
built and completed in so limited a period—that is, where the existing 
station is cut off at one moment and the new station is running the next 
moment to supply the statutory demand for electric current. 

Now as to Table No. 2. Our figures in this table total to £102,167. 14s. 6d., 
against the County Council figure of £43,954. 10s. 9d., and this brings us 
again to the question whether the station building designed by Mr. Peach 
is a business-like building, which would be put up by the company acting 
upon its own responsibility. I urge that Mr. Peach has fully and wholly 
substantiated his contention on this point. He has established the neces- 
sity for all that he has designed, and he has criticised in a fair spirit the 
County Council's proposed buildings, and has shown where he regards the 
station designed on their behalf as impracticable to work the necessary 
machinery for the adequate supply of current. We have had several 
designs to criticise, and, as I have previously mentioned, the latest 
provides for a boiler 12ft. long. Mr. Peach, however, has shown that this 
boiler is more than 13ft. in length ; in fact, according to our view it is 
15ft. 10in , but even if we t;ke their own amended measurement of 15ft. 
that would make a total of 78ft. for the six boilers. If we provide for six 
spaces of 3ft. bin. in width between the boilers, as was originally provided 
by the Council in their plans, that will be a further 21ft. Then we have 
two flues of 7ft. each, making 14ft., and one girder 1ft. 6in., so that on the 
Council's own showing that would represent a minimum of 114ft. 'n. 
against an actual space capacity of 107ft. bin. This is emineotly an engi- 
neering question and one which you, Sir, will be cognisant of, but it is 
one of the matters which we think show, I do not say a desire on the 
part of the County Council to injure us in any sense, but a desire 
on their part to make it a basis to try and cramp us in every 
direction and to produce a scheme which, under the influence of 
cumulative deficiencies, is not a practical business-like scheme. With 
regard to these 3ft. Gin. spaces, we say that originally the o:her eide 
agreed with us for 3ft, 6in. between the boilers, and they dil not change 
their views on this subjec? until they found that the boiler was wider than 
they had calculated. In other respects as to working space, similar defi- 
ciencies, we contend, are shown. The same remark applies to ventilation 
and to engine room space. With regard to differenc:s between our cost 
p^r cubic foot, our evidence is that this works out at 1s. Mr. Moulton 
says it is 1s. 8d., but Mr. Peach, in his evidence, says, “If my building is 
necessary, if the room is wanted in the various directions I have indicated, 
my price is not bigger than yours." Therefore, I urge that the differ- 
ence between us is one of capacity, however you my work it out. 
I now come to the point as to the period of time required for 
the building of the Station. Our contractor, Mr. Lawrence, has 
given us an ac'ual supplementary estimate amounting to £14,750 
if the work is to involve anything but ordinary working day- 
time hours. Again, we have the question of the expenditure incurred 
in fulfilling certain conditions laid down by the London County Council, 
and I say that no one has come forward to say that any less figure 
than that which we have put into our estimate will be necessary owing to 
these particular requirements. We have off:red to withcraw this item 
altogether if the County Council will give us an undertaking not to insist 
upon these requirements being carried out, but the Council cay they cannot 
grant such immunity. and I have no doubt they are right from a public 
authority point of view. The alternative, however, is that we should be 
allowed £7,342 ai expenditure involved in the carrying ou“ of th+se 
requirements, ' P d 

Mr. BOYLE (for the London County Courcil) : We think these are items 
of expenditure which will not arise under our plan. 

Mr. CRIPPS: But there is no undertaking by the London County 
Council that these demands will not be made. We say there are 
various items on the plans put in by the County Council which are inad- 
miseible according to the Council's rules, and we particularise the wooden 
roof and the mansard roof, which we say is allowable in the case of 
domestic buildings, but not in the case of a building like this generating 
station. Apart from all other powers of the Council, we say sec. 203 of 
the London B iildings Act gives them what I may call a pateraal authority 
of putting expense on electric lighting companies in connection with these 
generating stations. The question of commissions I shall leave to the 
tribunal. The point between us is whether 5 or 64 per cant. is a fair com- 
mission for a building of this kind. Taking the whole figures, there is a 
larga difference of nearly £100,000 between us—namely, £144,798 against 
£46,488. On our side we say that we are entitled to, which is all we are 
asking for, a 4,000kw. plant housed in a convenient, modern building, such 
as any electric lighting company would be advised to erect if it were finding 
the money on its own behalf, and not a cramped, hardly practicable building, 
which, if you could work at all, could only be worked at risk to the men 
employed and on terms which, in working, would make it far more uneconomt- 
cal than if an efficient building were put up in the first instance. 

Of courte, Sir, we sha!l have your Award in a lump sum, whichjwill include 
the figures agreed between Mr. Moulton and myself. I think now I have 
dealt with all the points in controversy which I can usefully bring before 
you. There are certain items which we have agreed, and which will dis- 
appear from our claim if a guarantee is given in satisfactory terms. It is 
not sufficient to have this offer of guarantee on the notes, If something is 
signed or agreed between the parties it can b» recited in the Award and 
then it stands for all time. In this way all separate agreements will be 
avoided. Ei | f 
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The UMPIRE : In this connection tbe difficulty appears to be that, 
supposing our award is based upon a guarantee (as in the case of the open- 
ing of the new street which is claimed for) and the guaranteed thing is 
notafterwards carried out owing to difficulties of some kind, the whole 
thing is bused on an informality, and I do not know what in that case the 
worth of the award would be. 

Mr. CRIPPS: The company will take the risk in this case. 

The UMPIRE: I do not know whether they can sue on the guarantee. 

Mr. CRIPPS: That is a technical point, but I think for the purposes of 
this award, the company taking the risk as I have said, that the award is 
made on the basis of the guarantee as regards the opening of this new 
street, if hereafter this was not done, I think we should have a satiefactory 
remedy. If, however, the County Council could put that guarantee into 
a formal document it might still further protect the position between the 
parties. So faras you are concerned, Sir, we shall have to ask you to make 
it clear that this award is made on the basis of this guarantee being given. 

The UMPIRE: I wanted it to be on the shorthand notes now, so that 
there could be no misunderstanding. 

This concluded the proceedings in the arbitration, pending the Award. 


Pateat Exploitation (Ltd.) v. the American Electrical 
Novelty and Mfg. Co. (Ltd.). 

This case was resumed before Mr. Justice Buckley in the (Chancery 
Division on May 27. 

Mr. SALAMON was further crogs-examined by Mr. WALTER: By 
omitting carbon it would be taking the plaintiffs’ invention, less a very 
important feature—viz., the conductivity through the depolariser. 

The witness having been re-examined by Mr. ASTBURY, 

Mr. J. R. GALL, examined by Mr. PAGET, said the National Telephone 
Co, used the Burnley (known under the name of the“ E. C. C.“) battery for 
their work, The Gassner and Hellesen cells would deteriorate, and he did 
not think their recuperative powera were so high as the Burnley. 

Cross-examined, witness said a few did burat in the first instance. 

Mr. HARRY THEODORE BARNETT, examined by Mr. SHAW, said 
he was engaged by the Electric Construction Corporation to introduce the 
* E.C.C." battery to the trade in 1890. The witness stated that in about 
18 months the sales of this battery had become so large that they could 
not be deal; with by the Electrical Power Storage Compa iv, and he was 
instrumental in getting the sale of the batteries transferred to the General 
Electric C». (L*d.). They agreed to take 10,000 a year, and the first year 
they took more than twice that number. "The cella were not made with à 
vent for some time after they were first sold, and some burst. 

The hearing was again adjourned. 

On Thuraday Mr. WILLIAM PHILLIPS THOMPSON, chairman of the 
plaintiff company, said the Hitchcock cell under test ran for 27 daye, and 
the Leclanché ran down in 24 houra. As the result of the experiments the 
Hitchcock battery was adopted. Licences were granted to the Electric 
Construction Corporation and the Electric Power Storage Co. The name 
„E. C. C.“ battery was taken from the title Electric Construction Co., who 
were the first licensees. The licensors received at first Ad. per cell royalty. 
The firat year they received £600. From the amount of royalties received 
he estimated that 1,250,000 of these batteries had been sold by the licensees 
up to last year. No vent was put in them, and, so far as he knew, they 
worked satisfactorily. 

Mr. FLETCHER MOULTON, K. C., in opening the case for the defen- 
dants, said the thing that had impressed him most of all in listening to the 
evidence in this case was the importance of making up one’s mind as to 
the meaning and scope of letters patent before one could tell the effect or 
the relevance of evidence. If his lordship came to the conclusion that the 
scope of the plaintiffs’ claim was eo and so, then an anticipation of any 
portion of the field that it covered was an anticipation of the invention. 

Mr. Justice BUCKLEY: Is that so. As I understand it, the Court of 
Appeal have held unanimously that this is a combination patent, and they 
held by a majority of two to one that pulverisation was regarded as 
essential in the patent and that the patentee claimed pulverisation. 

Mr. MOULTON, continuing, said every arrangement containing more 
than one element was a combination, and in that sense he did not dispute 
that it was a combination patent. But he contended that the interpreta- 
tion which the Court put upon these letters patent, obtained from the 
document itself without evidence as to the state of knowledge, did not 
bind his lordship in any way in this case. Their lordships, in the previous 
case, had not a great deal of the evidence that he would now put before the 
Court, and, therefore, they had to interpret the specification, and of course 
for the purpose of this case he must assume they interpreted it rightly, 
though which of them interpreted it rightly when there were three 
distinct interpretations, he did not know. 

Mr. Justice BUCKLEY: Will you tell me in which way each of them, 
respectively, construed it ? 

Mr. ASTBURY ; I think they accepted Mr. Swinburne ia the Court of 


Appeal. 

Mr. MOULTON : My lord, that is reaily too severe a task for me. 

Mr. Justice BUCKLEY : It appears to me they all agreed that it is a 
combination patent and that all the several parts were old. They all 
agreed that there is nothing new in any one of the several parts. 


Mr. MOULTON: I think so. 
Mr. Justice DICKLEY : But it was a new combination. They all agreed 
ia that. 


Mr. MOULTON: But one thing they did not agree in, so far as I can 
make out, is this: they did not agree themselves on what it was. That is 
the real fallacy. Not one of them, unless it is Lord Justice Cozens- Hardy, 
stuck to the same meaning of the invention when they were considering the 
specification and when they were considering the anticipations, 

Continuing, Mr. MOULTON suggested that a majority of the learned 
judges in the Court above decided that the claim included all cases of two 


plastic or semi-solid layers, one containing a depolarising material and the 
other not containing a depolarising material. Unquestionably that was 
Lord Justice Cozens-Hardy’s view. In this case he (tbe learned counsel) 
had a great advantage in the question of infringement. The greater part 
of the argument in the other case, except, perhaps, that which related to 
pulverieation, was based on the special method of making the outside 
layer. Defendants’ outside layer was made in an entirely different way. 
What they were using was not a semi-solid or plastic layer. On the other 
hand, if it was semi-solid or plastic, then unquestionably plaintiffs’ specifi- 
cation had no patentable subject matter at all. In the present case the 
electrical battery was an ordinary Leclanché cell. Defendants had put in 
two specifications, which were not beforethe Court in the last case, in which 
Leclanché made a dry cell by powdered binoxide of mangaueee and carbon, 
holding them in a porous pot, which was the ordinary way in which he 
used them. And so far as the electrical combination was concerned, that 
was absolutely the same as in the present case. The porous pot was the 
way in which he choose to hold them, but the porous pot was nothing in 
the electrical combination. It gave more or less internal resistance just 
exactly as everything that turned fluid into a denser body did—that was 
to say, everything that turned fluid into paste. But it did not stop with 
this description of a dry cell battery by Leclanche, in which the materials 
were pulverised. Fifteen or 20 years ago the whole question of pulverisa- 
tion had been examined and the result of these examinations was given in 
electrical text booke. Ife had here, probably, the best kuown electrical 
text book in the world, Wiedemann's Elektricität.“ 

Mr. ASTBURY : This ought to have been put to our witnesses if my 
friend wanta to refer to it. 

Mr. MOULTON, proceeding, said that on p. 750 of that book it said: 
“ The action of binoxide of manganese and carbon in the Leclanché element, 
as well as that of peroxide of lead, has been thoroughly examined by 
Beetz. In that investigation he took various degrees of fineness of powder 
and he deliberately investigated how they behaved when they were in 
the Leclanché element, and what he said was to be found at p. 752. He 
tried this finely-powdered carbon alone and with finely-powdered binoxide 
of manganese; then he mixed coarselv-powdered carbon with finely- 
powdered binoxide of manganese, aud then he mixed tinely-powdered 
carbon with finely-powdered binoxide of manganese. He examined 
that and he came to the conclusion tbat, using the carbon alone or 
the binoxide of manganese alone, it was not very successful. But on 
the other hand, elements with coaraely-powdered carbon and finely- 
powdered binoxide of manganese were to be recommended. Now, 
that was an investigation for the very purpose of finding what the 
proper degree of pulverisation wax. What Beetz came to was exactly what 
defendants did. This question of pulverisation had been investigated, and 
the results had been known, and so far from it being a novelty it was one 
of the things which had become a mere question of electrical choice. 
Oddly enough, what defendants did was exactly what had been found to 
be the best. When you once asked the question, What is the effect of pulveri- 
sation and you tried it in various degrees of pulverisation, the whole ques- 
tion of pulverixation became part of the stock of electrical knowledge. 
The only thing that could possibly be an element of novelty would besome 
special form of pulverisation unusual and necessary to produce the result 
carefully defined in the specification. Mr. Moulton then quoted the words, 
“chloride of ammonium one part, chloride of zinc or other hygroscopic 
analogue one-tenth part, from the plaintiffs’ Specification,“ and sta'ed tha“ 
his witnesses would give evidence to the effect that in the defendants’ 
closed cell the chloride of zinc was used simply to improve the excitant, 
and that it did not act as a hygroscopic body at all. He also argued that 
the use of blotting paper soaked in an excitant had been well known to 
electricians before the plaintitfs' patent. 

Mr. Justice BUCKLEY: The outer layer of blotting paper is not 
merely to hold the excitant, it is also to exclude the depolariser. It has 
two qualities. If everybody knew it would hold the excitant but did not 
know it would exclude the depolariser there is novelty. 

Mr. MOULTON : But everybody knew both. Take the case of Germain. 
That is a case where it is just as much to exclude the depolariser as to hold 
the excitant. The learned counsel then dealt with the alleged anticipation 
by the E. S.“ cell. In 1891, he said, plaintiffs were aware of the “ E. S.“ 
cell being sold, and the battery was taken to Mr. Thompson. It was 
no use for Mr. Thompson to pretend he did not know what was inside it. 
It was clear the person who brought it to Mr. Thompson knew perfectly 
well that it was a battery which touched them. Mr. Thompson had stated 
that in 1893 he met the man who had made it, who told him he had made 
it for years before the date of the patent. Knowing that, no steps were 
taken for 10 years to stop it. It was perfectly obvious that at that date it 
would have been far too dangerous. Defendants would prove that such 
cells were sold and in use for automatic machines for two or three years at 
least before the date of the patent. They had the agreement of 1888, 
under which they were supplied for that very purpose. His lordship, he 
thought, would cometo the conclusion that these facta were very well known 
to the proprietorsof the patent, and that they abstained fromrelying on their 
patent because they knew it was very much too dangerous. He would also 
be able to prove that Prof. Thompson was wrong in saying that there 
was no other cell on the market of this class, because Mr. Walker, who 
applied for patent 855 of 1885, made one, He would prove the Walker 
battery on the market, thousands sold, and that there was plaster and 
other suitable material for fixing the liquide used in galvanic batteries. 
The E. S." cell is identical in every respect with the plaintifls'. In con- 
clusion, Mr. Moulton submitted that, with the broad claim in the plaintiffe’ 
specification,t it had been anticipated over and over again, because the 
double plastic layers which the patentee claimed were to be found in 
prior specifications. 

_ Mr. HERMANN DIEHL, the first witness for the defence, said he Was 
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in the employ of Hartmann and Braun, large makers of electrical apparatus 
in Frankfort, Germany. They had manufactured batteries, but they left off 
doing that in 1897. 

Shown the Hartmann and Braun specification of 1888, the witness was 
asked if Messrs. Hartmann and Braun made batteries in accordance with 
the in vention.— Yes. 

Mr. ASTBURY : Did you see them made '—No. 

Mr. ASTBURY: Then that is no evidence. 

Mr. MOULTON : What is your position with Mesers. Hartmann and 
Braun 1—1 am secretary of the firm especially for patent matters. 

Have you seen these batteries manufactured — es. 

Mr. Justice BUCKLEY: Have you seen them after they have been 
made !—1 have seen made batteries. 

In the course of manufacture have you seen them? — No. 

Mr. MOULTON: Have you examined them after they have been 
made ! —No. 

Mr. MOULTON : I am afraid he does not understand. 

His LORDSHIP suggested that the services of an interpreter should be 
obtained. 

On resuming on Friday Mr. WALTER, K.C., for the defendants, stated 
he would not proceed further with the evidence of the last, witness, as his 
evidence was really hearsay,” and, therefore, not admissible. 

ALFRED HIGGINS, cross-examined by Mr. WALTER, said that from 
July, 1892 to 1896, he was employed by the Electrical Power Storage Co. 
He was engaged the first 12 months in making accumulators, and for the 

last three years was employed in the dry battery room—in the Burnley 
dry battery room. He himself was personally engaged in the manufacture 
of these batteries. The witness explained the way the batteries were 
made, and said that the mixture of plaster of paris and flour was made in 
the proportions of four parts of plaster of paris to one part of 
weak flour. That was thoroughly mixed together in a dry state. It was 
then put ina tin saucepan and a solution of sal ammoniac and chloride of 
zinc added to it and made into a paste. ‘The mixture was then put into 
the zinc pot, the pot being made about half full, A nickel. plated plunger 
was then put into the top of the zinc pot. When the mixture waa set the 
plunger was taken out and it then became ready for ramming. Then a 
mixture of manganese and carbon was put in in a dry state, usually four 
parts of manganese to three parts of carbon. That was inade damp with 
a solution of sal ammoniac and zinc chloride. That was rammed down on 
the top of the plaster as hard as they could possibly get it. 

Croxs-examined by Mr. ASTBURY : He mixed up the chloride of zinc 
and sal ammoniac himself, After that had been standing some hours the 
heavier stuff sank to the bottom. To make the solution of chloride of zinc 
and sal ammoniac they put about 2lb. of chloride of zinc to every 16 or 
18 gallons of water. The directions as to the quantities of the ingredients 
to be used were given by word of mouth by the leading hands. It was well 
knownin the battery room as to what the quantities to be used were. 

Were you supposed to be making in accordance with the Burnley inven- 
tion ?— Yes, “ Burnley battery was stamped on the bottom. 

When you were making the outside mixture ! Did you make it ao that 
when it was first mixed it was semi- liquid, and when it was put in the 
battery it would be in a semi-solid condition, so that it would stand up by 
itself ?—Y es, it would be semi-solid. 

It was damp, but would stand up?—Yes, it was damp directly the 
plunger was taken out; but it would soon get hard when it was exposed to 

air. 

In further croes-examination, witness stated that they always took great 
care to finish the batteries in such a way that the black mixture could not 
getto the zinc. He left this place in July, 1896. He was now doing 
electric bell fitting on his own account, which paid him much better. 

Mr. JOHN THOS. MAYFIELD, examined by Mr. WALTER, said he 
was an electrical engineer and formerly a director of Mayfield, Cobb & Co., 
who carried on business in Budge-row, London, E.C. He had purchased at 
times large quantities of Gassner cells. He first purchased them about 1888 
or 1889. He produced two of their cells purchased by him. They were not 
less than 14 or 15 years old. One had a small current in it then. It was 
tested that morning. The Gassner as a dry cell was the best cell he knew. 
He had also been a purchaser of cells from the Electric Construction Co. 
The terms on which the Electric Construction Co. secured his contract was 
that he was to have a discount of 50 per cent. from the published price. 
Another inducement was that all returned cella were to be allowed for at 
half-price. He first began to purchase '' E.C.C." cells about two years after 
their introduction. In his opinion, the E. C. C.“ batteries were not a good 
commercial article. He had returned large quantities of the E. C. C.“ 
cells to the company on account of their condition—because they had 
either burst or had gone out of working whilst in stock. 

Croes-examined by Mr. ASTBURY : He could not say whether he had 
purchased all the E. C. C.“ cella through a Mr. Barnett. He bought them 
through the General Electric Co. at first. He thought he had bought 
quite 100 of the '' E.C.C." cells in all, but he could not say for certain, 
speaking from memory. In his opinion the best battery of English make 
was the E.S.” On the whole, it was not as good as the Gassner. He 
had at no time made any comparative tests between the two. 

Do you say that Gassner's is the best dry cell in the market ?—I did 
when I had anything to do with it. I have had nothing to do with it for 
a long time. 

Are you a dealer in dry cells up to to-day !—Yes. 

What are the dry cells you have been stocking the last few years ?—The 
Fuller cell, the I. E. C.“ cell and another by Dr. Lessing. 

Cross-examination continued: He did not consider the I. E. C.“ cells 
inferior to Gassner's. They were no better. It was not the fact that 
nobody would touch the Gassner cell to-day. The E. C. C.“ cell was not 
a good commercial article in his opinion. It might be that it was still 
being sold in hundreds of thousands. He did not know what the difference 
of ‘construction was between the E. C. C.“ cell and the I. E. C.“ cell. He 
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could not say how many E. C. C.“ cells were returned through being in bad 
conditicn as distinct from being worn out. He could not say how many burst. 
At this stage the further hearing was adjourned till next sittings. 


Charing Cross and Strand Electricity Supply Corporation 
(Ltd.) v. Woodthorpe. 


This case, which was an appeal from a decision of one of the City aldermen 
at the Guildhall Police Court (reported in our issue of Feb. 14, 1902), recently 
came before a Divisional Court (composed of the Lord Chief Justice and 
Justices Wills and Channel), and after hearing the arguments of counsel for _ 
appellants (Mr. J. Shiress Will, K.C.), the Court dismissed the sppeal. 

The LORD CHIEF JUSTICE said he was satisfied that there was no 
substantial distinction between the case and that of the Whitechapel 
Board of Works v. Crow (84 L.J., N.S. and The Electrician, June 8 and 
Dec. 21, 1900), and that the decision in the latter case was right. The 
provisional order provided for a number of safeguards in the public 
intereat, and it provided for notice to the road authority and to 
the Postmaster-General before street boxes could be constructed. It 
was argued for the appellants that, because the street boxes must be prac- 
tically constructed in accordance with a plan approved by the Postmaster- 
General and the local authority, by implication that excluded the applica- 
tion of the sections of the London Building Act, 1894, upon the broad 
argument that they must be excluded because you had to obey tlie direc- 
tion of those two people. This seemed to him an argument whicb, to a 
certain extent, defeated itself, because it might be said that if the two 
authorities which were contemplated distinctly (the local authority and 
the Postmaster- General) differed, you would have to obey either of them, 
or, if you possibly could, to obey both of them. It seemed to him that 
that kind of argument lost sight of the real ground for the insertion of 
those gections, which were not inserted because the undertakera were to 
obey one or to obey the other, hut that persons who had to protect the 
public interest would have an opportunity to exercise their judgment so far 
as their interests were concerned, or, in order words, the Postmaster-General 
was tc have notice to see that the telegraph cable and other Post Office 
rights were not interfered with, and the road authority was to have notice 
in order that it might see that the surface of the road was not interfered 
with and not, in their view, rendered dangerous. "That left the remaining 
consideration whether or not the sections of the London Building Act 
applied to the case. With regard to the structure itself, it was found 
by the magistrate that it was a building, structure or erection within 
the meaning of sec. 145 and sec. 72, and he thought they were bound 
by that. But he wished to say that there was ample evidence 
on which the magistrate could come to the conclusion at which he 
arrived. The structure was a chamber underneath the street in which 
people could stand. It was some 7ft. or 8ft., or even greater depth, in 
which there were pipes and mains, so that there was a sort of cellar or 
chamber in which the work was carried on; so he had no doubt that it 
was a construction under a public way. That being so, why should not 
the interest of the public be protected by notice being given to the district 
surveyor! As was pointed out, questions of cuttings at a considerable 
depth and questions of walls which would support the earth at the sides 
were matters which the district surveyor would have special knowledge of, 
and which he would have to consider in connection with an ordinary cellar 
under the footway. To say that there was no need for him to consider it 
because the Postmaster-General would have looked at it from the point 
of view of the telegraph cables and the road authority would have looked 
at it from the point of view of the surveyor of the road, only seemed to 
him to lose sight of the reason for the argument that those notices should 
be given. He thought the case was identical in all material pointa 
with the Whitechapel case. He saw no reason for giving effect to the 
argument that the provisional order terminated the matter. Upon that 
order itself he saw no reason why notice should not be given to the listrict 
surveyor in order that he might have an opportunity of safeguarding the 
interests of those which it was his duty to protect. He gave that decision 
with regard to the structure in the present case, and he did not deal with 
those causes which Mr. Will said had not yet been brought within the act, 
which, for ought he knew, might not be structures at all, which might be 
mere boxes and holes, and which had quite a different construction, in fact. 
He therefore came to the conclusion that the decision of the magistrate 
was right, aud that the appeal should be dismissed. 

Mr. Justice WILLS concurred, holding that it was a structure within 
the meaning of the act, and agreeing, also, as to the necessity of giving 
notice to and satisfying the district surveyor. 

Mr. Justice CHANNELL also concurred. He did not think the pro- 
visions of the provisional order were inconsistent with the terms of the 
London Building Act, and he held that the structure was a building within 
the terms of sec. 72 of that act. | 

The appeal was therefore dismissed, with costa, 


At the Mansion House, London, on Friday last week, the Charing Cross and 
Strand Electricity Supply Corporation were summoned for that they, on or 
before July 12, 1901, at the corner of Mincing-lane and Fenchurch.street, did 
begin to execute a work respecting which they ought to serve a building 
notice under the London Building Act, 1894, before serving such notice. 
The work was the construction of an underground chamber in connection 
with electric light wires. There were six similar summonses for works of 
like character in various parts of the City of London. The summonses had 
been adjourned pending decision of the High Court ia the above case. 

Mr. DALDY (for defendants) said this was not a case of an offence. 
People were justified in doubting whether an electric light box in the strect, 
which was really nothing more than a local enlargement of the electric 
conduit, was a building coming within the act. 

Sir JOSEPH SAVORY imposed a nominal penalty of 18. on each summons, 
as in the previous case when heard at the Guildhall, He made an order 
for £10. 108, costs on the first summons only. 
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LIGHT RAILWAY APPLICATIONS. The following table shows the number of applications for light 
railways since the Light Railways Act, 1896, cams into force, the 


The number of applications lodged during the past month with | number of electric lines being shown in the bottom row of figures :— 
the Light Railway Commiesioners for powers to construct light | — = ——__—+_____—_ 
railways was 22, of which 13 were new projects, the others being | 1905. 1902. | 1901. 1900. 
for extension of time, transfer and revival of powers, &c. Elec- | May. Nov. May Nov. May Nov. May Nov. 


tricity is scheduled as the motive power in the following 12 out of | 22 | 20 21 44 26 |27' 24 | 43 
the 13 new applications :— | 12 |15 16,40 22 19 17 | 32 


1899. 1898. 1897. 1896 
May Nov. May Nov. May Nov. 
40 | 54 35 30 28 28 
21 32 18 16 10 14 


Title. County. | Promotera. | Engineers. | ae Gauge. Agents. 
| 0 [| MM l Ft. iv. 
Bath Electric Tramways (Light | Somerset ........ Bath Electric Tramways ................-. | G. Hopkins & Son; 34 4 81 Sherwocd & Co. 
Railway Extensione) | and Harper Bros. | | 
Bideford, Westward Ho!and Apple- | Devon Bideford, Westward Ho! snd Appledore | S, Sellon ............ 11 4 8) S. Morse. 
dore (Light Railway Extensions) ^. Railway Co. ! | 
Bromley and District ............... Ren!lk! | British Electric Traction Co................ | S. Sellon ............ 63 4 83 S. Morse. 
Devon South Ham . Devon ations | T. W. Barber and J. Ford . T. W. Barber ...... a : A e wide g 
Harrow Road and Willeaden ...... London & Middx. | Harrow-Road and Paddington Tram Co. S. Sellon ............ 1 4 84.H.C.Gcdfray. 
Hove and District  .................. Sues en British Electric Traction C(Oo . S. Sellon 3} 5 6 | N. Morae. 
North Somerset; Somerset W. Vaughan- Jenkins and others ......... S. W. and A. L. 13 | 4 81 E. W. I. Peterson 
Yockne | | 
Portsmouth and Hayling ......... Hants ............ W. Kennedy and R. Spence ee W. Cobbett & Co. 4 4 84 D. McMillan and 
and G. G. Eady | , Mott. 
Stretford ................... ——Y Lance Stretford District Council os E. Worrall ......... 4 4 8) | Baker, Lees & Co. 
Upper Wharfedale Yorks. (W. R.) .. | A. Lupton and Wm. Robinson | E. O. Ferguson. 51 4 83 Wyatt & Co. 
West Manchester q Lancs. ...... vds West Manchester Light Railways Co. ... W. B. Myers-Bes- 7 4 83 Torr & Co. 
wick 
Pwllheli, Nevin and Porthdiolleyn | Carnarvon ...... | North Wales District Light Railway and | A. Ward - Thomas 12 4 81 
| Electric Power Syndicate & J. W. Donaldson 


| Aberdeen.—The Council on Monday resolved to construct a cable 
subway between Crown-street and Holbourn-street at a cost of about 
£6,700. The Council have offered to supply electric current to the 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
| | Suburban Tramways Co. at their Mannofield and Woodside termini 


APPOINTMENTS VACANT AND FILLED. at 21d. per unit, the Council supplying and laying cables, &c. 


A third mathematical master and an instructor iu the metal work- Aston.—The Council have concluded an agreement with the 
shop are required in September for the boys’ school of Merchant | British Electric Traction Co. for a 21 years’ lease to the company of 
Venturers’ Technical College, Bristol. Particulars from registrar, to the whole of the tramways in the district. Iu addition to Aston, the 
whom applications by June 20. See advertisement. Councils of Erdington, Sutton Coldfield, Handsworth, Smethwiek, 


Birmingham Corporation require an engineer for their electricity | Perry Barr and Yardley have decided to support the company’s 
supply undertaking. Salary £1,C00 per annum. Applications to Birmiogham District Tramways BilL 
town clerk (Mr. G. O. Smith) by June 13. See advertisement. Barking.— It is expected that the BIrking-Beckton electric tram- 
An engineer is required to act as chief assistant in connection with | Way will be opened at the end of June. In connection with the 
a generating station and transmission of power scheme of 3,000kw. scheme there is a roller bridge which carries the line over Barking 


: : nfi | Creek, and this was placed in position on Wednesday last. The 
Mero TP lications to Messre. Harland and Wolff, Belfast. See bridge has a 45ft. span, and is raised and rolled back by an electric 


A competent electrician is required for the service of the Gold motor. The question of the extension cf the tramways for goods 


C | m traffic to Hart’s-lane, &c., is under consideration. Experimental 
See 5 Railway. Salary £300, rising to £350 per annum. funs have been made and everything is ready for the Board of Trade 


: . inspection. 
: There are vacaucies for three premium pupils at Bedford Corpora- The revenue of the Barking electricity department for the past year was 
tion electricity worke. Particulars from borough electrical engineer, £5,693 (an increase of £1,000 over the previous year) and the expenditure, 
Mr. R. W. Phillips. See advertisement. including capital charges, £5,593. It was proposed to charge 23d. per 


Bermondsey (London) Borough Council require jointers and | unit for electrical energy supplied to the tramways, but thia recommenda- 
ganger& Applications by 15th inst. to borough electrical engineer | tion was referred back, as some members considered that the tramway 
Mr. W. H. Vincent), electricity and destructor worke, Spa-road, undertaking, which is the ratepayers’ property, should not pay a higher 

rmondsey, S.E. See also advertisement. FTT... (o Private coneumerd | 

Sheffield Corporation require a shift engineer for the tramway power , Basingatoke.—The Council have now accepted tke offer of the 
station. Salary £120, ag to £180 annum. Acplications by , National Electric Wiring Co. for a lease of the Basingstoke Electric 
12th inet, to general manager, Mr. A. E C. Fell. See advertisement, | Lighting Order, and application is to be made for sanction to a loan 

Draughtemen are required by the British Electric Transformer Co. of £20,000 for electricity supply : - 

(1903), Ltd., Hayes, Middlesex. See advertisement. Bedford.— For the first time the accounts of the electricity supply 

A mathematical lecturer and an assistant demonatrator in the | department show a profit—viz, £170. | 


physics department are required for the Northern Polytechnic | Belfast.—A flat rate of 4d. per unit is to be charged to private 
Institute, Holloway, London. Applications by June 15. | consumers as an alternative to the present scale of 6d. for the first 
| hour and 14d. after. Current for purposes other than lighting is to 


With the advent of the electric tramways into Burton-upon-Trent, | be Supplied at 23d. per unit for the first hour and Id. after. 
Mr. F. L. Ramsden, who has for many years occupied the position Birkenhead.—At Wednesday's Council the Tramway committee 
of manager and engineer of the gas ind electric light department | reported that during the year ended March 31 the passer gers carried 
of the Corporation, has given up his electric lighting duties and will | Were 10,390,985, traffic receipts £51,061, total income £52 876 83. 1d. 
in future confine his operations to the gas department, Mr. P. J. | Expenses were £30,367 and interest and sinking fund instalments 
Pringle, of Westminster, has been appointed by the Corporation | amounted to £18,910. 15s, leaving £3,598. 7s. 9d., compared with 
5 electrical engineer and tramways manager, and will have £3,514. 4s. 6d. at end of previous year. £2,500 for repairs had been 
control of the electricity supply and tramway departments. paid ael Sue. Working expenses bis M per car-mile, 
Mr. Arthur G. Shearer, of the Cork Electric Tramways and Light- 2 Sid : 5 . een cee 
ing Co., has been appointed astistant tramways engineer at Reading N : P : . 

Ing V0., ppo The Electricity committee has decided to give private consumers 


at £120 per annum. the option of a 5d. flat rate or the present maximum demand scale 
Mr. H. A. Debney, of Salford, has been appointed clerk of works | of charges for current for lighting. 


for electric tramway construction at Bury, Lancs. Bradford.—It was reported at the meeting of the Electricity com- 
Mr. E. A. Fella, late sub-station engineer, has been appointed | mi tee last week that the net profit on the electricity undertaking 
as:istant superintendent of mains at Croydon. | forthe past year was £487, but about £489 had been lost through 
Mr. Albert W. Hyde, district manager of. the National Telephone | the tramways department and the borough electrical engineer 
Co at Otley, has been appointed to a similar position at Stockton. (Mr. R. A. Chattock) suggested that the charge to the tramways be 
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increased from 1d. to 14d. per unit as the total loss to the electricity 
department on the tramways account in 1900-3 had amounted to 
£13,520. Mr. Chattock also recommended that the charge for 
lighting be reduced from 43d. to 4d. per unit, and the adoption of a 
sliding scale of charges for private motive power. Mr. J. Hill 
(chairman of the Tramways committee) opposed the proposal to 
increase the charge to the tramways as his department was the best 
customer of the Electricity committee. The recommendations were, 
however, approved, and are to be submitted to the City Council. 


Brighton.—The ficst year’s working of the Corporation electric 
tramways has resulted in a profit of £4,134, of which £1,000 is to 
be placed to reserve, and balance to the borough fund. 


Bury (Lancs.).—The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £59,240, 88. 9d, 
an increase of £8,113 9a, 10d. over the pre vic us year. 

The capital expended during 1902-3 was mainly on buildings, mains and 
services, motors and general stores, Income from sale of current for 
private lighting was £5,165. 18s. 7d., public lighting £599. 2s. 8d., meter 
rentals £157. 18s. 9d., motor rentals £221. 12s. 6d., and with miscellaneous 
receipts the total was £6,166. 9s. Od. The cost of generation was 
£1,418. 13e. ld., repairs and maintenance £236. 5s, 5d., management 
expenses £644. 14s., distribution £266, public lamps (wages, carbons, &c.) 
£107. As. Ad., rates and taxes, interest, &c., £681. 1s. 9d. The gross profit 
was £2,812. 118. ld., and after paying interest (£1,381. 178. 8d.) and 
sinking fund (£1,409. 8a. 1d.) the ret profit was £21. 4s. 7d., compared with 
a deficiency of £129 in the previous year. 465,832 units were generated, 
and of those 561,125 units were supplied to private consumers, 8,286 by 
contract and 55,582 to publc lamps, while 11,309 were used on works. 
There were 34 arcs and 17 incandescents used in public lighting, and the 
maximum demand was 519 7k w. 

The report of the borough electrical engineer and manager (Mr. 5. J. 
Watson) accompanying the accounts, states that on March 31 there were 
$55 consumers, representing an equivalent of 35,647 8 c.p. lamps connected, 
being increases of 50 consumers and 10,979 8 c.p. lamps during the year. 
The improvement in the load-factor, now 15°17 per cent. (compared with 
13°52 for previous year) was due to the extended use of electricity for 
power. The Electricity committee's decision to hire out motors has 
developed the use of these machines, and the total now on hire is 45, equal 
to 2874 H.. 141,123 units had been supplied for motor and heating, com- 
pared with 59,775 in 1901.2. The total number of motors connected on 
March 31 was 74, representing 4574 f. p. The average price charged was 
5'42d. per unit of current rd, and the total cost 341d. Existing bor- 
rowing powers provide £50,C00 capital, and as £59,223 has been expended 
application is to be made for an additional £45,000 for extensions. Ir. 
conclusion, Mr. Wataon says the distributing system had caused consider- 
able anxiety and trouble owing to a large number of faulta in the rubber- 
insulated cables supplied under the original contract. On three occasions 
portions of the centre of the town had had to be cut off for a short period 
owing to ort circuits. The whole of these rubber distributing cables 
have been withdrawn and lead-covered or bitumen cables substituted. 
The coet of the work has been Jeas than anticipated, as the cable so with- 
drawn could be used on extensions after being thoroughly dried and 
repaired if laid in troughs filled up solid with bitumen. The output of 
the works would be increased during the current year by the supply of 
power to the tramways. 

The cfficial inspection of the first electric tramway route took place 
on Wednesday. 'The line was afterwards opened for traffic. 

The local authorities of Bury, Rochdale, Hey wood, Littleborough 
and Royton have decided to take over the tramways of the Bury, 
Rochdale and Oldham Tramways Co. from July 31. 

The new grammar school is being wired for the electric light. 


Cardiff. — The borough electrical and tramways engineer and mava- 
ger (Mr. Arthur Ellis) has reported upon the provision of water- 
purifying plant for the power station, estimated to cost £800, and 
the Tramways committee have ceputed the chairman (Councillor 
Courtis) and the deputy chairman (Councillor Fox) to visit, with 
Mr. Ellis, the Sunderland and Mersey power stations to see this 
plant in operation. 
Carnarvon.— A special meeting of the Council is to be held to 
consider the proposed agreement with the National Electric Wiring 
Co. for the erection of electricity works at an estimated cost of nearly 
£16,000. 
. QOhorley.— The question of erecting electricity w ks was discussed 

by the Council last week, and a proposal to proceed with a scheme 
involving an outlay of £18,404 was referred to a committee of the 
whole Council. 

Olydebank.— The Council are being asked to carry out the terms 
of their electric lighting order. | 

Orewe.—For the past year the gross profit on the electricity 
department was £3,131, income being £5,382 and expenditure £2,250. 
Interest amounted to £590 and sinking fund to £721. The total 
units sold were 353,228 (against 310,505 last year), at 39d. per unit. 
The total works costs amounted to 2:89d. per unit. 

Cromer. —Electric cutrent is already being supplied by Edmund- 
son's Electricity Corporation, and the official inauguration of the 
works will take place at the end of the month. 

Dalkeith.— The plans of the Electric Supply Corporation for the 
erection of electricity supply works have been approved by the Dean 
of Guild Court. 


Devonport.—The electricity department during the past year 
supplied to the local tramway company nearly 1,250,000 units of 
electric energy, and for private lighting 3,083, 13,523, 46,300 and 
77,906 units respectively during the four quarters of the year. 

Mr. G. H. Situ, jun., chairman of the Electric Power committee, said 
that if the undertaking had been in the hands of a company it wouid have 
been able to pay 34 per cent. out of the income earned during the year. 
There was a deficit of £2,478, 14s. 9d., which would soon be wiped out. 
This deficit the Finance committee had resolved should be included in the 
estimate for the general district rate for the current year. He (Mr. Smith), 
however, preferred it should be carried to a suspense account, and he 
moved an amendment to that effect, which was carried. 

An inquiry was held here last week into the application of 
the Council to borrow amongst other sums, £30,000 for elec- 
tricity extensions and to meet excess expenditure of £10,206. 
It was stated that £18,000 would be required for new plant. The 
electrical engineer (Mr. Spark) supplied technical details, and said 
the £18,000 was to be expended as follows .—Negative booster for 
tram return current, £1,000 ; traction battery, £3,500 ; reversible 
booster and accessories, £1,500; buildings for battery and cable 
Stores, £850: economiser, £500; mains extensions, £8,600; acces- 
sories for cable laying, £100; meters, services, boxes and cutouts 
compute for consumers, £1,950. 

The Corporation are in negotiation with the dockyard authorities 
for T supply on a large scale of electric current from the municipal 
works, 

Dover.—The Parliamentary committee on unopposed bills has 
reduced the period for the repayment of the loan for the purchase of 
the electricity undertaking by the Council from 40 to 30 years. 

Dundee.—The income of the electricity department for the past 
year was £24,011. 142, 3d., against £18,529. 3s. 5d. last year. The 
receipts from customers for private lighting was £12,600. 11s. 11d., 
compared with £11,045. 7s. 9d. last year. Private motors and public 
lamps remain much as before, while the income from the tramways 
had risen from £5,870. 7s. 7d. to £9,859 19s.11d. After paying 
expenses, there was a profit of £211. 163. 5d., or slightly lees than last 
year. 

The estimates of the electricity supply department for the 
coming year place revenue at £27,221. 123. 8d., and expenditure at 
£27,120. The estimated receipts comprise £14.511. 133. 7d. from 
private lighting, £808 23. 81. from motors, £10,625 from tramways, 
and £1,065 from public lighting. Generation expenses are put at 
£10,145 (including £5,171 fer coal), distribution at £3,269, public 
lighting at £400, rents, rate: and taxes at £3,046, management at 
£1,260, and interest and sinking fund at £9,000. The charges for 
current remain as heretofore. 

. Bastbourne.— The financial position of the electricity undertaking . 
is dealt with in a recent report of the borough accountant (Mr. J. 
Allcock). 

The income for the past year, after making provision for bad debts, &c., ' 
was £17,808. 11s. 9d., expenditure £7,261. 13s. 5d., leaving gross profit 
£10,546. 188, 4d. After paying interest and sinking fund, the net surplus 
was £2,814. 2s. 9d., which was added to profit of previous years, bringing 
the total to £7,892. 123. 4d.—£5,892. 12s. 4d. at credit of revenue and 
£2,000 credit of depreciation. Asa matter of principle, Mr. Allcock sug- 
geste that the contribution tothe depreciation fund should be continued, and 
he recommends that £1,000 be transferred out of profits for the past year. 

The Council are applying for sanction to a loan for motor 'buses. 

Electric Traction in North London.—Islington Works com- 
mittee have decided to call a conference of the borough councils 
north of the Thames to consider the question of the electrification 
of the tramways. 

Faroe Islands.— In a report on the trade of the Faroe Islands for 
1902, Mr. Consul Villiers says it is worth considering whether an 
electric lighting plant could not profitably be established at Thors- 
havn, and possibly in some other towns on the islands, as ample 
water-power is available during the winter months. Owing to both 
days and nights being very dark during this period, artificial light is 
needed almost continually. At present petroleum lamps are in 
general use. In the summer (May to July), when water-power is 
only available in diminished quantity, artificial light is not necessary, 
as daylight prevails practically throughout the 24 hours. 

Finchley.— The District Council have adopted a flat rate of 4łd. 

r unit for electric energy as an alternative to the maximum- 
emand scale of 6d. per unit for the first hour and 3d after. 


Fire at Eton College.— The disastrous fire which occurred at Eton 
College on Monday morning has called attention to the necessity of 
the College buildings being placed in direct electrical communication 
with the fire brigade etation, and at a meeting of the Eton District 
Council on Wednesday evening a resolution was pissed recommend- 
ing the governing body to place every house in the College in such 
electrical communication. l 


The German Carbon Trade. —In a British consular report on the 


' trade of Nuremburg for 1902, reference is made to the important 


carbon industry of that town. It is stated that the condition of that 
industry is about the same as iu 1901, that considerable orders have 
been received and filled, but in many instances at prices leaving no 
margin of profit, and in some cases at below manufacturing cost, 
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Gillingham. — The charge for electric current has been fixed at 6d. 

r unit for the first hours maximum demand and ld. per unit 

yond, A flat rate of 51. per unit has been adopted for places of 
worship. 

Glasgow.—The financial year of the tramways department ended 
on Sunday, the total receipts being £653,200. 83. 21, an increase of 
£40,374. 5s. 10d. on the year. The number of passengers carried 
was 177,179,519, against 163,678,190. The car miles run were 
14,008,750, an increase of 1,393,729 on the year. The Tramways 
committee have instructed the general manager (Mr. John Young) to 
proceed with the construction of five additional lengths of line as 
soon as the Glasgow Tramways Order, 1903, has been passed. 


Gravesend.—An electrical exhibition is to be held in the Town 
Hall in December. 

The Corporation are negotiating with the Drush Company for the 
supply of electric motors for letting out on hire. 


Heckmondwike.— There was a gross profit of £443 on past year's 
working of the electricity department, or, after providing for interest 
and sinking fund instalment, a deficiency of £476. 133, 101. 


Hove.—The Council will to-day consider the British Electric 
Traction Co.’s application for an order authorising the construction 
of a light railway in the borough and adjoining districts. 


Hull.—The accounts of the electricity undertaking to March 31 
show expenditure on capital account during the past year of 
£46,299. 163. 7d. £1,123 has been written off meters, making total 
outlay at end of year E247, 660 Js. 34. 

The year’s revenue was £32,270. Os. 10d., working expenses £16,461. 93., 
and out of balance (£15,808. 118. 10d.) £14,283. 19s. 41. has been applied 
to payment of interest and sinking fund and depreciation of meters, le w- 
ing £1,524. 12a. 6d. to be added to reserve. 3,649,503 units of electric 
current were generated, against 2,508,500 last year. Private consumers 
purchased 2,359,179 units, against 1,466,999. There are 2,015 consumers 
connected to the mains, au increase of 170 on the year. The working costs 
were l'65d., and interest, sinking fund, and meters depreciation 1°44d., 
together 5*09d., compared with 3°37d. per unit in the previous year. 

Mr. E. E Barlow, assistant at the electricity works, has resigned 
to take up an appointment in London. 


Ilford.—The salary of the electrical engineer (Mr. A. H. Shaw) 
has been increased from £350 to £450 per annum. 


Infirmary Lighting.—The architects to the Chelsea (London) 
Guardians have been instructed to prepare specifications for the 
electric lighting of the infirmary wards and to obtain estiinates of the 
cost of wiring, &c., from four firms. 


Kings Lynn. — There was a deficiency of £47. Is. 2d. on past 
years working of electricity department, compared with a deficiency 
of £793. 53. 10d. in 1902. 

The total works cost was £1,961. 4s. 11d, or 1:457d. per unit generated, 
against 1°747d. in 1902. Total expenditure, including interest and 
sinking fund instalment, was £5,101. 8s. 10d., or 3°783d. per unit gene- 
rated, against £4,765. 7s, or 3°988d. for 1902. Income ha; risen from 
£3,972. 1s. 5d. to £5,054, 7s. 8d. 143,221 units were supplied for private 
lighting and power and 179,961 units for public lighting, total units sold 
525,175 against 286,679 for previous year, and the average price obtained 
was 3°27d. per unit. 


Kings Norton.—The Council have decided to acquire land at 
Cotteridge for tramway sheds and depot. 


Leith.—The Tramways sub.committee have offered Edinburgh 
Street Tram ways Co. £60,000 for their undertaking in Leith. 

Light Railway.—The Lambourn Valley light railway order has 
been,submitted to the Board of Trade for confirmation. Objections 
by June 25. 

Liverpool.—The city lighting engineer (Me. C. R. Bellamy) has 
submitted a report on the cost of the electric lighting of the whole 
of the tramway routes and main thoroughfares. The length of the 
tramway routes is 57] miles, four of which are lighted electrically, 
but Mr. Bellamy includes in his estimate 4 miles of other streets. 
The proposal includes the wiring and providing and erecting lamps, 
switches, &c., on 1,516 tramway poles at £77. Is. each (£119,042), 
and the similar equipment of 653 electric lamp pillars at £84. 10s. 
each (£55,178. 10s.), and, after deducting cost of 3,278 gas lamps dis- 
continued (£4,097. 103.), the total first cost would be £170,123. The 
annual cost of the 2,199 proposed electric lamps at £16. 12s. each 
would be £36,503, less £8,856 (present cost of gas lighting) or an 
increased annual expenditure of £27,647. 28. 11d. The city electrical 
engineer (Mr. A. B. Clough) estimates that the scheme would neces- 
sitate the installation of additional plant of 2,000 H. . in the generating 
station, and this, with the necessary mains, would cost about £50,000. 

London United Tramways.—This company, which has now 
30 miles of route open, carried 400,000 passengers on Whit Monday, 
or 100,000 in excess of the number carried on Easter Monday. 

Manchester-Liverpool Mono Railway.—It is stated that Messrs. 
Behr and I:lliott-Cooper, engineers for this line, have completed 
their surveys, and that construction work will be commenced before 
the end of the summer. 

Manchester-Salford Tramways.—On Sunday a through service 
of cars between Manchester and Salford was inaugurated. 


Motherwell —A recent subsidence of land has badly damaged the 
tramway power station. 


Municipal Telephony.—In the note appearing in our last issue 
under this heading the name of the Cambridge Town Council wa* 
inadvertently omitted. 


Museum Lighting. —The electric lighting of D ver museum is 
contemplated. 


Newcastle-on-Tyne.— The Finance committee has adopted the 
suggestion of thezproperty surveyor (Mr. Holford) to obtain electric 
current for lighting the town hall from the Tramways committee. 
Mr. Holford has also reported on the lighting of the other public 
buildings, and it is probable that the markets and other establishments 
under the control of the Corporation will be lighted electrically. 


Obituary.—The death is announced of Mr. Wm. J. Lister, chair- 
man of the Lister Electric Mfg. Co., Dursley, who died suddenly. 
Mr. Lister was in his 60th year. 


Oldham —The proposed banquet in connection with the opening 
ceremony of the new electricity works on June 15 has been abandoned. 


Nottingham. — The annual report of the Electricity committee 
was pre:ented to the Council on Wednesday :— 

The borough electrical engineer (Mr. H. Talbot) also reports that the first 
portion of the plant ordered for the St. Aun's power station is now com- 
plete, and the whole of the traction load was transferred to the 
station on Dec. 1l. The total horse-power installed at the two 
generating stations was 11,725 —Talbot-street station 8,925 R. p. and 
St. Ann’s station 2,800 n.r. Two additional steam dynamos of 700 n.r. 
each were in course of erection at the latter station, and the plant for 
the Eastcroft destructor station would be ready for erection next month. 
The distributing mains had been extended in 74 directions during the year, 
representing a total fof 6°39 miles, The number of applications received 
for current on March 51 was 2,238, compared with 1,867 at March, 1902. 
The equivalent 8 c.p. lamps connected was 208,306, compared with 170,826. 
The number of units sold was 6,510,476, against 4,094,897, an increase of 
59 per cent. The number of motors connected to the mains was 392, the 
total horse-power being 1,546. ‘The average price of current was 2:19d. 
per unit. The total costs worked out at 1:91d., against 2 06d. for 1901-2. 
The total capital expenditure (including tramway plant) was £574,178.195.94. 
The year's expenditure was £58,335. 9s. 2d., leaving a balance» of 
£48,179. 178. 5d. The year's revenue was made up as follows: Sale of 
current £58,047, public lighting £1,287, meter rentals, £866, public 
lamps £182, connections to consumers’ premises £110, stores £10, dia- 
counts £109 ; total, £60,611. 

The Tramways committee reported that various extensions of the 
electric tramway system had been completed during the year, and 16 
additional cars had been put on to deal with increased traflic. 

The income was £115,223, compared with £78,792 in 1901-2. Expen- 
diture (includiog interest and sinking fund) was £84,371, leaving a profit 
of £30,852, of which £18,000 had been placed to general district rate 
account, and the balance (£12,852), with £132. 53. 6d. from previous 
year, had been put to reserve. During the year 24,552,558 passengera were 
carried, and the receipts per car mile were 13°06d. Wages, &c., repre- 
sented 2:406d. per car mile, and eltctrical energy for traction and lighting 
1‘713d. Total expenditure (£60,875) was equal to 52°83 per cent. of the 
total receipts. The electrical energy used for car and depot lighting and 
for power for depot machinery was 2,902,546 units, or 1°37 units per car 
mile, which was supplied by the lighting department at 1°25d. per unit. 

Pontypridd.-—The South Wales Electrical Power Distributioa 
Co. have been asked by the Council to submit terms for the supply 
of electricity in bulk. 

Portsmouth.—The accounts of the Electricity committee for the 
year ended March 31 show total capital expenditure £218,000. The 
annual income was £35,455, against £32,295 in the previous year. 
The expenditure was £21,074, against £17,598, and profit was put 
down at £3,185, compared with £4,000 last year. It has been 
decided to place £2,000 to reserve and pay £1,000 to relief of rates, 
carrying £185 forward. 

Presentations.—Mr. John McMillan, of the Electric Construction 
Co., Wolverhampton, was presented by his colleagues on Wednesday 
with a silver tea service on the occasion of his marriage. 

On Friday last the Bournemouth borough electrical engineer (Mr. 
I. M. Bulfin) waa presented by his fellow corporate otiicials and the 
staffs of the electricity departments, &c., with a number of valu- 
able and useful presents on the occasion of his marriage. 


Ramsgate .— Negotiations are proceeding between the Council and 
the Isle of Thanet Electric Tramways and Lighting Co. in regard to 
supply of electricity in bulk for public and private lighting. 

Rotherham.—The Canklow electric tramway route was oflicially 
inspected on Wednesday. 


St. Helens. —The South Lancashire Tramways Co. having been 
granted running powers over the Corporation tramways by a Com- 
mittee of the House of Lords, the Corporation have decided to 
continue their opposition in the House of Commons. 


Shipley.—The accounts of the electricity department for the year 
ended March 31 (second year’s working) show total capital expendi- 
ture £30,738 or £3,738 in excess of loan sanctioned :— 

The receipts were £2,747. 9s, 6d., including £483. 11s. 8d. from sale of 
current for private lighting (at 44d. and 2d. per unit), £1,234. 8s. 8d. from 
supply to tramways at 1jd. per unit, £332, 188. 7d. for power, meter rentals 
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£157. 78. Id., public lighting £281. 12s. 9d., sale and repair of lamps 
£39. 178. 7d. and sale and repair of other apparatus £217. 13s. 2d., leaving 
£2,723. 8s. Ad. after allowing discounts, &c. Interest came to £721. 18s. 11d. 
and sinking fund instalment to £538. 15s. 11d., leaving a deficit of 
£446, 12s. 5d. 470,550 units were generated, of which 41,295 were sup- 
plied to public lamps, 169,294 to the tramways, 90,780 to private consumers 
and 92,542 on the works. The works are combined with refuse destructor 
and sewage works, and no charge is made by the Sanitary committee for 
steam generated by tbe destructor boiler, but the Electricity committee 
bear the cost of management and superintendence of the destructor and 
sewage treatment, provide current for sewage pumps, clinker-breaker and 
screening machinery works, lighting, and various small motors at the works 
free of charge. There are 30 public arc lamps, and the maximum demand 
was 402kw. The average price obtained for current for private lighting 
was 382d. per unit, for power 1:524., light and power combined 2°15d., 
and for traction 1°75d. The charge for public lamps is £12 per 9-ampere 
lamp per annum. The connections at end of March were equivalent to 
8,147 8 c.p. lamps, including the equivalent of 4,257 8 c.p. lamps for 
26 motors on hire, the total n.H.r. being 1691. 

Southampton.—The profit on the year’s working of the Corpora- 
tion electricity department was £4,200. 

In notifying this to the Council last week the chairman of the Electric 

Light committee (Ald. W. Bone) said this was almost entirely due to the 
exertions of their borough electrical engineer (Mr. H. F. Street), who had 
many difficulties to contend with during last winter, when their plant was 
worked to its ulmost capacity. During the seven years the electricity 
works had been in the hands of the Corporation the net profits had been 
£5,574. There were certain losses, amounting to £4,642, which reduced 
the profit somewhat, but during the seven years they had also paid off 
£16,728 in capital expenditure. 
A new schedule of charges for current (proposed by Mr, Street) 
has been approved. IIitherto consumers of over 10,000 units per 
annum have been charged 5d. per unit. The proposed new rates 
are, December and March quarters—3,000 units ard over, 5d. per unit; 
10,000, 4d.; 20,000, 34d.; 40,000, 3d.; 80,000, 27d.; 150,000, 21d. 
June and September quarters—1,000 units and over, 5d. per unit; 
5,000, 4d.; 10,000, 34d.; 20,000, 31.; 40,000, 2id.; 75,000, 274. 

The salary of the mains superintendent (Mr. II. L. Mills) has 
been inereased to £190 per annum. 


Southport. —Th? net profit on the electricity undertaking for the 
past year was £1,785, compared with 4 1, 682 in previous year. 


Stockport.—The Tramways committee have declined an offer by 
the Tramways Parcels Express Syndicate ot Bradford of £100 per 
annum for the sole right to affix to each of the Corporation tramcars 
& receptacle for carrying parcela. 

The Municipal Telephones committee have refused consent to the 
laying of the National Telephone Co.’s wires underground unless a 
substantial reduction is made in the company’s charges. 


Stoke-on-Trent.—The salary of the electrical engineer (Mr. 
Tiddeman) has been increased by £50 per annum. 

The Electricity Destructor committee have decided to obtain a 
water softener for the electricity works, 


Sunderland.—The annual report of the municipal Electric 
Tramways committee has been issued. 

During the year several important works were carried out. The Fulwell 
route was opened for traffic on March 27. The contract for the overhead 
equipment and cables was let to Messrs. Siemens Bres. & Co., and the 
permanent way work was executed by Messrs. Dick, Kerr & Co., the whole 
being carried out to the plans and estimates of the chief electrical and 
tramways engineer, Mr. J. F. C. Snell. Wire-woven dry seats had been 
fixed to 11 care, and they had not shown any signs of wear, and had not 
required any maintenance. The committee will, therefore, consider whether 
it would not be advantageous to have that or some other approved ts pe of 
dry seat placed upon all the cars. The traffic receipts were £59,927, 
against £56,243 in 1902, while 13,987,121 passengers were carried, against 
13,596,808 in the previous year, the car-miles run being 1,270,957 and 
1,170.207 respectively. The average number of motor cars in daily use 
was 43, and average receipts per car-mile run 11°3d. The units of elec- 
trical energy used by the department amounted to 1,535,660, or 1:05 per 
car- mile, the passengera carried per car-mile being 11. Working expenses 
amounted to £34,065. 11s. 2d., interest, sinking fund and depreciation to 
£20,131, leaving net profit £5,735. 11s. 

Swansea.—For the year ended March 31 the electricity depart- 
ment sold 578,182 unita of electric current, against 319,215 in the 
previous year. There was the equivalent of 43,112 8 cp. lamps 
connected, an increase of 18,946 on the year. 


Swindon.—Sanction to borrow £36,294 for electric tramways has 
been received by the Council. 

“ Telegraphic Vocabularies adapted to Telegraphic Signals.” 
This is the title of 4 pamphlet of over 60 pages compiled by 
Mr. James Nicolson, superintendent of the River Plate Telegraph 
Co. at Buenos Ayres, and deals mainly with the liability of words 
in the authorised languages, and included in many vocabularies in 
everyday use, to become mutilated in telegraphic transmission owing 
to various causes. To obviate these errors and mutilations, Mr. Nicol- 
son suggests a system of his own which may possess, under certain con- 
ditions, certain advantages. The liability to such errors in the 
vocabularies in general uce is nowhere better shown than in “A 
Guide to the Correction of Errors in Code and other Telegrams,” 
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published in London, and which has now nearly exhausted its 
4th edition. There is much in Mr. Nicolson's pamphlet of interest 
to telegraph men, although we think he has made quite sufficient 
of the dangers of mutilation referred to. Mr. Nicolson claims a large 
economy from the use of the system which he recommends for 
adoption by large users of the cables, but there is plenty of room for 
difference of opinion upon this point. The booklet, which is a revised 
edition of the author'a Paper recently published under the auspices 
of the Institution of Engineers of the River Plate, is published at an 
opportune moment, as the International Telegraph Conference is now 
sitting in London, and one of the subjects down for discussion is the 
question of Code Vocabularies. Whether Mr. Nicolson’s system will 
commend itself to the delegates is, however, doubtful. The published 
price of the book is 5s., and the publishers are Messrs. Whittaker & Co. 


Tottenham-Wood Green Tramways.—The preliminary works 
in connection with the construction of these lines have been 
commenced, 


Tucuman (Argentina).—In this city, which has a population of 
42,000, the River Plate Electric Light and Traction Co. (Ltd) is 
supplying current to the equivalent of 10,240 8 c.p. incandescents 
and an arc lamp service equal to 64kw. to about 500 consumers, 
At the station, which is in charge of Mr. J. Finlayson, wood fuel is 
used exclusively. "There is no di supply ot current, and no gas in 
the district. The charge for current varies from 1s. 44. down to 
10d. per unit, according to extent of consumption and the rate of 
exchange. 


Walton.—The local gas company are opposing the Council's 
application for a provisional order so that the * Bermondsey clause ” 
may be included among its provisions. The Board of Trade have 
already refused to insert the clause, and the matter is now to be 
fought out in Committee. The Council are combining with à number 
of other municipal applicants for orders in resisting the demand by 
the gas companies for the insertion of this clause. 

Wednesbury.—An inquiry was held here last week into the appli- 
cation of the Corporation for permission to borrow £11,000 for 
electric lighting. The Corporation obtained a provisional order in 
1899, and an agreement (the town clerk stated) had been entered 
into with the Midland Electric Corporation tor Power Distribution 
for supplying electricity in bulk. The distribution system would 
be the property of the Corporation. It was estimated that over 
150,000 units per annum would be required from the company. 


Wigan.—The Platt Bridge electric tramway route was opened for 
traffic on Friday. 


Wolverhampton.— A communication from the Lorain Steel Co. 
relating to the refusal of the Corporation to take over the surface 
contact tramways was considered privately by the Tramways com- 
mittee on Wednesday. It has been decided to endeavour to arrange 
for the continuance of the tramway service for the present. 

York.—The Electric Lighting committe» have presented their 
accounts for year ended March 31. Over 200,000 more units of 
electric current were sold than in the previous year. The increase in 
the number of consumers was 116, and there is at present the equiva- 
lent of 44,500 8 c.p. lamps connected. "The average income per unit 
is 2:173d., while the total cost and charges represent 2:94'7d. per unit. 
The deficit on the year's working, after providing for interest and 
sinking fund, is £799. 17s. 5d. 

Electro-Harmonic Society.—A special extra (ladies night) con- 
cert in honour of the foreign delegates to the International Telegraph 
Conference will be held this (Friday) evening in the King's Hall of 
the Holborn Restaurant, London, at 8 precisely. Sir W. H. Preece 
presides, | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

Alteration of Date.—The date for receipt by consulting engineers 
(Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster, 
S.W.) of tenders for supply of rails, &c., to the municipality of 
Johannesburg has been altered from June 8 to June 15. 

Bradford Guardians invite tenders for a complete electric lighting 
installation at their Sanatorium for Consumptives, Eastby, near 
5 Tenders to the clerk (Mr. Thomas Crowther), by noon, 

une 11. 

Bradford Corporation invite tenders for electric lighting of the 
Cartwright Memorial Hall, Lister Park, Bradford. Tenders to town 
clerk (Mr. F. Stevens) by June 13. See advertisement. 


Derby Tram ways committee invite tenders for steel rails and fish- 
plates, locking bolts, nuts and washers, tie-bars, nuts and washers, 
points, crossings, and other special work; excavating, concreting, 
"bes laying, paving, &c. ; poles, overhead wiring, &c.; feeders, con- 

uite, &., and cars. Plans from the borough engineer and surveyor. 
(Mr. John Ward) or the borough electrical engineer (Mr. T. P. 
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Wilmshurst) after June 3. Tenders to the town clerk (Mr. G. 
Trevelyan Lee), 15, Tenant-street, Derby, by 9am. June 16. An 
advertisement contains further particulars. 


Stepney (London) Electricity committee invite tenders for 12 
months’ supply of meters and demand indicators. Specifications 
from the engineer and manager (Mr. Wm. C. P. Tapper), 27, Osborn- 
street, Whitechapel, E., where tenders must be sent by noon June 22. 
See advertisement. 


Bray Urban District Council invite tenders for three transformers, 
about 9,5005 ds. of high and low-tension cable, and steam, feed, exhaust 
and drain pipes, &c. Specifications frcm the consulting engineers 
(Messrs. Robert Hammond & Son), 64, Victoria-street, West- 
minster, S.W., or at the Town Hall, Bray Tenders to the clerk 
(Mr. Patrick McDonnell), Town Hall, Bray, by 10:30 am, June 15. 
See also advertisement. 


Beckenham Urban District Council invite tenders for the supply 
of electricity meters. Specifications from the consulting engineer 
(Mr. Reginald P. Wilson), 66, Victoria-street, Westminster, S.W. 
Tenders, addressed to the chairman, Council offices, Beckenham, by 
4 p.m. June 22. See also advertisement. | 

Salford Electricity committee invite tenders for the supply, delivery 
and erection of pilot and telephone wire on the tramway poles in 
Swinton, Pendlebury, Prestwich and Whitefield. Specifications, &c., 
from the borough electrical engineer (Mr. C. D. Taite), Frederick- 
road works, Pendleton, Salford. Tenders to the town clerk (Mr. 
L. C. Evans) by June 20. See advertisement. 


Gloucester Electricity committee invite tenders for two 9200kw. 
high-speed steam generators, negative booster and accessories, one 
large condenser and Edwards air-pump to deal with 10,000lb. of 
steam ; steam, exhaust, water and drain pipes and valves; switchboard 
and instruments, accumulators and reversible booster. Tenders to 
town clerk (Mr. Geo. Sheffield B'akeway) by 4 p.m. June 16. 

Gloucester Tramways committee invite tenders for rails and per- 
manent way construction, cables, trouvhs, feeder pillars, poles, 
overhead line material and rail bonds, cars and trucks and electrical 
equipments for cars. Tenders by 4 p.m. June 20. 


—— 


SPECIAL NOTICE. 


* The Electrician" Electrical Trades' Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
& most, complete set of particulars relating to 

Electricity Supply Undertakings, 

Electric Power Schemes (including Maps of Areas). 
Electric Tramways and Railways. 

Locomotion in London, 


The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEw items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
New German Electric Wiring Rules and Regulations. 
Spanish Government Regulations (1903) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. 
Safety Regulations in German Electricity Works. 
Railway Telegraphs and Electric Block Signalling. 
Electric Lighting on the Railways of the United Kingdom, 
. Water Power in Ireland. 
STANDARDS FOR COPPER SPECIFICATIONS 1903). 
ELECTRIC SUPPLY MAINS CONTRACTS. 
Electricity in Mines, Home Office Commission on. 
Engineering Standards Committee, 
Parliamentary Record for 1902. 
Factory and Workshop Regulations. 
New and Extended Interest and Sinking Fund Tables. 
I.E.E. form of Model Contract (1903). 
Marylebone Arbitration Award (1903). 
Purchase Prices of Electricity Supply Undertakings to Date, 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects, 
Submarine Cable Notes, 
Wireless Telegraph Notes, 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes. 
Agreement between Tunbridge Wells Corporation and the Nationa 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire—Digest of the Parliamentary Committee’s 
Report. &c. &c. &c. 
The e of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook " remains as before—34.e., United Kingdom, 12s. 6d., post 
free 13s. 3d. ; British Colonies, 148. 6d. ; United States, 16s. ; other 
countries, 15a, P. 


for 1902. 


Manchester Electricity committee invite tenders for the supply 
and delivery of two groups of three single-phase transformers of 
60kw. each phase, constituting two complete 180kw. star connected 
three-phase transformers. Specifications from the secretary (Mr. F. 
E Hughes) Tenders (addressed to the chairman) Town Hall, 
Manchester, by 15th inet. See also advertisement. 

Manchester Electricity committee als» invite tenders for high- 
tension three-core three-phase feeder cables. Specifications from 
Mr. Hughes, and tenders to chairman, Town Hall, Manchester, by 
15th inet. See also advertisement. 

The directors of the North-Eastern Railway Co. invite tenders for 
telegraph stores, including telegraph apparatus, wire and line stores. 
Tenders to secretary (Mr. C. N. Wilkinson), York, by noon, June 8, 


W ood Green District Council invite tenders for underground mains, 
rcadwork, &c., for private lighting. Tenders to the clerk, Mr. F. 
W. Britton, F.C.] S, Town Hall, Wood G:e2n, by noon June 24. 

Cardiff Tramwaya Committee invite tenders for single-de:k com- 
bination bogie cars, to be ordered in multiples of five, Tenders to 
the town clerk, Mr. J. L. Wheatley, by Wednesday, Jure 10. 

Bristol Electrical committee invite tenders for single-phase 
alternating current transformers, Tenders by June 10. 


Colchester Corporation invite tenders by June 10 for a traction 
switchboard. 


Glasgow Corporation tramways department invit» tendera by 8th 
inst. for the supply of fuel to Pinkston power station an 1 to the depots, 

Southend-on-Sea Electric Lighting and Tramways committee invite 
tenders for 10,000 pairs flame carbons. "Tenders by Juae 15. 

Southampton Electricity committee invite tendera for heavy cable 
for low-tension distribution. "Tenders by June 11. 


Tynemouth Corporation require tenders by June 22 for 100 
electricity metere. 

Maidenhead Council invite tenders by June 12 for extension of 
electricity station buildings. 

West Hum Council invite tenders for cozstructicn of corrugated 
iron tram-car sheds. Tenders by 4 p.m. June 23. 

Iun the Madrid Gazette for May 26 appears the conditions and other 
particulars of tenders, to be received up to 1 p.m. June 25, for the 
work of in:tallation of a telephone service from Oviedo to Gijon, on 
to the port of Sin Juan de N.eva. Further particula-s are set out in 
the Gazette for May 26 

Purtuguese Ministry of the Colonies, Lisbon, invite tenders until 
O. t. 21 for electris lighting concession at Macao. 

Copenhagen Corporation invite tenders for coal and ash conveying 
plant. Tenders to Kó»enhavns Belysningsvaesen, Copenhagen, 
Vestre B ulevard B, by noon June 17. aes 


TENDERS RECEIVED AND AOCCBPTBD. 


Presion Corporation have accepted the following tenders in 
connection with their electric tramway scheme :— 

Yates and Thom, Lancashire boilers and superheaters...... £1,591 
Dick, Kerr & Co., steam engines and dynamos ........... *. . 90,916 
Nine tenders were submitted for the former contract, aud 21 (from 

19 firms) for the latter. 

Stalybridge, Hyde, Mossley and Dukinfield Joint Electricity and 
Tram ways Board have accepted the tender of the Pritish Westing- 
house Company for 20 double-deck cars, the bodies to be by the 
British El ctric Car Co. and the trucks by the European McGuire Co. 


The contractors for Hartlepool arc lighting (Mes:r:. Crompton & 
Co.) have accepted the tender of Messrs Rowland Curr & Co, 
6 and 8, Lime-street-:quare, Lon 'on, E. C, for 10 arc lamp columns. 


The contract for the construction of electric tramways ia Malta, on 
the overhead trolley system, has been awarded to Macartney, 
McElroy & Co. 

Newcastle-on- Tyne Tramways committee have accepted the tender 
of the Tees Bridge Engineering C». for heightening the Scotawood- 
road bridge to allow the passage of double-deck cars. 

Southampton Corporation have accepted the tender of Stevens 
& Co. for the superstructure of the Western Shore electricity works 
at £11,138. 

Leyton Council have accepted the tenders of W. F. Dennis & Co. 
and the St. Helens Cable Co. for concentris single and three-core 
cables for low-tension work. 

Southampton Council have accepted the tender of Walker Bros. 
for erecting and completing steel roof trusses, &^, at the new 
electricity works at £258 53. 

Hull Telephone committee haveaccepted the tenderof Mr. Singleton 
for converting the Triffett Baths into a telephone exchange at £1,825. 

Croydon Corporation have accepted the tender of S. l'age & Son 
for extensions to the boiler house at the electricity works at £1,253. 

Rotherham Corporation have accepted the tender of W. H Allen, 
S^n & Co. for two steam dynainos at £4,396. 

Radcliffe Council have accepted the tender of J. Spencer & Co. 
for a 10-ton travelling crane. à 
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Coventry Corporation have accepted the tender of Edwin Danks | of the Pope patent plasterless cap are given, as well as a large number 


& Co. for two boilers at £1,184. 10s. 

Newport (Mon.) Corporation have accepted the tender of W. T. 
Henley’s Co. for concentric paper lead-covered armoured cables. 

Bermondsey (London) Borough Council have accepted the tender 
of the Albion Clay Co. for stoneware conduits. 

The contract for the equipment of the Wirral railway for electric 
traction has been let to the British Westinghouse Co. 


BUSINESS NOTICES. 


We are informed that Mr. W. P. J. Fawcus, M. Inst CE, M. I. E. E, 
has resigned his seat upon the board of Me:srs. W. T. Glover & Co. 
(Ltd.) and has accepted a seat upon the board of Messrs. Crossley 
Bros., the well-known gas engine builders. Mr. Fawcus' offices are 
removed to 4, Queen Victoria-street, London, E. C., and 14, College 
Land, St. Mary- street, Manchester. 

Messrs. Gabriel and Angenault have removed to 15, Victoria-street, 
London, S.W. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

B. G. Hodges, electrical engineer, 23, Crown-street, and 24, St. Luke's- 
street, Derby, has been adjudicated bankrupt. First meeting of 
creditors on llth inst. at 47, Full-street, Derby; public examination 
on July 14 at the Court House, Derby. 

A. meeting of the British Electric Street Tramways (Ltd.) will be 
held on 30th inst. at Granville House, Arundel-street, London, W.C., 
to receive an account of the winding-up. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. announce 
that they have received instructions from the Phenix Dynamo 
Co. to sell by public auction, on Thursday, June 11, at 10 
for 11 o'clock prompt (on account of their removal to new 
premises), surplus plant, machinery, &c., at Bradford. The whole 
may be viewed on Wednesday, June 10, and morning of sale. Some 
further particulars are given in an advertisement. Catalogues may 
be obtained from the auctioneers, Albert-square, Manchester, and 46, 
Watling.street, London, E.C. 

Mr. F. Terry Horsey (Messrs. Fuller, Horsey, Sons and Cassell) 
has been instructed to offer for sale by auction, unless previously 
disposed of. by private treaty, on June 23, at 11 o'clock, the 
freehold works of the Electro Chemical Co. (1900) Ltd., situate at 
Boardman’s-lane, Parr, St. Helens, Lancs., and occupying about 
144 acres, with railway sidings and water communication, An 
advertisement contains additional information. Further particulars, 
&c., of Messrs, Walter Webb & Co., solicitors, 23, Queen Victor ia- 
street, London, E.C, of the receiver (Mr. Robert Shaw), 50, Dent on 
Green-lane, St. Helens, Lancs., or ot the auctioneers, 11, Billiter- 
rquare, Londón, E.C. 

Messrs. Fuller, Horsey, Sons and Cassell have also been instructed 
to sell by auction, in lots, at the above-mentioned electrochemical 
works, on Tuesday, June 23, and following days, at 11 o’clock each 
day, the whole of the mcdern plant and machinery. Some particu- 
lars of the chemical and electric generating plant are set out in an 
advertisement, and the same may be viewed by order and catalogues 
obtained from the parties mentioncd in the preceding note. 

. Mr. Joseph Dobson has received instructions to sell by public 
auction on Tuesday, June 9, à quantity of saw mill and electrical 
machinery at Albion Saw Mills, Madeley-street, off Hes-le-10ad, Hull. 
An advertisement contains further particulars. The sale commences 
at 11:30am. prompt. Catalogues from Mr. T. Fawley Judge, C.A., 
Hull, or from the auctioneers, Oriental-buildings, Queen's Dock, Hull. 

Electric Fittings Sale.— Messrs. Fuller, Horsey, Sons and Cassell 
will sell by auction, in lots, at 22-23, Garlick-hill, Queen Victoria- 
street, E. C, on Tuesday next, June 9, at 11 o'clock precisely, the 
stock of electrical and gas fittings of Hands Limited, including elec- 
troliers, electric and gas brackets, pendants and standards, telephones, 
switches, fuses, &c.; also the plant and machinery. Further par- 
ticulars are given in an advertisement, The whole may be viewed 
and catalogues obtained from the auctioneers, 11, Billiter-equare, 
London, E.C. 

Sale of Old Telegraph Stores.—Tenders are invited for the 
purchase of gutta-percha, copper and other metals, indiarubber- 
covered copper wire, tools, electric glow lamp tops, &. Forms of 
tender from the controller of stores, G P. O., 17-19, Bedford-street, 
London, W. C. Tenders by 10 a.m. June 17. See advertisement. 


Plant for Sale.—Messrs. George Cuher, S.ns & Co., 600, Com- 
mercial-road, London, E., have for sale the entire electrical plant 
recently in use at the Brixton Theatre, London, S. W., some par- 
ticulars of which are set out in an advertisement. 

Steam Wanted.—An advertiser requires, in or near London, 
2 5001b. or 3,0001b. of steam (superheated preferred) per hour for 
eight or 10 hours per day. 

Catalogues.—A well-got-up incandescent lamp list is being sent 
out by Messrs. E. Goossens, Pope & Co., and copies can be obtained 
at either their London, Liverpool or Glasgow addresses. Particulars 


of bold illustrations of the various types of these lamps now available. 


A New Arc Lamp.— The Benard arc lamp, a French inven- 
tion, is being placed on the English market by the Dowsing Radiant 
Heat Co., 24, Budge-row, Cannon-street, London, 
E.C. The lamp has several important features, 
and one of these is its extremely small dimensions. 
We are informed that it will burn on 100 volts 
with | to 14 amperes, on 200 volts with less than 1 
ampere, and that it is a long-hour burning lamp (20 
to 30 hours). The upper carbon is not fixed, but is 
only held up by the clutch when the lamp is at 
work, and the feeding arrangements consist of a 
double lever clutch and a knife-edge grip, as shown 
in Fig. 1. It is claimed that the small lamps buin- 
> ing with about 150 watts give 180 candles, and with 
double the consumption of current about 500 candles, 
the light being steady and white. The lamps are 
made to work in parallel up 230 volts, but for 200 
volts and over it is recommended that two or more 
lamps be run in series. A larger pattern lamp, taking 
from 3 to 5 amperes is made to work in parallel up 
to 230 volts. th conti: uous and alternating cur- 
rent lamps are made. In the case of the alternating 
current lamps it is usual to employ a small choking 
coil fixed apart from the lamp. 

The action of the Benard lamp will be understood 
from the following :— 

In the illustration Fig. 1 E denotes a solenoid 
through which the upper carbon with its holder 
asses; A is the enclosing globe. The upper and 
positive carbon holder is supported by a lever which 
pivots around an axle fixed to the centre of the 
eolenoid. The other end of the lever 
is fixed to a threaded upright bar T, 
carrying two nuts E!, by means of which 
tbe bar may Le raised orlowered. The 
collar C may be raised or lowered to 
aid the regulation of the lamp. Two 
insulated swinging clips G catch the 
upper carbon and prevent it from 
falling; thc y extinguish the lamp when 
the carbens have burned down. When 
current passes the solenoid draws up 
.the hollow positive carbon holder, thus 

e actuatingthedouble 
lever, to which is 
ie à des knife 

int F, which grips 
the carbon and 
raises it. When 
feeding, the lever 
falls, and the nuts 
El, catching the 
collar C, cause the 
lever to open 
elightly, thus allow- 
ing the carbon to 
fall. A small air 
dash. pot, not shown 
in the  illustra- 
tion, is employed 
to damp the move- 
ment. Fig. 2 shows the general appearance of the complete Ber ard 
lamp. 


Exports of Electrical Apparatus and Material. — The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from May 27 to June 3, with the porta of 
destination :— 

Aden, £96.  Africa— Alexandria, £140 ; Cape Town, £44 ; Delagoa Bay, 
£67 ; Durban, £1,333 (including £740 telegraph material) ; Port Elizabeth, 
£491. Argentina—Buenos Ayres, £403: La Plate, £119 (telegraph mate- 
rial. Australasia—Adelaide, £51; Auckland, £325; Bluff, £108 ; Fre- 
mantle, £59 ; Melbourne, £149 (including £25 telegraph material) ; Perth, 
£746; Wellington, £136 (including £35 telegraph material). Belgium 
—Antwerp, £303. Brazd—Rio Janeiro, £26. Burma—Rangoon, £9. 
Canada — Quebec, £70. Ceylon Colombo, £150. China—Chemulpo, £129 
(telegraph material); Shanghai, £92. Denmark — Copenhagen, £252. 
Germany — Hamburg, £440 (telegraph material). Holland—Amsterdam, 
£80 ; Rotterdam, £12 (telegraph wire). Hong Kong, £21. India—Bom- 
bay, £369 (including £41 telegraph material) ; Calcutta, £1,147. Japan 
— Kobe, £219; Yokohama, £32. Malta, £18. Portuyal—Oporto, £20. 
Siam Bangkok, £126. Straits Settlements Singapore, £103. Sweden — 
Stockholm, £44 (telegraph wire). IJ. S. A.- New York, £12. Total (for 


Fic, 1,—Feedii g P 
Arrangement. 


eight days) £7,931, against £9,843 in the corresponding eight days last 


year (May 28 to June 4). 
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PATENT RECORD. 


qui 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mrssrs. MEWBURN, ELLIS AND PRYOR, 
Chartered. Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nor. Zhe undermentioned Applications arc not open to public inspection 


until after acceptance of Complete Specification, The names within parenthests | 


arc those of communicators of inventions. When Complete Specification accon- 
panics application, an asterisk is «fled, 
Unless otherwise stated, the application is made in London. 


January 27, 1902. 
1,890 W. THomson. Glasgow. Electric toys. 
1,921 H. FoNTAINE and J. V. CLEYNENKREUGEL, Manchester. 
alarm apparatus for telegraphic or other lines.* 
1,948 C. INR ES-BAlILLIE, C. J. BaAuHAM and H. C. BULDBECKE. 
vehicles.“ 
1,949 E. A. CaROLAN. Surface- contact structures. (G. E. Co., U. S.)“ 
1,9964 H. H. LAKE. Connections for rails of electric railways, tramways 
and the like. (P. Azuria, France.) 
1,995 C. O. BASTIAN aud A. E. SALISBURY. Vapour lamps. 
January 28, 1903. 


Electrical 


Electric 


2,030 J. G. Banner. Manchester. Couplings for metal tubes for electric 
wires. 

2,053 J. T. AnMsTRONG and A, ORLING. Electro-capillary relays and the 
like.* i 


2,067 R. W. Brown. Electric controllere. * 
2,112 G. A. Rune and D. L. Cour. Electrostatic relays.* 


Jauuary 29, 1603. 

2,126 U. HonsrarL and J. CnmowTHER. Manchester. 

clutch for hoists. 
2,152 A. Hertz. Electric spark-plug for explosion motors. 
2,156 W. W. SMITH. Arc lamps. 
2,161 A. W. SHARMAN. Electrical signalling 
2,162 Sir O. J. Lopar and A. M. Loper. Electric ignition apparatus. 
2,182 H. Satspury. Adapter for electric sparking-plugs. 
2,185 H. SALSBURT. Electric sparking-plugs. 
2,185 J. W. MACKENZIE. Electric switch mechanism. (R. H. Smith, U.S.) 
2,189 E. M. Bray, F. R. MARKHAM, F. E. Reiss and Bray, MARKHAM AND 
2 


Electric safety 


Reiss. Switches. 

J. S. RawonTH. Electric tramcara. 
„194 C. J. Hunter. Holders for incandescent lamps. 
W. Peto and J. W. T. CapgTT. Accumulators.“ 
96 sigMENS Bros. & Co. Mounting previously-formed wire coils in 
grooved parts of electrical machines. (Siemens and Halske A. G., 
Germany.)* 
2,198 A. G. BroxAM. Automatic switches. (G. Ellison, France.) 
2,199 J. ScHLUTIUS, Treatment of gases by spark discharges,” 
2,205. V. Crosse. Electric igniters for explosion motore, 

January 50, 1903. 
2 Manchester. Supporting standards and trolley aris. 
Terminals, (A.G. Mix and Genest, Germany.) 
Electric wiring. 


2,212 R. L. Ross. 
2,256 H. OPPENHEIMER. 
2,259 F. W. BavLiss and J. R. BROWNE. 
2,250 E. E. PuEsTWICH. Jointing concentric cables. 
2,201 A. P. LUNDERG and G. C. LuNpBERG. Switches for controlling 
circuits.“ 
2 A. (Osborn-Morgan Co., U.S.) 
2 B.T.-H. Co. and F. Hol DEN. Electrical measuriog instruments. 
2,277 W. R. Ripinas. Arc lamps. 
2,280 J. GELL. Perforating paper for automatic telegraph transmitters, 
2,200 J. HALL. Starting and regulating gear for electric motors. 
January 31, 1903. 
2,557 R. G. Grant, IJ. F. Stupson and P. C. Pops. Liverpool. 
motor starting or electrieity supply switch apparatus. 
2,945 R. W. LL and F. W. Annorr. Birmingham. Combined switch 
l and electromagnetic cutout. 
2,551 H. MARKUS and E. T. WHITELOw. Manchester. Insulating material. 
2,580 J. R. P. Lunn. Incandescent lampholders and the like, 
2,582 E. W. Marner, Joint boxes. 
2,595 C. H. R. Taorn. Electrical power systems. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each. 


1902. 

5,142 BourT (Negro) Safety devices for overhead conductors, 
5,153 GILBERT. Electromagnetic switch. 
5,165 Grisson, Secondary circuits of alternating currents. 
5,686 JOHNSON and MansH, Electrically igniting miners’ safety lamps. 
5,748 MonpEv. Alternate-current distribution. 
5,751 LORIN d. Electric arc projecting lamps. 
4,271 Lake (Inventions Developing Co.). Automatic electric brakes. 
5,057 OprENHEIMER (A.G. Mix and Genest). Telephone transmitters. 
5,071 EVERETT. Arm rest, memo paper and pencil holder for telephones. 
5,296 CHAUVIN aud Arnoux, Electric meters. 
5,512 HARDINGHAM (Felten and Guilleaume Carlswerk A.G.) Electric 

cables. 
5,603 HEI. DIA. Electric cables and casing therefor. 
5,819 Hort, Hor and PoweLL Electric hoists and cranes. 
5,851 CLINKER. Apparatus for regulating electric currents. 
6,147 Eckstein and Brooker. Portable hand combination telephones. 
6,754 PAR SONS. Alternators. 


J. BourT. Electric distribution. 


Electric 


, 26,476 De RANDO. 


7,528 'ToxLiNsoN, Lomax and Lomax. Switches, 
7,954 Ewart. Electric water heaters. 
8,188 Coorg. Controlling of electro-motors. 
9,040a BnowN.' Galvanometers. (Date claimed, April 18, 1902.) 
9,057 RouaÉ. Winding electric machines and appliances. 
9,111 NORTHEY and ELECTRIC Motivg Power CO. Electromagnetic 
clutches and variable gear. 
9,135 B.T.-H. Co. and HorpEN. Coin-freed electricity meters. 
9,150 NORTH. Clock mechanism for turning on electricity at prcdeter- 
mined times. 
9,441 Lake (Pacinotti). Electromagnetic traction. 
9,529 Epwarps. Terminals and binding screws. 
9,803 WILDERMANN. Electrolytic decomposition of alkaline salts, 
10,281 Ferranti. High-speed electrical generators and motors. 
10,800 FERRANTI. Electrostatic measuring and indicating instruments. 
10,841 HkNsHaw. Iusulator for electric fittings. 
11,019 Bnav. "Terminals for lamps for public lighting. 
11,068 SIEMENS BROS. & Co, (Siemens and Halske A. G.). Actuating the elec- 
tric controlling appliances of motors of electric railway motor gars. 
PEARD. Fuses. 
HabpaN (Andrews and Simpson). Electrically operating tools. 
LAKE (G. E. Co., U. S.). Transformers. 
LAKE (G. E. Co., U. S.). Cleats for electric conductors. 
Lake (G. H. Co., U.S.). Lubricating devices for trolley-wheels. 
ABEL (Siemens and Halske A. G.). Filaments. 
ABEL (Siemens and Halske A. G.). Obtaining homogeneous bodies 
from vanadium, tantalum or niobium, or from alloys thereof. 


11,404 
11,516 
11,825 
11,840 
12,081 
12,159 
12,163 


13,088 HorrELT. Are lamps. 

15,758 Lake (G. E. Co., U. S.). Electric hoisting apparatus. 

17,705 FRSSENDEN. Wireless signalling. 

18,747 Happan (Strowger Automatic Telephone Exchange). Automatic 
telephone exchange mechanism. 

21,453 HoLLick. Capstaus operated by electricity. 

22,421 DORMAN and SMITH. Switches. 

22,675 Currey and CAVE. Trolley heads with a wire finding apparatus. 

22,817 Scuuttz. Trolley heads. 

25,524 Soc. G. et P. DE MESTRAL. Arc lamps and electrodes therefor, 


(Date applied for, Feb. 28, 1902. 

Dany. Electric heat indicator and fire alarm. 

De KAN DO. Rotatory current motors. 

KÖHLER and BEHRENS. Adjusting magnet and diaphragm in 
telephones. 

Lake (Spaulding). Cables. 

Tuomas and Bourngs. Switches. 

Overhead conductors for electric systema. 

Electromagnetic traction increasing devices, 


25,805 
25,829 
26,141 


26,162 
26,219 


26,597 Honey. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 percent. forabroad or for foreign books.) 

“A Treatise on Electromagnetic Phenomena. Vol. II. By Com- 
mander T. A. Lyons, U.S. Navy. (London: Chapman and Hall, 
Ltd.) 253. 6d. 

“The Engineering and Electric Traction-Pocketbook." 3rd Edition. 
By P. Dawson. (London: Offices of Engineering.“) 178. 6d. 

* Elementary Treatise on Electricity and Magnetism." By G. Carey- 
Foster and A. W. Porter. 2nd edition. (London: Longmans, 
Green & Co.) 10s. 6d. 

“ The Proportions and Movement of Slide Valves.“ By William 
Dyson Wansbrough. (Manchester: The Technical Publishing Co., 
Ltd.) 4s. 6d. 

* Proceedings of the Royal Society," 
(London: Harrison & Sons.) 2s, 6d. 

* Modern Electrolytic Copper Refining." Dy Titus Ulke. (London: 
Chapman and Hall, Ltd.) 

* Construktion und Prüfung der Elektricitätszahler.“ 
Königswerther. (I Ianover: Gebriider Jünecke.) 9m. 

* Die Herstellung der Akkumulatoren." By F. Grünwald. (Halle: 
Wilhelm Knapp). 3rd edition. 3m. 

* Die Berechung Elektrischer Leitunganetze.” By Josef Herzo 
and Clarence Feldmann. 2nd edition. Part I.: Strom-un 


Vol. LXXI. No. 475. 


By A. 


Spannungsverteilung in Netzen. (Berlin: Julius Springer.) 12m 
CITY NOTES. 
— — 
MEMORANDA. —Bank rate 53 per cent. (sit ce May 21, 1905). Price of 


silver 24 rad. per oz. (June 6). Consols 91 f — 91 fs for money, 9173—9113 
for account; 24 per cent. 91} —91} (June 6). Consols Pay Day, July 1; 
Stocks and Shares Continuation Days, June 9 and 24; Ticket Days, 
June 10 and 25; Pay Days, June 11 aud 26; Mining Share Carry-over 
Days, June 8 and 25. 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.) —At the meeting 
last week the chairman (Mr. Henry Drake) said the profits for the last seven 
years amounted to £316,500, or an average of £45,000 a year. In a bad 
year, which he considered the past year was, for the profits only to have 
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fallen off £5,000 from the average was nothing to complain of, considering 
that they were a manufacturing concern. The reason for the falling off was 
simple—there was not so much work to do, and, consequently, everyone 
was more anxious to get it. It was therefore not so profitable. But the 
works were at present fully employed, with every prospect that this would 
ke continued to the end of the year. It would be satisfactory to the share- 
holders to know that they had now entirely written off the item for patents 
in their accounts. Last year they offered £110,000 debenture stock to the 
public, and they had applications for £251,000. He referred with regret 
to the retirement of Mr. W. O. Callender and Mr. D. P. McEuen from the 
board. Mr. McEuen's son had been appointed in his place, and Sir David 
Evans had been appointed in the place of Mr. Callender, who was created a 
special director. 

Mr. T. O. Callender said the past year had been a tryiog one for all 
connected with the company. Since peace was declared there was a con- 
siderable diminution in the amount of municipal work advertised [for 
tender ; consequently, there was a greater eagerness on the part of their 
competitors to get it, and some companies took contracts on terms which 
would only just repay their expenses if all went well. At present electricity 
and electrical supply was at the parting of the ways. Big business seemed 
rather to be in the way of electrical power than in town lighting. He had 
gone carefully into the matter, and he believed that, if expectations were 
realised, there would be in the next few years as great a change in the 
manufacturing conditions of England, owing to the distribution of electrical 
power, as wus experienced in the beginning of the century in travelling 
when steam railways were first introduced. In that case there would be 
an immense amount of business to be done, and this company would have 
done well to have got in at the very beginning of it. The company had 
been most cordially seconded in all its operations by the members of its 
engineering and other staffa. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—For year ended March 
31 the balance profit was £14,207. 9s. lld., le:s £2,751. 14s. 5d. for 
managing director's remuneration, directora’ tees and depreciation, £5,400 
has been paid in dividends on the 6 per cent. preference shares, and an 
interim dividend of 6 per cent. per annum on the ordinary stock, leaving 
£6,055. 15s. 6d. It is now proposed to pay 10 per cent. (less tax) on the 
ordinary shares for balf-year, making 8 per cent. for year, carrying forward 
£35,055. 158. 6d. 


COMMERCIAL CABLE CO.—A quarterly dividend of 2 per cent. on capital 
stock has been declared, payable on July 1, out of the net earnings of the 
company. Thetransfer books will beclosed from 20th inst. to July 1 inclusive. 


GERMAN WIRELESS TBLEGRAPH INTERESTS.—In connection with 
the statement recently made that it was probable an arrangement would 
be come to between the ownars of the principal German wireless telegraph 
patents with a view to the avoidance of competitioa aud lezal difficulties 
in working these patents, we are able to announce that this prediction is 
fulfilled by the registration of the Wireless Telegraph Co. of Berlin, which 
is to exploit the Braun-Slaby-Arco systems in friendly co-operation with 
the respective inventors and owners of these systems. Manufacturing 
agreements have been concluded with the A.E.G. and the Siemens and 
Halske Co., who are each subscribing one-half of the capital of the new 
company. This is only a modest £15,000, with power, however, to increase 
to £50,000. 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS CO. (LTD.) 
— A half-yearly general meeting will be held at the offices, 106, Cannon- 
street, London, E. C., on Tuesday, 16th inst., at 11 a. m., for the purpose of 
obtaining the sanction of the shareholders to the payment of an interim 
dividend of 23 per cent. (5s. per share, tax frec). The share register is 
closed until after the meetiug. 


LISBON ELECTRIC TRAMWAYS (LTD.)—At the meeting last week the 
chairman (Col. Sir C. Euan-Smith, K.C.B.) said that owing chiefly to the 
ability, energy and zeal of their late general manager and chief construc- 
tion engineer (Mr. W. B. Rommel) the construction works were finished 
well within the allotted time and estimates, in an exceptionally complete 
and satisfactory manner. 

MEXICO ELECTRIC TRAMWAYS (LTD.)—At the meeting last week the 
chairman (Col. Sir C. Euan-Smith, K.C.B.) said their anticipations had 
been realised. The tramways were making most satisfactory progress both 
as to their earning and carrying capacities They carried 5,000,000 more 
passengers last year than the year before. "Taeir construction account had 

been closed, and they believed that every month would bring them nearer 
to the goal of paying a substantial dividend on the ordinary shares. 


MUNICIPAT, ISSUE.— Applications are invited for £300,000 34 per cent. 
West Ham Corporation redeemable stock at 94. The stock is required 
for the repayment of temporary loans and to provide new capital for 
electric tramways and electricity works. The Council have entered into 
an agreement to acquire from the North Metropolitan Tramways Co. the 
portions of their undertaking within the borough, and arrangements have 
been made to convert those lines to electric working. The prospectus 
states that under the West Ham Corporation Acts, 1888 and 1893, the 
Corporation are required to provide a loans fund for the redemption of all 
stock issued within the period sanctioned by the statutory borrowing 
powers and for the payment of all interest thereon ; they are also required 
to provide those moneys out of all the Corporation revenues, including 
tramway and electric lighting undertakings and the borough rate and 
general district rate, “ which are unlimited in amount." 


RUSTON, PROCTOR & OO. (LTD.)—At the annual meeting last week 
the chairman (Mr. J. S. Ruston) said the directors proposed to pay a divi- 
dend of 108. per share, or 5 per cent., absorbing £17,500; to tranefer 
£7,500 to equalisation of dividend account ; to place £500 to credit of a 
pension fund, carrying forward £2,146. 14s. 3d. The resulta of the year's 
working showed a considerable improvement over the two previous years. 


- STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered 4,000 ordinary £5 fully paid shares of the Urban Electric Supply 
Co. (Ltd.) to be quoted in the official list. Application has also been made 
to the committee to appoint & special settling day in 30,390 6 per cent. 
cumulative preference shares of £1 each, and 9,114 ordinary £1 shares (7s. 
paid) of the British Electric Transformer Co. (140.3), Lid., and to allow the 
further issue of £25,000 4 per cent. first debentures of £100 each of the 
Primitiva Gas and Electric Lujhting Co. of Buenos Ayres (Ltd.) to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


8 AGGREGATE. 
Week | B | Ino 
Lina. 8 
ended E or a No.of] Amount. | Hs oF of 55 qne er 
T 2 £ | £ E 
* Aberdeen Oorporatlon.. May 50 1,154 7 380 52 | 50,003 15, 128 
Ayr Corporation Pee ane 2 181 * 61 ES d + 75 
Barnsley cem 5 T é bie 
Birkenhead ............... „ 31 1,152 7 166 ... Do X 
*Birmingham Tramways. „„ 30 65, 324 ＋ 516 21 |103,675 |+ 5,505 
*Blackburn Corporation. „ 29 993/+ 152 §9 | 7,868 |+ 553 
Blackpool Corporation... „ 28 615|- 772 88 4,9915|- 697 
Blackpool and Fleetwood... bes ais set was - 
Bolton Corporation ...... „ OL | 1935|-- 113| 19 | 16,174 |+ 2,114 
BournemouthCorporat'n „ 27 965| „ 9 | 8,195 $5 
Brighton Gorberadom | „ 51 900 „ 326% 1| 0 . 4760 
righton Corporation. „, 8 ; 
Brisbane Tramways...... Apl. 15 2,457 + 186) 15 | 35,614 |+ 1,227 
Bristol Trams & Carriage May 29 | 5,892/+1,216| 1 5,892  L216 
pre > 5 Page ENS t wer 
urnley Corporation . „ 6. 
Put 8 Co.. ii 30 R 20,142 + R9.415|) 22 | R657,975 |+R204,335 
Camborne-Redruth ..... June 1| 197! ... | 30, 3,460 i 
Cardiff Corporation ...... May 0 2,080 8 oe | 15.717 deed 
Carlisle Tramways Co.... , 231 + 5,601 | + 
Central London Railway 30 6,818 4 4 22 155,715 + 6,227 
Chatham & Dist. Lt. Rys. „ 28 552. 21 9,415 sis 
Col lee Trana Co. , „ 28) 05 — 28 21] 9129 * 72 
ork Elec. Trams, Co.. „ — i 
Devonport & Dist. Trams „ 22 | 417 — 51 204: 8,217 T 212 
Doncaster Corporation. s | "m TIME 
CODES MEFE tS 
ublin & Lucan Railway „ | 2 ; - 
Dublin Southern Dist... „ 29 1,037;+ 128 821 |16,526\) „ 3,916 
Dublin United.. . „ 29 4,280 ＋ 419 $21 | 75,785 : 
Dudley—Stourbridge...| „ 22 779|— 398| 204| 14,880 |+ 925 
Dundee Corporation ... 21 885|-- 155 2 1,722 | 
East Ham Council . . „ 30 | 742.4 262) t9 | 5,535 |+ 1,709 
Gateshead & Dist. Trame ,, 22 842 ＋ a 203 16,610 |+ 5,217 
Glasgow Corporation. „ 30 14,751 ＋ 2,990 £2 (653,200 4 40,574 
Gravesend—Northfleet „ 22 238; — 201 5,912 .. 
Greenock & Port Glasgow , 22 594 7 37, 204, 9,249 1 723 
HK 5 ar 238 E 203 UE m im 
artlepoo mways „, — ; 
Hull Corporation... „ 30 1,797 93 t9 | 15,832 j* 1,383 
Isle of Thanet Co. „ 30 588 T— 32 bo js 
Kidderminster & Dist....| „ 22 112 102 203 2,152 + 6 
3 . ds per es 50 E m EUM 395 ó 
Leeds Corporation ...... : | ; ) 
„Liverpool Corporation.. „ 23 {10,416|+ 384 21 199,736 |4-10,400 
Liverpool Overhead Rly. „ 51 | 1,663/+ 182 22 | 34,331 i+ 2,963 
London County Council { s zo 22 \ ss $2 | 8,136 T 
Manchester Corp „ 25 11,811 48,660 101 478,014 E 
Mersey Railway ......... „ 50 1,541 7 265 22 | 25,350 |- E 
Merthyr... . , 22  196|- 80; 204 3,755 |- 247 
Middleton . o > s 22 299 — 75 204 5,365 + 116 
Newcastle-on-Tyne Corp| „ 30 3,322 4 794 21 | 60,340 sus 
*Oldham, Ashton & Hyde.“ „ 22 553/— 54: 203 10,911 '+ 1,068 
Perth (W. A.) Elec, Trams „ 29 | 1,083|+ 90 §21 | 24,807 + 2,111 
Peterborough ............ 22 147 " | 17 2,564 Secs 
Poole & Dist. . . „ 22  290|- 59 204 5,172 + 748 
8 | 1036 85 203 30,862 |+ 2,176 
0 ies 000 22e. 37 7 —— , 5 
Rothesay . 2. . . „ 22 126/+ 37 203 1,321 ＋ 550 
Salford Corporation es 7 ss id i is 
Sheerness ......... . q . „ 20 68 | 6 599 m 
*Sheffield Corporation . „ 31 4,894|4- 729. 22 | 91,298 + 8,290 
Southampton Corp. „, 281,068 ＋ 116| ... em d 
cipis 5 ur ee en Es Ps T 
Southport Ways se 87,— 196 ; + 1, 
*B. Staffordshire Trams... „ 22 | 920|- 175| 203 15,484 |+ 140 
*Sunderland Corporation.| „„ 511,189 1 150, 9, 9,839 |+ 585 
Swansea Trams .. „ 22 463|- 101 204] 9,216 4 
Taunton Trams „ 22 57 — 51 203! 1,079 — 88 
Tynemouth & Dist. „ 22 273|- 120 204 4,687 |+ 400 
Tyneside Trams Co....... „ 27 404 ... 1| 5,97 s 
Wallasey Dist. Coun. . „„ 30| 724 + 102 9 5,505 941 
Weston-super- Mare „ 20 78 171| 20 875 |- 226 
Wigan Corporation iux E E m" is i 
Wolverhampton District} „ 22| 374 , 54 203 7,526 ＋ 4,054 
Wrexham .. . ... „ 22 120 .. 7 ‘989 | 
Yorkshire Woollen Dist.| ,, 22 441 153 3,137 ies 


(a) These comparisons are with the correspondiug period last year. 
* Partly electrical. t Minus 3 days. 1 Minus 2 days. *| Plus 3 days. § Plus 2 days, 
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aean T—T—T—T—T—T—T—T—T—T—T—T—T—T—T—T—T—T—X—X——... KUCHEN ELM s 
. i 2 Z 
| E Price NT. pene oe 3 ; | Price | eM | BUSINESS, 
E NAME. Wed. EE ub t WEEK TO | | 3 dH NAME. | Wed. 225 WEEK TO 
| E June 3. 38 JUNES | | June 3. | 392 JUNE3 
a ai | bes Es E 
8 | 
gigh- c Aw. E 
,UEERY SUPPLY. | i, es d. est. esl. ELECTRIC RAILWAYS, TRAMWAYS, 40 Eid * 
5 ackheath & Gr'nwich. Dist. p. " — ; * | 5| 2/43) Anglo-Arg'tine8h(1t0280,007)5;Cm.Pf. 49-48 414 7 
Bt.| 417 | Do. 43 Ist Db. Stk Prv.Cts.rd.&con) 118 -121 | 3 14° 4 | : «Map| er | Da Fotbennut 6x Deb Bloc rs. 1255-150 | 412 4 
101% | Bournemouth & Poole Elec. Sup. Ord.] 124 134 | 5 18 6 j 10/10 % | Barcelona Tramways Ord. ................- | 8—9) 5 5 3 5 
10) 4/6 Do. 4j per Cent. Cum. Pref ............ 10 —11 |4 110 ee “| <= 901 BO Do. 5: Cum. Pref, . Loci oe ü 1» p, 00 T€ 
10 41)! Do. 67; Cum. Second Pref. ........... 10) 114 JU ^ St. 444] Do. Deb. Stock (red.) ..............- 95 —100 | 4 10 0 - 
8'.| 11. Do. 4j per Cent. Deb. Stock (red.) .. 104 —107 | $ 5 ? | | 5 «| Babbar Electric Trams. Invest. Ord.|  21—3] T 
st. 11 Bromley (Kent) El. Lt.&Power lstDebs| 101 —104 | 4 6 7. EP VVV | d—4 15553 
5| 46 | Brompton & Kensington Elec.Sup.Ord. 101 —11 312 9 | z | „St. 44%] Do. 44 per Cent. Deb. Prov. Certs...| 102 —105 4 6 0 
b| 3 | Do. 7 per Cent. Pref. ............... . .. 10-10} | 3 5 1 | Mar, Sept | 10 87 | Bristol Tramways and Carriage Ord... | 214—211 3 10 10 
5| 36 | Calcutta Electric Supply Ord. ..........-- 64-73 |4 6 8 T I 10 4 Do. Cum. Pref (fully paid) .. . 10100 3 15 11 y 
St. 4% tCentral Elec. Sup.Co.4 /Guar.Db.Stock| 106 — 109 3 m t 9 Er . rien: 107 -10 3 13 4 oa 
5 6/0 | Charing Cross & Strand Electric Eup. Pa Te 3 | Feb, Aug 9j 91 St. | British Columbia Elec. Rlwy. Def. Ord.| 69 —72 | M 1 
5| 2/3 | Do. 41 per Cent. Pref. . E Fob, Aug 51 . St. 57 |t Po. Pret. Ord. Stock . . . 92 —96 5 4 2 ; 
5| 9/53, Do. City Undertaking 4j; Om. Prei“ 41-5] |4 5 9| — E 4'| 447 0. 4} per Cent. 1st Mort. Debs. ..... |1047—1067 4 6 1 
St. 4% | Do. 4% Deb. Stock (red.). ...... 106 —108 | 3 15 6 . 10 6/0 | British Electric Traction Ord- al 4 4 14. 
5| 3U | Chelsea Electric Supply Ord . | 6—6} [2 4 2 March ..| 10 6/0 | Do. 6 per Cent. Cum. Pref. ............ 12 —12] | 4 16 0 
St | 43% Po. 4} per Cent. Deb Stock (red.) . 109 —112 | 4 0 9 | Jn, Dec .. 1101 St. 5/0 | Do. 5 per Cent. Perpetual Debs ...... 122 —125 4 0 0 
100% | City of London Electric Lighting Ord.| 11)—1? 4 3 4 Feb, Aug | 11 | 113 5| .. | Buenos Ayres and Belgrano Ord. 21— 3 8 p 
10 €/0 Do. 6 per Cent. Cum. Pref. . | 13 —14 4 59 | Jan, July 134 . 5 3/0 Do. 6 per Cent. A" Cum Pref...... 51—51 E d 4 . 
St.] 5% % Do. 5 per Cent. Deb. Stock (red.)... 123 —128 | 3 19. 4 | Jn, Dec. . b 10/6 | C 43-5} 5 14 3 
St.] 447 | Do. 41; 2nd Deb. Stock (red.)....... | 104 —107 | 4 4 10 aa St. 57 Do. 225 Cent. Debs. . . . vue. 610 Ii * 0 
101 4/0 po^ of London & Brush Prov. Ord) s —9 er * St. 5% Do. 5; 2ad Deb. Stock Prov. Certs. | 99 —102 4 19 0 
10| 6/0 | Do. 6 per Cent. Cum. FPref. . ... . . ..; 12 —13 |412 4 | Mar, Sept 111 16 40 Calcutta TEAM WAYS . . . . . . . . . . . . . . e. 61—71 215 2 
Bt.| 4 Do. 4j; Deb. Stock (all paid) (red.) 111 —114 | 4 0 2 is 1} | +. [1c0 417| Do. 417 tst Deb. Stock (red.) 107 —lio 4 2 5 E 
5| $0 | Folkestone Electricity 35-3 bid Ord| 6—6) |4101 * 112 | Cape Electric Tramways Shares ......... | Q- 6 6 4 
St.] 44%] Do. 4} Ist Deb. Stock sen —— 102 —105 = * St. 4 | Central London Ordinary Stock ......... 106 a^ 813 7 - 
5| 60 | Hove Electric Lighting Or wf 8-9 4 4 3 ° 115 || St. 1 | Do. 4 per Cent. Pref. Stock ..........| 103 —106 | 3 15 6 is 
5) 6/0 | Kensington & Keightbridge Ord. ...... 11 —12 |4 81 T 15] St. 47 | Do. Deferred Stock ..................-- . 108 —111 3 12 0 1001 
5| 6% | Do. 6 per Cent. Ist Pref... 64 —1 4 5 9|JapJuly | -- | -- [100 4 Do. 4 per Cent. Debs. ......... . |117—190|8 7 2 75 
St.] 4% | Kensingtn. & Kngtbg.Co. & NottingHill "OC | 5| 2/6 | City of Birmingham Trams.5/Cm.Prf| 5-5) 410 11 s 
Co. Joint Station} 4% Deb. Stck. NE) 103 —106 | 3 15 6 x b e. 1100 47 Do. 4 per Cent. Ist Mort. Debs. ..... 99 —102|3 18 5 vs Ši 
3| .. | London Electric Supply Ord. . . . . 2]—?1 |, . 2| >> St. 33 City and South London Rly. Con. Ord. ii —73 |4 9 eb, Aug 714 
b| 2/3 | Do. 6 per Cent Pref. AE A hort | "St. 57 | Do. 5 per Cent. Perp. Pref. (1891) . 130 —133 3 15 1 Feb, Aug s 
St.) 4% | Do. 4 per Cent. Ist Mort. Deb. 100 —103 | 3 18 6 Mr, Inf St. 57 | Do. (1896) . .... ... ...e. 120 —132 3 15 9 zi "m 
10| 7 6 | Metropolitan Electric Supply Ord. ] 174185 3 18 5 | April, Oct | 15 175 St.“ 57 Do. 1901. "197 —130 3 17 6 z D 
8t. 45 A Do. 4} per Cent. Deb. Stock lst Mort. 110 —115 3 19 1 Jn, Dec .. | St. 47 Do. 4 per Cent. I 'erpetual Debs desea: 116 — 119 3 7 3 May, Nov ^E 
St. 3): | Do. 3} per Cent. Mrt. Db. Stock (red.) 98 —101 | 3 19 8 St. 5 | Colombo Trams&Ltg.5 Ist Mt.Db.(rd.)| 102 —104 | 4 16 0 E et 
1 |60 | Notting Hill Electric Ord...............-.-. 15 —16 4 0 0 March. aa, 3» 10 60 | Dublin United Trams. (1896) Ltd., Urd.| 134-144 | 3 15 10 xe ss 
100| 4% | Do. 4 per Cent. 1st Mort. Debs. 99 —102 3 18 5 e "| ** M 10 6% | Do. 8 per Cont, Pref. ..................... 15 «16 | $15 0 pa 
5| 30 | Oxford Electric Ord. .......... — ——— e| 54-6) |4 4 7 | March * 5 6/0 | Electric Lgt. & Tract. of Aust 6/Cm.Prf.| 531—414 6 13 4 ^ 
St.] 4. Do. 47 Deb. Stock ...... | 08 —101 1 3 19 6 I St. 57 Do. 5 per Cent. Deb. Stock (red.) 97 —100|5 0 0 Ra 
l| .. | Rand Kipotrio... TTE $-1 Pü "HM 10 3), dt. Northern & City Rly. Prf. Ord. (4 j 8 —9 B E E 
100| 44% |* Royal Elec., Montreal 4) 7 1st Mt. Dbs.| 100 —102 | 4 8 3 April, Oct | -- 10 10 {Imperial Tramways UM. ce 204—214 4 13 0 | Mar, Sept : 
5| 99 | St. James’s and Pall M (Electric Ord. 154—164 4 7 11 | Feb, Aug .. nm 10 6. F if Do. 6 per (Gant (Prat... cscarsvess sahai DÀ chee 4 2? 1o | Mar, Sept A 
b 36 | Do. 7 per Cent. Pref. . . . . . . . 8j-94 3 13 & | Feb, Aug | -- St. 4 |; Do. 43 per Cent. Debs . 111 —113 3 19 8 | Jan, July E 
St.] 33 Do. 34 per Cent. Deb. Stock (red.) 99 —102 3 9 8 T zm OX uir 2/6 Isle of Thanet Elec. Trams & Lt. 5 Pt. 44b (BOE id 2 
5| 2/6 Smithficld Markets Electric Sup. Ord... 3-34 [4 3 4 ss - St. 47 Do. 4 per Cent. Deb. Stock... 94 —97 | 2x E AE 25 
E| L9 | South London Electric Supply Ord. . 31-31 |413 4 e si 110 17 Liverpool a Ovechoud Railway Ord. ...... 5j- 6 115 1 | Feb, Aug y 
5|22*,| Urban Electric Supply Ord . . 5 5] EN is of 0 1057 Do. b par Cent Peel... eco meses 10)—11 | 4 19 10 | Feb, Aug 8 
5|2/2, Do. 5 Cum. Pref. . 5 —54 .. e 51 St. 47 Do. 4 per Cent. Deb. .....................| 101 — 103 | 317 9 Jan, July fe 
b| 6/6 | Westminster Electric Supply "Ord. ....| 12-13 |412 4|Mar,Sept| 121 . ] u 5,0 | London United Trams. 5, Cum. Pref.| 11}—12 4 3 4 ; 1i} 
5 2/6 Do. 5 per Cent. Cum. Pref. .. © 2 6 - 64 3 16 11 ee 6 ee | St. 4€ Do. 4 Ist Mort. Deb. Stock . MEA 106 —108 3 14 8 10654 
| ) . | Metropolitan Electric Trams Dif Lis lx " pa 
1. 1 1/0 Do. 5X Ou. Pret. ...54 o2: cios i—1i 8 11 , 
2 TELEGRAPHS. — Pg m [| 100 5^ | Montreal Bt. met 805 Mrt. Dbs. (1908 / 102 —104 d 416 2 ts 
0] 47 |x r 98 — 102 an, Juiy dic ** p100 Do. sterling 4 ebs. 8 Sees I7 100 S T . 
10 .. ener odii "s piede sti ib ies i 24- 3h z Jn, Dec ..| + ed 5 s New General Traction Ord, ETAT A 1} 3L : 
100 Do. 5 per Cent. Deb. „ e. ss 15d *- 6} ..| Do. 6 r Cent. Cum. Pref... | T as 
St.) BU | Anglo-Americnn. . . . 47 —50 (6 6 0 E. Mx, Ag. NI i „ St. 5; | Perth (W. A.) Elec. Trams. Ist Mt. Db.stk. ids uA 4 17 10 Jé 
S.[«,0 | "DS "Preferred ...... ... .. 89-91 [561110 F, , Ag, N| 92 % 101% Potteries Electric Traction Ord. ........ 94-10) 4 15 3 Fi — 
St.] 11 Do, DU e ii 8 —8} [011 9 E, M AgN| :: | - | 10 50 | Do. 5 per Cent. Cum. Pref. ............ 9j—10) | 4 15 3]|Feb, Ang ‘ 
100} 82 Commercial Cable Capital Stock.. 155 —165 | 417 0 Ju, Ap. Iv. O 902 „; St. 41 Do. 43 per Cent. Deb. Stock ............ 102 105 4 5 9 yn 
St. 417 | Do. 4 per Cent. Deb. Stock . . ... 89 —92 |4 7 0 JnApJy,O 7 591 1, ^^| South Lancs. Elec. Trac. & Power Ord. * . * 
10| 9,0 | Cuba Submarine Ord. . . . "| 6-7) |813 4 Feb, Aug | 73| +- [| 1| °° | Do. 67 Pref. (£1 paid)... ter Ee (de ous April, Oct = 
10]10/0 | po. Preference 10 per Cent. . .] 15—16 [6 5 O} Feb Aug St. | Do. 4j; Deb. stock (100 vad) — i: Jan, July " 
5| ?/0 | Direct Spanish Ord. . . . . .... 231733 | 5 14 4 | April, Oct St. 33) Waterloo and City Ord. „% 99 —102 3 1 8 | June, Dec " 
9| P^ | Do. 10 per Cent. Cum. Pref... THAM 7—8 |6 5 10] April Oct | 
50| 447 | Do. 44 per Cent. Deb. . . . .. . . . . . | 997—102 4 8 3 | Jan, July 9 - | 
Es 2%, Direct United States 8 3 Ab inde 8| 9i 
iA i ; ia C 7 Rg.Db.(rd. —102 n, . 1 s 
Bt. [26/0 Pastern Ordinary reibe, e. en. 118 —123 | 6 18 10 s, A5, 9 80184, jilo ELECTRIC MANUFACTURING, &c. 
Bt. (7/6 | Do. 33 per Cent. Pref, Stock ............ 82 —85 |4 2 O Ja e 1053 j | ] 6d. | Alliance Electrical Co. 5% Cum. Pref... 12 6 13 4 es ue 
Bt.| 4% |- Do. 4 per Cent. Mort. Deb. Stk. (rd.)| 104 —107 | 3 14 9 | May, 350 114 103 1 71d. | Aron Electric Meter 6 Gum. Pret. . x .. | Mar, “ept P 
10| 66 | Eastern Extension esetere 104—114 | 6 1 9 Ju, ApJy,O| t || 5 % | British Insulated & Helsby Cables Ord. 611 | 618 0 | July, Feb s 
Bt. 4% Do. 4 per Cent. Deb. Stock . . . 105 —108 | 3 14. 1| Feb, Aug " | 530 | Do. 6 per Cent. Pret.. Peta 51—6 5 0 Jan, July ie 
100) 4% "Eastern & S. African 4, Mrt. Deb. 1909, 99 —102]3 18 8 |Feb,Aug | : St. 44%| Do. 4 1st Mort. Deb. red.) .......- 102 —10 4 5 6 (à 
100 % Do. Mauritius Sub. Debs. Tren) 92 ea aaa ATI id 22, [St. 417| British rhoms'n-Houst'n4) lst Mt. Db. 104 —106 | 4 4 9 T 
600 59. | Grout Northern of Copenhagen ... aa : TAN Deal | ud 5 3/0 | British Westinghouse 6 Pref............. 54-64 |418 0 e è 
100 15 ^ | Halifax & Bermuda4} Ist Mt. Db. (red. | j 99 —102 4 - t May. N his Ist. 47 Do. 4 per Cent. Mort. Deb. Stock 102 —104 | 3 16 11 103) i102j 
20 »;6 Indo- European G00505508000 262090099 4986 6 Do 9689 36 — 0 6 4 ( Mat 8 ad uo 2 es Brush Electrical Engineeri ing 1 —1} ee March . es ae 
100} 6 London Platino-Brazil. 6% Debs., 1904] 100 — 104 | 5 15 4 J ar, Di " f 924! Do. 6 per Cent. Pref. Non- Cum. 11—11 |617 2|Mar, Sept * ^ 
100| 4% | Pncific&Europe'n Tel.4 /Guar. Dbs.(rd.) 97 —100 |4 0 0 | June, -- Hoel 41»| Do. 4l per Cent. Paro Ist Deb. Stock 99 —102|4 8 3] Mar, Sept] .. a 
— St. 1: 11 ] : 
S West African Telegraph Shares ......... d * i "s St. 4); | Do. Perpetual 2nd Deb. Stock .. 59 —94 |4 14 11 Jau, July " 2s 
-4 * West Coast of America  ....... me 2 1v. 5 3 J 1 95 5 50 Callender's Cable Construction Ord. 1241 —134 7 8 2 Jan, Juiy 127 .. 
100 4 Do. 4 er Cent. DoD. EAT TETE vi Ret dy 4 3 í Ma: N y Ta | 5 2/0 Do. 5 per Cent. Cum. Pref.. 5} - 6 43 4 Jan, July =. ae 
-- | West India and Panama 18 ae May NOV " It. 0 Do. 4} per Cent. Ist Mort. Debs.(rd. | 198 —112| 4 0 3[Nov, May| .. a 
8/0 | Do. 6 per Cent Ist Pref. ex 8/0 arrears) 6. Hi nie. = ‘mae? Nev "M 1| tia. tOsstaer-Kaliuet Alkali Co. (fully paid) i1 6 0 ü T 5 $u 
up Do. 6 per Gent. 2nd Pref. ..........«-.-- 34 —1 í ve a J cdd. H = | St. 44 Do. 44^ 1st Mort. Deb. (red.) NW 92 — 07 4129 7 ee ee ee 
100] 57 |» Do. 5 per Cont. Debs. ...................-. 99 2 418 6 Ee 0 111 ud i 71d. Chadburn's Ship Telegraph Urd ......... 1-14 |5 6 S|March .. : Sa 
3/0 Western Telegrap h „6 6 6 6 66 „„ „„ „„ „ „ „„ „ ttoo. 11 —12 5 16 8 $ r, be | 3 1/6 Crompton and Oo: (Nos. 1 to 54 000) .. 9 — 2) 6°32 11 Jan, July = PS 
100| 5% . Do. 5/ Debs. (2nd Series, 1906) . 101 —104 | 4 16 une, Dec) | tt 100 5% |* Do. 5 per Cent. 1st Mort. Debs. (red.) 102 10% % 4 15 3 |Jan, July | .. | .. 
St.] 4: Do. 47 Dob. Stock (red.) ............... 96 —99 |4 1 3 b i us Euis n & swan United(“ A Sh.) (£3 pd.) 1 i Feb, Aug 2 * 
15 .. Do. (£5 paid) . 141-2 ++ Feb, Aug " si 
St. 4% | Do. 4 per Cent. Mort. Deb. on 7 3 ati ^ 4 7 June, Dec i = 
: St. 57 Do. 5 per Cent. 2nd Deb. Stock ...... 75 — 5 0 " bs 
TELEPHONES. 3lA t h 5| 2/6 | Edmundson's Electricity Corp. Ord. 63-74 |416 7]|H' if-yearly 6121 6l 
6/0 | Chili Telephone (fully paid) ............... 43 —5) [415 ugust .. 1033 1021 || 5| 3/0 | Do. 6 per Cent. Cum, Pret.. 6 -6 416 0 ip lo: i 
St. 6% National vo. Pref. Stock sesto amatttnone 102 —104 5 17 1 er 89 pi St. 41 / Do. 4) per Cent. lst Mort. Deb. (red. 107 2-2 EM) 4 9 6 a N T 
St. 447; Do. Def. Stock e9e-2898949999922550*08099099095205 88 —90 5 1 1 .. i | 2 1/23 Electric Construction Co. 8 e 14- 2 6 0 Q Jan, July s: iz 
60 | Do. 6 per Cent. Cum. Ist Pref......... 13 314 |4 5 9|Feb, Aug z 2425 bo. 3 ser Dent. Oma. Prat. 5m 448 4nd Lv E 
6,0 Do. 6 per Cent Cuni. 2nd Pei! 12 — 13 4 12 4 Feb, Aug 51 . | St 47 Do. 4 per Cent. Ist Mort. Deb. » (red. ) 100 —103 31s O0 Jan, July "n a 
2/6 Do. 5 per Cent. Non-Cum. 3rd Pref..| 54-53 |413 0 Feb, Aug 98 M “aed Electrolytic Alkali Ord. "n : : i : 
St. o * Do. Deb. Stock 3} per Cent. (red.) . 98 —100 | 3 10 10 | June, Dec ien 10 i| 7% | Do. 7 per Cent. Cum. Pref . .. Lr 2 * E 
Bt. Do 4 per Cent. Deb. Stock (red.). . r E. i | 10 5/0 | General Electric (1900) 5% Cum. Pref...) 91-104 4 17 7 is PH 
o. Si OPDIAT e nno inai ;—1 6 8 0 April, Oct st. 47 FG o Io S iS È 0 : 
àv | United River Plate . 54—6 6 5 0|Jul...... | 54/0 | Henley's Telegraph Works Ord. 15 —16 |716 3 * 2 
%6 | Do. 5 per Cent. Cum Pref. 11—5 415 3 June, Dec | 5 23 Do. 4} per Cent. Pref. . besk [4 139 5 d 
St.| 5; |* Do. 5 per Cent. Deb. Stock (red.) 105 - 108 | 4 13 8 | June, Dec St. 417 Do. 4] per Cent. Mort Deb. Stock (rd. j 1072-1114 1 1 110 [1052 
| 1015, | India Rubter, Gutta I TRA DE E Bi ai^ : 7 8 r Sent ae 19, 
100 1 Do. 4 er Ce nt. Ist Mort. Deb. (red.)| 100 — 10. 7s : Sn: 
FINANCIAL, INVESTMENT, &c. 10 5/0 | M: ather & Platt per Oent. Con. Pret] 113-12 .. |MarSept| .. 5 
3% | Elec. & Gen. Investment 6” Cum. Pref. 5}—5} 5-4 4 .. M 12/36/0 . Construction & Mainteu ce. 33 —360 6 13 4 Mur, July | 35 331 
2/6 |fGlobe Telegraph and Trust 81 —9 5 19 6 [os Ap Jy 0 F 8h 100 47 Do. 4 per Cent. Deb. Bonds, 1909..... 101 —104 | 3 16 2 | Jan, July 22 - 
3/5 |t Do. 6 per Cent. Prei .. 111—124 | 4 12 4 PAE 05 0 1435] 111 [f 5 3/6 | Willans and Robinson Ord. ...............) 7 —8 | 5 6 3|Apr,Oct TË i2 
Om o uy ENCORE RUE PIPER 64—74 |5 6 8 Uct . — 1 3/0 Do. 6 per Cent. Cum. Pref. een] | 0b-—7 | 4 5 9 | Apr, Oct ND 55s 
100 6% Submarine Cables Trust (Cert.) ......... 103 —111|5 9 1 April, Oct e. Bt. ..| 199 —103 3 17 10 | May, Nov - * 


* In calculating the yield, allowance has been made for accrued interest, but not for redemption, | Ex dividend. 1 The Toloi Stock ee Committee have refused to quote thes 
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NOTES. 


THE cable from St. Margaret's Bay to La Panne, which 
forms a link in the two London-Brussels telephone lines opened 
on Monday, is the longest submarine telephone cable yet laid. 
Its length is 47:27 nauts, which may be compared with the 
telephone cable from England to Ireland, measuring 233 nauts, 
and the three cables between England and France, whose 
lengths are 20:8, 22:8 and 20:65 nauts respectively. The cores 
of all these cables are practically identical, but in spite of the 

greater length of cable in the London- Brussels route, the KR 
of this line is not very different from those of the London- 
Paris lines, owing to the greater length of the land-lines in 
connection with them. The KR of the latter is from 7,300 to 
8,000, and that of the London-Brussels line 8,894. In the case 
of the Irish cable, when long lines are connected to it the KR 
is much greater than the above figures, although for short. dis- 
tances it is less ; in fact, from Penzance to Cork, for instance, 
speaking can only be carried on without difficulty when the 
Telephone engineers 


conditions are particularly favourable. 
must not forget, however, that the * KR law" is merely a 
rough and ready one which may be employed for comparing 
lines which are nearly similar. In addition, there is a third 
line factor—inductance—which must be taken into account. 
Speaking between the South of England and Ireland could 
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doubtless be considerably improved by the insertion of induc- 
tance coils in series with the line at certain intervals, but there 
are difficulties to overcome in carrying this out on a submarine 
cable. A determination of the size and distance apart of such 
coils, and whether they could be dispensed with on the cable 
portion of the line, would be a good subject for experiment by 
the Post Office engineers and for mathematical investigation 
by Mr. OLIVER HEAVISIDE, to whom practically all that we 
know in connection with the advantageous effects of inductance 
in long-distance telephone and telegraph lines is due. Suc- 
cessful experiments with actual lines on the basis indicated 
by him and subsequently repeated by Pupix, have already 
been made in America and Germany. 


WE have already referred to BLoNpLoT's fascinating dis- 
covery of a new kind of light which penetrates black paper, 
ebonite and metals, and can be refracted, reflected and polarised, 
but produces no phosphorescence and no effect on a photo- 
graphic plate. BLONDLOT has since shown that the new rays, 
which he calls N-rays, are pretty generally found in flames, 
and may be detected either by means of a very small blue gas 
jet, which brightens up under their influence, or by means of 
a luminescent screen previously exposed to sunlight. A con- 
venient contrivance is a piece of ground glass mounted between 
the eye and the little flame, since its variation of luminosity 
is more easily perceived than that of the flame itself. We are 
coming within measurable distance of Röntgen pictures from 
the solid, since all the usual optical apparatus are available for 
the new rays. Their discoverer thinks that they are infra-red 
rays somewhere in the gap between RUBENS residual rays and 
LEnrpzw's short electric waves. It is very strange that other 
physicists have not taken up this pregnant subject. Their 
lethargy contrasts curiously with the rush made for the 
Röntgen rays in 1896, and yet the new rays are likely to be 
of greater importance, both theoretically and practically. 


5 

A SHORT time ago (The Electrician of May 8, 1903), we stated 
precisely what, in our opinion, might be taken as the interpre- 
tation of the law on the position of local authorities with 
regard to house wiring. We are glad to see that our view 
has had recent official endorsement by the Local Government 
Board. In response to applications from local authorities 
for permission to borrow money for “free wiring,” the Local 
Government Board now reply to the effect that they 
have consulted the Board of Trade upon the question. They 
have been informed that the view of the Board of Trade is 
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that undertakers are authorised by their provisional orders, 
under the Electric Lighting Acts of 1882 and 1888, to lay 
down lines as far as to the consumers’ terminals, and, if required, 
to supply meters; but that there is nothing in the orders or in 
the Acts to empower the undertakers to execute any works on 
The Local 


Government Board, therefore, no longer entertain applications 


the consumers’ premises beyond the terminals. 


by local authorities for sanction to loans for the execution of 
This, it 
should be noted, must be taken to apply to the installation 


works beyond the consumers’ terminals and meter. 


of motors as well as to ordinary house wiring. 
j * 

ANOTHER matter in which small local authorities occa- 
sionally err by insufficient knowledge of the provisions of the 
law controlling municipal electricity supply is in the matter 
of allocating profits and deficits. The Devonport Town 
Council, for instance, at their last meeting quietly reversed 
the recommendation of their Finance Committee to include a 
deficit from their electric lighting undertaking in the estimate 
for the general district rate, and resolved that it should be 
carried to a suspense account. This would be quite equitable 
if it did not happen to be illegal, for the Council's electricity 
works have now a growing tramway and lighting load, and 
doubtless there wil be a profit next year. However, this 
profit, — we hope, after due provision for depreciation, —will 
be applied to the relief of rates, so that the outcome will be 
the same. But the Council's recent resolution will have to 


be rescinded. 


9 

THE extra meeting of the Physical Society, convened last 
Friday at University College to meet Prof. RUTHERFORD, 
was a crowded and enthusiastic gathering which afforded the 
strongest evilence of the great interest the study of radio- 
active matter is exciting among physicists. We cannot attempt 
to summarise here Prof. RUTHERFORD’s Paper, for it itself 
was a very condensed résumé of the great body of work which 
has been accomplished during the past two years in this branch 
of electricity; but the suggestions put forward by Prof. 
RUTHERFORD in explanation of some of the mysteries of 
his subject have special value, and must carry great weight. 
He believes that the radio-active elements such as radium, 
uranium and thorium, which are all elements of very 
large atomic weights, consist of unstable atoms settling down 
gradually to states of greater stability and ejecting portions 
of themselves from time to time in the process. Some of these 
ejected portions leave the atom with speeds approaching that 
of light, and constitute rays of great penetrative power ; while 
another product of the inter-atomic changes is a gas-like 
The result of 
the ensuing degradation of the atom of the emanation is a 


emanation which is itsclf atomically unstable. 


radio-active substance, again unstable, whose further breaking 
down is accompanied by the emission of rays and by all the 
other peculiar phenomena associated with radio-active matter. 
Again, in the case, for example, of radium, since the atoms in 
the interior of a mass of the solid substance are continually 
ejecting heavy bodies moving with enormous velocities, it is 
evident that this internal self-bombardment may be the cause 
of those self-heating effects which have excited so much 
attention recently. 


SIR OLIVER LODGE, in a characteristic and impressive dis- 
cussion of certain points of the Paper, called attention to the- 
immeasurable importance of the problems with which we have 
been brought face to face. Ever since the conception had 
arisen that atoms of matter were clusters of electrons in com- 
plicated orbital motion, he had been looking for evidences 
of the disintegration of atoms, but had little expected such 
evidence so soon to be produced. A heavy atom had its 
analogue in the nebula of the astronomer. The latter, in 
the course of ages, devolved into more and more stable planetary 
systems, throwing off now and again a planet or two in the pro- 
cess. So the heavy atoms might be conceived as descending 
along the steps of stability, as we call the elements, and, possibly, 
in the end, dissipating into detached electrons. But the 
progress of an appreciable mass of the matter is so very slow 
that only by extremely refined methods and only in the 
strongly radio-active elements has it yet been detected. With 
regard to radium, he inclined to the view expressed by 
Prof. RUTHERFORD, that inter-atomic change was the source 
of heat energy. Later in the discussion, in contradistinctior. 
to this view of this property of radium, Prof. EVERETT 
suggested that the possession by the atoms of the element 
of special resonance to stray ether waves might account for 
the phenomenon. 


TEPES 

Ir has long been recognised that the addition of a tramway 
load to the lighting load of an electricity works is most 
desirable, and tends to economy, whereas a lighting load super- 
posed on the ordinary load of a traniway power house tends to: 
increase the cost of generation and the difficulties of manage- 
ment. Yet it is also recognised that if the lighting and traction: 
systems be owned by the same authority, it is more economical 
to supply them from one generating works. Six years ago» 
when the electric tramway scheme of the Glasgow Corporation 
was in its initial stages, a proposition was put forward to the 
effect that the two undertakings should be combined, but, 
owing to jealousies between the electric lighting and tramways 
committees, this proposal was negatived. Last week a similar 
suggestion was put before the Council and received warm 
support; after much debate, however, the motion was lost by 
the casting vote of the Chairman. Although the capacities of 
the two works are large—lighting 12,396kw. and traction 
11,200kw.—yet there is little doubt that considerable saving 
could be effected by dividing the lighting and traction load 
between each of them. We are willing to admit that in the 
case of two such large undertakings the question of adminis- 
tration is even more important than that of engineering 
economy, but the Corporation of Glasgow, with its excellent 
business and financial abilities, should be equal to the task of. 
managing a concern of this nature. 


fee 

THE most suitable floor-paving for engine rooms of supply 
stations is a matter on which opinions differ largely, as evidenced 
at a discussion the other day on this subject at the Society 
Floors built 
up of cement, wood-blocks or tiles are mostly in use at present. 


of Engineers, reported elsewhere in this issue. 


A good floor produces no dust detrimental to machinery, 
it docs not deteriorate or become unsightly under the action 
of stray oil, it must be comparatively cheap, and, if damaged. 
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in any part, as may happen in erecting or removing machinery, 
must be capable of easy and effective repair. Concrete or cement 
is comparatively cheap, but oil acts upon it detrimentally, 
it alows dust to form, and is unsightly when patched up. 
Wooden floors are not open to these objections, but they increase 
the risk in case of fire if not specially treated with fire-proof 
compound, and their colour renders the finding of tools 
and small fittings, during erection and repair, more difficult 
than a brighter floor would do. A floor built up of tiles 
appears to combine most of the good qualities of the pre- 
ceding ones, provided that the tiles are chosen of a suitable 
material, upon which oil has no injurious effect. 
— — ———— 


British Association We learn that Mr. Balfour has con- 
sented to act as president of the British Association during its 
Cambridge meeting next year. 


Post Office Telephone System.—The Chiswick exchange of 
the Post Office London telephone system will be opened on 
July 3rd. The equipment of this exchange is precisely similar 
to that of the Putney and Kingston exchanges, which were 
described in The Electrician, Vol. XLIX., pp. 544 and 626. 
The switchboard has a capacity of 400 subscribers, in two 
200-line sections. 


Cable Interruptions. 


Date of Interruption. 


Dominica —Martinique .........+ F May 9, 1902 
St. Lucia - Martinique... ee May 9, 1902 
Guadeloupe— Martinique censeo May 9, 1902 
Puerto Plata — Martinique à July 10, 1902 
Anjer— Kaliand d ᷣUꝛU·Ui˙— . Aug. 2, 1902 
Cayenne — Pinbeirowſ E ã . ã 3 Aug. 13, 1902 
St. Lucia—St. Vincent rene Sept. 19, 1902 
Reissi-Issa (Yemen)— Camaran.. n e Oct. 22, 1902 
Paramaribo— Cayennn lt t . .. . Feb. 27, 1903 
New York—Hayti i .. T April 15, 1903 
Assab — Massowah ........ MORE NE SIA eE A June 1, 1903 


International Chemistry Congress.—Among the Papers 
read before the International Chemistry Congress which was 
opened in Berlin last week was one by Sir William Crookes on 
“ Modern Views on Matter : the Realisation of a Dream.” A 
number of new chemical processes have also been described, in 
which several of the large Continental electrical engineering 
firms are interesting themselves. In connection with the 
Congress the German Chemical Society met on June 3rd for 
the purpose of presenting the Hofmann Foundation Gold Medal 
to Sir William Ramsay and to Prof. Moissan of Paris. The 
medal is awarded every five years to a foreigner for distin- 
guished chemical research work. 


German High-speed Electric Traction Experiments.-— The 
Times on Tuesday stated that during the course of the next few 
weeks a highly interesting competition between steam and 
electrically-hauled trains will take place on the Prussian State 
railways between Hamburg, Hanover and Berlin. All the 
leading locomotive builders and electrical firms in Germany 
have been invited by the State to submit designs and specifica- 
tions both of high-speed steam locomotives and electric loco- 
motives, or motor cars capable of running at a speed of 100 
miles per hour with a light load and 90 miles per hour with 
ordinary traffic. The forthcoming tests are to be a continua- 
tion of the high-speed electric railway experiments described 
in Lhe Electrician, Vol. XLIX, p. 1,023. 

Alleged Electrolysis on the Leeds City Tramways.—A 
sensational article recently appeared in the Leeds Mercury 
stating that serious cases of electrolysis had been observed in 
Leeds, certain gas mains and electric lighting mains having 
been damaged. Our contemporary makes much of the matter, 
and profits by the circumstance to publish a long alarmist 
article in order to drive home its point that the profits of 
revenue-earning departments of the Council should not be 
allocated to the relief of the rates. We are unable to obtain 
accurate information from the tramways department of the 
precise nature of the damage, but as the matter is now being 
investigated by Messrs. Hopkinson and Talbot, the consulting 
engineers to the undertaking, a full report will doubtless soon 
be available. 


Marylebone Arbitration.—It will be seen from the Trinity 
Term Cause List, set out on another page of this issue, that 
an action is pending in the Chancery Division between the 
Metropolitan Electric Supply Co. (Ltd.) and the Marylebone 
Borough Council. In this action the company are sceking 
specific performance by the Council of the terms of the Award 
made as far back as February 4th last by Mr. C. A. Russell, 
K.C., and also for enquiries as to the amount incurred for 
capital expenditure and otherwise by the company since 
December 31, 1901, the date agreed between the parties to 
the arbitration as that to which such arbitration referred. In 
this connection it may be mentioned that the taxed costs 
which Marylebone Council have to pay to the Metropolitan 
Company in respect of the arbitration proceedings have been 
fixed at £10,698. 17s. 1d. | 


Mansfield Corporation Electricity Works.—The new elec- 
tricity works of the Mansfield Corporation will be opened on 
Wednesday, 17th inst. The provisional order was obtained in 
1899 and Mr. R. Hammond has acted as consulting engineer. 
Continuous current at 480 volts between the outers will be dis- 
tributed by 87 miles of Western Electric Co.'s triple-concentric 
lead-covered cables, in Doulton conduits under the footway. 
Five boilers—two Babcock and Wilcox and three Lancashire— 
have been installed, having a total evaporative capacity of 
32,000lb. of water per hour. Natural draught will be used 
for the Lancashire boilers and an electric fan for the B. and W. 
(dust destructor) boilers. Hall compound feed pumps and 
injectors will supply feed river water to the boilers, which are 
fitted with Proctor stokers. A 96-tube economiser has also 
been installed. "The boilers will supply steam to three Alley 
and Maclellan double-acting high-speed three-crank triple- 
expansion engines, whose aggregate I. HI. P. is 1,000. Condens- 
ing will be effected by Ledward ejector condensers with 
motor-driven pumps and water from an adjacent stream. 
Coupled to the engines are three Parker multipolar dynamos 
with a combined capacity of 600kw. The battery consists of 
292 Tudor cells, having a capacity of 1,000 ampere-hours and 
a maximum discharge rate of 350 amperes. 

Wireless Telegraphy.—On Thursday, June 4th, Prof. J. A. 
Fleming delivered the second of his two Royal Institution 
lectures on Electric Resonance and Wireless Telegraphy.” 
In commencing, he explained the nature of Hertzian waves 
and how they were produced whenever the electrical strain 
along a wire radiator was momentarily relaxed by a spark 
jumping across an air-gap in a circuit connected to the 
radiator. The oscillations set up thereby cause the radiator to 
send off in very rapid succession a series of loops of intense 
electric strains which radiate through space in a similar manner 
to that in which waves, produced by a disturbance in water, 
radiate, the difference being that, while in the latter case the 
disturhance proceeds along the plane of the water surface, in 
the former case the disturbance extends in all directions. The 
radiation of electric waves 1s the more intense and of a sus- 
tained character, the greater the capacity of the sending appa- 
ratus, and since for obvious reasons this cannot be greatly 
increased in the radiator itself, it was put, in form of con- 
densers, in an adjoining circuit, from which the electric oscil- 
lations are transmitted to the radiator by a tuned transmitter. 
On the receiving side the electric waves are caught by a 
receiving wire, similar in construction to the radiator, and led 
to the coherer (or, as Prof. Fleming terms it, Kumascope ), 
the peculiarity of which is that it closes a secondary circuit the 
moment it is acted upon by an electric wave. Prof. Fleming 
then went on to describe the metal-filing coherer of Branly, 
the magnetic receiver of Marconi, the electrolytic coherer of 
de Forest, the mercury coherer of the Italian navy, and the 
arrangement of Lodge-Muirhead. The. lecturer then referred 
to the possibility of tuning transmitters and receivers in such 
a way that telegraphic communications between different 
stations could be carried on simultaneously and within the 
same sphere of influence without interfering with one another, 
pointing, as an instance, to the experiments recently carried 
out by Mr. Marconi on the south coast of England. The 
lecture was accompanied by various experiments and numerous 
lantern slides. The most interesting experiment was the wire- 
less communication which was kept up during the lecture, 
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between the lecture room and University College, a distance 
of 14 miles, and between the lecture room and the station at 
Chelmsford to which Mr. Marconi was sending messages from 
Poldhu. One of these, sent by Mr. Marconi in response to a 
question put to him by Prof. Dewar, ran thus:—'* My best thanks 
to the president of the Royal Society and yourself for your kind 
message. Communication with Canada was re-established on 
May 23rd.—Marconi.” As Prof. Fleming mentioned, there 
was not room enough on the roof of the Royal Institution to 
erect an aerial suitable for receiving from Poldhu direct, 
although otherwise a direct communication could no doubt be 
obtained. The wire erected at the Royal Institution was 60ft. 
high. The messages from Poldhu were, therefore, trans- 
mitted directly to Chelmsford, and from there sent on to the 
Royal Institution. It was interesting to note that, with an 
aerial at the latter place lower than the surrounding houses, it 
was yet possible to receive perfectly the messages sent from 
Chelmsford, 25 miles out of London. In a letter to The Times 
yesterday, Prof. Fleming complains that during the lecture a 
deliberate attempt was made by some person outside to wreck 
the exhibition of the remarkable feat of receiving the above 
wireless telegraphic messages at the lecture table. He gives 
no details, but states that he has evidence that it was the work 
of a skilled telegraphist, and of some one acquainted with the 
working of wireless telegraphy. 


“De Magnete" and its Author.—In his second and last lecture 
on the above subject, at the Royal Institution last Saturday, 
Prof. Silvanus P. Thompson gave the audience a biographical 
sketch of Gilbert (or Gilberd, as it was spelt in that time and also 
by the author himself), his family and his friends, and mentioned 
numerous other personal items pertaining to the great writer. 
In commencing, Prof. Thompson dealt with the manuscripts 
left behind by Gilbert on his death; which were handed over 
to Bacon to be edited and published. Bacon, it appears, how- 
ever, instead of publishing the work as Gilbert’s, made use of 
this physicist’s discoveries and ideas for his own purposes, and 
belittled and ridiculed Gilbert at the same time. The post- 
humous manuscripts were subsequently published by Gilbert's 
step-brother William, sometimes called ** William Gilbert the 

ounger.” Passing to the history of the Gilbert family, the 
ecturer remarked that persons bearing this name could be 
traced back many centuries before Gilbert’s time ; but the first 
of Gilbert’s forefathers to be known with certainty was his 
great-great-grandfather, Thomas Gilbert, who lived in the early 
15th century. Commencing with this man, Prof. Thompson 
followed the pedigree down to Dr. Gilbert. The lecturer then 
passed on to the coat of arms of the family, explaining the 
designs and drawing attention to similarities existing between 
these and other arms, notably those of the Guild of Weavers. 
Gilbert's friends, who played no small part in his life, were 
mentioned ; amongst the chief ones were Robert Norman, 
William Barlow, Edward Wright and Briggs, besides many 
others of lesser importance. The lecturer then dwelt on the 
chief subject of the day's lecture—viz., Dr. William Gilbert's 
life. It had for long been commonly supposed that he was 
born in 1510, but several conclusive facts point to a later date, 
and the year of his birth can with fair accuracy be taken as 
being 1544. He was educated at St. John's College, Cambridge, 
where he took his degree as Doctor of Medicine in 1569. He 
then travelled for four years on the Continent, nothing regard- 
ing his travels, however, being at present known. On returning, 
he settled down in London in 1573, and was admitted to the 
Royal College of Physicians, of which he became censor, 
treasurer, and, in 1599, president. His residence was in 
Peters-hill near St. Paul's. In 1601 he was appointed 
physician to Queen Elizabeth. He died November 30, 1603, 
it is said of the plague, surviving the Queen only eight months, 
and was buried in Colchester. A splendid gravestone was 
erected to his memory by his step-brothers and step sisters, 
decorated with his and their coats of arms, the designs of which 
were explained by Prof. Thompson. Dr. Gilbert was in his 
profession proper of no mean ability, as might be supposed 
from the fact that he was the Queen's physician. He was, 
along with three others, proposed as chief physician to the 
navy, although it is not recorded if he was appointed 
to this post or not. In view of his great achievements 


in magnetical researches it would not be surprising if 
he had advanced the profession of medicine by some 
invention or discoveries. However, nothing is known in 
this respect; it is quite likely that the loss of his wmanu- 
scripts and books in the great fire of London accounts for this. 
Dr. Gilbert is described and pictured by his contemporaries as 
a tall, sharp-featured man, quick and sound in judgment and 
fond of company. He died a wealthy man, leaving behind 
him extensive landed estates in Essex and Suffolk. He was 
not married. The lecture was accompanied by many interest- 
ing slides, showing the portrait of Gilbert (an old reproduc- 
tion of a portrait given by Gilbert to an Oxford College, and 
which disappeared some 100 years ago), the pedigree and the 
arms of the family, his house in Colchester, several specimens 
of his signature and other things too numerous to mention. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 12th. 
“PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) "Some Experiments on Shadows in an 
Astigmatic Beam of Light," by Prof. S. P. Thompson, F. R. S.: (2) 
* The Positive Ionisation Produced by Hot Platinum in Air at 
Low Pressures,” by O. W. Richardson; (3) On a Method of 
Determining the Viscosity of Pitch-like Solids," by Prof. F. T. 

Trouton and E. S. Andrews. 
MONDAY, June 15th. 

INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ SECTION, 

7:90 p.m. Annual Business Meeting, when the election of the Com- 
mittee for the ensuing session will take place. 

TUESDAY, June 16th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. The Eleventh ‘‘ James Forrest Lecture, by W. H. Maw, on 
„Some Unsolved Problems in Engineering.” 

WEDNESDAY, June 17th. 
ENGINEERING CONFERENCE. 

10 a.m. Meeting at the Institution of Mechanical Engineers, Storey’s- 
gate, when Mr. J. C. Hawkshaw, President of the Conference, w ill 
deliver an address. 

10:30 a.m. Section I. Meeting in the Surveyors' Institution, Little 
George-street, Westminster. Among the Papers to be read will 
be one by W. J. Cudworth on “ Automatic Signalling.” 

10:30 a.m. Section IIl. Meeting at the Institution of Mechanical 
Engineers, Storey's-gate. Papers to be read: (1) “Speeds of 
Overhead and other Cranes as a Factor in Economic Handling of 
Material in Working,” by Archibald P. Head; (2) “ Internal 
Combustion Engines for Driving Dynamos,” by H. A. Humphrey. 

10:30 a.m. Section IV. Meeting in the Surveyors’ Institution, Little 
George-street, Westminster. Among the Papers to be read is one 
on *' Percussive Coal Cutters,” by Sir Thomas Wrightson. 

10:30 a.m. Section VII. Meeting in the Guildhall, Westminster. 
Paper to be read: '* Wireless Telegraphy," by E. A. N. Pochin. 


RovAL MR&TEOROLOGICAL SOCIETY. 
4:30 p.m. Ordinary Meeting at 70, Victoria-street, Westminster. 


THURSDAY, June 18th. 
ENGINEERING CONFERENCE. 

10 a.m. Section I. Meeting at the Institution of Mechanical Engi- 
neers, Storey’s Gate. Papers to be read: (1) “ The Organisation 
and Administration of an American Railway,” by Lieut.-Col. H. A. 
Yorke ; (2) "The Relative Advantages of Overhead, Deep Level 
and Shallow Subway Lines for the Accommodation of Urban 
Railway Traffic," by S. B. Cottrell. 

10 a.m. Section III. Meeting at the Surveyors’ Institution, Little 
George-street, Westminster. A Paper will be read on “ Appren- 
ticeship in Engineering Education," by Prof. J. D. Cormack. 

10 a.m. Section VII. Meeting at the Surveyors’ Institution. Papers 
to be read: (1) Applications of Electricity to Driving Carriages 
in Towns," by Lieut.-Col. R. E. B. Crompton ; (2) " Transmission 
and Distribution by Single-phase Alternating Current," by E. W. 
Monkhouse. 

FRIDAY, June 19th. 
ENGINEERING CONFERENCE. 

10 a.m. Section II. Meeting at the Guildhall, Westminster. Papers 
to be read: (1) “The Modern Equipment of Docks, with Special 
Reference to Hydraulic and Electric Appliances,” by Walter Pitt ; 
(2) Recent Improvements in Canal Engineering," by Mr. Gerald 
FitzGibbon. 

10 a.m. Section V. Meeting in the Guildhall, Westminster. A Paper 
will be read on Steam Turbines,” by Prof. A. Rateau. 

10 a.m. Section VII. Meeting in the Surveyors’ Institution. Papers 
to be read: (1) “ High-speed Electric Traction on Railways," by 
J. W. Jacomb- Hood; (2) The Position and Protection of the 
Third Rail on Electric Railways,” by W. E. Langdon. 


ROYAL INSTITUTION. 
9 p.m. Evening Discourse by Prof. Pierre Curie on Radium” (in 
French). 
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NEW MOTOR CARS FOR THE CENTRAL LONDON RAILWAY. 


For nearly two years motor cars have been under trial on 
the Central London Railway, two experimental trains having 
run since September, 1901. These trains each consist of two 
motor cars and four ordinary cars, the motor cars being 
ordinary cars modified at one end to suit a truck carrying two 


The motor truck (Fig. 1) is of the equaliser type, with angle 
steel top frame, channel steel transom and bolster of steel 
plate. The horn blocks are of cast steel. The truck carries 
two motors rated at 130 H.P. on the basis of one hour's run 
with a temperature rise of 75°C. at the hottest part. The 
motors are of the solid-frame type, the 
field magnet being a single casting sup- 
ported by two bearings on the truck axle 
and a lug resting on a bracket rivetted to 
the transom. The magnet frame is pro- 
vided with openings at each end, by which 
the armature can be removed. These 
openings are closed by circular castings, 
which carry the armature shaft bearings. 
The motor carcase has ventilating covers 
at the end farthest from the commutator. 
The armature has ventilating ducts, 
possesses 39 slots with 10 conductors per 
slot, and is *series-wave" wound. The 
commutator has 195 commutator bars. 
On account of the limited space available, 
an interesting design has been adopted for 
the motor carcase, the commutator at one 
end and the armature end plate at the 
other overhanging the bearing, as shown 
in the sectional arrangement of the motor 
in Fig. 3. The armature shaft, it will 
be noticed, is hollow, allowing a stream 
motors of about 100 H.P. each. With these trains it was found | of cold air to pass through it and through the ventilation 
that vibration was practically non-existent, and accordingly | ducts in the armature. The air passes out of the carcase 
the directors decided to adopt motor cars for the entire | through the ventilation covers mentioned above. The com- 
working of the line. Fifteen of the new trains are now in | plete motor weighs 4,37 5Ib., including gear, of which 2,0401b. 
operation, and it is expected that within a few days the loco- | is spring borne. With 200 amperes at 500 volts, each motor 
motives will be entirely withdrawn. Owing to the necessity | gives a tractive effort of 3, 150lb. at the tread of the wheel, 
of operating longer trains than six cars, and to the desirability ^ which is 34in. in diameter, and at a speed of 144 miles per 
of making the cars even more nearly 
fireproof than the experimental ones, the 
new cars differ in important details from 
the old ones, but on account of the arrange- 
ment of grades at stations it is only 
necessary to have motors on the front and 
rear trucks of the trains. The new trains, 
therefore, consist of five ordinary and two 
motor cars. 

The motor cars have the undertrame 
bent over the top of the motors instead 
of having the truck swinging between 
the sole bars, as in the experimental cars. 
The underframe carries a car body similar 
to those on the trailer cars but shorter, 
and a stecl cab which extends as far back 
as the bent part of the frame and which 
contains all the operating gear. The cab 
is constructed entirely of steel, the floor 
being of chequer plates hinged so as to 
give access to the motors. There is a swing 
door at each end of the cab, so that passen- 
gers can pass out of either end of the train. 
The doors on the front of the cab are 
glazed, and that at the rear partition, 
between it and the passenger compart- Fia. 2.—SwITOHBOAKD, 
ment, is of steel. The sides of the cab are 


Fic. 1.—Motror Truck. 


Contactors, REVERSING SWITCH AND RESISTANCES INSIDE THE MOTUR Cas. 


provided with large openings closed by steel sliding shutters, 
so as to give access to the electrical apparatus, pump, &c. The 
end of the car body next to the cab is panelled with Uralite” 
veneered with sycamore and framed with teak so as to match 
the remainder of the car body ; the door between the cab and 
car body is similarly panelled at the side next to the car body. 
The whole end of the cab next to the car body, including the 
door, is covered with “ Uralite.” 


hour, the temperature rise after a day’s service of 16 hours 
being about 30°C. above atmosphere. The truck carries a 
collector shoe of chilled iron suspended by four links from a 
cast-iron base, which is carried on a walnut board attached to 
one of the motor frames. The truck under the passenger end 
of the carriage is practically the same as that of an ordinary 
car, differing from it only in having a wider wheel. It also 
carries a collector shoe similar to that on the motor truck, 
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the board on which it is carried being suspended from bearings 
on the axle. The system of control is that of the British 
Thomson-Houston Co., considerably modified to suit the very 
special conditions of the railway. The principal features of 


inside the cab. The reversing switch and rheostats are placed 
underneath them, as shown in the illustration. On the front 
end of the frame, immediately behind the driver, is a slate 
panel carrying switches and fuses for the main motor circuit, 
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Fic. 3.— LONGITUDINAL SECTION OF CENTRAL LONDON MOTOR. 


this system as applied to the electrically-equipped trains | control circuit, lighting and air compressor. All the motor 


of the District Railway were described in The Electrician 


circuit connections on the switch frame are of bare copper 


of May Ist, pp. 64-67. 
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On the Central London trains, the 
master controllers, contactors, reversing switches, resistances 


rod and the control cireuit connections of asbestos-covered 
wire. The motor leads are enclosed in flexible steel sheath- 


Il 


Fic. J. - Vnw or MoToR-CAB END or Motor Car. 


and all other appliances pertaining to the motor gear, 
are carried only on the driving platforms of the motor 
cars. As shown in Fig. 2, the electromagnetic switches 
(termed “contactors ”) are carried on an angle steel frame 


ing, and the leads to the collector shoes, the control circuit 
cable along the train, and all the auxiliary circuits for the 
lights, compressors, instruments, &c., are carried in wrought- 
iron piping. On the side of the cab opposite the switch gear 
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are placed the air compressor, main reservoir, tool chest and 
sand boxes. The compressor, with two cylinders in tandem, is 
directly driven by a series motor. The armature shaft and 
crank are so constructed that the whole can be drawn out 
through the motor case by removing the end casting of the 
motor. It compresses 14 cub. ft. of free air per minute ; an 
automatic governor is provided which cuts off the current when 
the reservoir pressure reaches 901b. per square inch, and switches 
it on when the pressure falls to 80lb. On the driving platform 
are placed the master controller, the valves and cocks for 
operating the air-brake, whistle and sand blast, also the ammeter, 
voltmeter, air-pressure gauge and hand-brake wheel (see Fig. 5.) 
The weight of the car complete without passengers is 25 tons, 
of which 164 tons are supported at the motor end and 63 at 
the trailer end. The load that is not spring-borne is approxi- 
mately 2 tons per axle, or practically the same as on the 
experimental cars. Each motor car seats 42 passengers, and 
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Fic. 5.—M ASTER. CONTROLLER, VALVES AND Cocks FOR OPERATING 
THE AIR BRAKE AND AIR PRESSURE GAUGE. 


each ordinary car provides for 48. The weight of a train of 
seven cars is 113 tons, including passengers, the number of 
seats being 324. The weight of a seven-car train with gearless 
locomotive, as formerly employed, is 138 tons with 336 seats. 
This works out at a weight per passenger of 0:348 tons in the 
former case and of 0:411 tons in the latter case. An outside 
view of the cab end of the.new motor cars is given in Fig. 4. 
The operation of these trains is described by the officials of the 
railway as being perfect in all respects. Our thanks are due 
to Mr. H. F. Parshall, the consulting engineer, for giving us 
the information contained in this article, and to the Central 
London Railway Co. for permission to take the photographs 
from which our illustrations have been prepared. 


Royal Society.— Among the Papers down for reading yester- 
day were the following :—“ The Bending of Electric Waves 
round a Conducting Obstacle; Amended Result,” by H. M. 
Macdonald, F. R. S.; On the Structure of Gold Leaf and the 
Absorption Spectrum of Gold,” by Prof. J. W. Mallet, F.R.S. 
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ON THE MEASUREMENT OF MAGNETIC FORCE. 
BY G. F. C. SEARLE, M.A. 


In the course of some experiments made in 1902 upon the 
magnetic properties of transformer iron, it occurred to me 
that a millivoltmeter might be used in such a way as to indi- 
cate directly the magnetic force due to the magnetising current. 
I have since learned from Mr. A. Campbell that practically 
the same inethod is in use at the National Physical Laboratory ; 
it has probably been used by other experimenters also. Yet, 
as the method is not given in any of the text-books with which 
I am acquainted, it may be useful to give a brief account of it. 

For measuring the magnetising current I use a Weston 
millivoltmeter, connected in parallel with a suitable shunt. 
The millivoltmeter, used in this way, is immensely more con- 
venient than an ampere-meter, since with a suitable set of 
shunts the same instrument can be employed to measure 
currents whose values vary over a very wide range. 

To make the voltmeter indicate magnetic forces instead of 
currents, all that is necessary is to put a resistance coil in series 
with the voltmeter so as to diminish its sensitiveness, the 
resistance of this coil being so adjusted that the voltmeter 
reading is a simple multiple of the magnetic force due to the 
current. The electrical connections are shown in the figure, 
Here I is a ring of iron, wound with a magnetising coil whose 
terminals are connected to the reversing key K, and the circuit 
also includes a regulating resistance, R, and S, the shunt 
belonging to the millivoltmeter, the current entering and 
leaving S by the terminals A and B. The millivoltmeter V 


is joined to C D, the potential terminals of the shunt, the 
resistance coil () being put in series with the voltmeter, so as 
to diminish its sensitiveness. 

The method of adjusting Q will be at once understood from 
an example. I have an iron ring wound with a magnetising 
coil at the rate of 17:0 turns per centimetre of the mean cir- 
cumference. The magnetic force per ampere is, therefore, 
4r x 17/10 or 21°37 gauss, while the current required to pro- 
duce 5 gauss is 0:231 ampere; with the appropriate shunt a 
current of 0:234 ampere gives a reading of 117 divisions on 
the scale of my voltmeter. Having adjusted the current to 
this value, I found by experiment what length of German 
silver wire I must put in series with the voltmeter to bring 
the reading down to 50, and I then made up the wire into a 
permanent coil for future use with the same iron ring. With 
this arrangement the magnetic force at any time is obtained 
by simply dividing the voltmeter reading by 10. I ought to 
add that putting the extra coil Q in series with the voltmeter 
alters the current in the main circuit, but in my case by only 
a quite negligible amount. The change in the current caused 
by inserting Q will be much diminished if a large “ ballast ” 
resistance (Ballastwiderstand) be included in the circuit, the 
battery power being at the same time suitably increased. The 
ballast resistance is, of course, only needed during the adjust- 
ment of Q. 

When everything has been adjusted in this way, it is very 
easy, by means of a suitable rheostat, to adjust the magnetic 
force to definite values such as 0:5, 1:0, 1:5,...gauss. By taking 
definite values of the magnetic force, for which to determine 
the values of the magnetic induction, the process of plotting 
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the resulting B-H curves is facilitated. I also find that the 
power of taking direct readings of the magnetic force at every 
stage greatly assists the observer in following intelligently the 
process of testing iron either for permeability or for hysteresis. 

An alternative method of using the millivoltmeter to 
measure magnetic forces, is to make and adjust a new shunt 
to suit the winding of the iron ring. This is probably the 
more convenient plan in the case of millivoltmeters, such as 
that of Siemens and Halske, in which the shunts supplied by 
the makers must be attached directly to the terminals of the 
millivoltmeter. 

In the summer of 1902, using a Weston millivoltmeter as 
an indicator, I employed the method of measuring magnetic 
force explained in this Paper, in a series of experiments made 
for the purpose of testing the “ magnetic square,” described in 
The Electrician, May 30, 1902. The direct-reading method is 
specially convenient in this case, for the“ magnetic square is 
so constructed that the strips of transformer iron, which the 
square is designed to test, can be put into their places without 
disturbing the magnetising coil, and thus, when once the 
extra resistance in series with the millivoltmeter has been 
adjusted to suit the magnetising coils, a series of specimens 
can be very readily tested. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 


(BY OUR SPKCIAL CORRESPONDENT.) 
(Continued from page 279.) 


WORKS OF THE OFFICINE MECCANICHE. 


The establishment of the Officine Meccaniche is the largest 
manufacturing undertaking we had the opportunity of inspect- 
ing during the Italian visit. It is another instance of engi. 
neering firms amalgamating in order to secure economy in 
production, the partners in the joint enterprise being Miani 


SINGLE-DECK TRAMCAR. 


Silvestri & Co. and Grondona, Comi & Co. Their output is of 
the most diversified character, embracing locomotives and 
rolling stock for heavy and light railways, boilers of all kinds, 
steel-work for bridges, railway stations, &c., and a variety of 
electric tramcars. The motor cars on the Milan-Varese 
electric railway were supplied by them. 

The tramcars produced by this firm are of all designs, but 
the one most in vogue in Italy is the single-decker to accom- 
modate about 25 persons, either closed or with open garden 
seats, familiar to those who have been in Milan, Turin or 
Genoa. The double-decker hardly finds a place in purely 
urban work, it being relegated to the longer inter-urban routes. 
An illustration is given of one of the cars in use in Milan. 


The workmen employed by the company number about 
3,000, who are capable of turning out annually 30 locomotives, 
250 railway and tramcars, 200 goods trucks, 600 tons of steel 
work, besides a vast amount of general repairs. The depart- 
mental system of manufacture is adhered to throughout, each 
process being carried on in a separate building, while the whole 
of the shops are connected by both narrow and standard gauge 
lines. The latter communicate with a siding in the goods 
station at Porta Romana. The works cover an area of nearly 
13 acres, and in the different shops arrangements have been 
made for carrying on every operation required in the 
manufacture of the company's products, beginning from 
the raw materials. In the foundry, 4 tons of cast iron 
can be melted per hour; the whole of the brass and 
copper parts are also cast there. Moulding machines and 
modern appliances are everywhere in use. Another depart- 
ment is devoted to smiths’ and drop-forged work, and to the 
case hardening and tempering of steel. The boilers for the 
steam hammers in this shop are heated by the waste gases 
from the furnaces. The large machine shop contains over 500 
machine tools, most of which are electrically driven. The 
boiler works are very complete, including special forges for the 
plates, hydraulic rivetters and travelling cranes. The carriage 
and tramcar building involve a large woodworking department. 

The whole of the power required in the works is taken from 
the three.phase mains of the Edison Company. There are 
180 motors in all, of the latest types, with an aggregate horse- 
power of 800. The lighting is partly by arcs for general 
illumination to the number of 220, while each separate machine 
has an incandescent lamp, their number being over 1,000. 
This and similar establishments in the north of Italy are 
actively engaged in supplying home requirements, although the 
foreign concessionaires of some of the tramway systems give 
every opportunity to their countrymen to compete in price. 


THE NEW ABERDEEN ELECTRICITY WORKS. 


Aberdeen is the fourth city in point of size in Scotland, and has 
a population of 153,000 inhabitants and an area of 6,700 acres, In 
1890 the Aberdeen Town Council obtained a provisional order for 
electric lighting, and Prof. Kennedy was appointed consulting 
engineer in the first instance; he laid out the works in Cotton- 
street, adjoining the gas works, from which supply was started on 
February 27, 1894. In August, 1893, Mr. Ruthven-Murray was 
appointed city electrical engineer, and took charge of the works 
until February, 1895, when he resigned to go to the Worcester Cor- 
rae He was followed by his assistant, Mr. Blackman, who 

eld the post from March, 1895, to June, 1898. Much of the 
ultimate success of the undertaking is due to the good pioneer work 
done by these two engineers. Mr. Bell was appointed city electrical 
engineer in July, 1898, and still holds that office. 

In 1898 the area of supply was largely increased, mains being laid 
to the west end of the city, and also along the quays of the harbour. 
The Harbour Board possess about 60 arc lampe, and take a consider- 
able amount of power for the working of cranes, bridges, &c. On 
August 25, 1898, the Corporation acquired the tramways from a 
private company, and on September 21, 1898, the burgh surveyor 
and the electrical engineer were instructed to report on the proposed 
electrical equipment of the Woodside route. This route was in 
operation by December, 1899, but it was not until 1902 that it was 
decided to equip the remaining horse tramwaye, which were all 
finished by June 1st of that year. 

On the recommendation of the engineer plans for the new works 
were passed in December, 1900, but owing to a considerable delay 
having been occasioned by the lengthy consideration of these plans, 
it was found necessary to erect a temporary wooden engine room and 
boiler house, crane and a temporary chimney, and supply was started 
with these expedients on November 2, 1901. The whole of the 
buildings comprising the new works are constructed of granite. 


ENGINE Room. 


The engine room is 126ft. in length by 62ft. in width. It is lighted 
from the roof and by six large windows, besides which there are 12 small 
windows at the crane level above the boiler-house roof. The whole 
of the walls are tiled, as is also the floor; the east end consists of a 
temporary wooden gable to allow for extensions A 20-ton elec- 
5 travelling crane spans the engine room, and is sup- 
ported on columns and girders, independent of the walls. The vacant 
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space at the iei: gm end, where M get foundations will eventually | a 110 H.P. 440-volt motor, directly coupled to two 42kw. dynamos 
be placed, is now as a fitters’ and machine shop. for charging the batteries. A separate condenser with air and 

circulating pump is provided for each pair of engines. The Edwards 


air pumps are directly driven by electric motors, as are also the 
circulating pumps. 


GENERATING SETS. 
The generating sets are erected in one line down the centre of the 
engine room, and comprise two Willans-Mavor and Coulson sets of 
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Cross SECTION THROUGH GENERATING STATION, &c. 


200kw. capacity each, one Willans-Johnson-Lundell 420kw. set, one 
Wilane-Weatinghine 420kw. set, and one Willans-Bruce Peebles set 
of 200kw. capacity, the latter having been removed from the old 
Cotton 


-street works. These machines are compound wound and fitted 


SWITCHBOARD. 
The switchboard is erected on a raised gallery, consisting of cast. 
iron columns and girders, supporting a glass floor. At present there 
is a Westinghouse traction , capable of dealing with the exis- 
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PLAN SHOWING GENERAL ARRANGEMENT OF PLANT, &c., AT GENERATING STATION. 
with throw-over switches to put in the compound winding when con- | ting load, and consisting of six generator panels, eight feeder panels, 
nected to the traction board, or they can be run as shunt machines on | one load panel and one Board of Trade panel. The lighting switch- 
the lighting circuits. There are also one Mavor and Coulson 60kw. | board is built of teak panels, and controls four dynamos, four circuits, 
balancing set and one Mavor and Coulson boosting set, consisting of | and the batteries, This board was used in the wooden engine room, 
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and was removed practically in one piece to facilitate the work of 
completion. All cables are brought up to the switchboard from the 
cable subway, which enters the works from the south side of the 
engine room. 


3509299 * 


BolLER HoUsE. 
The boiler house, which is in three bays, is 126ft. in length bv 
83ft. in width, and is constructed to allow of two lines of boilers, 
one on each side of the centre firing platform. In the centre bay 


View OF ENaiNE Room. 


ENTRANCE TO CABLE SUBWAY FROM SuB-FLOoR IN ENGINE Room. 


will be situated the coal bunkers to be fed bya coal conveyor. There 
is a sub-floor below the firing platform, to which the ash shoots from 
the boilers are led, and in which the feed, economiser and hot well 
pipe ranges are situated. It is proposed to have an ash conveyor to 
deal with the ashes on this level. The main flue adjoins the division 
wall between the engine room and the boiler house, and is 7ft. 44in. 
by 11ft. 3in. This flue leads to the economiser house, and provision 
is made for a similar one to lead from the other range of boilers when 
erected on the north side of the boiler house. There are now erected 
six Babcock and Wilcox water-tube boilers, fitted with superheaters 
and chain grate stokers, each boiler being capable of evaporating 
15,0001b. of water per hour. The main steam range is erected in the 
boiler house, and branch pipes are taken to the various engines in 
the engine room, Provision has been made to feed each 700 H. p. 
set individually from a corresponding size of boiler, or to take steam 
from the main range. At present a temporary blacksmiths’ and 
carpenters’ shop are erected on the space to be occupied by boilers 
at some future time. 


Pump Room. 


At the end of the present battery of six boilers isa glazed brick 
pump room, which contains two Weir feed pumps, capable of 
pumping 4,000 gallons of water per hour. Below the pump room 
floor is a concrete water tank, having a capacity of over 100 tons of 
water, and the pumps can lift from either this tank or the hot well, 
which is situated in the yard. This pump room will occupy the 
centre of the finished boiler house when extended to its full capacity. 

Situated between the chimney and the west end of the boiler 
house is the economiser house, 49ft. long and 35ft. wide. It contains 
two Green economisers of 480 tubes each and a by-pass flue of 
60 sq.ft. area. Above this economiser house is fitted a cast-iron 
water tank for condenser circulating water, which is capable of . 
holding 55,000 gallons. The circulating water for the condensers 
is obtained from the River Dee, about 350vds. from the works, 
through an 18in. pipe. An electrically-driven centrifugal pump 
lifts water to the works either direct to the condensers or to the water 
tank above the economiser house. 

The chimney is 210ft. high, and has an inside diameter of 14ft. 
for the entire height. Up the centre is placed a 24in. cast-iron pipe 
which is used for exhaust steam when running non-condensing. 
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Battery Room. 


Opening out on to the engine room is the battery room, which is 98ft. 
long by 444ft. wide, and contains two E.P.S. batteries, having a 
capacity of 2,200 ampere-hours at 220 volts. A light hand-driven 
crane is erected over each battery for handling the cells, and there is 
a jib crane outside the two large doors to unload material from lor- 
pies outside. Two large enamelled sinks are provided for cleaning 
purposes. Underneath the battery room is a workshop used in 
Connection with the mains and services department. 
OFFICES. | 
The offices consist of a waiting room, drawing office, general office, 
chief clerk's office, chief engineers office, shift engineer’s office, 
station enginéers office, mains superintendent's i - 
office and test room, with the n lavato 
accommodation. At the north end of the bl 
is a large room used as a store and motor-testing 
ent. 3 
CABLE SUBWAY, | 
The cable subway is 2,480ft. in length, and its 
average dimensions are 7ft. Gin. in height by 4ft. 
6in. in width. It is fitted with cast-iron racks, 
spaced every 6ft, Into these racks pins are screwed, 
hich carry insulators to hold the cables At 
present it contains 13 feeder and test cables for 
tramways, and 15 for lighting. All cables installed 
in this subway are merely insulated with duplex 
braiding and.taped ; but, if required, bare copper 
strip could be used with perfect safety, It is 
electrically lighted throughout, and at the cable 
chamber end ‘is fitted an electrically-driven fan, Is 
which is controlled from the works, and is run for 
an hour cr two daily to introduce warm dry air | 
from the engine room. Thesubwayis constructed of concrete, and has a 
bitumen sheetihg course between the concrete and the brick lining. It 
was designed to carry low-tension cables up to 10,000 H. P., but is cap- 
able of extension to 15,000 H.. The following is a list of contractors. 
Engines ... Willans and Robinson. 
Dynamos Mavor and Coulson, Johnson-Lundell Electric 
a Traction Co., British Westinghouse Electric 
and Mfg. Co., and D. Bruce Peebles & Co. 


Balancers and booster ... Mavor and Coulson. 
Condensing plant......... Alley and MacLellan. 
Crane .... James Carrick & Sons. 
Boilers ... .. Babcock and Wilcox. 
Steam and exhaust pipes Ditto. 

. Economisers ...... e. E. Green & Sons. 
Batteries . . Electrical Power Storage Co. 
Pumps e . G.and J. Weir. 

Chimney ................- Gall and Walker. 
Ironwork ......... ves vex W. McKinnon & Co. and Jas. Abernethy & Co. 
Subway .......... TN . Peter Tawse. 


The whole of the concrete foundations for the engines, boilers, 
engine room sub-floors, and the erection of the switchboard, &c., 
were carried out by the Town Council's own employés. 


THE ANGLO-BELGIAN TELEPHONE CABLE. 


Tn view of the fact that telephonic communication between 
London and Brussels was opened on Monday, some particulars 


as to the laying of the cable given hy M. Leduc, chief engineer 


of the Belgian telegraphic system, in a recent Paper before the 
Société Belge d'Electriciens may interest our readers. The 
cable itself resembles generally the submarine portion of the 
London- Paris lines, ud the switching arrangements in London 
are exactly similar to those employed in connection with the 
telephone lines to Paris. 


. Mr. Leduc commenced his Paper by pointing out that the idea of an 
Anglo-Belgian cable was by no means of to-day ; indeed, ever since 1877 
the telegraph cable was repeatedly experimented upon in connection with 
the transmission of speech but without success, although tunes played on 
musical boxes and cornets were clearly transmitted. A Bell receiver was 
employed as transmitter, the microphone not having then made ite appear- 
ance. Coming to experiments of more recent dates, he stated that the feasi- 
bility of a successful honecable between England and Belgium, and more 
expecially between London and Brussels, was put almost beyond doubt by 
experiments made on the Anglo-French telephone cable, lengthened by 
overhead lines, so as to represent as nearly as possible the conditions under 
which an Anglo-Belgian cable would have to work. The Dover-Calais 
cable measures 23 miles (43km.), whereas the Anglo-Belgian cable (begin- 
ning at St. Margaret's Bay and touching Belgium at La Panne, see Fig. 1), 
bas a length of 47:5 miles (877km.). It is, therefore, more than twice as 
long as the former. 

e cable was made by Henley's Telegraph Works Co. A section 
through the cable is given in Fig. 2. It has an over-all diameter of 


Anglo-Belgian Telephone Cable —(,." oe 
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55mm. and contains four conductors. It weighs 7275kg. per metre, and 
costa, f. o. b., £589. 10s. per mile. Each of the four conductors is of a left- 
hand strand of seven wires, and the weight per kilometre of conductor is 
39°7kg. From this data the diameter of a strand is calculated to be 
258mm. At a temperature of 75°F. the resistance of the stranded wire 
conductor was not to exceed 4 ohms per kilometre. From the results 
of tests given below it will be seen that the actual resistance is well 
within the specified limit. The insulation of the wires consists of 
three layers of gutta-percha with alternate layers of Chatterton 
compound. As the weight of the dielectric was not to exceed 300lb. 
per naut (72°634kg. per kilometre), it will be seen that the weight 
of one conductor, including its insulation, was approximately 112°334kg. 
per kilometre. After being thus insulated; the conductors were carefully 
measured, wound on bobbins, and placed in water tanks, wbich were 
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Fic. 1.— ROUTE or Ax dLO- BELOIAN TELEPHONE CABLE. 


guarded against the sun. After having been in the tank for at least a 
fortnight, the water was heated to 75°F., which temperature was kept up 
for at least 24 hours. The cable was then subjected for 15 minutes to an 

alternating current of 5,000 volta at 100 cycles per second. After these 

preliminaries the cable was tested for insulation and capacity with a 300- 

volt battery. The insulation resistance was specified to be not less than 

500 megohms per mile, and the capacity fer the same length 0'g75mtd. 

The insulation resistance was carefully tested around the jointe, where it 

was not to fall below half of that of the remainder of the cable. The four 

conductors are grouped round a tarred hemp core 7:5mm. in diameter, the 
same material being used for filling up the spaces between the conductors 

and for rounding the whole off. Then follows a layer of cotton tape, pre- 

pared with ozokerit, after that the usual brass protection against the 
teredo in the form of a brass tape, 1mm. thick by 58mm. broad, upon which 
is laid another layer of cotton tape prepared as before. Upon this comes a 

covering of best tanned Russian hemp. Next is the metallic armour, con- 

sisting of 16 galvanised iron wires, each 7 Imm. thick. Before application 

these wires are heated, and, while still hot, are: plunged into pure gas tar, 

from which the naphtha has been extracted. Finally, the cable is wound 

with two reverse layers of hemp. 
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Fia. 2.— SECTION or THE ANGLO-BELGIAN TELEPHONE CABLE. 


The sea off the Belgian coast being very shallow, a small cable steamer, 
the “ Alert," was employed in laying the cable in this part, The “ Alert” 
belongs to the General Post Office, and is, needless to say, equipped in 
every way for the particular duties it has to perform. On March 17, 1902, 
the “ Alert" began measuring the depths off La Panne with the intention 
of determining the best route for the cable. The track of the new cable 
was 80 laid out as to cross the Anglo-Belgian telegraph cable in deep water 
as shown on the map. 

After the route had been marked out by buoys, the Alert steamed to 
Woolwich, where the first portion of the cable was taken on board. Great 
care is taken in doing this, and the rate of intake is, therefore, necessarily 
alow, about 1 miles of cable being stored away in the receiving tanks on 
board ship per hour. While the cable is being slowly wound ‘to the ship 
trom the shore, it is incessantly tested as to ita copper and insulation 
resistance, tlie resulta being carefully recorded. 

The laying in deep water was performed by the Monarch.” As will be 
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seen from the map the cable was laid in three parts, which were subse- 
quently jointed together on the high sea. The length of cable laid by the 
“ Monarch " was 30:653 miles, and that laid by the Alert ” 16'623 miles, 
giving a total length of cable of 47276 miles. Copper resistance tests, con- 
ducted at St. Margaret’s bay, gave the following figures for the resistance 
of each of the four conductors at a temperature of 464°F. :— 331:3, 331'3, 
331°5 and 3312 standard ohms respectively. The capacity of the four 
wires was found to be 12:617, 12:617, 12:575 and 12°617mfds. respectively. 
The total length of the London- Brussels telephone circuit is 594'km. Of 
these, 150'5km. are overhead lines in Belgium, 87:5kin. are cable and 
156 ˙Skm. are overhead lines in England. The overhead wires are of hard - 
drawn copper or phosphor bronze, weighing about 800lb. per mile, corre- 
sponding to a diameter of above 55mm. 


ELECTRICITY WORKS ACCOUNTS. 


Bristol Municipal Electric Supply Works. 


A general and substantial improvement is noticeable in the 
costs of this undertaking for the vear ended March 25, 1903. 
Correcting the works and total costs shown, for purposes of 
comparison, by deducting the costs of attendance and renewals 
on public lamps, these collective expenses, at respectively 
1:20d. and 1:70d. per unit, are quite 0-25d. per unit under the 
average of similar municipal stations in 1901-3. Naturally, 
the chief part of the economy was effected in the fuel item. 
The ratio of the working profit to the mean capital is a fairly 
good index of the position of a concern, and ia the particular 
case of Bristol last year this quantity, at 6°48 per cent., was 
most satisfactory, and, moreover, the gross profit appears to 
have been dealt with in a sound manner. The actual price 
received per unit sold for all purposes appears somewhat 
higher than the average in such stations, and this must partly 
be held to account for the excellent financial results. Still, the 
capital, relatively to the output, is slightly below the average. 

The additions to the lighting demand have been greater 
than in any previous year with the exception of 1900-1— 
a year abnormal at the expense of the immediately preceding 
year. Mr. Faraday Proctor's report states that the reduction 
in the fuel item, although to a certain extent due to the some- 
what lower price paid for coàl, was also due in a great measure 
to the more economical working of the new Avonbank works. 

The following table furnishes an interesting comparison of 
the works costs at the two stations in 1902-3 :— 


| Costs per unit sold in 1902-3. 


d Temple | Avon- Combined 
Back. | bank. | system. 
Coal and other fuel e 075d. O-40d. | O0 66d. 

„ weight consumed (Ibs.) per unit sold.. 11:80 8:80 10:06 
Oil, waste, water and stores . 005d. | 005d. | O'054d. 
Wages at station, distributing................. . | 025d. | 0324. 0:31d. 
Repairs and maintenance (at station and dist.)| 0'15d. | O- Od. 0:184. 
Works costs ............... FFF ... 121d. 0:8Ad. | 120d. 


The following data as to coal consumption at Temple Back 
station are valuable to record: — In the year to December 31, 
1895, the fuel cost per unit sold was 0:97d. and the weight of 
coal 18:75lb. per unit sold; in 1896, respectively O-76d. and 
16*61b. ; in three months to March 25, 1897,0-64d. and 14-551b. ; 
year 1897-8, O-SXd. and 16:5lb. ; in 1898-9, 0:86d. and 14:25lb. ; 
in 1899-1900, 0:83d. and 12:371b.; in 1900-1, 1:252d. and 
12:571b., and in 1901-2, 0:91d. and 12·88ʃb. 


Belfast Municipal Blectric Supply Works. 


The very low costs displayed by this undertaking in 1901-2. 


have been considerably improved upon in the results recorded 
in the last accounts. This undertaking is practically destitute 
of a public lighting load, but, for the output of over 14 million 
units, the load-factor of 9°66 per cent. is so unusually low ag 
to suggest that there is some error in the maximum demand 
figure given in the accounts, or that the motor load at Belfast 
is extraordinary in the incidence of its demand. Of the total 
output sold to private consumers, not less than 35:3 per cent. 
was sold for motor power. 

However, even assuming much better conditions of load, the 
cost figures shown are excellent. At 0-91d. for works costs and 


` 


1:27d. for total costs, the results are better by about 0:7 5d. per 
unit than the average of municipal supply works in 1901-2. The 
actual net price of 3:18d. per unit received for current is also 
considerably under the average, and yet, thanks to the low 
costs, the good working profit of 6:49 per cent. on the capital 
was reached. 

The 122,000 (8 c.p. lamp equivalent) lamp connections, 
include the equivalent of 1,360 H.P. in motors, and applications 
are in hand for 500 H.r. more. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


Bath (Municipal) .......... April 20, 1900 Lancaster (Municipal) .. July 25, 1902 
Bedford (Municipal) ........ Aug. 3, 1900 Leeds (Municipal) .......... June 27, 1962 
Belfast (Municlpal) ........ Aug. 8,1902 Leicester (Municipal) ...... Jan. 26, 1000 
Birmingham (Company) . . . Sept. 15, 1890 Leith (Municipal) .......... Dec. 26, 1903 
Blackburn (Municipal)...... Feb. 6, 1903 Leyton (Municipal) ........ Nov. 1,1901 
Blackpool (Municipal) ...... Nov. 14, 1902 Liverpool (Company). . Oct. 10, 1902 
Bournemouth (Company) .. May 1, 1903 Liverpool (Municipal)...... Feb. 20, 1903 
Bolton (Municipal) Dec. 19, 1902 London Elec. Supply Corp... Sept. 6, 1002 
Bradford (Municipal) . . ... Dec. 19, 1902 Londonderry (Municipal) Feb. 16, 1000 
Brighton (Municipal Sept. 12, 1902 Lymington (Company) Oct. 10, 1902 
Bristcl (Municipal) ........ Aug. 8,1902 Manchester (Municipal)....Aug. 29, 1902 
Bromley (Kent) (Company). May 16, 1902 Metropolitan Elec.Supply Co. 5 25, 1902 
Brompton & Kensington(Co.) Mar. 13, 1903| Morley (Municipal) ........ July 25, 1062 
Burntey (Municipal) ........ Feb. 7, 1902 Newcastle and District (Co.) Dec. 12, 1902 
Burton-upon-Trent (Mun.)..July 11, 1902 Newcastle-upon-Tyne (Co.) Jan. 18, 1943 
Bury (Municipal) ....... . . . July 11,1902] Newmarket (Company) . . Oct. 24, 1902 
Cambridge (Company) ...... June 13, 1?02| Newport (Mon. X Munícip*1) Jan. 11, 1901 
Canterbury (Municipal) .. . Oct 26. 1900 Northampton (Company) . . Ap: Il 10, 1903 
Cardiff (Municipal) ........ Jan  9,1903| Northwich (Company)) Oct. 24,1902 
Charing Crcss Co.'s West Norwich (Company) . . . . Sept. 19, 1902 

End Area ................ Feb. 18, 1903 Notting Hill (Company) . . . . June 6, 1902 


Charing Cross Co.'s CityArea Feb. 13, 1903 Nottingham (Municipal). . . . Oct. 24, 1902 


Chelmsford (Company) ... Oct. 10, 1902 Oldh am (Municipal) ........ Aug. 29, 1902 
Chelsea (London) (Company) Mar. 20, 1903|0xford (Company) .......... Mar. 20, :903 
Cheltenham (Muulcipal)....Mar. 14, 1902] Pontypool (Company)) May 8, 1901 
Chester (Municipal) ........ Aug. 22, 1902 Portsmouth (Municipal) Jan. 9,1963 
City of London (Company) .. April 25, 1902| Prescot (Company) .... a.. Dec. 8, 18°9 
Clerkenwell & Wandsworth Preston (Company) ) Dec. 14, 1000 

(Company)........... e. May 1, 1903 Reading (Company)) Dec. 6, 1902 
Coventry an pa n Feb. 23, 1900 Richmond (Company) June 29, 1900 
Crewe (Municipal) ........July 11, 1902 Salford (Municipal) ))) Dec. 12, 1903 
Croydon (Municipal)........ Oct. 81,1902|St. Helens (Municipal) .. . . Jan. 10, 192 
Crystal Palace District (“o.) Sept. 13, 1901|S8t.James' & Pall Mall (Co.s.. Feb. 20, 1903 
Derby (Municipal).......... Jan. 26, 1900|8t. Pancras(London) (Mun,) Sept. 6, 1908 
Dewsbury (Municipal) ...... Feb. 15, 1901 Scarborough (Compauy) .. . . Sept. 19, 1902 
Dover (Company) May 2, 1902 Sheffield (Municipal) ...... Feb. 6, 1903 
Dundee (Municipal) ........ Jau. 16, 1903| Shoreditch (Municipal) ..Jan. 81, 1902 
Eallng (Municipal) .. . . . Oct. 31, 1902 Smitbfi sld Markets, Lond. (Co.) Mar. 8, 1901 
East Ham (Municipal). Nov. 28, 1902] South London (Company) . . May 16, 1902 


Eastbourne (Municipal) .. . Mar. 14, 1902] South Shields (Municipal) .. July 4, 1902 


Edinburgh (Municipal) .. .. Nov. 21, 1902 Southampton (Municipal) .. Aug. 1, 1902 
Exeter (Municipal) Aug. RF, 1893ÍScuthport (Municipal) Jan. 17, 1902 
Farnworth (Municipal) . . . May 15, 1903 Stafford (Municipal)...... Aug. 16, 1901 
Folkestone (Company )))) April 17, 1903 Stepney (Municipal)........ Oct. 8, 1902 
Glasgow (Municipal)........ Rept. 12, 1902| Sunderland (Municipal) .. . . Aug. 1, 1902 
Gloucester (Municipal) . . . Aug. £0, 1901 Taunton (Municipal) ...... June 16, 1899 
Great Yarmouth (Mun.) ....Dec. 13, 1901 | Zunbridge Wells (Mun.)....Aug. 22, 1903 
Greenock (Municipal) .. . . . Aug. 80, 1901 Wakefield (Municipal)......Dec. 1,1899 
Guernsey (Company). . . Sept. 26, 1902 Walsall (Municipal)........ April 10, 1973 
Guildford (Company) ...... Oct. 10, 1900 Westminster (Company). . . Mar. 13, 103 
Halifax (Municipal) ........ Deo. 26, 1902, Whitehaven (Municipsl)....feb. 8, 1901 
Hammersmith (Municipal). Oct. 31, 1902 Wimbledon (Municipal) ....Oct. 17, 1902 


Hampstead (Municipal) . . . Nov. 7, 1902: Winchester (Company) . . . April 17, 1003 


Henley (Municipal) ........ Aug. 9, 1901 Windsor (Company) ........Dec. 6, 1902 
Harrogate (Mupicipa))...... Jan. 25, 1901 Woking (Company)) Dec. 22, 1899 
Harrow (Company) ........ Dec. 21,1900 Wolverhampton (Muoic!pal)Jan. 24, 1902 
Hastings (Municipal) ......July 18, 1902 Woolwich (Company) ...... May 81, 1901 
Hereford (Municipal) ......Jan. 17, 1902 Worcester (Municipal)...... Apri 18. 1902 
Hove (Company)............ July 18, 1902 Wycombe CU, .... "et, 17, 12 


y 
Hudderstleld (Municipal) .. May 23, 1902 


REMARKS TO TABLES. 


BRISTOL.—«a Includes 176,109 units in 1901-2 and 184,909 in 1909.8 (estimated) 
used by day-lead consumers through controlling clocks and unregistered. b £4,509 
in reserve fund, £350 in suspense account, and £7,023 in sinking fund. c Machinery 
£111,068, accumulators £919, transformers £11,913, electrical instruments and tools 
£1,236, public lamps £8,425. d £5,542 for current. e Preliminary expenses at Avonbank 
£510, stock m ement £111, law £171, insurance £137. 7 At generating station 
235,921. by external system 493,574. g Fivelanterns of 16 c. p., one of 25 c.p. and three 
of 75 p. A Made up thus :— Publie lamps 5,241 in 1901-2 and 1902-3, motors 19,520 
in 1901-2 and 32,027 in 1902-3, and private lighting 124,385 in 1901-2 and 144,866 in 
1902-3, i Land £20,450. / Machinery £128,627, accumulators £919, transformers, &c , 
£12,636, meters £12,973, electrical instruments £612, tools £715, motors KI. 151. 
public lamps £8,470. k £18.657 expenses of raising stock capitalised. ¢ Buildings 
£77, engines, boilers, &c., £695, dynamos, exciters, &c., £130, condensers, other 
machinery, instruments and tools £910. n Of mains £232, of transformers, meters, 
&c., on consumers’ premises £168, at distributing stations £158. n Enzineers’ 
department £1,858, clerical staff, £1,211. o Auditing £35, stock management £160, 
law and Parliamentary £176, insurance £194. 


BELFAST.—a Includes £2,000 depreciation fund. b Machinery £69,912, accumu- 
laters E, 89. meters £7,468, switchboard and instruments £5,635, public lamps 
£165. c Assistant engineer £243, engine men £u. d Engineers’ department. 
e Commission to brokers on stock £320, insurance £251, stamp duty £50. f After 
deducting £502 income tax received. g Includes the equivalent of 1 360 n.r. in 
motors. A Buildings. i Machinery £74,027, accumulators £2,889, motors £3,733, 
meters £8,275, switchboard and instruments £5,908, public lamps £165. j £1.053 
balance of renewals suspense account. k 514.950 at Gd., 24,426 at 5d and 529,523 at 
2d. for lighting, 200,270 at 3d., 24,865 at 21d and 358,928 at 1d. for motors. | Build- 
ings (wages C, materials £144) £172, main flue and boiler seatings (wages £56, 
materials £39) £91, engines and hoilera (wages £269, material £217) £486, dynamos 
(wages £8, material c12) £20, instruments (wages £42, material £8) £50, accumulators 
(wages £11, materials £162) £173. m Of mains £219, on consumers’ premises £13, 
^ Insurance £202, , 
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BRISTOL. = | BELFAST. 
Undertaking Worked by |...................... 2222 . Bristol Corporation. ` | Belfast Corporation. 
Date of Commencement of Sunpl!7//ß eee . .. August, 1893. [tribution. r January, 1895 (steam stat ion, July, 1888). 
ee , ð ⁊ CU e Ep ERA | Alt.-curr. trans. sub- stations with 3-wire dis- 3-wire continuous-current. 
GM Engineer. nsi d exuis oes ewan: H. Faraday Proctor. | Victor A. H. MeCowen. 
YEAR ENDED MAR. 25, $902. MAR, 25,1803. | MAR. 31, 1902. MAR. 31, 1903. 
QUANTITIES — Il 
Units generated............. . ã e 3,443,270 4,139,553 1,426,622 1, 905,500 
„ BOLD (TOTAL) 3 2,756,624 3 409.758 1,208,699 1,665,560 
„ sold to consumerre . FCC 2,275,848 a 2,955,775 1,19 5,,1014 1,652,962 + 
„ Sold for public lighting, eO B. . . .. . 480,776 475,983 12, 598 12,598 
„ n for ens nil nil nil nil 
used on works HN 686,646 729,795/ | 60,393 66,303 
UNITS SOLD PER MEAN 8 C.P. LAMP CAPACITY ...... 22:0 20:5 149 167 
Actual maximum supply demanded ........................ 2,555 kilowatts 2,831 kilowatts 1,485 kilowatts 1,968 kilowatts 
an,, . . ERSE 1247 1587 9:287 9 66% 
Number of public lampbpdppe zt HHH 510 arc, 9 incan. 510 arc, 9 incau.? 50 32 c.p. standard 60 16 c.p. (glow). 
Number of consumer . 1.790 2,097 803 — 
Connections to mains in 8 c.p. lamps at end of year ... 149,146^ 182,154 ^ 98,000 122,000» 
CAPACITY OF PLANTS IN KILOWATTS AT END OF YEAR 4,922 5,036 3,000 3,000 
Per kil Per kilowatt Per kilowatt ‘Per kilowatt 
CAPITAL— Total. | oapacity, | TL | capacity. — capacity, 171 capacity. : 
AUTEORISED (TOTAL) C —— — E419, 761 £85" 2 £587,976 £117 £280,822 £936 [£310,822 | £104 
BPO. ENET ERER IEE E TTE teu Ebr TIT ⁵ T mE = — — — — — 
Loan (including Debenture charges) ..... ............ 419,761 852 587,976 117 280,822 93°6 310,822 104 
l REED (TOTAL) cesis tenacious 418,757 851 418,767 832 218,476 12:8 225,237 ° 751 
%J/))))V o eS um aen toe = — — — — — = — 
Loan (including Debenture charges) 418,757 051 418,757 83˙2 212,500 70:8 214,5004 71:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 1,004 0:204] 169,219 336 — Ex 90,322 301 
Share (unirsued) ......esessscsesecesosssore sososesesseose — — — — = — = 
Share (uncalled) ......esssrsosesoscessesseonosessceesessese = — — — — — = = 
Loan (including Debentures) .................. cert 1,004 0:204] 169,219 55:6 68,522 28 90,322 501 
REPAID (TOTAL) ůũ i ² ˙ VES 45,133 917 54,742 10:9 250 0:083 310 0:103 
RESERVE OR SINKING FUD . 11,882° 24] | 18,917 376 7,782 2:50 — — 
DEPRECIATION TUND)oeree ie e 1.237 0:251 3,400 0:675 |, 3,132 104 3,053? 1:02 
EXPENDED (TOTAL) h nere 384,777 782 453,290 90:0 202,357 613 217,861 126 
Lands and buildings . ã . 111,295 22:6 125,715: 24:6 56,610 12: 36,905 12 3 
Pant oioi erede o enee ³ A 8 147,685 ° 30:0 166, 104 35˙0 86,0695 28:7 94,997 ! 317 
1 EE A E E A E — ee 115,450 255 134,205 26:6 76,147 25°6 82,906 21:6 
Miscellaneous . FFC 10,347 2110 29,269k 5:82 2,951 0:977 2,935 0 997 
BALANOE OF CAPITAL ACCOUNT cm 33,980 -691 _ ! -34,533 - 6:86 16,119 538 | 7,376 246 
Per unit of Per unit of Per unit of Per unit of 
, Total | tota! units | Total. total units || Total | total units | Total. total unita 
REV ENUE 2 sol 1. sold. sold. |. sold. 
AL Iro ioo ⅛ ͤꝶ»—OOOOVOVV!wm ĩ8 £44856 | 39084. | £52,790 3716d. | £18,023 | 8584d. | £22,525 3:245d. 
Re venue from supplf ·ꝛhf f . 35,826 5:1204. 43,117 5°036d, 17,385 3:457d. 21,999 5:1'70d. 
is juif. M . ansen bnaE 1,644 0:1434. 1,939 01374. if 475 0:095d. nil — l 
2 publie lighting ..... eerte teneo etra 7,1¢44 0°624d. 7,164 0:5044, If = m 69 0:010d. 
5 supply for tract ion nil -— — — nil — nil — 
miscellaneous sources 222 0:0194. 570 0:040d. 163 0-0324, 456 0:066d. 
EXPENDITURE OUT OF REVENUE— 
TOTAL es -mv EEEE £20,822 2-334d. | £25,626 1:801d. £9,290 18504 | £8,883 1:279d. 
TOTAL WORKS CO878........ eese 19.433 l692d. | 18,486 1:302d. 6,319 1?68d. 6,348 0:914d. 
Generation of elertric i eet e 16,181 1:409d. 13225 I'093d. 5,841 It td. OGL Old. 
Fuel (including cartage, &c. . 10,476 0°912d. 9,357 0°660d. 3,055 0°608d. 2,979 0:429d. 
Oil, waste, water, stores ...seesssessesse meet 714 0 062d. 723 0:051d. 320 0:064d. 223 0:032d. 
Wages at nor... eU Eru e ERE PP maes 3,200 0:279d. 3,583 0°252d. 1,241* 0:244. 1,434 0:207d. 
- Repairs and maintenance at station TER 1,790 0°156d. 1,852! 0°130d. 1,224 0:243d. 995! 0:1444. 
Distribution of electricitUUꝛp PD 1,630 0:17:24. 1,524 0: 107d. 499 0:099d, 655 0:099d. 
e ooo oe vehe DURER KI EAR e UR ERN EUR AT EUR EUE 820 0:0714d. 867 . Q'O61d. 345 0:069d. 374 0:0544.. 
Repairs, renewals of mains, &c. ............. . 810 0:071d. 657™ | 0:046d. 154 0:031d. 512^ 0:045d 
Pidliclighling c 1,532 0:141d. 1,437 0:101d. 39 60% dd. i 0:005d 
Attendan eee F 1,076 0°094d. 1,035 0:073d. 22 0:004d. 0:003d. 
TEC᷑᷑rn sesssssussssesereseeo S 500 0:044d. 322 0:0234. 18 0:004d. 0:001d. 
MANAGEMENT AND PROPERTY CHARGES ........... ... 7,389 | 06434. | 7140 | 0503d.] 2911 | 05794. 0·365d. 
Net Rentts . Med Mo 1 430 0:08?7d. 413 (0 29d. 111 0°02 2d. Ov 16d. 
Rates and taxes oh crates way ˙ mũuAubnn 8 1,782 0'165d. 2,060 0: 155d. S26 0 164d. Q085d. 
Management Tem 5,177 0" 45 Id. 4,007 0°320d. 1,974 204d, 
Salaries .............. — —— — ERR 2.839 0:247. 8,069» 02164. 8044 0'147d. 
Stationery, Ke. erkennt l e 466 0:041d. 313 0:0220. 148 0:020d. 
Establishment charges q 538 0:047. 572 0:040d. 342 0:052d. 
Law charges, cken V 1,334¢ 0°116d. 713° 0 050d. 0:045d. 
Total, | X to mean Total X to mean 
FINANCIAL BESULTS— | °  fap.expnded cap.exp'nded 
WORKING PROFIT FOR V aaͤ //... £18,034 Ezz 527% | £27,165 | 6:487 
Sum carried to Depreciation Fund — — 4.368 1:04 7 
Sum carried to Reserve Fund..... .................. $ 7,593 2:22% 10,848 2:597, 
Net interest on loans (incl. Debenture charges) . 10,946 3 207 11,937 2:85% 
Net profit for the year 8 a -505 ' — 01487% 13 0:003% 
BALANCE FROM LAST ACCOUNT ............... eren 505 | 0:1487 nil — 
BALANCE AVAILABLE FOR DISTRIBUTION, o. nil — 13 0:003% 
Po ID EE E C E Pr "(— — — — — 
ORDINARY DIVIDEND PAloöo | = 
PERCENTAGE OP TOTAL COSTS TO REVENUE : 
Expenditure per mean kilowatt capacity ................-. 
REVENUE PER MEAN KILOWATT CAPACITY ..... ...... 
REVENUE PER 8 C.P. LAMP CONNECTED MEAN 68. 8d. : 4a. 4s. ld. 
Price charged for lighting, per unit... æ 6d. (1 hr.) to 2d. 6d. (1 hr. ) to 2d, 
Price charged for power, per unit . 1: 5d. (max. jl 2d. (min. yl 5d. ( (max.),1: 2d. (min. ) Id. (1 hr.) to 1d. d. (1 hr.) to 1d. 
Price charged for public lighting... onse US: — £23 per arc, 263. 5d. per 47s.6d. per 32 c.p. sturd.] 47s. Ed. per standard 
Receipts per unit for private supply ....... S 5˙78d. 353d. Se. p. E lou 3 46d 5˙194. 
7 » public lighting . q 277d. 2:89d. } i 0:70d. 
i 5 traction. . 3 — | T 


E T current for all uses 3˙60d. 3:44d, 546d. 8˙18d 
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The Electrician. 

The Oldest Electrical Journal (established as a weekly Journal, 1861— 1878). 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
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1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
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‘THe ELECTRICIAN" offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiringadvertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 
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ELEOTRIOAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other Publications can be ordered direct of 
“Tig ELECTRICIAN” Printing and Publishing Co.(Lid.) The well-known 
‘ELECTRICIAN’ SERIES Of Standard Electrical Works al presentconsists of 


‘ THE ELECTRICIAN” prop ge beg DIRECTORI —— 
BOOK. Sube gl rene 09, poops ra ore December in 
for next edition. blished about Slet January, Price 14s. 6d. ; by nd 
. 18s. M.; British Colonies and abroad 14s. 6d. ; United States 15. A seda 
on application. 
RANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
By Dr. J. Ai Fiamma. Vol. I., 12s. 6d., abroad 18s. Vol. JI. in preparation. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
Dr. J. A. Vol IL—THE INDUCTION OF ELECTRIO 
. 12s, 6d, Vol. IL—THB UTILISATION OF 
INDUCED CUERE 12s. 64. 


THE ELECTRIO ARC. By Mrs. AYRTON 12s, 6d. 
CAL TESTING FOR TELEGRAPH ENGINEERS. By J. Biron Youme, 


X. I. E. I 10s. 6d., free; a lis. 
srODEITS quis tO ZVS MARINE, ARLE, TESTING, erm X. 0. m 
"THEO ELEOTRIOIAN " S POOKET-BOOK. Bdited by F. C. 
PRIMARY BATTERIES ; Their Theory, Construction and Use. By W. R. COOPER. 
SECONDARY BATTERIES: Their Theory, Construction and Use. By E. J. Wap. 


Os. . 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESRAROH, Edited by 
C. E. S. PHILLIPS. 


THE 0 AND ITS AD CTS. By W. C. FISHER. 66. 
MOTIVE POWER AND GEARING. By E. TREMLETT CARTER. 128. 6d., post free, 
s CABLE LAYING AND REPAIRING. By H. D. WiLEINSON ed. 
CAL LABORATORY NOTES AND FORMS emen and 
Advanced), By Dr. J. A. Fremisa. In two styles. Particulars on a tion. 
THEORY. By Otrvar HzavisiDm. Vol I. Price 13s. 6d.; 


A epara 
EFFORT AND POWER DIAGRAM, By ARNOLD d. 
free in tube 5s. ; mounted on lineu, 6s- free. 
C LIG a. Br Erot, J.A. FLaMING, 66. 
ALS. 


ELECTRIC 
By J. A. Ewine 


AND 

MAGNETIC INDUCTION IN IRON AND OTHER 
M.A. New Edition. 10e. 6d. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s, 64. 

THE ART OF ELECTROLYTIO SEPARATION OF METALS (Theoretieal and 
Practical U B Dr. G. Gon, 108. 6d. 

Y. B Dr. G. GORE: 2s. 
FOR OAL STUDENTS. By. A. E. KENNELLY and 
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NEW BOOKS IN “THE ELECTRICIAN” SERIES. 


LOCALISATION OF PAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RaPHAEL, 78. 6d. New Edition nearly ready. : 

HANDBOOK OF PRACTICAL TELEPHONY. By Dans SmerLam and F. C. 
RAPHAEL. In preparation. : 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 

Vol. II. By Dr. J. A. Fuma. In preparation. 

ELECTROMAGNETIC THEORY. Vol. IIL By O.ivern HEAvisIDE, In 
preparation. 

ELECTRICITY IN AGRICULTURE AND HORTICULTURE. By Prof. S. 
LxMSTROM, of Helsingfors. Illustrated. Jn preparation. 

STUDENT'8 GUIDE TO SUBMARINE CABLE TESTING. By H. K. C. 
FisHER and J. C. H. Darsy. Third Edition. Ready. 


SPECIAL NOTICE. 


NOW READY.—Vol. L. of Tue ELzcraRICIAN " (1,084 pages), bound 
in strong cloth. Price 17s, 6d.; post free. 186. 6d. Also ready, Cases for 
binding. Price 2s.; post free, 2s. 3d. 

A complete set of TAI ELgcrrioian ” (1878-1903) can now be supplied. 
These sets are very scarce and early application should be made. 


THE DEBATE ON THE POST OFFICE TELEGRAPH 
VOTE. 


The Postmaster-General was obliged to make a statement 
in the House of Commons on Monday with regard to such 
diverse matters as the conveyance of mails across the seas, the 
telephone service, submarine cables and wireless telegraphy. His 
speech demonstrated that, on the whole, he had a good grasp 
of the difficult problems which these services involve; and even 
if in one respect, at any rate, his ideas on engineering questions 
were somewhat crude, this will doubtless be corrected with 
little difficulty by his technical advisers. 

Dealing first with the telegraph deficit, Mr. AUSTEN 
CHAMBERLAIN attributed it to three causes: The inereasing 
number of concessions made to the public, the increase in pay 
to the Post Office employés, and the large sum originally paid 
when the telegraph system was transferred from the companies 
to the State. He might have added a fourth reason—viz., the 
system in which joint expenditure is allocated between the 
postal and telegraph departments. It is not too much to hope, 
however, that the actual loss on the telegraph system itself 
will soon be wiped out by the increasing profits that should 
arise from an efficient working of the telephone system. Mr. 
CHAMBERLAIN pointed out the inherent, absurdity of competi- 
tion in telephony, and indicated clearly his view that the greater 
part of the British telephone system should be worked by the 
Government in 1911—at which date the licences of the National 
Telephone Co. expire, with the exception of those which were 
prolonged under the unsatisfactory Act of 1899, authorising the 
erection by local authorities of telephone exchanges in competi- 
tion with those already existing. We would point out, as we 
have done on previous occasions, that an opportunity for 
realising Mr. CHAMBERLAIN's ideal of a telephone system 
worked entirely by the State itself, occurs sooner than 191], 
for, under the National Telephone Co.'s general licence, the 
Government may purchase the undertaking compulsorily at 
the end of 1904. It will be a matter for regret if the Govern- 
ment, by not making use of this opportunity, condemns the 
country to a telephone service of makeshift and multiple con- 
trol for another eight years. It appears also from Mr. CHAM- 
BERLAIN’S specch that there has been friction between the 
Post Office and the local authorities over telephone matters, as 
well as between the Post Office and the National Telephone 
Company. 

The telephone situation, however, is largely a matter of 
history ; it has changed little, if at all, during the past year. 
Mr. CHAMBERLAIN'S statement as to wireless telegraph matters, 
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on the other hand, throws much light on recent controversies, 
and enables the public to form a clear judgment as to the 
questions at issue. It is not merely a question of giving Mr. 
MARCONI or his company facilities for wireless telegraphy, the 
company ask for an exclusive right to work wireless telegraphy 
in this country ; they ask for permanence ; and they also ask 
that the Post Office should act as receiving and forwarding 
agents for their transatlantic service, just as that department 
does for the cable companies. The first two demands, the 
Postmaster-General has naturally flatly refused. The request 
that the Post Office should act as agents, however, he has 
treated in all seriousness and with patience, pointing out 
that the company must first satisfy him that they are in a 
position to carry on a business of transmitting telegrams from 
one side of the Atlantic to the other. They were asked, he said, 
to do this in a letter dated March 31st, but had not yet replied. 
The company were also asked to undertake that their long- 
distance system should not interfere with the Admiralty's wire- 
less telegraph arrangements, which is also a most rational con- 
dition, and one with which, if we are to believe Mr. MARCONI 
and Prof. FLEMING, the company should have no difficulty in 
complying. Àn opportunity has already been afforded them by 
The Times for transmitting daily messages on a commercial basis, 
and the Post Office has erected for the company a private wire to 
Poldhu ; yet this daily transmission of messages— although it 
merely represents the simpler task of transmission in one direc- 
tion only—has not yet been realised. In view of these facts, 
Mr. CHAMBERLAIN'S policy of awaiting events before pressing 
forward with the establishment of new cable routes is some- 
what inconsistent—if indeed these new routes are seriously 
needed. The expressions which the Postmaster-Gencral 
adopted to.explain this attitude were, moreover, not very 
happily chosen, for they might, if taken too literally, be con- 
strued as a warning to the public not to invest more money in 
cable enterprise. This cannot, surely, be Mr. AUSTEN CHAM- 
BERLAIN'S meaning, and, in fairness to him, one must assume 
his reference to cable shares and cable shareholders to be 
nothing more than a skilful, manœuvre in debate, to save 
the necessity of discussing seriously Mr. HEATON'S proposal 
that the Government should purchase the cables connected 
with this country. This suggestion of Mr. HEATON'sy with his 
avowed friendship for Mr. MARCONI and all his works, could 
in the same way be understood as a confession of weakness on 
the part of the long-distance wireless telegraph enthusiasts ; 
for if Mr. HEATON really believes in successful commercial 
long-distance wireless telegraphy and supports the Marconi 
Company in their endeavours to obtain a monopoly, surely 
he would not advocate that the vested interests with which 
Mr. MARCONI proposes to compete should be transferred to 
the Government. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for Abroad, or for foreign books.) 


The New Volumes of the Encyclopedia Britannica. (Edinburgh 
and London: Adam and Charles Black and The Timcs.) 1902, 


FouRTH NOTICE. 

The volume of the Encyclopedia supplement from ELE to 
GLA includes the articles on “ Electricity,“ “Electricity 
Supply,“ Electro-chemistry," ** Electro-magnet " and “ Electro- 
metallurgy,” and therefore covers a large portion of the 
electrical subjects that have to be dealt with in this work. 
* Accumulators,” Atmospheric Electricity“ and “ Dynamo“ 
have already appeared, and were referred to in our previous 
notices, and * Magnetism,” Magneto-optics, Measuring Instru- 


ments,” Power Transmission,” Telegraph, Telephone,“ 


„Thermo- electricity“ and“ Welding” are in later volumes. 
The arrangement of tho subject which has been chosen is, 
roughly, that the article on “ Electricity " deals with electric 
theory, while the other articles cited are on its scientific and 
practical applications. Any sub-division of the subject must be 
more or less artificial, and there is little fault to find with this 
method of distribution. When we come to the various articles 
themselves, however, we feel bound to say that the collection 
leaves much to be desired. In the first place, when it is remem- 
bered that the article on electricity in the last edition of the 
Encyclopædia was written as long ago as 1878, that the elec- 
trical industry has practically been created since then, and, 
moreover, that the principles of electrical science itself have 
undergone a complete revolution, one may well be surprised 
that these articles are written as a supplement to the old ones 
instead of their starting de novo. Then again, while assuming, 
on the one hand, that the reader possesses a considerable 
knowledge of the subject at the outset, many of the articles 
are, on the other hand, in many respects not technical or far- 
reaching enough. The space given to some of the subjects is 
inadequate ; and there are extremely few illustrations, these 
are badly executed, and one of them has actually been printed 
upside down. 

For some of these faults tho writers of the articles are, of 
course, not to blame, and, moreover, this indictment must not 
be taken to include every electrical article in the volume. On 
the contrary some of the monographs are most excellent pro- 
ductions, in every respect worthy of their writers and of the 
“Encyclopedia Britannica,” but in many of the articles this is 
far from being tho case. We will take as an example the 
article on “ Electricity Supply—General Principles,” which is 
supposed to cover among other things the subject of the 
equipment of the generating station. It occupies only 44 pages, 
—and more than a column of this small space is devoted to a 
consideration of the capacity effect in cables. We may com- 
pare this with articles on non-electrical subjects. The Law 
of Error“ extends over 11 pages, and Law of Evidence fills 
12, and even Football" has five pages devoted to it. This 
section, which, as we have already said, proposes to deal with 
the principles of central station design, has one single illustra- 
tion—a load curve—and as to the letterpress, we feel confident 
that its full meaning would not be appreciated by the reader 
unless his knowledge extended almost as far as what the 
article itself purports to teach him. 

Having commented so far on the contents of the volume 
generally, we will now return to the first article on electricity, 
and take the contents seriatim. Electricity“ is divided into 
six sections, the first of which, “ Electric Conduction,” com- 
mences as follows :— 

* The Electric Conductivity of a aubstance is that property in virtue of 
which all its parts come spontaneously to the same electric potential if the 


substance is kept free from the operation of electric force. Accordingly, 
the reciprocal quality, Electric Resistivity, may be defined . . , . 


A most accurate definition, it is true, but rather a * poser ” 
to the general reader who wishes for information in a subject 
on which he is previously ignorant. And it may be contended 
that the man who is in a position to appreciate this «definition 
properly is already sutliciently alive as to the natureand mean- 
ing of electric. conductivity, without needing this academic 
explanation of it. Prof. Fleming, who is the writer of the article, 
considers five classes of electric conductors—-metallic, non- 
metallic, electrolytic, dielectric and gaseous. The «difference 
between mass—and volume—resistivity of metals is explained 
at rather unnecessary length, tables of both being given ; the 
standard ohm is clearly defined, and a summary with results 
is given of the determinations which have been made of the 
absolute resistivity of mercury. The conception Matthies- 
sen's Standard " is also clearly explained, some paragraphs on 
the resistance of alloys and the effect of temperature on resis- 
tance follow, and the section concludes with an excellent 
resume of the work of the Reichsanstalt on practical resistance 
standards. 

“ Electrolytic Conduction " is by Prof. W. C. D. Whetham, 
and contains a thoroughly good review of recent theory and 
research on this subject ; and the large number of references 
to the various publications during the last few years is not the 
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least valuable part of the article. This plethora of references 
is, it may be added, one of the best features of the electrical 
section of the Encyclopedia ; nearly all the articles conclude 
witha full bibliography, the important exceptions in this respect, 
however, being ‘Electric Supply," “Electric Traction” and 
* Electric Current." The third of the divisions into which the 
theoretical article on electricity is divided, is of necessity short 
so as not to trespass on the territory set aside for the writers 
on practical applications of electricity. The Board of Trade 
definition of an ampere is given, but we have not been able to 
find any description of standard cells—nor, in fact, anything 
about primary batteries at all. A paragraph, without illustra- 
tions, is devoted to galvanometers, but considerably over a 
page, with four illustrations, is occupied by a description of 
the ampere balance. As an example of the peculiar distribu- 
tion of space, we may quote the following, which is set out as 
below but in large ty pe, occupying a quarter of a column :— 

Each instrumeut is accompanied by a pair of weighta and by a square 
root table, so that the product of the square root of the number corre- 
sponding to the position of the sliding weight, and a certain constant for 
each weight, gives at once the value of the current ia amperes. 

These balances are made to cover a certain range of reading thus : — 

The centi-ampere balance rauges from 1 to 100 centi-amperes. 

The deci-ampere balance ranges from 1 to 100 deci-amperes. 

The ampere balance ranges from 1 to 100 amperes. 

The deka-ampere balance ranges from 1 to 100 amperes. 

The hecto-ampere balance ranges from 6 to 600 amperes. 

The kilo-ampere balance ranges from 100 to 2,500 amperes. 

They are valuable for the measurement, not only of continuous or 
unvarying, but also of alternating currents. 

This is remarkable when we consider the small amount of room 
devoted to really important matters, and the absence of necessary 
illustrations in other parts of the articles on electricity. 

After * Electric Units," which, like * Electric Current," is 
also from the pen of Prof. Fleming, comes a valuable mono- 
graph by Prof. J. J. Thomson on * Electric Discharge through 
Gases." "This is undoubtedly the best of all the articles on 
electricity and its applications, and if Prof. Fleming’s editor- 
ship is open to criticism in other respects he is assuredly to be 
congratulated on having induced Prof. Thomson to write on 
this subject. Starting by enumerating the means by which a 
gas may be brought into a conducting state, the author reviews 
its properties in this condition, which, of course, brings him to 
the definition of an ion and the estimation of its size and 
velocity. The methods employed by Zeleny, Rutherford and 
M'Clelland, Rutherford, and Chattock, for determining the 
velocities of ions, are described, and the results of their experi- 
ments clearly and concisely summarised. Then follows an 
account of Prof. Thomson’s now famous measurement of the 
charge carried by an ion. The author then considers the 
path of a moving ion in a conducting gas, and after this comes 
to the various phenomena connected with electric discharges 
through gases. The phenomenon observed by Hertz in 1887, that 
ultra-violet light assists a discharge, although it has since then 
been investigated by other workers was not found easy of ex- 
planation. Prof. Thomson explains it lucidly by the theory that 
the incidence of ultra-violet light on a metal causes a discharge 
of negatively-electrified corpuscles from the metal. Röntgen, 
Lenard and Becquerel rays and Goldstein's so-called “canal ” 
rays have all adequate space devoted to them. On the ques- 
tion of the nature of Röntgen rays, to which a section is 
accorded, Prof. Thomson inclines to the view that these rays 
are a form of light, pointing out that there is nothing in their 
propertics inconsistent with this supposition, although direct 
experimental proof is not very strong. Since this was written 
Blondlot's experiments have decided almost conclusively in 
favour of this hypothesis. No less than 266 references to 
original Papers conclude Prof. Thomson's article. 

“ Electric Waves“ is also by Prof. J. J. Thomson. It is a 
valuable exposition of the theory of the subject, the practical 
applications being left for Prof. Fleming to deal with in his 
article on ** Wireless Telegraphy." 

“ Electricity Supply " is divided into four sections, the first of 
which, on * General Principles,” has already been alluded to. 
The second section on “Electric Lighting” (Dr. Fleming) 
describes generally are and incandescent lamps, and includes 
some notes on photometry. The third section, “ Electric 
Traction,” is by an American writer, Dr. Louis Duncan, and is 


a short review of the subject which is admirable so far as it 
goes, but is devoid of illustrations. In “ Industrial Develop- 
ment,” which is the fourth section of “ Electricity Supply,” 
Mr. Emile Garcke shows that he is well at home. For some 
reason the industrial development of telegraphy and telephony, 
on which, perhaps, Mr. Garcke is not quite so well qualified to 
speak as on electric lighting and traction, are included in this 
section on “ Electricity Supply,” although, as has been already 
mentioned, telegraphy and telephony are dealt with separately 
in a later volume. 

* Electro-chemistry " and *Electro-metallurgy," by Mr. W. G 
McMillan, give an admirable resumé of the progress made ir 
these industries during the last quarter-century, and an article 
on *'Electromagnet," by Prof. Fleming is sufficient for its 
purpose. 

Other articles iu this volume, which may be mentioned, are 
* Elevators" (in which some reference is made to electric lifts), 
“ Employers’ Liability," * Energetics“ by Dr. Larmor, ** Steam 
Engines " by Prof. Ewing, and ** Gas and Oil Engines " by Mr. 
Dugald Clark, * Exhibitions," * Fire and. Fire. Extinction," 
“France,” ** Fourier's Series," Analytic Functions,” “ Func- 
tions of Real Variables," Fusion, “ Gas and Gas Lighting,” 
“Gas Plants," * Line Geometry,” * Non-Euclidian Geometry,” 
and“ Germany." 

Pratique des Essais des Machines Electriques à Courant Con- 
tinu et Alternatif. EulLx Duqumns and ULISsR RoUVviERE, 
(Paris: Ch. Beranger.). 

Two engineers connected with manufacturing companies 
have collaborated in the preparation of this book, which 
bears the stamp of practical testing-room experience. 
The ſirst two chapters are devoted to the description of 
the equipment of a testing room and laboratory. The 
testing-room switchboard shown on p. 11 appears to be 
unnecessarily elaborate ; most testing-room engineers will no 
doubt be content to provide themselves with the necessary 
resistances and other apparatus to be connected as required 
for any particular test. But some such arrangement as des- 
eribed will undoubtedly effect a considerable saving of time 
with a well-drilled staff. The succeeding chapters deal with 
tests of continuous-current dynamos and motors—with a long 
chapter on tramway motors—alternate-current power measure- 
ments, alternators, synchronous motors, converters, induction 
motors and transformers. Each section is treated in a most 
systematic manner, and specimen forms for testing-room 
records given at the end of each chapter should prove very 
useful. It is to be regretted, however, that the numerous 
figures and diagrams are of a very sketchy character—it is 
often difficult to distinguish the letters referred to in the text. 

We may mention, in passing, that the method of determin- 
ing the individual losses in alternators or other machines by 
running them up above their speed and observing the rate at 
which they slow down is erroneously attributed to Mons. 
Routin. The method is due to Herr A. Aichele and was 
developed by him in the testing room of Messrs. Brown, 
Boveri and Co. in Baden. M. Routin described it in an 
article in the Eclairage Electrique, The book contains a large 
amount of material which could only be found elsewhere by 
searching through a wide range of periodical literature. It 
includes matter as recent as the permeameter of Dr. Drysdale, 
described last year before the Institution of Electrical Engi- 
neers. The volume should, therefore, be of great utility as a 
work of refercnce to all engineers concerned with the testing 
of clectrical apparatus, while to students—particularly those 
in the testing rooms of large electrical works—it should prove 
invaluable. 

Dynamics of Rotation. By A. M. WorTtHINGTON, C.B., M. A., F.R.S. 
(London: Longmans, Green & Co.) de. 6d. 

This book has been written with the intention of giving to 
students, who have an incomplete knowledge of mathematics 
or analytical solid geometry, a treatise which they will be able 
to appreciate and derive benefit from. The problems encoun- 
tered when pursing the study of dynamics, particularly with 
regard to rotating bodies, are dealt with in a clear and lucid 
manner, and although it may not always be advisable to dis- 
pense with higher mathematics, this book will doubtless occupy 
a useful position in its particular branch of literature. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Blondlofs N-rays.—After having found that the new kind of 
light is also contained in an Auer burner (see The /lectrician, 
Vol. L., p. 1,010 and Vol. LL, p. 236), R. Blondlot studied a 
number of other sources of radiation, and. found that the new 
obscure rays are also contained in the radiation from a plate of 
silver or talc heated to redness, and in an ordinary circular 
gas flame burning without a chimney. He concludes that 
these rays, though invisible, are of frequent occurrence, and 
proposes to call them N-rays, after the Nancy University, 
where they were discovered. He also announces that a small 
electric spark is not essential for their detection, since the 
essential thing about it is a small mass of incandescent gas. 
This is also furnished by a very small gas burner, which acts 
equally well as a detector, but is not suitable for discovering 
polarisation. It brightens whenever N-rays impinge upon 
it. That this brightening up of one flame by another has not 
been noticed hitherto is due to the difference produced in the 
luminosity of a larger flame not being very evident. The 
author has found that a screen of calcium sulphide exposed to 
sunlight shows a notable increase of phosphorescence under 
the influence of N-rays. This furnishes a good means of 
detecting them. 

[R. BLOxDLOr, Comptes Rendus, May 25, 1903.] 


Radio-activity of Ordinary Substances,— Radium is at least, 
100,000 more times as active than uranium, and uranium is 
3,000 times more active than the most common active material 
among ordinary substances. But R. J. Strutt believes that 
a slight amount of radio-activity is associated with all solids, 
and that the so-called “spontancous ionisation of air“ is due 
to a slight activity of the walls of the vessel containing it. To 
test this view, he experimented with a glass cylinder closed at 
one end by a plate of glass cemented on, which could be 
removed so as to introduce linings of different materials. He 
found rates of leakage varying from 3:3 scale divisions per 
hour in the case of tinfoil to 1:3 in the case of glass coated with 
phosphoric acid. In platinum the rate of leakage for different 
samples was 2:0, 2:9 and 3-9 divisions per hour. Thoroughly 
oxidised copper showed a rate about three-quarters that of 
polished copper. The author tried the absorption of the radia- 
tion by air at different pressures. To do this he determined 
the pressure at which an increase of pressure produced no 
increase of leakage, thus showing that all the radiation was 
absorbed. No such limit was reached with zinc, but with tin 
it was reached at 10in. in one sample and 20in. in another. 

[Hon. H. J. Strutt, PRil. Mug., June 1903.] 


Electrostatic Deflection. of Rutherford Ies. T. Des Coudres 
has succeeded in detlecting the positive Decquerel rays, some- 
times called Rutherford rays, and in thus establishing beyond 
doubt their positive character and comparatively large mass. 
Their magnetic deflection has already been accomplished by 
Becquerel himself, who found, curiously enough, that there 
was no magnetic dispersion. This marks a distinct divergence 
from Wien's canal rays, which show all kinds of velocities. 
But Becqueral's observation is fully confirmed by the author, 
and it therefore seems that the positive ions emitted by radium 
bromide have a single definite velocity and mass. The elec- 
trostatic deflection was produced with the aid of a central 
station supply at 110 volts. A deflection of about 1mm. was 
obtained, with an exposure of 80 minutes and a radium prepa- 
ration not exceeding 8 milligrammes in weight. The figures 
obtained by micrometer measurement and calculation were: 
muje = 2:56 x 10. From this the author deduces, with the aid 
of the magnetic deflection, the value 42 1:65 x 10? for the 
velocity, or about one-twentieth of the velocity of light, and 
ein = 64x 105, thus showing that we have to do with masses 
of the atomic order. | 

(T. Des Coupnzs, Phys. Zeitschr., June 1, 1903. ] 


Volta. Effect. G. C. Simpson constructed a cave of galvanised 
iron gauze 1 metre square, aud suspended wires, plates or gauzes 


of various metals inside it, connecting them by means of a wire 
of the same metal with one pair of quadrants of an electro- 
meter whose other quadrants were earthed. The cage was 
earthed also, and served to eliminate any external electric field. 
After an hour or two, the clectrometer showed a constant 
deflection, which differed in sign and in amount from one 
metal to another. The readiags were as follows :—Copper, 
0:70 volts; iron, 0-4 ; tin, 0:25; lead, 0:23 ; magnalium (mag- 
nesium-aluminium alloy), - 0:28; and sodium, - 0:7 volts. ft 
will be noticed that the numbers agree very well with Volta’s 
differences of potential between these metals and zine, the zinc 
being represented by the cage. The final readings of the elec- 
trometer could be much accelerated by increasing the ionisation 
by means of Röntgen rays. 
[G. C. Simpson, Phys. Zeitschr., June 1, 1903.] 


Crystallisation in an Electric Field, — W. Schmidt has obtained 
a definite effect upon the deposition of sulphur crystals in an 
electrostatic field produced by two electrodes immersed in a 
carbon-bisulphide solution of sulphur. Since a crystal sphere 
must place itself with its axis of greatest dielectric constant 
parallel to the electric lines of force, the author expected that 
sulphur, having very different dielectric constants along its 
different axes, would show a definite orientation of the crystals 
deposited in an electric field. In this expectation the author 
was disappointed. But he foundanotherinteresting phenomenon 
in the fact that crystals only formed on the anode, while the 
cathode remained quite free from them. The apparatus used 
is shown in the diagram, where A and K are brass electrodes 

To Pump 
4 


To Influence 
Machine 


To Influence 
Machine 


connected with an influence machine supplying 40,000 volts, 
and G is a pipe leading to a pump used for absorbing the CS, 
vapours and thus promoting evaporation and precipitation. 
The author obtained a layer of transparent crystals 4mm. thick 
on the anode. It is evident that the nascent sulphur crystals 
are electro-negative and are repelled by the cathode. 

[W. Scamipt, Phys. Zeitschr., June 1, 1903.) 


Tonisation of Air by Water.—F. Himstedt has found that air 
supplied by a water-spray pump possesses a considerable con- 
ductivity. That this conductivity is not due to its moisture is 
proved by conducting it through phosphoric acid, which leaves 
the conductivity unimpaired. That it is not the ordinary 
waterfall electricity is proved by conducting it through carthed 
copper wool, which also leaves the conductivity unchanged. 
These observations led the author to suppose that the conduc- 
tivity of Elster and Geitel’s “cave air" is due to the fact that 
the air is pressed through interstices between moist particles of 
sand and earth. On pressing air through moistened glass wool, 
coke or sand a similar ionisation was, in fact, observed, and not 
on pressing it through paraftin oil or benzol. The same sample 
of water could be used indefinitely, with the same result, and 
oxygen and carbon dioxide were similarly ionised by it. The 
author accounts for this ionisation by referring to the high 
ionising power of water for metallic salts, and supposes that 
water has a similar ionising power over gases. The ionised 
molecules might emerge in an ultra-chemical sheath of water 
which would gradually liberate them. The conductivity may 
be destroyed by cooling to the temperature of liquid air. 

F. HiusTEDT, Phys. Zeitschr., June 1, 1903.) 


330 


THE ELECTRICIAN, JUNE 12, 1903. 


SOME WIRELESS TELEGRAPH PATENTS. 


. The following is a copy of the complete specification of the 

famous detector magneticum " taken out by Marconi in 1902. 

May 3rd of that year is the date of application, and the com- 

Ne specification was left on February 2, 1903, and accepted 
arch 5, 1903. The number of the patent is 10,245. 


COMPLETE SPECIFICATION. 
"IMPROVEMENTS IN RECRIVERS SUITABLE FOR WIRELESS TELEGRAPHY." 


We, Guglielmo Marconi, Electrician, and Marconi's Wireless Telegraph 
Company, (Ltd.), both of 18, Finch-lane, in the City of London, do hereby 
declare the nature of this invention, and in what manner the same is to be 
performed, to be particularly described and ascertained in and by the 
following statement :— | 

This invention is based upon the discovery that a core or rod of magnetic 
material which is not sensibly affected by high frequency electrical oscilla- 
tions or Hertzian waves under ordinary circumstances becomes sensitive to 
them when placed in a varying or moving magnetic field. On a core con- 
sisting of some magnetic material, which may be iron, preferably in a sub- 
divided state, such as fine wires or needles, is wound one or several layers 
of insulated copper wire. Over this winding is placed insulating material, 
and over this a secondary winding of thin copper wire contained in a 
narrow bobbin. The ends of the winding nearest to the iron core are con- 
nected, one to earth or to a capacity and the other to an elevated conductor, 


Fig.1. 


Fig.2. 


or they may be connected to the secondary of a suitable transformer or 
intensifying coil. The ends of the secondary winding are connected to the 
terminals of a telephone or other suitable receiving instrument. At the 
ends of the core, or in close proximity to it, is placed a magnet, which is so 
moved or revolved as to cause a constant change or succeesive reversals in 
ihe magnetisation of the iron core. It is found that if the electrical 
oscillations of suitable period are sent from the transmitting station 
according to the now well-known methods, rapid changes are effected in 
the magnetisation of the iron core, which changes produce induced currente 
on the winding, and these currents in their turn reproduce on the telephone 
or receiving instrument the intelligible signals sent from the transmitting 
station. 

Another successful method is to keep the magnet fixed and use an end- 
leas iron rope or core of thin wires revolving on pulleys through the 
windings (which in this case are separated from the iron by means of a 
thin glass tube to prevent chafing of the wires), in proximity to & magnet 
or magnets. Figs. 1 and 2 are diagrammatic front and side elevations of 
the arrangement. Figs. 5 and 4 are similar views of a modification. « is 
the core the ends of which in Figs. 1 and 2 are bent upwards, and consisting 
of about 100 hard-drawn iron wires of about 0'Omm. in diameter. Over 
this à primary winding of one or two layers of thin silk-covered wire, 5, is 
placed, one end being connected to a capacity, E, which may be the earth, 
and the other to the aerial conductor A. The wire of the secondary wind- 
ing c is about 002cm. in diameter, and a sufficient number ef turns of it 
is used to give a resistance about equal to that of the telephone T to which 
ite ends are connected. d is a horse-shoe magnet driven round bya 
55 silent clockwork mechanism at a speed of about one revolution 
per second. 


Figs. 5 and 4 show the arrangement where a continuous band or metal 
rope is used. In this case two stationary horse-shoe ets d, d are used, 
which should be arranged with their like poles together. The core a is 
flexible and passes around two pulleys e, which are about 10cm. in diameter 
and are placed about 20cm. apart. They are driven by clockwork at about 
the speed of one revolution every 20 seconds. g is a glass tube on which 
the primary b is wound and through which the core a passes The 
other parts are similar to those of the former arrangement. Either 
iron or steel can be used for the cores or revolving rope, but best resulte 
have been obtained when using bard-drawn iron wire, or iron wire which 
has been considerably stretched and twisted beyond ita limits of elasticity 
prior to being employed. We have usually employed wires each covered 
with one coating of silk insulation. The telephone or receiving instru- 
ment T may be connected to the.ends of the winding b nearest the 
iron and the other winding c be omitted, or the iron core a may 
be placed in close {proximity to a telephone diap , and the sudden 
changes of magnetism in the core can then be detected by sounds produced 
by the diaphragm. In this case also, no second winding is required on the 
core. In place of a moving magnet or band, an alternating current of low 
periodicity made to pass through one of the circuits may be used to pro- 
duce the necessary varying magnetic field; or if a moving band is used, a 
continuous current may be used to produce the magnetic field. 

Having now particularly described and ascertained the nature of our 
said invention, and in what manner the same is to be performed, we declare 
that what we claim is :— 

1. In receivers for wireless telegraphy, the combination of a core or rod 
of magnetic material and a varying or moving magnetic field for the 
purposes described. 

2. In receivers suitable for wireless telegraphy, the combination of a core 
or & rod of etic materialin & varying or moving magnetic field, and 
a coil surrounding the rod or core through which the received oscillations 
are caused to pass. 

3. In receivers suitable for wireless telegraphy, the combination of a core 
or rod of magnetic material in a varying or moving magnetic field, a coil 
surrounding the rod or core through which the received oscillations are 
caused to pass, and a second coil likewise surrounding the rod or core and 
having its ends connected to a telephone or other suitable receiving instru- 
ment. 

4. In receivers suitable for wireless te phy, the combination of a 
stationary et, a travelling metallic band in the magnetic field, and a 
coil in proximity to the band, subetantially as described. 

5. Receivers suitable for wireless telegraphy, substantially as described 
and illustrated in the drawings. 


In view of the foregoing, it is interesting to read the follow- 
ing extract from a specification of a patent taken out in 1897 
(No. 30,846) by Prof. Ernest Wilson and Charles John Evans, 
for A Method or Methods for Controlling a Mechanism or 
Mechanisms by Means of Electric or Electromagnetic Waves of 
High Frequency." 

After describing the various devices and schemes which 
they intended to employ in order to effect the control of 
mechanisms by means of electromagnetic waves, the patentees 
dealt in detail with certain forms of coherers and receivers 
which they had found suitable for the detection of such waves, 
among them being a coherer consisting of two drops of mercury 
which made contact on being encountered by Hertzian waves. 

The following is an extract from the complete specification :— 


In Figs. E and F, which indicate the application of another part of our 
invention, 21 is & small core of steel wires insulated from one another, 
wound with a solenoid 22, The terminals 17-17 of the solenoid are con- 


Fia. E. 


nected to one of the receivers, as shown in Fig. A. A small magnet needle 
is suspended by means of a fine metal conductor, aud sets itself in a 
magnetic field whose direction is determined by, and is the resultant of, 
the fields due to the small coil (? core) 21, when magnetised, and an external 
controlling magnet provided for the p , together with theearth's field, 
unless eliminated. When the core 21 is magnetised, the needle 23, 
is as is shown in Fig. E, with its projection 29 resting against the 
atop 30. When the core 21 is demagnetised by the impulses received 
by the receiver connected to the conductors 17-17, or partially so, 
the needle 23 is deflected so as to come into contact with the contact 24. 
This operation closes a circuit containing a battery 25, the coil of an elec- 
tromagnetic mechanism which it is desired to operate, and the solenoid 22. 
The solenoid thereby mmgnetises the coil (? core) 21, upon which the needle 
23 is deflected to its initial position, as shown in Fig. E. 

The provisional specification contains the following when 
referring to coherers aud receivers :— 
We can use a magnetised needle placed in a solenoid which is 


connected to the wire, plate or other receiver receiving the electric or 
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electromagnetic waves or oscillations which have a demagnetising effect on 
the needle. . There are other ways of employing a magnet to be 
demagnetised by the oscillations or waves which we employ. 

Claim No. 4 is as follows :— 

The employment of a small electromagnet as a substitute for a coherer, 
eubstantially as described iu connections with Figs. E, F. 

We have not thought it necessary to reproduce Figs. A or 
F, as ney do not materially affect the construction or principle 
employed in the apparatus described and illustrated in Fig. E. 


THE POSSIBLE DEVELOPMENTS OF ELECTRICAL 
DRIVING IN FACTORIES DUE TO THE SUPPLY 
OF ELECTRICITY AT CHEAP RATES BY LARGE 
POWER COMPANIES.* 


BY J. S, HIGHFIELD, MEMBER. 
(Concluded from page 297.) 


It may be useful to consider for a moment the amount of power 
work already obtained by the supply authorities of the big towns, 
and by the kindness of the engineers I am able to give Table III. 
It is Interesting to compare with these figures, the figures obtained 
by the Newcastle Electric Supply Co., the first large power scheme 
to be put in operation. This already amounts to about 300 motors, 
representing approximately 4,500 f. P, the maximum horse- power of 
any motor being 75. The power is supplied for all sorts of purposes; 
one large works takes no Isa than 1,350 H P , and several other con- 
sumers range from 500 to 700. There is, I think, therefore, no doubt 
that in moet towns the power-load has only just been touched, and 
that an enormously greater amount of work is to be obtained, and, I 
think, will be obtained. It is hardly necessary to say that the use of 
electric driving is growing to an immense extent every day, but at 
the same time there are a great number of works where, chiefly 
through Jack of information as to its advantages, the electric motor 
has not yet been adopted. There is no doubt that cne of the readiest 
ways by which the power companies can obtain business in districts 
Dot provided with really expert contractors is by appointing a 
regular staff to advise, and if necessary to assist in the equipment 
of all sorts of works; to do this, the first th. ng that is necessary 
is for the said staff to thoroughly acquaint themselves with the 
methods of operation existing in the various works in the district, 
there being rather a tendency to get the customer to adopt his 
shops to suit the motors instead of adopting the motors to suit 
the shops. So far as operation is concerned, there are any number 
of firms who build motors which will run with very much less 
trouble than any other prime mover, but the motors are not 
always rated in a suitable way, and very often it is necessary to 
put in a large and expensive motor to bandle an intermittent load, 
where a properly designed smaller and cheaper motor would serve 
the purpose equally well. Again, the starting gear as a rule is 
extremely defective, and gives a great deal more trouble than the 
motors themselves ; also, the conditions of speed regulation should 
be carefully gone iuto, and the needs of manufacturers of all classes 
studied. If this is thoroughly done, I have no doubt that the rating 
of stationary motors will be put on rather different lines from that 
which obtains at present, and the starting gear and general acces- 
sories will be greatly improved. | 
It is hardly necessary to set out the intrinsic advantages of the 
electric motor, but I should hike to say one word as to cost of repairs. 
have now at Sx Helens in operation about 500 H. P. of motors, 
costing, approximately, £2,800. "These motors are, in general, hired 
out to the consumers, the rental amounting to about 15 per cent. on 
the cost of the motor. The motors are used for all purposes ; the 
largest of them is 60 H. P., the bulk are 5 H P. and less They are 
often fixed in dirty places, aud, as a rule, are not too well looked 
after. The total cost of repairs for the year ending December 31st 
amounted to only £15. This includes material and wages. The 
repairs were as follows :— | 
Armatures burned out . 3 
(Two repaired by makers, fault in construction.) 
The oth Bearings requiring re-metalling through lack of oil... 3 
e other repairs consisted in turning commutators laci 
1 p | g ors, and replacing 
In considering the adoption of electric driving, the first trouble 
is the capital outlay, and a manufacturer's first duty is to consider 
what return he will obtain on his capital. The first obvious advan- 
tage as a rule is, that he will save a considerable amount of space by 
getting rid of his steam or gas engines. The repairs bill will be less, 
and also in a great number of cases the actual cost of power. In 
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Table III. 
8 “a ex .| ox g . | ^ 5 n 
2 3 ele} eee 3% 
B * 5 3 85 Fes yoy ; 
Town. 323 2 S858 388 Price charged per unit. 
m . Ah 
cta Saj Sw o 2 
Sila mS 2 a 3 
Aberdeen......{216| 865 50 | 137,486 17% | 3d. & 1d. demand indicators 
a 7 nd .. |f 4d. up to 100 per month. 
Birmingham... 5711,044 | 40 | 2d. beyond 100 per month. 
! 24d.upto500 per qr. less 10% 
Bolton 107, 602; 50 197,774 — 13d. for 2500 do. do. 
| 2: for all units above this. 
ə | f 2d. for continuous use. 
Bradford 855 5,975 60,596,794 30% | 14° for intermittent use. 
Brighton 169 688 30 300.000 — 7d. & 1d. demand indicators. 
Bristol ......... 2001,075| 35 | 518,948 347 14d. 
Glasgow ...... 682 3,086 | 80 1,055,747 16°. | 124. 

Huddersfield.. RO! 230| 25 80.000 47 2d. & 1d. demand indicators. 
Leeds 529 hon 50 | 900,000| 24% 2 to 2d. 
. a .. |f 2d. up to 3,000 per quar. 
Liverpool. ... 180 2,098 739,852 IId. bevond 3,000 per quar. 
Manchester ., 9022,996 110 |1,779,186| — 51, toljd.demandindicaturs 

Nottingham .. 232) 955| 50 | 455,585, — 114. 

24d. for first 75 units per 
Portsmouth .. | 96| 150| 12 48302 — | H.P. per quar., and lid. 

per unit after first 75. 

St. Helens ... i 507 60 "NS 45% | 2d.& 1d. demand indicators. 
Sunderland... 154 877 60 — | 37% 224. to lad. 
Wigan 86 622| 40 | 150,000 — | 1d. 
Wolv'rh'mpt'n 58 340 40 | 164,657 25% 2d. & 1d. demand indicators. 


order to properly evaluate what these advantages are worth, it is 
desirable to ascertain what proportion the cost of power bears to 
the whole cost of production of the manufactured article, whatever 
it may be. I have endeavoured to obtain some figures in this con- 
nection, but unfortunately have not been extremely successful, and 
I hope in the discussion on this Paper some useful information may 
be given on this point. The figures I have been able to obtain with 
any accuracy are about as follows :— 


Table IV. 
Percentage. 
Engine builder's works ........ sid Caan VANUS RUE 28 
Battery works «EI 2˙5 
Flour mild as esse Re none ose es 990 
Cable work . ———— desu 0:6 
Wire drawing E 0°44 


Column 2 shows the percentage of the total cost of power to other 
charges of producing the manufactured article at the works. 

It is evident that when the percentage is small, say 2 per cent., 
that the cost of power is not a serious matter, and that the whole 
thing to be considered is the possible increase of output through 
saving in space and more rapid operation. When the cost of power 
bears 8 larger proportion, the question of cost will probably be the 
determining factor. In my experience at St. Helens and other 
places, I have found great difliculty in ascertaining what the 
actual cost of power amounts to where steam or gas engines are 
used, and therefore the more difficulty in explaining to the customer 
what the effect of introducing electric driving would be, but where 
electric driving has been introduced, and I think most engineers 
will bear me out in this statement, I have never had a case where 
complaint has been made that the cost of driving is seriously 
greater than it was with gas or steam. Asa matter of fact, in most 
cases, the cost is leas, and when the actual cost is greater, the advan- 
tages through obtaining increased production in the same shops 
through saving in space and sometimes through the greater steadiness 
of the drive have quite outweighed the actual extra cost of the power, 
in other words, although the total cost of power may have been 
greater, the cost per article produced has been less, which, of course, 
is the only matter really to be considered. 

It may be worth referring for a moment to the question of regu- 
larity of drive in such work as grinding and polishing. I have in 
my mind a case of some rather large mortar mills which were 
originally driven by steam, and which were converted to electric 
driving. With steam driving the mill turned out 11 tons in 14 hours, 
the cost per ton of power amounting to 861. ; with electric driving 
the same mill, running at a rather less maximum epeed, turned out 
20 tons io 14 hours, the cost per ton at 3:5d. The reason for the 
greater output, of course, is that with electric driving a steady 
average speed is maintained, whereas with steam driving, although 
the maximum speed was greater, the mean speed was considerably 
less. Some of the power companies that are situated in the neigh- 
bourhood of coalfields should obtain an immense amount of business 
in supplying power for various purposes in connection with col- 
lierier. This is a field in which astart has been made, but in which 


. not a great deal has yet been done, but one firm alone has carried out 
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work in something like 200 collieries, for hauling, pumping and coal- 
cutting. I think there is no doubt that, for the latter purpose 
specially, a very considerable amount of work should be obtained. 
Electric winding has practically not been touched, and the problem 
is one of extreme difficulty, but at the same time, electrical driving 
should be peculiarly suited to such intermittent work as winding. 
All that is necessary is a suitable means for storing energy close to 
the winding engine, so that the fluctuations of the power demand are 
not felt on the line. Electrical methods should give a means of 
rapid winding, and should enable a large part of the power usually 
expended in braking, to be stored. ‘The steadiness of the turning 
moment too is of importance, as it reduces the stress on the rope. A 
small winding engine was erected by the electricity department at 
St. Helens at a very small colliery ; the depth of the shaft in this 
case being about 70yds. and the amount of coal wound daily during 
10 hours was about 60 to 70 tons. Fortunately, about the same time, 
a similar small colliery was started with steam winding; the amount 
of coal in this case was about the same, the depth of shaft being 
slightly greater. The cost of winding per ton electrically, at 2'. per 
unit, worked out at one-fifth the cost of winding by steam. Of course, 
there is notbing in the engineering of this installation which would 
help us to desigu a large winding engine for a deep mine, as in this 
case the motor was simply a standard 35 H.r. tramway motor, as th- 
photograph shows, and the fluctuations were not sufficiently great to 
cause any trouble on the line. The problem would have to be 
attacked in a totally different manner in the case of a deep mine 
winding a great weight of coal, but at the same time the fact that 
Lhe cost was so very much less than with steam should encourage us 
to attack the problem. 

In all the discussions which I have read on the question of power 
schemes, it has generally been admitted that the companies can obtain 
inuch, if not all, of the small work, but that they have no chance of 
superseding the large local steam engine for driving such factories as, 
for instance, cotton mills, where the load is considerable and is very 
steady. Many figures have been given showing that it would not 
be possible for the power companies to supply electrical energy at a 
price low enough to compete with the direct supply of energy by a 
local steam engine. There is no doubt, I think, that these figures 
are correct, but it is possible that the advent of the gas engine will 
help the electrical power companies to obtain even the loads of this 
character. When it is remembered that the Newcastle Company are 
already supplying several large works, that the Hull Corporation 
are supplying about 1, 200 H.P. to a big shipbuilding yard, and that 
the Sunderland Corporation are laying out great extensions with a 
similar end in view, I see no reason why, when the power companies 
cter an adequate and cheap supply of electrical energy, the large 
works in the area should not follow the lead. 


One of the great inducements of taking a supply from outside is 
the saving in capital expenditure of generating plant ; the capital 
so spent can generally be expended in additional manufacturing 
plant, and many manufacturers are sure to regard this saving as a 
great advantage. If, in addition, as I have before stated, the power 
companies lay themselves out to intelligently push the use of motors, 
and to advise with skill on the method of their use, and possibly also 
to follow the lead of numerous corporations, and to hire out motors, 
it seems to me they should find plenty of work for their hands, and 
so do their share in developing the electrical industry. Further 
than thie, by acting as instructors in the use of electric driving they 
willindirectly benefit the stations already supplying energy in the 
big towns, as I think everybody will agree that although the amount 
of work indicated in Table III. is considerable, it is not anything 
like what we expect to get in the future; the mere fact that a small 
town like Wigan can obtain in about 12 months no less a load than 
600 H P. indicates that the 3,000 H. P., say, at Glasgow, is but the 
fringe of the load which waits. So much has been spoken and written 
on the subject of method of charging, that I do not wish to do more 
than simply refer to the subject here; but it may be interesting to 
give some additional actual tigures to those in Table III. The Sun- 
derland Corporation system is to give discounts on quantity—.e., 
5 per cent. for 500 units per quarter, up to 55 per cent. for units above 
100,000, the effect is to vary the net charge as stated in the table. 

The Newcastle Company adopt the maximum demand system 
with, I believe, a novel type of indicator having a definite time lag. 
This is rather important, as itis very necessary that all the indicators 
should take exactly the same time to record any particular load. The 
Electrical Power Distribution Co. use the maximum demand system, 
but they provide a table showing the net cost per unit for any given 
length of maximum demand. It will be seen from the table that 
the maximuin demand system is very frequently adopted, and there 
i: no doubt that the method of giving increased discounts with an 
increase in load-factor is correct; it should be remembered, however, 
that increased output also has the effect ot reducing the costs, and 
it might be found a good arrangement, where the charge is made on 
the Wright system, to give a discount according to the number of 
units used at the low rate ; this would give a special discount to the 
large consumer, at the same time giving the ordinary discount to a 
long-hour consumer whether large or small There is & method of 
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charging which might be found useful, and which has beea used to 
some extent on the Continent, aud is, I believe, being used by the 
Blackheath and Greenwich Company, that is, the system kaowa as 
the two rate meter system " where a high price is charged during 
lighting hours, say from 4:30 to 8: 30 in the winter, and a very low 
price at all other times. The chief merit of the system is that it is 
very easy to understand, but it has a drawback that in the winter 
months the factories would have to shut down at, say, 4:30, or pav 
a large price for the units used after that time until, aay, 8:30. I 
believe, however, that at Blackheath the system has worked very 
satisfactorily, the factories in the winter months arranging their time 
as much as possible to suit the electric works. It is certainly a system 
which is more easily understood by the average consumer than the 
maximum demand system. I think it very likely, however, that the 
motor load which the power companies, operating in manufacturing 
areas, will obtain, will so greatly exceed the lighting load that the 
peak will not be very considerable, and probably the method of giving 
discount on quantity, or some arrangement of special contract, will 
be the method of charge generally adopted. 

I had intend :d, as I stated a: the begiuning, to treat this subject 
in a broad, rather than in a more detailed manner, in order that the 
opinions of many engineers might be givea in the dis:ussion, so thet 
the fulne:s of the discussion should make up for the shortcomings of 
my Paper. I regret that, owing to illness, this Paper has not only 
been delayed, but is even now not so complete as I could wish. 


The following is an abstract of the discussion which took place 
after the reading of the Paper :— 


Mr. EARLE said he could not agree with Mr. Highfield that the first 
outlay on cables would be so very heavy as to be out of proportion to the 
immediate returns, as he thought that, as in the case of supplies in large 
towns, the power companies would already have entered into many contracts 
for supply before they actually started work, aud ao would lay tneir cables 
accordiagly. He held that the Board of Trade should be approached as 
strongly as possible with a view to getting their permission t» erect over- 
head lines, and he thought that the permiexion might be given for a term 
of years, say three or four, to be again renewed for a further term after 
that time. He thought this question of overhead wiring was a very 
important one for the large power companies, as, if they started to lay out 
their capital at the rate of £15 per kilowatt, paying on this a dividend of 
5 per cent., and the cost through the use of overhead work could be 
reduced to, say, £5 per kilowatt, the dividend from the first could easily be 
1i per cent. more. He would call the attention of the meeting to the 
Trafford Park works, where they had a load-factor of 40 per cent. He 
would like to ask Mr. Highfield if it was the usual practice to calculate 
the load-factor in the way he had done, and whether any batteries which 
might be installed would take any credit in the load-factor ¢ He thought 
that anyone who was thinking of installing motors for electric driving and 
who calculated the probable units to be used from the obtainable figures, 
would belikely to make great errors. He took it for granted that Mr. 
Highfield'a figures of £50 and £40 did not iuclude cables, and he thought 
the £4 per horse-power per annum would not pay any dividend, 
and if it was to be done at that figure in Yorkshire they would 
need to have a waterfall and a load-factor of 100 per cent. He would 
ask Mr. Highfield how the design and rating of motors was to be 
altered! One generally found that the people who gave costa per horse- 
power for their mill driving generally, had not the least notion of 
the true state of the case. As to the question of steadiness of driving, he 
knew of a paper mill where the paper was continually being broken when 
machinery was driven with a steam engine, but no paper was broken after 
changing over to electric driving. He could not agree that the power 
companies would never supersede very large steam engines, as, in the case 
of Yorkshire alone, only 5 per cent. of the exisiting power was required to 
use up the stations of the Yorkshire Power Co. As to the system 
of charging he did not believe that it had ever been possible for a con- 
sumer to regulate his load so as to obtaln much benefit from the demand- 
indicator system. He had little doubt that the new small factories of 
the future would be driven electrically by power obtained from the power 
companies. 

Dr. BOWMAN thought that, unless the power could be supplied at & 
very cheap rate indeed, there was no chance for the power company in 
large works; quoting the case of his own works at Northwich, he 
stated that owing to the by-products they could get their power tor 
almost nothing. For factories requiring over 100 E. P., if they had auy 
room at all it would certainly pay them to generate for themselves. 
He had a factory under his notice where it became necessary to alter the 
old system of driving by steam engines of under 500 H.r. and to put in 
something more up-to-date. Three things were considered—viz., the 
iostallation of new steam engines, of gas engines, and of electric motors. 
It was found that the gas engines would pay over and over, and that the 
taking of electric power from the corporation mains would have meant a 
loss of 75 per cent. He would like Mr. Highfield to explain how they were 
to get smaller and cheaper motors. He thought the two-meter system of 
charging was absolutely inapplicable in large manufacturing districts, In- 
some very large works, where steam engines had been dotted about, he 
had found the efficiency not much over 1 per cent., but he had put in elec- 
tric motors driven from a central point, and the saving was very great. 
He would have driven his own works electrically if they had not required 
steam in the building. 

Mr. A. G. COOPER asked whether the sulphate of ammonia, if largely 
made by the power companies, would not become a drug in the market and: 
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so bring down its value? He agreed with Mr. Highfield as to the need of 
smaller and cheaper motors. He had found that manufacturers would 
rather spend their money on new tools than on electric driving plant. 

Mr. TAIT said the load-factor was a very important point, and although 
he, at one time, was of the opinion that a load-factor of 25 per cent. was 
almost impossible, he had now quite altered his views. Tneir load-factor 
at Salford was 30 per cent., and during tbe last four months the lowest had 
been 26 per cent. He thought the cost of repairs on the motors mentioned 
was a remarkably low figure, and he would like to ask how long the motors 
had been in use. Was it their first year? He had found that the cost of 
repairs to motors increased as time went on. He thought that very few 
of the small users of power had any notion at all as to the cost of their 

wer. 

Mr. COWAN congratulated Mr. Highfield on having obtained the con- 
sent of the Board of Trade to the erection of overhead wires, which he 
supposed were uninsulated. He had himself put up about } mile of over- 
head wiring to run at a pressure of 2,000 volts. Major Cardew had passed 
this line, and it was there to this day. He had had some experience of 
the cost of water power. In one case they invited the owner of the water- 

fall to take a place on the board of directors, and they then obtained power 
for 10a. per annum per horse-power, paid in the form of credit notes. 

Mr. FRITH, referring to the question of smaller motors, asked Mr. High- 
field whether they should have motora designed to take the peak of the 
load for a small time without attention to heating effects. 

Mr. R. H. WILLIS said that manufacturers' lista were very misleading to 
those who wanted to buy motors. He knew of an instance where a motor 
was required for a planing machine and the makers first of all put in an 
8 H. P. motor, which gave awful results, they then changed it for one of 
17 H. P. and finally finished up by installing a 25 H. p. motor, but still with- 

out good results; a flywheel was then fitted to the motor and the size was 
ultimately reduced to 7 H. p. 

Mr. CHATWOOD thought that the variation of driving speeds was impor- 
tant. Some fine cotton spinners had told him that a variation of 4 per 
cent. would make the goods unsaleable, but he had found cases of 6 per cent. 
variation. 

Dr. BOWMAN remarked that chemists were now able to get ammonia 
from the air, and if this were done on a good commercial footing it would 
reduce the price of sulphate of ammonia by 75 per cent. 

Mr. HIGHFIELD, in reply, said he was glad the discussion had been so 
ful. He would be glad to get more knowledge as to cost per horse-power 
for factories. As to the permission granted by the Board of Trade for 
overhead wiring at St. Helens, the time had been unlimited, and all they 
had asked was that it should be properly put up and that he should watch 
it did not fall down, Batteries only helped the load-factor when installed 
at the station and when the charging was taken into account. Mr. Frith 
had quite cleared up the point regarding the design of motors. All they 
required was to get a good commutator and good brushes, and ignore 
temperature rises to a great extent, not to use so much copper and to 
get a motor similar to a traction motor. The motors mentioned 
had been running for about 24 years. He did not intend to be 
dragged into a discussion on methods of charging, but thought that 

the future would see special contracts made to suit individual cuses. 
As to sending out skilful advisers, there were really no contractors in 
St. Helens who could tackle the work of advising, and he had had to under- 
take the work himself, and had thus built up his motor load by careful 
consideration of the needs of each consumer and by making himself at 
home with the requirements in each case. 


APPLICATIONS OF ELECTRICITY IN ENGINEERING 
AND SHIPBUILDING WORKS.* 


BY A. D. WILLIAMSON, "T 
The plant described in this Paper has been erected in the works 

of Messre Vickers, Sons and Maxim, and amounts to about 
22500 B H.P. of generators and motors. In 1896 Messrs. Vickers 
were commencing considerable extensions to their works, resulting 
In an increase in the number of employés from about 3,000 to nearly 
20,000 during the four or five years following 1896. The great con- 
venience of the motor driving system soon became apparent in con- 
nection with the rapid extensione, and generating plant was ordered 
well in advance of actual requirements. The first power house was 
situated fairly centrally, and contained four 160kw, sete, consisting 
of ranean Dy shunt dynamos and compound non-condensing 
engines. At this time a new gun shop was being built, and the 
‘Opportunity was taken to apply motors, one to each machine; most 
of these required from 5 H P. to 10 H P. The success of the electric 
driving system under all the conditions determined the directors to 
apply it to all the extension work and, as opportunity occurred, to 
replace the less efficient isolated steam plants. Then, the first 
1,000 H. r. power house being loaded to its full capacity, a larger 
power house was built, on the south side of the works, having a 
capacity of 1,325kw. Later, it was found necessary again to increase 
the size of the works, and this, added to the adoption of the Vickers 
high-speed tool steel and the additional power taken by the machines 
in consequence, rendered a third station necessary, containing one 
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350kw. eet and two 200kw. sets. The total plant capacity at the 
Sheffield works is, therefore, 2,800kw. 

In 1898 the works of the Maxim Nordenfeldt Co. at Erith were 
purchased, and the old system of belt driving from one main engine 
was replaced by electric power. A power house was built containing 
four Belliss and British Thomson-Houston sets, each 150kw., at 
220 volts, with Wheeler condensers and multitubular boilers, 160lb. 
pressure. 

In 1897 the Naval Construction and Armaments Co. at Barrow 
was purchased, and the large works thoroughly reorganised and 
extended, the number of men employed growing from 5,000 to 10,000 
within three years. During the first year between 50 aud 60 steam 
engines were taken out, with over 1 mile of steam pipes, electric 
driving taking their place. The change from steam engines to motors 
was made without in any way stopping the work. "Twelve months 
saw the generating plant of 750kw. fullv loaded, and it was decided 
to put down a larger plant on the engine works side, having a total 
capacity of 2,000k w. The two power houses are connected in parallel, 
a system which is adopted in the other works where there are two or 
more stations, There are three other works of the company using 
electric power, as follows :—North Kent Works, 180 H.P., 220 volts ; 
Wolseley Tool and Motor Car Works, 350 E. P., 220 volts ; Electric 
and Ordnance Accessories Co., 560 H. P, 110 volts. 

In 1895, 220 volts represented advanced practice ; no doubt a 
higher pressure would have offered some advantages in the Sheffield 
and Barrow works on account of the dis'ances, but the difference 
between 220 and 250 is not very important. "Three-wire distribution 
with 440 volts across the outers should do well in large works, aud it 
would have the advantage of giving variable-speed motors double 
the range they would have on the ordinary two-wire system, The 
author has found that with a fairly large generating planc shunt 
generators are perfectly satiefactory, the pressure on the lamps being 
quite steady, aud the switchboard gear is slightly simplified. If all 
the work had to be done again, with a full knowledge of the ultimate 
demand for power, it is probable that the only differences would be 
in raising the voltage of supply to 440, using three-wire distribution 
and making use of units of 750kw. or 1,000kw. capacity. The prac- 
tice of installing small sets as well as large ones does not appear to 
possess any advantages for heavy works driving, as the loads are fairly 
uniform and of known duration. Ifthe size of unit is chosen with 
due regard to the ultimate plant capacity, allowing the stand-by set 
to bear a reasonable proportion of the whole—say, 20 per cent.—it is 
far better to have all the units alike, with a full set of interchangeable 
spare parta. 

The systematic recording of all costs, properly subdivided, is of 
the utmost importance. The costa, as shown in the following tables, 
are not as low as some which have been published recently, but they 
include Sundays, holidays and other “ unprofitable” times from a 
station engineer's point of view. 


SuMMARY OF GENERATING Costs (ONE YEAR). 


' Present 5 Works | Total 
Annual | Fuel 
Power house. lant costs per, cost per 
capacity. output: per Sona. tnig unit. 
kw. s. d. d. d. 
(a) Sheffield (North)) 640 2.100, 340 9 83 0:579 0˙710 
(^) Sheffield (South)  ...... 1,325 2,610,620 7 23 0:469 | 0:675 
(cr) Erith ............ . | 600 1,430,500 20 0 | I1 (a bout) 
(d) Barrow Shipyard ...... 750 644,500 17 O | 1'5 (about) 
(e) Barrow Engine Works.. 2,000 6, 504, 455 11 6 | 077 0:97 
(f) Electric and Ordnance l Fuel & 
Accessories Co. (Dow- |; 375 | 364,000 19 10 | 0°55 |< wages 
gon gas plant) ......... | only. 


Total output (including smaller works) — 11,000,000 units per annum. 

(a) Fully loaded. 

(b) Not fully loaded; the plant capacity during the period of test was 
only 975kw. ; the fourth set has only been put down recently. "This station 
can easily turn out 4,000,000 unite annually. . 

(c) Includes pumping all works’ water with steam from these boilers. 

(d) Comparatively lightly loaded, and includes steam supplied to a 
hydraulic plant. 

(e) The building, pipes, condensers and cooling towers are complete, and 
the plant capacity was only 1,500kw. during the year of test, while the 
power house will accommodate 2,500kw. : 

Charging the proper proportion of the final capital cost against the present 
plant for the year, the interest and depreciation amount to 0'2d., making 
total cost — 0'97d. per unit. P 

(f) The works having been recently acquired, further information is not 
available. 


CAPITAL OUTLAY ON PLANT AND Bull DIN qs (Variocs WORK). 


Sheffield, Nort . £20 10 O per kilowatt. 
Sheffield, Sout eere 25 16 0 „ 8 
Ei E E di e eS 2210 0 „ 

Barrow Shipy ard “. 24 53 O0 „ 

Barrow Engine Workkkkk . . q . 26 10 0 „ 

Electric and Ordnance Company ......... 20 9 0 „ 
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The most interesting figures are those relating to the Sheffield 
works, and an analysis of the cost is given below :— 
Power house 


Item. North. South. 
d. d. 

Gr ³ĩð2 ⁵⁵¼ò— 8 0:515 ... 0255 

br 0:046 0:016 

Wages and supervision sees eee e ener ees 0:102 0:101 

Soo ⁰ ⁰⁵⁵( EA 0:017 0:016 

hoja ² AAA EE 0'101 0:081 

Works cost errat eis 0:579 0:469 

iUo C m 0:027 0:026 
Share of works railway, carting coal and ashes, 

boiler insurance, employers’ compensation, &c.... 0:004 0:004 

Interest and depreciation....................eeeeeeeeeesse 0:1C6 0:177 

Total cost per unit 07716 0:075 


The difference in the costs is due partly to the variation in the price 
of coal according to the locality, and partly to the nature of the load- 
factor. 'The Sheffield works possess the best load, lasting through 
the entire day and night (day load, 5,150 amperes ; night load, 4,500 
amperes) The amount of stand-by plant is determined by the num- 
ber of working hours. In the case of a railway waggon shop no spare 
plant was put down, nine hours being the usual working day, and 
all repairs and repacking of the engine were done duriny the 
stopping time. One of the power hou:es at the Sheffield works is 
condensing and has economisers in the flue, the other is non- con- 
densing and bas exbaust steam feed-heaters. The former has seta 
only half the size of the latter, and there is a difference in the cost 

er unit of about bd. in favour of the condensiny station accounted 
or in coal and water alone. The cylinder liners of some of the high- 
speed vertical engines running under the severe conditions of con- 
tinuous heavy loads have been carefully gauged after five years! work, 
and show practically no wear. 

In almost every case the main cables are overhead, on insulators 
carried partly by posts and partly by the buildings. A light insu- 
lation is used to avoid short-circuits where wires come accidentally 
into contact, blown by the wind, as well as for the protection of tele- 
phone and other bare wires. A few underground cables have been used. 

Most of the success of electric driving has been due to the great 
5 which have recently been made in motors. There are 
still numbers of old motors in use which were put down six years 
or more ago, but if the old smooth.core armatures had not given way 
to the more robusttramway type of armature, many of the applications 
of electric driving could not have been made. Messrs. Vickers have 
over 1,300 motors in use, all of which are started and controlled by 
the workmen attached to the machines or cranes. At the outset a 
strong effort was made to cut down the number of sizes of motors, 
and to secure interchangeability of the armatures and other parts 
likely to require replacement. Once decided upon, a type of motor 
was kept as a standard until a sufficient reason caused it to be super- 
seded. In nearly every application the speed has to be reduced to 
quite a small proportion of the original speed at the point of utilisa- 
uon, and a low initial speed ie, therefore, a great advantuge, often 
counterbalancing the rather higher cost of the motor. At first it was 
decided to make 5 B. H.P. the smallest motor for a single machine, 
but many cases arose where 1t was found advantageous to put a motor 
of 2H P. or 3 H.P. on a machine which only worked intermittently. 
As regards actual efficiency during working time there is little to 
choose between line shaft driving and separate motors, although the 
difference is in favour of the separate motor system unless the 
smallest motors are used. Considering a line cf 10 lathes, ea:h of 
18in. centres, driven in three alternative ways—viz, 1. By one 
40 B. H. P. motor and line shaft 110ft. long. 2. By 10 5 B. H P. motore, 
constant speed, with step cones tor varying speed. Belt drives. 3. 
By 105 n H P. motors, variable speed, mounted on the lathe head- 
stocks, and no belts. The capital outlay and losses at full load are 
set out in tbe following table :— 


ICostofdriv-! Loss in | 
ingarrange- shafts | 
menta. and belts, 


Loss in | Total 
motors. | loss. 


— 


(1) 40 H.P. motor. Machines in | 
two rows of five per row =] £410 


4 E. H. P. | 4 E. H. P. | 8 B. H. P. 
(2) 10 5 H.P. motors (constant 


| 2 E. H.P. 7˙5 k. H. f. 9 B. H. P. 


Spee!!! ; 975 ! | 
(3) 10 5 n.r. motors (300 to 900 
apeed) . . . e 685 | su 7 5 k. f. P. 7'5 B.H P. 


With five of the 10 lather working the comparison is as follows :— 


Loss in shaft Loss in 


and belts. | motors. TOUS I0 
0 M mtr 3 $0 0 Bur. 

Five 5 H. p. motors, constant speed.. ` 1 575 478 B. H. P. 
Five 5 H. r. motors, variable speed... | 375 575 B.H.P. 


The choice lies between the 4U H.P. motor and one of the two 
separate motor systems, and of these two the variable-speed system 
is to be preferred. Comparing systems 1 and 3 for working cost 
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under average conditions, the results are approximately as follows:— 

Eight lathes working out of 10—Total loss: System 1 27] B. H p.; 
aystem 3—6 BH.P. One BH.r. is practically one unit at the 
switchboard, and there is thus a saving of 13 units per hour, or 
12d. per hour at 0:75d. per unit. This amounts to 58. per week of 54 
hours, and £13 per annum, From this saving must be deducted the 
interest at 4 per cent. on the difference in the capital outlay, which 
is equal to £11 per annum, leaving the apparent balance of 
only £2 per annum in favour of the variable-speed motors. 
This saving is the minimum, and as the load diminishes below half 
load on the large motor its efliciency falla away rapidly, while the 
small motors always work at a high efficiency. The output of work 
is largely increased by not requiring belts to be shifted in the latter 
case. The above case is not particularly favourable to variable-speed 
motors; the price per unit is usually above 0 75d. in works only 
running 54 hours per week. Working continuously 54 days per 
week, the net saving would be ldd. x 132—122. 4d. per week or £32 
per annum, less £11 interest — £21 per annum, plus the large saving 
due to increased output and reduced power costs for overtime work. 
Where money can be raised at a cheap rate of interest there is little 
doubt that separate motor driving is the more economical system 
where the machines are of sufficient size to justify the use of separate 
motors. Electric driving will not necessarily cheapen production in 
all cases, and unless it is undertaken with some knowledge and a good 
deal of thought, it may affect the cost of producing work adversely. 

Few machines lend themselves to direct driving by motors of 
reasonable speed without the interposition of a certain amount of 
gearing. The author finds that only spur gear, chain gear and belting 
are of real ure, except in special cases. Worm-gearing, to be efficient, 
must be fitted with ball thrusts run in oil, and must be very well 
made. It is expensive, but where great speed reduction is required 
it is useful, especially in such cases as hoists, where the work is 
occasional and the efficiency of minor importance. Friction gear 
is ineficient, and cannot be applied for large powers. The three 
classes of spur gear are all 8800 ; the speed and permissible amount 
of noise determines which class should be adopted. The author places 
alimit of about 1,000ft. per minute for metal spur gears, beyond 
which the noise becc ines unpleasant in ordinary machine shops. At 
this speed cut gears with well formed teeth are necessary. Raw hide 
and metal can easily be used up to 2,000ft. per minute. Belting is, 
of course, applicable to nearly all cases, the slipping being a positive 
advantage where heavy shocks and reversals of machines takes place. 
Chain gearing has the advantage of silence and positive driving ; it is 
most suitable for short drives. Renold chains from 5 H P. to 80 H. P. 
are used in the Shetlield and Barrow works with excellent results. 
Chain drives are only fit for shops which are clean and free from dust 
and grit, unless special steps are taken to wellcase them. A common 
method of line-shafc driving is to fix the motor to a column or wall 
bracket and drive the shaft by a chain, the centres of shaft and motor 
being about 3ft. or 4ft. apart. Tais economises floor space, and a speed 
reduction of 6 to 1 is easily obtained, as the chain wheel may be con- 
siderably smaller than a belt pulley transmitting the same power. 

A three to one range of speed appears to be about the most 
economical one for motors of fair size, say from 250 to 750 revolu- 
tions, or 300 to 900 revolutions for motors from 5 H P. to 30 . P. 
Any reduction below 300 causes the weight and price to rise rapidly. 
A novel application of variable-speed motors has been recently used 
in the electrical manufacturing shop of Messrs. Vickers. A portable 
vertical planer or slotting machine is driven by a 5 B.H P. motor with 
a range of speed from 300 to 900, the motor being attached 
direct to the machine. On the cutting stroke the motor runs at its 
slowest speed, and at the end of the stroke the length of which is 
easily adjusted to suit the work, the motor reveraes automatically. 
As soon as the reversal has occurred a resistance is automatically 
inserted in the field winding, quickly raising the speed to 900 
for the return stroke. At the end of the quick return stroke, 
immediately before reversal, the field resistance is short-circuited, 
providing a strong field for reversing in, and the motor reverzes and 
makes its slow cutting stroke, the cycle repeating itself. While the 
motors for line shatt and machine driving are almost invariably 
shunt wound, there are cases where the conditions call for heavy 
starting currents, and compound motors or pure series motors are 
used. Such machines as punching and shearing machines, angle and 
beam cutters, and other shipyard and boiler-shop tools, have punti 
flywheels requiring large currents to accelerate them. The wor 
is done by a temporary fall in speed of the tlywheel, and the light 
load current does not fall below about half the fullload current. 
Here series machines are excellent ; a constant speed is not required, 
and there is always sufficient load to keep the speed from reaching 
a troublesome limit. Reversing motors do not seem to be in use to 
the extent that their merits entitle them to, but there is no difficulty 
whatever in arranging good compact drives with reversing motors 
driving through spur gearing. In the Barrow shipyard there are 
several rolls driven thus, by a 45 H.P. and 30 H P. motors. Liquid 
controllers are used for these, and in the Sheffield works some rolls 
for bending 3in. gun shields are driven by 22 H P, tramway motors 
with standard tramway controllers. 

(To be concluded.) 
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ELECTRIC LIGHT STATIONS, THEIR DESIGN 
AND ARRANGEMENT. 


Ata meeting of the Society of Engineers held at the Royal United 
Service Institution, Whitehall, on Monday evening, June 8, 1903, 
Mr. J. Patten Barber, President, in the chair, à Paper was read on 
* Electric Light Stations, their Design and Arrangement,” by 
Mr. Ernest R. Matthews, borough engineer of Bridlington. 

The author commenced by sketching the early history of electric 
lighting undertakings, both municipal and private, and then gave a 
detailed description of the various points necessary to be observed 
in designing an electric ligbt station, illustrating his iemarks by 
drawings of the proposed Bridlington electric light station, which he 
had designed and which was about to be carried out. The walls, 
he considered, should be built in cement mortar, and should be cal- 
culated to withstand not only the strains due to the overhead crane 
and the thrust of the root, but also the vibration set up by the 
engines. Piers built in cement should support the girders or arches 
carrying the overhead traveller, and he stated that it was a most 
decided advantage to have the walls of an engine house lined with 
glazed bricks, and he described such a method which he had adopted 
in the Bridlington engine house. He considered that a 10-ton 
crane, worked by hand from the floor by ropes, was quite sufficient 
fora smallstation. Plenty of light was necessary, and he recom- 
mended that one-seventh of the roof surface should be skylight, and 
about one-sixth of the total wall area windows. Ample ventilation 
should be provided, chietly by means of hopper ventilators in the 
windowe, and by means of the glazed roof ventilators. 

The engine bed would vary from 5ft. to 20ft. in thickness, accord- 
ing to the type and weight of the engine. The floor might, with 
advantage, be paved with red Staffordshire encaustic tiles, laid herring- 
bone fashion on Gin. or 9in. of concrete, the cover plates of the 
trenches being filled in to match the floor. A convenient size for the 
trenches, he thought, was 2ft. 6in. wide by 2ft. deep. The drains 
should have manholes at intervals; the roof should be supported by 
light steel roof trusses; brackets should be inserted in the walls to 
carry pipes, and there should be a pair of broad doors, running on 
rollers at the temporary end. The Bridlington boiler hou:e measured 
63ft. by 33ft. 6in., and it accommodated two Lancashire boilers, each 
7ft. Gin. diameter and 30ft. in length. Concrete 2ft. in thickness 
should be sufficient for foundations. "The height of tne boiler house 
might with advantage be from 24ft. to 30ft., and the floor should be 
sunk several feet. The walls should be built in cement mortar, 
and plenty of light should be provided by means of a number 
of large windows placed on the permanent side, and about one- 
fourth of the root covered with patent glazing. The ventilation 
might be by means of hopper ventilators in the windows, and 
louvre ventilators in the roof. The floor might with advantage 
be paved with flags on 6in. or din. of concrete, and the trenches 
should be covered with wrought-iron checker plates. The roof should 
be supported by steel roof trusees, and should be close-boarded. 
Drainage for the scum and blow-off cocks, water-gauge cocke, &c., 
should be provided. The coal bunker should be placed as near to 
the furnaces as porsible, and an inclined footway should lead to 
the boiler house for the purpose of wheeling ashes out. Care should 
be taken in the arrangement of the doors, and the flues should be 
lined with Qin. of fire-brick, radiated bricks only being used. 

The accumulator room should not be cramped for room ; it should 
be light, well ventilated, and might be paved in the same manner 
as the engine house. It should be not less than 13ft. or 14ft. in 
height. ‘Two store rooms should be provided, one to contain heavy 
goode, the other oil, waste and lighter goods. No works are com- 
plete without a meter room. There should be a workshop sufti- 
ciently large to contain lathes, drilling and milling machines, fitters’ 
bench, forge, &c. A convenient size is about 25ft. by l4ft. The 
water-storage tank should be formed of square cast-iron plates, planed 
to template, and strongly stiffened with brackets, and flanged. 

Referring to the chimney shaft, the author observed that where 
the buildings were intended to be permanent, a brick shaft should 
be erected, which might be square, octagonal orround. The wind 
pressure on the two latter was stated to be considerably less than 
on the former, the relative pressures being : Square, 1:0 ; octagonal, 
0:65; round, 0:5. The external width of the shaft at the base 
should be, if square, one-tenth of its height, if octagonal one- 
eleventh, and if circular, one-twelfch. 

The author then dealt with the foundation, observing that, given 
a good clay foundation, a chimney 150ft. high might stand on a good 
bed of Portland cement concrete (5 or 6 to 1), 20ft. or 22ft. square 
by 7ft. or 8ft. thick. The concrete should remain three weeks before 
any brickwork is placed upon it, and all the bricks should be ot the 
same density. 

He then dealt with the thickness of the brickwork, also the bond, 
which should be one course of headers to three or four courses of 
stretchers, The mortar, he said, should be lime mortar, and not 
cement mortar, which was too rigid. The brickwork should proceed 
slowly, say, 3it. or 4ft. per day. He said the cap might be of iron, 


terra-cotta or stone, and should not project more than the thickness 
of the brickwork. The shaft should be lined to a height of at least 
30ft for ordinary heats with a fire. brick lining. The lightning con- 
ductor should not be carried around projections, but through them. 
The author then gave particulars of how the lightning conductor 
should be fixed ; also as to how the inside diameter or area of a tlue 
should be determined, and as to the height of a shaft. 

The author stated that the tender of Messrs. G. Storr & Son, con- 
tractors, of Bridlington, for the buildings had been accepted, the 
contract amount being £5,283. The consulting electrical engineer 
is Mr. J. H. Medhurst, and the total estimated cost of the works is 
£26,000. 


The following is an abstract of the discussion :— 


Mr. EDWARD WILLIS (Willesden) pointed out that care should be 
taken to avoid oil getting behind the glazed brickwork, and mentioned the 
case of a central station, the glazed brickwork of which had been spoilt in 
the manner referred to by the crane manufacturer having to drill holes in 
the iron piers after they had been built in the brick wall. Instead of 
glazing only one-seventh of the roof, Mr. Willis advocated much more, and 
stated that he had found one-half not too much. He preferred to have the 
boiler and engine house on the same level and with a direct communication 
between them. Hopper windows, as proposed by the author, had the 
disadvantage of greater cost and of less simplicity as compared with 
roof windows which were continually kept open. Referring to the 
clearance between the inner lining and the outer brickwork of chimneys, 
Mr. Willis stated that he had examined chimneys with and without a clear- 
ance and that he saw no advautage in having a clearance. He criticised 
the figure chosen by the author for calculating the stresses in a chimney 
due to wind pressure as being too great. The author had assumed a wind 
pressure of 651b. per square foot, but he knew of a chimney, calculated on a 
pressure of 50lb. per square foot and built in an exposed position, which had 
successfully withstood very severe gales. The highest wind pressure he (Mr. 
Willis) had ever measured did not exceed 44lb. per square foot. Experiments 
which were recently carried out for determining the specitic pressure which 
yellow clay could withstand, went to show that a pressure equivalent to 
2 tons per square foot produced an impression of less than l, in. 

Mr. H. G. HUMBY (consulting engineer to the Natal Government) was 
of the opinion that the proportion in which the roofs of engine and boiler 
houses should be glazed depended entirely upon the climate. In South 
Africa, for instance, one-seventh would be too much ; the light would be 
too dazzling and the place too hot. He was strongly of opinion that 
concrete ought to be rammed in and not simply thrown in from a height, 
especially if the stones were (as in South Africa) of considerable size. 

Mr. B. D. HEALEY mentioned that the epace between inner lining and 
brickwork of chimneys varied, according to height, between 2in. and 9in., 
and that he was iu favour of this arrangement, as it allowed the outer 
brickwork to vibrate independently of the lining. 

Mr. M. STEPHEN AYLING, speaking ou the same point, was in favour 
of an intervening space, with bonds from the inner lining touching the 
outer brickwork. He mentioned the folly of paving the engine-house 
floor with marble, as had recently been dope in a North London supply 
station, the result being, that the floor was rapidly spoilt and rendered 
unsightly by stray oil. 

Mr. E. G. BEAUMONT was not in favour of electrically-driven fans, as 
they were expensive, and had no great advantage over hopper windows. 

Mr. MAURICE WILSON preferred wrought-iron or steel water tauks. 
to cast-iron ones, and mentioned in support of his views the bursting of 
one of the latter at the Crystal Palace through the breaking of a tie rod. 

The SECRETARY (Mr. P. F. Nursey) pointed out that the tie rod 
might break just as well in wrought-iron or steel tanks, and he saw no 
objection to properly designed cast-iron tanks of medium capacity. 

Mr. J. PATTEN BARBER (the President) was pleased that the author 
had laid particular stress on the necessity for ample room; this was. 
necessary for the health and comfort of the men, and that meant greater 
efficiency all round. He considered it most economical in the eud to use: 
glazed bricks throughout the engine house and to do away altogether with 
plastered walls. For the engine room he considered wood paving best, 
with the glazed part of the roof constructed of sume kind of wire glass. 
The lining of a chimney ought to be spaced from the outer part and not 
bonded. He proposed a vote of thanks to the author, which was carried. 
with acclamation. 

In replying to the discussion, Mr. E. R. MATTHEWS said that most of 
the slight differences of opinion between the speakers and himself probably 
arose from the fact that they kad in mind larger stations than that which. 
formed the basis of his Paper. On the point of wind pressure to be taken 
as a basis for the calculation of the chimney, however, he was strongly in 
favour of erring on the safe aide, and thought it not advisable to take a. 
figure much less than 651b. per square foot. 
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NOTES ON MECHANICAL DETAILS OF ENCLOSED 


ARC LAMPS. 


A Paper on this subject was read bv Mr. J. Pratt Sleigh before the 
‘Newcastle Local Section of the Institution of Electrical Engineers on 


March 16, 1903. 


The author recommended that, when fixed out of doors, the lamp 


should always be stayed, and the terminals placed inside the lamp. 


It was very essential to have the casing easily removable and inter- 


-changeable. For indoor use an outer globe could be dispensed with, 


the inner globe being covered with a fine wire netting, and, where 


possible, the breakage of the inner globe should extinguish the lamp. 


With outer globes the test arrangement was to have an opal inner 


anda clear outer. Calling the illumination of this arrangement 100, 
the following results would be obtained : Opal inner, clear outer, 
100 ; clear inner, clear outer. 91:2; clear inner, opal outer, 85:1 ; 
opal inner, opal outer, 82 7. These figures did not represent candle- 
power, but were obtained by comparing the sharpness of definition 
of given objects under similar conditions. Attempts had been made 
to make the outer globe air-tight as well as the inner; this increased 
the life of the carbons by doing away with combustion, with the 
result that, instead of getting invisible products of cembustion, the 
carbons were disintegrated and a dark opaque deposit was formed, 
which so reduced the light as to defeat auy advantage gained by 
increased life. He thought more might be done in improving the 
light by carefully regulating the amount of air admitted, so as to get 
complete combustion. The central rod method was the best form of 
construction. Dy thie, lamps could be adjusted and repaired for little 
more than the cost of the spare parts. Resistances should be placed 
in the top of the lamp. Too great care could not be spent on dash- 
pots, as they were the most frequent causes of trouble. 
In most commercial lamps the clutch acted direct on to the upper 
carbon. In other cases, where open-type designs had been adopted 
for enclosed work, the pull acted on a metal feeding rod. "The only 
object in using a feeding rod was to get a steady continuous feed, 
and methods should be adopted which have been found satisfactory 
for open work. With carbon-feed enclosed arcs the problem was 
entirely different; the arc was some Lin. long, hence the range of 
pull of the magnet was zin. This meant that the top carbon and 
clutch could move forward for an hour or more without any necessity 
for releasing ; it should then be allowed to feed suddenly and draw 
a fresh arc and go on for another hour. This sudden kick occurring 
once an hour was not noticed by users. This reduced the require- 
ments of a good clutch to mechanical strength, good workmanship 
and a tight grip of the carbon, with absolute freedom when released. 
Any attempt to make a gradual feed on a carbon-feed lamp was more 
or less waste of time, because a strong simple clutch met all require- 
ments The clutch should be placed below the bottom plate, and 
should be quite open to view whilst the lamp was working. Theonly 
system of any commercial value was the series alternating system, 
the current being kept constant by the repulsion between two 
movable coils in a transformer. 
In the discussion which followed, 


Mr. PROCTOR asked Mr. Sleigh to explain how his comparative figures 
were obtained with regard to opal inner globes and the question of 
illumination. 

Mr. ANGOLD objected to rigid staying of arc lamps, principally 
because it made trimming the arc more likely to damage the lamp. He 
recommended swinging the lamp under a hemispherical hood ; then pro- 
tection against weather was good, and the lamp could not touch the hood, 
there was also a space to make a short coil of the leads. Outside terminals 
were, in his opinion, better than inside ; the inside terminals got heated 
and the rubbing of the lead against the case tended to break down the 
insulation. Tne inside termiuals, usuallv so-called, were supplied with 
short wires threaded through the case, and coupling sleeves joined these 
wires to the supply, so that altogether there were four terminals. With 
outside terminals it was not so important to make the cases removable. 
Globe caps resting on the glass he had found unsatisfactory, as they gripped 
the carbon at the wrong time ; the fixed globe cap was preferable. He was 
pleased to see that long-hour lamps were not in such great request as 
formerly, if a lamp burned more than 80 hours the inner globe became 
obscured and needed cleaning. Referring to the central solenoid control, 
the speaker considered this not so good as a lever mechanism. In the first 
case, the dash-pot and clutch were moving at the same rate as the 
carbon, and it was less sensitive than the lever mechanism, in which 
the movement of the carbon was magnified. Line resistances should, 
he thought, be kept inside the lamps, but in a separate chamber, 
so that the air could circulate, the mechanism being boxed in. The 
substitution resistance should be above the lamp, so that its heat 
could not affect the shunt coil, which was still carrying current 
when the arc was cut out. He had found a light spring to pack up the 
clutch a great improvement, as it gave the clutch a quicker return and 
prevented the carbon feeding too far after striking. He would adjust 
lamps before they left the maker's works and case them in, so that no 
unskilful person could attempt to adjust them, any readjustment being 
made by the maker of the lamps. 

Mr. J. H. HOLMES pointed out that the method of dropping the carbon 
ab ong intervals in feeding wax a return to an early form of lamp —namely, 
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the Brockie. He asked Mr. Sleigh for further information about flame arc 
lamps and the best shape of inner globes. 

Mr. CROSS found a strong spring suspension the best where there was 
great vibration ; he preferred removable casings. Single-globe lamps were 
not perfectly safe, even the outer globe got hot in working ; he noted that 
the fire office rules were frequently broken in these pointa. 

Mr. WOODHOUSE referred to Mr. Avgold’s objection to adjustment of 
resistances after the lamp had left the maker's works, but pointed out that 
in such a district as Tyneside the resistance wires rapidly corroded, and 
needed occasional readjustment ; for this reason he preferred a removable 
case. He had found trouble with sliding top carbon connections, and 
preferred a flexible lead if it could be made not to interfere with the 
sensitiveness of the lamp. He was glad to agree with Mr. Sleigh in 
urging the use of series enclosed alternating current arc lamps, which he 
considered the best for broad thoroughfares. 

Mr. TURNBULL said that double carbon lamps were very useful for 
odd positions. 

Mr. STONEY mentioned that 23 years ago, when at college, he had 
made an enclosed arc lamp, and had tried the effect of exhausting the air. 

Mr. SLEIGH, replying, said that the figures of relative illumination 
given in the Paper were obtained by reading letter type of various sizes in 
a box with an opening directed to the lamp; these figures were more 
nearly equal nearer to the lamps. He considered that lamp cases should 
be removable, as lamps were usually put up by skilled men who should 
be able to make adjustments. Flame arc lamps had necessarily a lower 
voltage across the arc, and they gave off fumes. 


ELECTRICITY SUPPLY FOR SMALL TOWNS AND 
YILLAGES.* 


BY A. B. MOUNTAIN. 


The success which has attended the introduction of electricity to 
all large towns is indisputable; but when we consider the small 
towns and villages we find very little progress has been made, and 
that difficulties and misconceptions exist which are tending to impede 
the introduction of electricity. ae 

The first difficulty is the want of enterprise or energy which is 
noticeable in all small places, not necessarily due to want of know- 
ledge, but rather to a desire to leave things as they are. This feeling 
of apathy is greatly encouraged by the local gas companies, who do 
not vet realise that the introduction of electricity nearly always leads 
to an increased consumption of gas. : 

The second difficulty is the supposed large initial outlay of capital 
necessary to construct works, and the very general idea that such 
small works must charge a high price per unit, and so cannot com. 
pete successfully with gas or oil. It is perfectly true to say that 
several small places in which works have been constructed have not 
been financially successful, but with care in the selection of a system 
and in designing the works and distributing mains financial success 
can be assured even on the smallest scale. The initial capital outlay 
in a small place should be proportionately less than in a large town 
where one is compelled to construct works and lay mains of sufficient 
8125 to meet the demand which is certain to arise in future years. In 
many small places, both under the control of companies aad local 
authorities, the charge is at the rate of from 4d. to 6d. per unit, and 
in some small villages where the supply is derived from local works, 
such as collieries, mills, local electrical engineers, &c., the supply is 
being given at prices varying from 3d. per unit upwards,and in many 
cases, where the supply is being taken from the gas or oil plant 
installed for a private residence, a charge of id. per unit would be 
profitable. There is also the further fact that the charge for gas in 
small towns is usually much higher than iu large ones. It is usually 
fouud that electricity at 44d. per unit will be adopted in preference 
to gas at 2s. 6d. per 1,000 cubic ft. 

The third point against local enterprise is the idea that the power 
companies will eventually supply all such small towns and villages, 
and will consequently ruin any local undertaking. The idea has been 
very generally spread that the power companies contemplate supply- 
ing over the whole of the areas for which they have Parliamentary 
powers; but this does not seem probable or possible, commercially, 
if one considers their past achievements and the fact that the small 
villages and towns are so far apart that in most cases the mains 
required to connect two places will exceed the cost of constructing 
and working a generating plant. In fact, it is difficult to see what 
advantage can be gained by taking energy in bulk from a power 
company. In any case consumers will require meters and services, 
mains will require laying from some central point to such consumers, 
a building must be provided into which the mains would be carried 
and in which the alternating motors and continuous. current dynamos 
will be fixed. This practically covers all that will be required for a 
local central station, with the exception that steam, gas, or oil engines 
would be substituted in place ot the alternating motor ; in both cases 


* Abstract of a Paper read before the Leeds Local Section of the 
Institution of Electrical Engineers. 
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practically the same supervision and labour would be necessary. The 
difference in cost would be that energy from the power company 
would probably, in accordance with the latest published information, 
cost 24d. per unit, whereas it could be generated by steam or oil 
engines at from 3d. to Id. per unit. 

The fourth and, perhaps, most usual difficultyis the cost of obtaining 
the necesesary Parliamentary powers and a further dislike to the 
stringent regulations of the Board of Trade and the Local Govern- 
ment Board. These difficulties appear to affect municipalities more 
seriously than companies, but in any case are not such as to cause 
any trouble when the works are once started. The fact that the 
Local Government Board will not allow the cost of obtaining a pro- 
visional order to be placed to capital account necessitates a charge 
upon the rates, and the additional fact that the repayment of all 
money borrowed must commence at once is a very serious point, 
because it is practically impossible to get sufficient consumers con- 
nected during the first year to bring sufficient revenue to provide the 
amount required to repay the first annual instalment of capital, con- 
sequently this amount, if not provided by revenue, must be provided 
by rates. That some concessions on this point might be made by the 
Local Government Board is generally agreed, and when it is considered 
that in the case of tramways one or two years are allowed for con- 
atruction,and that the full revenue from a tramway system commences 
at once, whereas the revenue from an electric supply undertaking can 
only grow gradually, it will be agreed that local enterprise is not 
encouraged, 


Engineering Difficulties. 


The expression “small town” should include any place having a 
population of from 5,000 to 15,000, and “ villages" any place having 
a population of from 500 to 5,000. There are in Great Britain 
and Ireland about 500 such small towns, and between 2,000 and 
3,000 villages, and very few of these have any electricity supply 
undertakings. 

The chief points which we, as engineers, should determine to enable 
us to design a small scheme upon sound financial lines are :— 


1. The probable number of consumers and consuming devices which 
will be connected within two or three years, and the ultimate maximum 
development. 

2. The maximum demand which the generating plant will be required 
to supply. 

5. A suitable position for the generating station, the form of motive 
power and system of generaticn. 

4. The best method of distributing the supply and the connection of 
consumers. 


The first point is by far the most difficult, and nothing but 
experience will enable one to estimate at all correctly, but it is most 
important, because the works should be constructed so that exten- 
sions do not mean scrapping plant in future years, and, on the other 
hand, the works must not be unnecessarily large, or the financial 
results will be unsatisfactory during the first few years. There is 
little doubt that 1t is advisable to fix the price as low as possible at 
the start and encourage all classes of consumers. One method of 
ascertaining the number of consumers likely to be connected is to 
graduate the number of premises by their rent or rateuble value, and 
it will usually be found that the majority of premises rated above a 
certain amount may, with a few exceptions, be relied upon; the 
amount selected will vary in proportion to the size of the town. If, 
however, the electricity supply is in the hands of a company which 
would adopt some system of fixing prepayment meters and a few 
lights free of cost, it might be possible to connect a very large number 
of small consumers Unfortunately, a local authority has no powers 
under the Electric Lighting Acts to charge to capital the cost of fixing 
wiring upon consumers premises; some of the larger towns have 
obtained powers bv applying to Parliament, but this course would be 
»ltogether too costly to be undertaken by a small place. 

The second point is more easily determined. In small places shops 
do not indulge in a large amount of show, and fewer lights are fixed 

generally. The maximum demand upon the works would not appear 
likely to exceed, during the first two or three years, half the lamps 
connected, and this would gradually be reduced to about one-third 
of the total lamps connected: this is assuming that electricity 
is used for street lightirg, if not, the maximum demand would be 
reduced. 

The third point—the selection of the form of motive power—has 
in many cases given the author considerabls trouble, The selection 
of a site for the generating works is not difficult if one first decides 
upon the kind of motive power to be adopted. This must depend 
upon local conditions to some extent. It may be interesting to give 
some exaniples of the different kind of plants which may be adopted 
for a small town with a population of about 7,000. The estimated 
lamps connected during the first two yeara are 3,000 of 8 c.p., and the 
estimated connections at the end of about the lOth year 14,000 of 
8 c.p. The first instalment of plant would, therefore, require to be 
equal to about 60k w., and might be divided into one 20kw. and one 
40kw. plant, the latter sized unit of plant being continued as the 
tation developed. 
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Confining now our attention to the generation only, the works 
would cost the following amounts, depending upon which form of 
motive power was selected :— 


Ou, 
Buildings and foundation £250 
Two engines, dynamos and switchboard ............ 1,175 
4 H. p. plant instead of accumulators ............... 125 
£1,550 
Town Gas. 
Buildings and foundations eese ens. £250 
Two engines, dynamos and switchboard .......... . 1,050 
4 H.P. plant instead of accumulators ........ sean 100 
£1,400: 
Producer Gas. 
Buildings and foundations. £500 
Two engines, dynamos, switchboard and producer 1,375 
Accumulator uoce ders ves bo mr sie S ORIS ERE Vea Neve tess 1 
£2,050 
Steam. 
Buildings and foundation . . £750 
Two engines, dynamos, switchboard and boilers... 1,475 
Accurmulatora. 2.5 rs RUNE DR VENUE LETR 75 
£2,400" 


For the purpose of ascertaining the average cost of generation it 
may be safely assumed that in the recond year 30,000 units of elec-- 
tricity will be sold. The costs will therefore be, approximately, as- 
follows for each form of motive power :— | 


Oil. 
Oil, used as fuel 8 8685 0*5d. per unit. 
Oil, waste and stores .ͥ ͥ 0:12d. do. 
Labour in the station - 040d. do 
Repairs .....cscecceees FF 0:204. do 
Management, rents and rates —€— 0:37d. do 
Depreciation, at 4 per cent. O5d. do 
Interest, at 4 per cent ................. . O'5bd. do 
Total cost of generation per unit sold, 2:59d. 
Town Gas. 

At 2s. per 1,000 cubic ft., allowing 25 cubic ft. per unit. 
G)öö;à x e 0°69. per unit. 
Oil, waste and stores ........ iiid . 0124, do. 
Labour in the station........ Vida saec denne . 040d. do. 
Repairs oes exe RNV. iess „ . 020d. do. 
Management, rents and rates 0°37d. do. 
Depreciation, at 4 per cent, ............... O'd5d. do 
Interest, at 4 per cent. .. O'45d. do 


Total coat of generation per unit aold, 2:59d. 
Producer Gas. 
dlb. of coke per unit, at 16s. per ton. 


GRe 8 0:25d. per unit. 
Oil, waste and stores q 0:20d. do. 
Labour in station 2 « 060d. do. 
irs e ——— 0'24d. do. 
Management, rents and rates 0'37d. do. 
Depreciation, at 4 per cent. ............... 065d. do. 
Interest, at 4 per cen ees Q:'65d. do. 
Total cost of generation per unit sold, 2:96d. 
Steam. 
10lb. of slack per unit, at 8a. per ton. 

San doves a . .. O'42d. per unit. 
Oil, waste and stores ........ E O 20d. do. 
Labour in station.... . Od. do 
hij uj me en 0:24d. do 
Management, rents and rates 0:57d. do 
Depreciation, at 4 per cent. ........ NEN 077d. do. 
Interest, at 4 per cent 07^. do. 


Total cost of generation per unit sold, 5°37d, 


From the above figures will be seen the enormous importance of 
keeping down at the lowest possible point the capital expended. It 
may be urged that it is unnecessary to allow 4 per cent. for deprecia- 
tion and the same amount for interest, as a local authority can usually 
obtain 25 years for the repayment of its electric lighting loan, and 
the annual amount to be set aside each year for the repayment of the 
loan, allowing 3 per cent. for accumulating interest, would only equal 
22 per cent., and money can be borrowed by a local authority at 3 to 
34 per cent.; but it is much better to keep figures perfectly safe, and 
the larger the amount provided for depreciation the sounder the 
undertaking will be. It is also doubtful if a company could borrow 
under 4 per cent. 

It will be noticed that in the oil and town gas stations small plants 
are suggested for running the load from midnight until the following 
evening. These plants are so perfectly made that they may be safely 
left to run without any attention, and will be found to be much more 
economical and reliable than accumulators, In most small places 
where gas companies are in existence it will probably be possible to 
obtain gas at a lower price than 28. per 1,000 cubic ft., and then, 
when the works had been running for a few years, it might be found: 
more economical to use producer gas. 
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If steam is adopted the locomotive torm of boiler will save a large 
amount of capital by dispensing with brick chimneys and flues, and 
it will be advisable to run non-condensing during the first few years. 
"The figures given show the results in what may be called a middle- 
sized small place; in larger towns producer gas or steam would 
compare more favourably, while in small villages town gas or oil 
would have still further advantages. 

It is not necessary to discuss at length the system of supply to be 
adopted. In most small places a two-wire 200 or 220-volt continuous- 
current system would be most suitable ; but in some cases, where 
long distances had to be covered, alternating current at 200 volta, 
with step-up and step-down transformers, would be very convenient 
and simple. The main thing in designing a generating station for 
small places is to try and simplify the working arrangements as much 
as possible, as it will be impossible to employ highly-paid engineers 
to take charge of the undertaking. © 

The next point which the engineer must consider very carefully is 
the method of distribution. Most small places are scattered over a 
considerable area, and the length of mains per consumer will be much 
more than in large towns. Consequently, a great effort must be made 
to reduce the cost. This can readily be done if overhead wiring is 
adopted, and in a small town of a rural character no argument of any 
importance can be alvanced in opposition, whils the arguments for 
overhead wiring are very strong. 

To show the difference in cost between underground and overhead 
construction, let us proceed with the example already considered, and 
assume there are 190 consumers coanected and 3 miles of maine, the 
sectional area being O'l sq. in. With overhead wiring it wouli not 
be advisable to fix such heavy cables in many streets at first, as it 
could so easily be replaced by heavier cables later on if it became 
-overloaded. 


Distributing System with Underground Cables. 
3 miles of 0:1 single cables, laid in wooden troughing ...... £1,290 


20 cable connecting boxes ————— re TEE 80 
120 service boxes ........ CCC 240 
120 services, including meters, fuses and fixing. 540 
| £2,150 
Distributing System with Overhead Cables. 

5 miles of 0'1 conductors, fixed upon wooden poles ......... £777 
120 services, including meters, fuses and fixing.............. . 480 
£1,250 


If we now consider the annual cost of distribution, we see clearly 
the immense advantage of overhead wiring from the financial poiut 
of view, 

With underground cables tbe cost per unit will be as fellows :— 


Pr uA UI QURE Ede ss 0:124. 
Repairs m TEE 0˙10d. 
Me nagement, rents and rates 0:164. 
Depreciation, at 4 per ceinnew— v. 0:69d. 
Interest, at 4 per cent ... 009d. 

1:824. 

"With overhead cables the cost per unit will be:— 

Fr, 0:124. 
Cyri MULT EE ra e 07164. 
Management, rents and rates q ͥ 0°16d. 
Depreciation, at 4 per cent...... FFF O 40d. 
Interest, at 4 per cent——- . W 0°40d. 

1:244. 


If we add the cost of generation— 2: 59d.—the total cost of produc- 
tion with the overhead cables becomes 3:53d. This is for the second 
year's working. As the demand increased the cost of production 
would decrease, 80 that we may reasonably expect to see amall under- 
takings working profitably and charging from 4d. to 44d. per unit. 
It will be noticed that the cost of services, meters, &c., is included in 
the above figures. It is usual to charge a sufficient amount for meter 
rent to cover the interest and depreciation upon the capital eo 
expended, so that this item might be neglected, which would still 
further reduce the costs of production ; but on the other side of the 
accounts will usually be found an allowance or discount if the 
accounta are promptly paid, and this amount has been considered to 
balance meter rents. 

The staff required to work the gas- driven plant would be: One 
engineer in charge at £130, one assistant at £68, one junior at £52. 
These would during the day fix meters and services and carry out 
any extensions of the overhead wiring. and the time expended upon 
such work would be charged to capital. 

It is impossible to conclude à Paper upon this subject without 
pointing to the senseless opposition of many local authorities who 
obtain a provisional order for the supply of electricity and then spend 
years debatiry the expediency ot starting the undertaking, or who do 
nothing until some effort is made to start a company, and then object 
to the order being granted. 


THE ELECTRICIAN, JUNE 12, 1903. 


“VULGARITY OF MIND.” 


The following amusing letter from Sir Frederick Bramwell appeared in 
Wednesday's Times :— 

TO THE EDITOR OF THE TIMES. 

Sim: On Friday evening Mr. Herbert Hall Turner, F. R. S., Savilian Pro- 
fessor of Astronomy in the University of Oxford, delivered a discourse in 
the Royal Institution, in which he, very properly, put forward the claims 
of pure science, but, to my mind, as improperly, branded those who applied 
science to some purpose of ordinary use, and of profit, as suffering from 
“vulgarity of mind," while, however, admitting that the conditions of life 
were rendered easier and better by reason of such application. 

Somewhat early in the last century Tredgold defined the civil engineer 
as one who directed the great sources of power in Nature for the use and 
convenience of man." We are now told that such application is an evidence 
of a “vulgar mind " : and thus the whole of the profession of civil engineers 
falls under this condemnation. 

The discourse was entirely taken up with astronomical discoveries 
arrived at by the agency of photography. I wonder whether it ever occurred 
to Prof. Turner that, if the pure science of optics and the pure acience of 
chemistry had been left by their students in the condition of pure science, 
photography would have been non-existent, and that the professor'a 
astronomical results would, for the greater part, have been non-obtainable ; 
and I also wonder whether it ever occurred to him that the telescopes 
which he uses were the outcome of the work of the engineer, as detined by 
Tredygold. ! 

As a rule, one abstains from referring to contemporaries by name, 
but there are cases where men are of so world-wide a reputation that it 
ceases to be an impertinence to mention them. Lord Kelvin was aware 
that by means of electric wires, electricity could be conveyed from one 
continent to another, and thatit might be made to agitate some very small 
object on one side of an ocean, in obedience to impulses received from the 
other side. Now this was pure science ; but it was useless. Fortunately 
for the world, Lord Kelvin had a “vulgar mind," and he set himself to 
consider how these purely scientific facts could be made useful. He specu- 
lated as to how the practically invisible movement of the small object 
could be made visible. The obvious way was to apply a material lever to 
the small object ; but Lord Kelvin knew that this would not do. He 
knew that the inertia would make it unfit for rapid and definite motion. 
But he did not give up the problem. He said I must find a lever which 
will weigh nothing and he did so: he used a beam of light. 

Marconi knew of Hertzian waves," but he was not content with that 
pure scientific knowledge. He had a “vulgar mind," and he set himself 
to apply his facts to a useful purpose. I wonder what the opinion of all 
those on board a ship near the coast in a dense fog, warned of their position 
by Marconi's application of science, would be as regards his“ vulgarity.” I 
must not take up more of your space by further instances. Tais lofty con- 
tempt of the pure scientist for him who applies science is by no means new. 
It was evoked by Wheatstone’s application of electricity to telegraphy, and 
it has been repeated more than once. The late Dr. Tyndall did not agree 
with this view. On the contrary, he insisted that, in the absence of its 
practical application, interest in the particular science was lost, and even 
the development of the pure ecience itself was thereby retarded. In his 
own words, The one dies of atrophy ; the other becomes a ghost." 

It may, perhaps, surprise Prof. Turner to hear that there are those 
who look upon astronomy itself as not being a pure science, It is said 
that a most distinguished mathematician complained of a colleague that 
he had prostituted the science of pure mathematics by applying it to the 
service of astronomy." 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The programme of the Sunderland meeting of the Incorporated 
Municipal Electrical Association on July 15th, 16th, 17th and 
18th has now been issued. On the first day the Association 
will meet at 10 a.m. in the Subscription Library, Fawcett- 
street, Sunderland. Mr. J. F. C. Snell will read his Presidential 
Address, and the following Papers will be read and discussed : 
* Statistics of Electrical Supply,” by Ald. J. P. Smith; ‘(The 
Possibilities of Future Economies in Electrical ian 
by W. A. Chamen. At 1 p.m. the Mayor and Corporatioh of 
Sunderland will give a luncheon in the Town Hall, and in the 
afternoon the electricity supply works, sub-stations, car shads 
and repairing shops of the Sunderland Corporation will be open 
for inspection. A number of electrically-driven engineering 
and shipbuilding works will also be available to the members, 
as well as the National Telephone Co.'s exchange. On Thurs- 
day, July 16th, the meeting place will be the Literary 
and Philosophical Institute, Westgate-road, Newcastle-on-Tyne, 
at 10 a.m., when the following Papers will be read and dis- 
cussed: (1) **The Sphere of Utility of a Power Company,” 
by Ald. G. Pearson ; (2) * Electrical Traction as applied to the 
Newcastle Tramways,” by A. E. le Rossignol; (5) ‘ The 
Management and Working of Boilers,” by Horace Boot. 


THE ELECTRICIAN, JUNE 12, 1903. 


At 2:30 p.m. visits will be paid to the Corporation tramways 
power house and the three-phase distributing sub-station and 
power house of the Tyneside Electric Power Distribution Co. 
A number of engineering and other works in the neighbourhood 
will also be open for inspection, including the new Forth Banks 
station of the Newcastle and District Electric Lighting Co. 
In the evening the Association smoking concert will be held 
in conjunction with the Local Section of the Institution of 
Electrical Engineers in the Grand Assembly Rooms, Barras 
Bridge, Newcastle-on-Tyne, at 7:30 for 8 p.m. The meet- 
ing on Friday, July 17th, will be held in the council 
chamber of the Middlesbrough Town Hall at 10:30 a.m. 
The following two Papers will be read:—*' Methods of 
Stimulating Demand," by Councillor J. E. Panton; “The 
Financial Improvement of Electricity Supply Works,” by 
J. A. Jeckell. At 1 p.m. the members of the Association will 
be entertained at luncheon by the Mayor and Corporation of 
Middlesbrough. At 2:30 p.m. a number of works will be visited, 
including the Corporation electricity works, and at 5 p.m. a 
visit will be paid to Stockton-on-Tees, visiting the Imperial 
Tramway Co.'s three-phase power station and the Corporation 
electricity works. The annual general business meeting of the 
Association will be held at 10:30 a.m. on Saturday, July 18th, 
in the council chamber of the Sunderland Town Hall. The 
agenda includes deciding the place of meeting for the 1904 
convention, election of president, officers and council for 1904, 
presentation of the annual report of the council, balance-shect 
for year ending December 31, 1902, and loans for wiring and 
motors. The following members of council retire by rotation : 
J. F. C. Snell (president) ; T. P. Wilmshurst (vice-president) ; 
J. E. Edgcome (vice-president) ; A. B. Mountain (past presi- 
dent); and Ald. W. Bruce, R. A. Chattock, J. Christie, 
Hamilton Kilgour, Councillor J. E. Panton, Ald. W. Potter, 
Councillor Skinner, and Ald. J. P. Smith (ordinary members 
of council). The ordinary members of the council are eligible 
for re-election, but the president and vice-presidents are elected 


annually. | 
LR 


CORRESPONDENCE. 


POWER-FACTOR INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : In answer to Mr. Punga's letter in your last issue, I 
would like to point out that the scale of my power-factor 
indicator is symmetrical as regards both lag and lead. I was 
not aware that Mr. Punga had described a somewhat similar 
apparatus. Although the first published description of my 
instrument appeared in your issue of May 15th, it has actually 
been on the market for about 14 months. 

If Mr. Punga knew that one of the volt coils could be dis- 
pensed with, why does he increase the cost of production and 
complicate his design by winding three coils? More especially 
as on a high-tension circuit he would require either three step- 
down or one three-phase transformer, whereas with my instru- 
ment only two are necessary, which means a further material 
saving in cost.— Yours, &c., A. C. HEAP. 

London, June 8. 
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Municipal Tramways Association of Great Britain.—The 
annual conference of the Municipal Tramways Association of 
Great Britain will be held in Glasgow on July 8th, 9th and 10th. 
On July 8th and 9th, among other matters, reports on the 
following subjects will be submitted for discussion :—(1) 
Standard form of accounts; (2) rates of pay, hours of labour, 
&c., of tramway employés; (3) permanent way construction. 
A dinner will be given by the Glasgow Corporation on July 8th, 
and the Association dinner will take place on July 9th. On 
the afternoon of the 9th a visit will be paid to the Pinkston 
power station of the Glasgow Corporation. Representatives 
of tramway enterprise in America and the Continent have 
been invited, and Mr. Duffy, the auditor of the Chicago City 
Railway Co., will attend as the representative of the Street 
Railway Accountants’ Association of America. 
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PARLIAMENTARY INTELLIGENCE. 
THE POST OFFICE TELEGRAPH SERVIOE. 


In the House of Commons on Monday, on the vote to complete the sum 
of £4,549,430 for salaries and working expenses of the postal telegraph 
service. 

Mr. HENNIKER HEATON drew attention, first of all, to the estimated 
loss of £1,000,000 upon the past year's working of the telegraph service, 
and maintained that some information should be forthcoming as to the possi- 
Lility of an increase or otherwise of this lose. The present state of affairs 
was one which no business man could be satisfied with. ‘There was also 
the question of the purchase of the cables connected with this country, by 
which he thought the Government could save a large amount of money. 
Coming next to the question of telegraph tariffs to various parts of the 
world, he said a great deal of reduction ought to be made, and he com- 
mended the matter to the consideration of the Postmaster-General. For 
instance, the charge for telegrams to Egypt was upjustifiable, and a reduc- 
tion could very well be made in the charges to Russia. Then there was 
the question of the present charges for telepbonic communication with 
other countries, which he thought were enormous. As a suggestion, he 
remarked that the rate to Paris from London for three minutes’ conversa- 
tion should be reduced from 8s. to 2s. 6d. After a brief reference to the 
present charges for por terage on telegrams, which he thought ought not to 
commence within a 3-mile limit, and the inconsistency in the charges for 
compound names, he dealt with the question of wireless telegraphy, in 
connection with which the Post Office had not, to his mind, treated his 
friend Marconi with any degree of fairness. As instances of this treatment, 
he could mention that Mr. Marconi had been refused permission to instal 
his system between the mainland and the islands of Guernsey and Sark at 
his own expense, and that a letter, which he believed emanated from the 
Post Office, had been ‘sent to all the colonial governors warning them 
against taking up wireless telegraphy. But it was only fair to cdd that 
Mr. Marconi's position had been made more comfortable since Mr. Austea 
Chamberlain had held the office of Postmaster-General. 

Mr. HERBERT SAMUEL asked for information as to the financial 
results of the Post Office telephone system, and also of the negotiations 
between the Post Office and Marconi's Wireless Telegraph C(o. 

Mr. CLAUDE HAY asked for the names of the members of the proposed 
Committee of Inquiry into the grievances of Post Office employés, and when 
the report would be placed before the House. 

Sir JOHN LENG hoped that the charges to India and other foreign 
countries would be reduced to the lowest possible limit. Dealing with the 
question of wireless telegraphy, he compared the generous treatment 
accorded to Mr. Marconi by the Admiralty, who had installed the system 
on nearly 200 ships, with that of the Post Office, and asked for information 
as to what had been done for facilitating the transinission of Marconi 
telegrams from ships through the ordinary service on land. He also asked 
about the progress that had been made in facilitating communication 
between lighthouses and lightships, and what additions had been made to 
the system of underground telegraph lines tot he North of England aod 
Scotland. Finally, he asked for information concerning the proceedings of 
the International Telegraph Conference. 

Mr. AUSTEN CHAMBERLAIN in reply eaid that no announcement 
could at present be made with respect to the Committee on the grievances 
of the Post Office employés. Concerning the loss on the telegraph service, 
this was due to a variety of causes, and in no small measure to the fact 
that an exorbitant price had been paid when the Government took the 
system over. By having been more tender to private interests than most 
other governments usually were, a sum had had to be paid which not only 
forestalled future profits, but exceeded any profits which could be fairly 
taken into account at that time. In addition to this there had been, in 
recent years, steady applications for greater public facilities and larger 
salaries for the employés, and with this state of affairs continuing there 
was bound to be a deficit. The endeavour of his predecessora and himself 
had been to hold the balance between these two conflicting claims, 

Mr. HENNIKER HEATON interposed. that the amount of the 
concessions granted to the public was only £20,000, whereas that to the 
employés was £600,000. 

Mr. CHAMBERLAIN, continuing, said that the £600,000 referred to 
was not only for telegraph employés but was for postal employés 
generally. But there were signs of improvement in the telegraph service, 
due to the gradually increasing telephonic busineas of the Post Office ; it 
was hoped to make a remunerative investment of thie, and being a 
monopoly of the Government, this would come in to reduce the deficit on 
the telegraph service. In fact, the royalties from the National Telephone 
Co.—£150,000 annually—already removed some of the deficit, but he did 
not think that with the present condition of the telegraph service, the 
Treasury, or even the l’vetmaster-General, could be expected to grant further 
large concessions to the public involving a great increase in the expenditure 
without adequate return. There was, he knew, the ditticulty in 
connection with registered telegraphic addresses, which, however, 
produced a revenue of £60,000 annually. Personally, he would 
consider the abolition of registered addresses the best stroke of 
business ever done by the Post Office, but it had too firmly 
establisbed itself with the public to discontinue it at once, and certainly 
not in connection with foreign and colonial messages. He hoped 
to announce very shortly, however, a reduction in the rates to foreign 
countries. But it must not be assumed that this was a simple matter. 
In the firat place, there were the negotiations with the foreign administra- 
tions and the cable companies, and, secondly, cable traffic did not respond 
rapidly to reductions in rates. As an instance, he pointed to the fact that 
the Australian tratti? had made no great progress since the recent large 
reductions, On the other hand, taking into cunaideration the large 
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amount of information conveyed by the use of the code, the present 
charges were not by any means monstrous. Lord Balfour's Committee, 
however, had pointed out exceptions, and these were being inquired into. 
With regard to the question of the purchase of cables, he could only say 
that at present it was not proposed to adopt the policy of purchase in 
respect to the Spanish cable, but the company were being negotiated with 
as to a renewal of the rates. . f . 

Coming to wireless telegraphy, he said that, having regard to its possi- 
bilities, he would not at the moment press his friends to invest their 
money in cable shares. Cable shareholders had no need to become 
frightened about their investments, but the present was not the time for 
launching out in new cable investinents. He thought the Post Office had 
not been treated with justice in the remarks which had been passed 
in respect of its relations with the Marconi Company. Mr. Marconi had, 
in the early days, received all the facilities which it was possible for the 
Post Office to give him in connection with his experiments. But, while 
repudiating any suggestion of attempting to strangle the invention, or 
prevent its development, the Post Office was not willing to bind itself in 
such a manner as to give away the rights of the Postmaster-General 
in the same way that they had been given away in regard to telephones 
before the importance of telephony had been recognised. At present 
very little was known of the conditions under which wireless 
telegraphy would have to be worked, but incidentally he might 
mention that in as much as the monopoly of the British Post 
Office did not cover cominunications with a foreiga country, or even 
outside the 3-mile limit, any impedance of the progress of the system 
was out of the question. In his negotiations with the Marconi Company, 
however, they had asked for exclusive rights to work wireless telegraphy 
in Great Britain, and they had also asked for permanence. He granted 
them neither. The company had had a private wire from Poldhu con- 
necting with the Post Ottice telegraph system, and there never had been 
any difficulty in the delivery of Marconi messages over the telegraph system 
of the country. But in connection with the company's request that the 
Post Office should become their agents for the collection of messages to be 
transmitted by their system in the same way that cable companies mes- 
sages were dealt with by the Post Ottice, he had explained, by letter, to 
the company the terms and conditions wbich would have to be enforced 
in order to prevent interference with the Admiralty from strategic reasons 
and also for safeguarding the national interests. Further, he had asked 
to be satisfied that the Marconi Company was in a position to carry on the 
business in an efficient manner. But no reply had been received to this 
letter, which was dated March lst last. While not complaining of the 
delay, it was not fair to attribute it to the Post Office. 

He bad already explained to the Scotch Chambers of Commerce what 
progress he believed would be made with underground wires to the North 
by the end of this year. Thescientific development of these cables reflected 
great credit upon the Post Office. During the last two years £50,000 per 
annum had been provided, and £130,000 bad been set aside this year for 
this purpose. 

With regard to the telephone system, the present relations between the 
Post Office and the local authorities in London were much better than had 
hitherto been the case, aud still less friction appeared likely in the future. 
About 1,000 miles of pipes containing 100,000 miles of wires were now laid 
in London, and during the last six months a rapid increase had taken place 
both in the number of subscribers and the number of calls. No friction 
had arisen between the National Telephone Co. and the Post Office by 
reason of the bad working of the latter system, but he regretted that any 
telephone licences had ever been granted to private companies. Telephony 
was one of those matters by which the public lost by competition. Ina 
great part of the country the National Telephone Co's. licence expired in 
1911, and after that period he did not anticipate that any Postmas ter- 
General would allow the system to pass out of his hands. 

Finally, in connection with the International Telegraph Conference, he 
said this had, mainly, reference to the domestic details of telegraphic 
administration, upon which, although they had their interest for the 
public, not much could be said at present. The question of reductions of 
rates, and the compulsory adoption of the Berne vocabulary for all codes 
were among the subjecta of discussion. Some advantage might be gained 
from the former, but he had instructed the British delegates to oppose the 
latter, as he had convinced himself of its inconvenience and disadvantage. 

Mr. HERBERT SAMUEL asked that the telephone and telegraph 
charges should be kept distinct from one another. 

Mr. AUSTEN CHAMBERLAIN replied that it was impossible to do thia, 
but as far as he could he proposed to show the cost of the working of the 
telephone system. 

Mr. DALZIEL said he did not think the time had yet arrived for the 
Government to identify itself with any particular system of wireless 
telegraphy. 

After a further short debate, the vote was agreed to. 


ELECTRICAL BILLS. 


The Blackheath and Greenwich District Electric Light Dill was read a 
third time in the House of Commons on Monday. 

The Great Northern, Piccadilly and Brompton Railway (Various 
Powers) bill was ordered for third reading in the House of Commons on 
Monday. 

The Somerset Electric Power Bill was read a second time in the House 
of Commons on Monday. 

- The Erith Tramways and Improvements Bill came before a House of 
Conmons Commmittee on Wednesday. The measure includes the con- 
struction of electric tramways by the Urban District Council, linking up with 
the London County Council lines on the one hand and the Dartford Light 
Pailway on the other. The length of the lines is a little over 10 miles, and 
the estimated cost was put at £190,000. Powers are sought to carry light 
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goods and to establish depcts fur that purpose. The point where the lines 
would join up with the London County Council lines is in the borough of 
Woolwich to which both the London County Council and the Woolwich 
Borough Council objected. On behalf of the promoters it was stated that 
they were willing for a clause to be inserted stipulating that. if within two 
years the London County Council lines were not constructed to the bor- 
ders of Erith, the Erith Council should be permitted to undertake the 
construction of such a connection between the two systems. A similar 
arrangement had been come to between ths London County Council and 
the Bexley Urban District Council, except that the period was fixed at 
one year. 


SCIENTIFIO INVESTIGATION. 


In the House of Commons on Monday, on the vote to complete the sum 
of £45,780 for various grants in aid of scientific investigation, 

Mr. BRIGG complained that only £715 of the £5,000 placed at the 
dieposal of the Royal Society for scientific research had been devoted to 
the advancement of industry. 

The vote was agreed to. 


The vote of £119,100 for grants in aid to certain universities and 
colleges in Great Britain was agreed to without discussion. 


LEGAL INTELLIGENCE. 


— — 


Patent Exploitation (Ltd.) v. the American Electrical 
Novelty and Mfg. Oo. (Ltd ). 

This case was resumed before Mr. Justice Buckley in the Chancery 
Division on June 9. 

Mr. ARTHUR FORD-LLOYD, examined by Mr. WALTER, said he was 
an electrical manufacturer. and was acquainted with chloride of silver dry 
cells before 1887. In 1888 he manufactured a dry battery the excitant of 
which was composed of sal ammoniac, chloride of calcium and other 
chemicals surrounded by a zinc cylinder, Next to the zinc pot there was an 
excitant paste, plaster of paris, sal ammoniac, chloride of zinc and other 
chemicals. The other chemicals were a trade secret. He was bound down 
under a heavy penalty not to divulge anything in the battery. Between 
the blotting paper cylinder and the negative pole of carbon there was a 
mixture composed of manganese and carbon. 

It was about the end of 1888, or some time in 1839 he discarded the 
cylinder of blotting paper. He found in ramming in the cells it cut iteelf 
right through. 

With the blottivg paper out, and the zinc chloride substituted for the 
calcium chloride, how does that compare with the present E. S.“ battery 
It ia exactly the same. I was making up to 1894. I may have altered the 
proportions of chemicale. In the first place the cell was sold with two 
venti.ators in it, some time after that I entirely closed it. 

What was the material that you used to close the top with —It is part 
and parcel of the secret. The cover was really inactive. 

Answering further questions, witness said batteries constructed by him 
were sold to the Automatic Medical Battery Co. and others He also 
supplied batteries for use in automatic machines, In 1894, when he ceased 
to manufacture batteries, he disposed of the secret of manufacture to a 
Mr. Elliott, who was a partner in the Universal Battery Co. Mr. Tumber 
was also a partner of that company. Witness had entered into a contract 
to supply Woodhouse and Rawson with batteries at the rate of 500 per 
week. The battery then took its name from the Electric Stores, and was 
called“ E. S.“ In 1892 Mr. Tumber left the Electric Stores and joined 
him as manufacturer, and they traded under the name of the Ford-Lloyd 
Manufacturing Co. That was made a limited company in 1894, and he 
manufactured for it up t» 1895. About 1892 Mr. W. P. Thompson wrote 
him two letters which he consigned to the waste-paper basket, stating that 
the battery which he (witnes«) was manufacturing was an infringement 
of ene of his client’s (Burnley’s) batteries. In March, 1893, a letter was 
written to Mr. W. P. Thompson, stating that Ford-Lloyd & Co. did n t 
admit the validity of the Burnley patent, and stating that they had manu- 
factured and bought and sold batteries similar in all respecta to those which 
were claimed from a time long anterior to the date of the alleged patent. 
He did not know of any proceedings being taken agaiust the Universal 
Battery Co., but he believed they went round to the customers of the 
Univers sl Battery Co. saying cella which they sold were infringements. 

Cross-examined by Mr. ASTDURY : Where did you get the idea of your 
dry battery from ?—As regards the idea of the flour of manganese or the 
carbon being used in porous pots, that was entirely old. I was manufac- 
turing a cell some time in 1886 or 1887 advertising it. As regards the outer 
layer, it was simply a copy of Dr. Ciassner’s, I believe, or similar to that of 
1857 

Cross-exumination continued: He manufactured a Leclanché cell with 
powdered manganese and carbon in 1886 or 1887. He sold the batteries so 
made, but could not tay to whom, as he had no books. The idea of putting 
powdered manganeseaud carbon into a porous pot was common knowledge at 
that time. He got the idea principally from the Leclanché patent or from 
books published at that time. In 1898, he made a dry battery which had 
a zinc cylinder outside and a carbon pole inside, and it had as an excitant 
sal aminoniac, chloride of calcium, plaster of paris and other chemicals. 
He refused to say what the other chemicals were, The E. S.“ battery was 
not put upon the market on a large commercial basie till the end of 1890 
or beginning of 1891. Questioned as to an affidavit he had sworn, witness 
eaid that he had in the year 1888 considered the desirability of taking out 
a patent for the invention of these dry batteries, but was advised by 
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experts that the invention was not patentable for want of novelty, there 
being at that time several other electric dry batteries on the market. He 
abandoned the idea. : 

Were you not told that your battery was the same as the Gassner, and 
you could not patent it ?—I was told the outer paste was similar to 
Gassner’s paste. 

In further cross-examination he said that he did not, after he had seen 
Hitchcock's specification, make several material alterations in the manu- 
facture of his cell except the sealing. 

Mr. HENRY CHARLES BRAUN, examined by Mr. WALTER, said he 
was a consulting engineer and carried out a large amount of experimental 
work for inventors. He was partner with Mr. Ford-Lloyd from 1886 to 
1889, when he made hundreds of dry batteries of different kinds for 
experimental purposes. The containing vessel was zinc, which was 
one of the electrodes, the other electrode being, as a rule, some form 
of carbon. The excitant was sal ammoniac in both cases. It was 
a semi-fluid battery. The substances they used in the outer layer were 

flour or arrowroot or sawdust, to render the plaster more porous. They 
also added sal ammoniac, glycerine and water. They used to stick in brown 
paper or blotting paper or something of that sort to keep the whole thing 
together, because in damp weather it fell down more or less. Between 
the blotting paper and the carbon rod they put a mixture, probably 
peroxide of manganese and broken up carbon. It was put in dry and was 
mixed up with powdered sal ammoniac and glycerine. After the mixture 
was put round the carbon it was pressed in, there being a little pitch 
dropped into the bottom of the pot so as to make the carbon rod stand up 
while it was being put in. The blotting paper was not used in all cases. The 
batteries were made afterwards without blotting paper. 

Croes-examined by Mr. ASTBURY, Witness said he was advised not to 
patent it because it was partly old and more or lets like several of the others. 

Mr. JAMES SWINBURNE, examined by Mr. MOULTON, said that in 
1890 it was no novelty to make a dry battery. He had read plaintiffs’ 
t pecification, and, speaking generally, upon the electric point of view there 
was no novelty whatever shown in the description there given. In the last 
case he thought there was. He thought the fineness was new, but he had 
found out since that that was not 80. 

The witness was then taken in extenso through the plaintiffs’ specifica- 
tion, and said that, taking the knowledge at the time, it was known that 
you might use a very large number of different salts as excitants for a 
battery, like that including acids. An acid excitant would do better in 
every way to give a good current, excepting that acid left in contact with 
zinc was apt to work into the zinc and give off hydrogen. To avoid that 
they amalgamated the zinc. There was no more objection to an acid 
excitant in a dry battery than in a wet. The acid would be better as far 
as portability went. So far as the question of paste versus fluid in two 
layers was concerned, there was no objection to acid when you had a paste. 
In the outer layer it was known that you could have either a fluid outer 
layer or a semi-solid outer layer. Paste outer layers were common 
knowledge. A common method of turning the outer layer into a pasty 
condition was by means of mercury sulphate. The most common way of 
turning a fluid battery into a paste battery was by sawdust aud blotting- 
paper and things of that sort; it did not make a paste exactly. An 
absorbent asbestos and plaster of paris were others. 

Do you see, reading plaintiffs specification as an electrician, that the 
intention of the specification is to exclude from his claim any form of 
paste ?——No. The only thing apparently is the physical condition, the two 
layers of exciting composition in a semi-solid or plastic state, one with a 
depolariser, one without. 

Examined as to the depolarising agents as the central layer, witness 
said that pulverised peroxide of manganese and pulverised carbon were 
old materials, and were largely used by Leclanché. It was not novel to 
powder the two substances. In the last case he had said that the fineness 
of these things for Leclanché batteries was new to him. Since then he 

bad looked up the matter and found that Leclanché apparently started 
with fine powders, and found for some reason that they did not conduct, 
and rejected them, using coareer powders. Then Bates investigated the 
matter thoroughly, and found that the carbon ought to be coarsely 
powdered and the manganese very finely powdered. 

Mr. ASTBURY: Are you talking about this publication of Weidemann? 
—Yes. He experimented, and that was the result, his idea being that the 

carbon should not be fine, because if the carbon is in large particles, it can 
conduct and make a sort of (ree, and he gives as his result tbat that 
works best, 

Mr. MOULTON : Fine pulverisation of the manganese, comparatively 
coarse pulverisation of the carbon ?—Yes, he is dealing with a porous pot 
cell. What has altered the aspect of this to my mind is the fact that the 
ram the cell. If you do not ram you find particles will not conduct. If 
you ram it tight and get the particles into contact, it will conduct. Bates 

examines the use of finely-powdered manganese and coarsely-powdered 
carbon and vice versa in a Leolanché as a depolariser in the early eighties. 

Further questioned by Mr. MOULTON, Witness said that Bates was a 
very well known scieutific man. 

With regard to the book of Wiedemann, is that a standard book ?—Yes, 
one of the books that Lamb says ought to be on every man's shelves and 
stay there—no one reads it. 

Mr. ASTBURY : Mr. Swinburne had not heard of it apparently in the 
last case ?—I had it on my shelves but had not read it. 

Mi. MOULTON : It is a classical book on electricity is it not ?—Yes, it 
is out of date a little now, but it is very full. 

Had you any reason to doubt that the conclusion he came to, apart from 
the things he examines, was that somewhat coarsely-powdered carbon and 
finely-powdered manganeee would be the best /—I think that is right. I 
am not sure whether it would be altered by ramming—whether in that 
case you could use both fine, but his work is doubtless quite right. 

Answering other questions, witness «aid the defendants’ material in the 


inner cell wasa damp powder, but it was not a semi-plastic or plastic mass. 
It was rammed hard. 

Supposing you have two outer layers, equally porous, and one hard and 
the other soft, does that make any difference electrically ? — None what- 
ever as long as the bard layer is always in contact with the zinc. The 
only danger of a very hard layer is that it might have a different shape to 
the zinc and not make contact, so that air would come down between. 

Further examined, witness said that Brandon was a Leclanché with 
sawdust in it. 

Was it a superstition among electricians to put in porous pots when they 
were not wanted — No; it has generally been the other way. Possibly 
unnecessary trouble has been taken to remove porous pots from all sorts 
of electric cells. 

Was there any invention, in your opinion, in leaving out the porous pot 
if your outside layer was strong enough to stand ?—No ; the outside layer 
is the porous pot really. 

Was blotting paper perfectly wel! known as a means of holding an 
excitant !— Yes, I used it myself in 1882. It was just an ordinary thing 
to use then. 

Do defendants’ cella differ electrically from what Brandon would be if you 
put blotting paper in instead of sawdust!—No; except Brandon, as 
described, has an earthenware porous pot. 

Witness, replying to other questions, said there would be no difficulty 
for an electrician to make a workable battery as described by Thiebaut. It 
was not true that the prescription given by the plaintiffs was better than 
the defendants’ battery. On the contrary, the “ ever-ready " battery of 
the defendants’, as it was called, was the best he had come across. The 
plaintiffs’ prescription in abandoning blotting paper and going back to the 
outer layer was a step backwards. 


Wednesday, June 10. 


Mr. JAMES SWINBURNE, cross-examined by Mr. ASTBURY, agreed 
that there were many commercial desiderata which had no relevance 
at all to chemical or electrical action in the case of these batteries. 
After the date of Brandon's specification in 1866 the battery world 
came to the conclusion that powdered dust ought to be avoided in 
a Leclanché battery. In practice he had never heard of a battery being 
made according to this specification of 1866. Brandon's specification was 
practically a suggestion to put powdered materials into the porous pot of 
a Leclanché battery and then build it up with sawdust. 

Do you think that a battery made according to this would have the 
same results commercially as the plaintiffs’ battery ?—Not as the plaintiffs’ 
battery, but I think it would be as good as a battery made accordiog to 
the particular directions in the plaintiffs’ specification. 

Cross-examination continued: He saw no novelty in the plaintiffs’ outer 
layer and nothing new in usiog carbon and manganese powdered fine, and 
all the rest was old because of the Brandon and Wiedemann alleged anti- 
cipations. The outer layer in the Hitchcock battery was a layer which 
permitted the free permeaticn of water through it. It was also a layer 
which sufficiently prevented the powdered manganese getting to the zinc, 
and those two actions were essential to its success as a battery. It was 
also important that the material next to the zinc should, for the purposes of 
success, maintain complete contact throughout with the zinc. It was 
further important, i£ you had no bag or diaphragm, that the outer layer 
should not develop cracks in working, through which the manganese might 
penetrate. It was a fact that the outer layer, made according to Hitch- 
cock's prescription, answered those points, and that the outer layer in the 
defendants’ cell also answered those points. There were four documenta 
of Thiebaut, possibly all lodged in the Patent Office at the same time. 

Suppose that anybody went to those four documents uninstructed by 
any other document, in order to make a battery that would act successfully, 
he would have to know what to discard aud what to choose ?— Yes, 

What would be the result of putting in lime instead of plaster of paris ? 
— Lime with sal ammoniac would probably give off ammonia, <A chemist 
would not put in lime. It would be absolutely wrong. 

Supposing you fill your battery with agglomerate blocks and Portland 
cement outside : It would work and give a current, but would not be 
comparable with a battery made according to Hit-hcock's prescription. 
Clay will work as an outer layer, as shown by the cell handed up. 

Am I right in saying that the exhibit is not in any way made in accord - 
ance with the directions contained in this second certificate of Thiebaut ?— 
It was made in accordance with the directions to the extent of using clay. 

Aud nothing else — Anyone without any regard to this case taking up 
Thiebaut and told to make a sample cell according to it, would not, of course, 
produce this cell. Germain's is only a laboratory thing. It is not a com- 
mercial one, except that it shows the use of cellulose and blotting paper, 
which is analogous to our blotting paper. It is entirely irrelevant. 

Croes-examination continued: In Hellesen's specification there was not a 
single suggestion for putting either manganese or carbon into the bag, nor to 
provide either of them; nor to put sal ammoniac in the other mixture ! —No. 

Mr. Cooper's book, at page 227, says, The Gassner cell was the first cell 
which was commercially successful." Do you think that is probably 
accura'e ?—] should think so. 

But in recent years it bas been surpassed by various other cells.“ Is 
that also accurate ?— Yea. 

Then he says, “In ita construction it resembles the Lessing cell—in the 
zinc plate is a cylindrical sheet, which does not form the containing vessel. 
For that purpose a papeir maché case is employed. The carbon, which is 
hollow, is of large diameter, so that a space of only about a quarter of an inch 
exists between the carbon and the zinc cylinder. This apace is filled up with 
a white paste, there being no depolarising paste. It is no doubt on account 
of the absence of depolariser that the useful life of a Gassner cell when 
tested on a 10-ohm circuit is so short ?—Yes. 

At all events in the Gassner as made, the description I have read to you 
from Mr. Cooper's book, is a fair description of the Gassner cell which was 
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the first successful dry cell put upon the market —If it is in his book I 


have no doubt it is all right. I do not know that without knowledge. 


Thursday, June 11. 


Mr. SWINBURNE was re-examined by Mr. A. J. WALTER and the 
hearing was again adjourned. 


Tamplin and Makovski v. Harrison. 


At Suffolk Assizes, before Mr. Justice Wright, on Monday, plaintiffs 
sought to recover from defendant, an Ipswich hotel proprietor, E255 for 
work done in putting in an electric lighting installation in defendant's 
hotel. Defendant pleaded that portions of the work were not properly 
carried out, and that the prices charged were too high, and counterclaimed 
for £50 damages. 

Mr. RAWLINSON, K.C., explained that in the early part of 1902 defen- 
dant became the owner of the White Horse Hotel, Ipswich, and amongst 
other repairs and alterations he decided to have the electric light, and 
entered into a contract with plaintiffs to wire certain rooma of the hotel 
for £75, or about £1. 78. per point.“ From time to time Mr. Harrison 
altered his mind, and this had the effect of increasing the cost of the work. 
Plaintiffs now claimed for £255, which meant that they had carried out 
the work at slightly under contract price. Finally, Mr. Harrison declined 
to allow plaintiffs to finish the work. In October plaintiffs sent in an 
account, which defendant repudiated. Pressed for payment, defendant 
asserted that some of the work had not been ordered. | 

His LORDSHIP (interposing): What questions are there here for trial 
by jury? 

Mr. RAWLINSON : Whether the work was properly done, and if the 
price was reasonable. 

His LORDSHIP: How can a jury possibly decide? It is possible I 
could doit, but a jury could not. It must be for myself or a referee. 

Mr. WITT, K.C. (for defendant), said it would be best for both parties 
if the matter were submitted to an electrical engineer. 

This course was decided upon, the costs of reference and of costs to date 
to be settled hereafter. ä 


; Pressland v. De Meray. 

This case came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Mathew and Cozens-Hardy) on Wednesday last on the 
application of defendant for judgment or new trial on appeal from the 
verdict and judgment entered at the trial before Mr. Justice Ridley and a 
special jury in the King's Bench Division in January last. (The previous 
proceedings were fully reported in The Electriciun.) Plaintiff sougbt to 
recover £5,508 damages for alleged fraudulent misrepresentations, whereby 
the plaintiff said he was induced to purchase shares in the Sir Hiram 
Maxim Electrical and Engineering Co. (Ltd). Defendant denied that he 
had made the misrepresentations complained of. The jury returned a 
verdict for plaintiff for the full amount claimed, and judgment was entered 
accordingly. n 

When the case was called on Sir EDWARD CLARKE, K.C. (on bebalf 
of the appellant), said that at the trial the learned judge expressed the 
opinion that the verdict was against the weight of evidence, and granted a 
stay on defendant bringing £500 into court. Since then terms had been 
arrived at, and he asked that the appeal might be withdrawn without 
costs, Plaintiff withdrew all charges of fraud against defendant, and it 
was agreed that the £500 paid into court as a condition of the stay should 
be paid out to the plaintiff's solicitora, 

Their Lordships acceded to the application. 


Trinity Term Legal Causes. 


The following cases with an electrical interest have been set down for 

hearing during the ensuing Trinity Sittings :— 
: APPEAL COURT. 

] Chancery General Appeals. 

Wilde v. Thompson. (Appeal of plaintiff from order of Mr. Justice 
Buckley, March 13, 1903.) 

London United Tramways (1900) Ltd. v. Ashby's Staines Brewery (Ltd.) 
(Appeal of defendants from order of Mr. Justice Byrne, March 24, 1903.) 

King’s Bench Division Final List, 

In the matter of an arbitration between the Manchester Carriage and 
Tramway Co, and the Corporation of Manchester and others. (Purchasing 
Authorities.) (Appeal of Purchasing Authorities from judgment of Mr. 
Justice Bigham (special case), July 28, 1902.) 

New Trial Paper. 

British Mannesmann Tube Uo. (Ltd.) v. Tonks Limited. (Application of 
plaintiffs for judgment or new trial on appeal from verdict and judgment, 
March 25, 1903, at trial before Mr. Justice Bruce.) 

Interlocutory List. 

Williamson v. Gilchrist, and the North British Electrical Co. (Ltd.) 
v. Williamson. (Appeal of defendant Williamson from order of Mr. Justice 
Grantham, Feb. 6, 1903.) 

Appeal in re the Workmen's Compensation Act, 1897, 

Isaacson and Isaacson (applicants) r. the New Grand, Clapham Junction 
(respondents). (Appealof applicants from award of County Court Judge of 
Westminster, Dec. 16, 1901.) 

CHANCERY DIVISION. 
Companies Winding-up. 
Before Mr. Justice Byrne.— Court Summonses. 
Hiram Maxim Lamp Co. (Ltd.). (To discharge order dated Jan. 15, 1903.) 


" 5 Tube Co. (Limited and Reduced). (On claim of L. Posselil 
O. 


British Power, Traction and Lighting Co. (Ltd.). 
Halifax Joint Stock Banking Co. (Ltd.) v. British Power, Traction and 
Lighting Co. (Ltd.). (As to proceeding against the managing director, &c.) 


Before Mr. Justice Buckley.—Causes for Trial with Witnesses. 


Patent Exploitation Limited v. American Electrical Novelty and Mfg. Co. 
(Ltd.) (Part heard.) 

National Telephone Co. (Ltd.) v. Corporation of Hull. 

Metropolitan Electric Supply Co. (Ltd.) r. the Metropolitan Borough of 
Marylebone, (Action.) 

KiNco's BreNcH. Division. 
Special Jury Action, 
Macartney, McElroy & Co. v. Brighton Corporation. (Contract.) 


Common Jury Action. 
Steedman v. National Electric Traction Co. Misrepresentation. 


Non-Jury Actions. 
Parshall v. Buenos Ayres, &c., Tramways Co. and others. Work. 
Smith v. Charing Cross, &c., Railway Co. Work. 
Paisley v. Benfleet Electric Light and Engineering Co. (Ltd.). Goods sold. 
Hiram Maxim Lamp Co. (Ltd.) v. Sir Hiram Maxim Electric, &c., Co. 
(Ltd.) Wrongfully using name of company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of the Woolwich Polytechnic invite applications for 
the position of principal, which will be vacated by Dr. Ryan, 
appointed to the principalship of Paddington Technical Institute. 
Commencing salary £500 per annum. Applications to clerk 
(Mr. A. J. Naylor) by July 4. See also advertisement. 

Chesterfield Corporation invite applications for the position of 
assistant engineer. Salary £104 per annum, Experience in three- 
wire low-tension continuous-current system, with battery, and a 
proper mechanical and electrical training are essential Applications 
to borough electrical engineer (Mr. R. L. Acland) by June 30. See 
advertisement. 

Atherton District Council require a clerk of works to superintend, 
under the direction of engineer, the construction of electricity works. 
Applications to clerk (Mr. D. Schofield), Town Hall, Atherton, by 
June 17. See advertisement, 


A lecturer on electrical engineering and an assistant lecturer on 
mechanical engineering are required for the Harris Institute, Preston. 
Applications to gecretary and registrar (Mr. T. R. Jolly) by June 26. 
See advertisement. 

The committee of Croydon County Polytechnic require an assistant 
lecturer and demonstrator for evening classes Applications to 
secretary (Mr. S. W. Bickell) by June 27. Sze advertisement. 


A first assistant is required for the mechanical and electrical engi- 
neering department of the Halifax Municipal Technical School. 
Applications to principal by June 30. See advertisement, 

The governors of the Hackney (London) Institute, Cassland-road, 
N. E., require a lecturer in physics and electrical engineering. Salary 
£250 per annum. Applications by Julv 1. See advertisement. 

A switchboard attendant is wanted for the Portsmouth tramway 
power station. Applications to resident engineer (Mr. V. G. Lironi), 
Fratton, Portsmoutb, by 22od inst. See advertisement. 


There are vacancies for three premium pupils at Bedford Corpora- 
tion electricity works. Particulars from borough electrical engineer, 
Mr. R. W. Phillips. See advertisement. 


Southwark Dorough Council have vacancies for two pupils at their 
electricity works. Particulars from town clerk (Mr. J. A. Johnson), 
Town Hall, Walworth-road, London, S. E. See advertisement. 


A qualified engineer is required to act as chief assistant in electrical 
department in connection with a generating station and trausmission 
of power scheme of 3,000kw. Applications to Messrs. Harland and 
Wolff, Belfast. See also advertisement. 


Reading Corporation require three shift engineers for their tram- 
ways power station. Applications to the tramways engineer and 
manager (Mr. Walter Binns) by 24th inst. Sse advertisement. 

A shift engineer is required for Battersea Borough Council elec- 
tricity station. Application forms from the town clerk (Mr. W. 
Marcus Wilkins), and must b3 returned by midday June 30. See 
advertisement. | 

The Finchley Local Committee of the Middlesex Education com- 
mittee require a teacher of electric lighting and electric wiring for 
lessons of 24 hours’ duration on one evening per week during 1903-4 
session. Applications to secretary (Mr. B. S. Gott, M. A.), Guildhall, 
Westminster, S. W., before July 1. 

A third mathematical master and an instructor in the metal work- 
shop are required in September for the boys’ school of Merchant 
Venturers’ Technical College, Bristol. Particulars from registrar, to 
whom applications by June 20. 
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Todmorden Education committee require teachers of electric light 
vg aq distribution, telegraphy and telephony, &c. Applications 
y June 20. 


Bermondsey (London) Borough Council require jointers and 


gange ra. Applications by 15th inst. to borough electrical engineer 
(Mr. W. H. Vincent. i j 


The Technical Education Board of the London County Council 
have selected Prof. John Ryan, M. A., D.Sc., LL.M., principal of 
Woolwich Polytechnic, for the position of principal of the new 
Paddington Technical Institute. The commencing salary is £500 
per annum, 

Mr. J. W. Meares, electrical engineer and inspector of electricity 
to the Government of Bengal, has been permanently appointed at 
a salary of 1,000Rs. per month, rising to 1,500Rs. 

Mr. B. Waite, formerly in charge of the Norwich district of the 
National Telephohe Co., has been appointed the company's manager 
for South Wales at Cardiff in succession to Mr. H. Bell, who has been 
transferred to Edinburgh. 


Mr. Morgan, of Worcester, has been oppone out of 109 appli- 
cante, resident electrical engineer at Horsham, at £176 per annum. 


borough electrical engineer at Dorchester. 


Mr. A. Street has been appointed assistant electrical engineer at 
Batley. 


Accrington.—Sanction to a loan of £550 for a booster is being 
applied for. 

Acton.—The Metropolitan Electric Supply Co. have offered to 
supply electricity in bulk to the Council. 


Aldrington.— Hove Council are recommended by their Lighting 
committee to carry out the provisions of their Electric Lighting 
Order, 1898, and an application is to be made for permission to 
borrow £15,000 for laying down a distribution system. The question 
of erecting an independent station or of obtaining supply from the 
local electric supply company is under consideration by the consulting 
ergineers, Messrs. Handcock and Dykes. 

Argentina.—A concession has been granted to Senor Oulton for 
er tablishing electricity works in Cordoba. The water power of the 
River Primero will be utilised in the generation of electric current. 

Messrs. R. Varela (Hijo) & Co. are establishing electricity works 
in San Martin. 

Ayr.—The total receipts of the Corporation electric tramways for 
the past year were £14,009. 121, 103. or 10d. per car-mile. Working 
expenses were £7,093. 14s. 2d. or 5:06d. per car-mile; interest and 
sinking fund £3,650,and depreciation £2,190, leavinga profit of £1,076, 
cqual to about 1d. per car-mile. 

Bangor. Application for sanction to borrow £1,000 for mains and 
services has been made, 

Barnsley.—The accounts of the electric lighting department for 
the year ended March 31 show total capital expenditure £54,454, an 
increase of £8,611 une the year. Receipts from sale of current 
for public and private lighting amounted to £6,510. Hire of motors 
and fittings ised £400. £232 had to be deducted for work done 
and repairs, and £167 for depreciation of motors, leaving net receipts of 
£1. Total expenditure was £3,217, leaving gross profit £3,264. 
After paying interest and sinking fund there was a surplus of 
£291. 63., and after deducting deficiency on last year’s account the 
net profit was £194. Of this £177 has been placed to expenses 
account and the balance (£17) carried forward. 751,159 units of 
current were generated ; 45,841 were supplied to public lamps, 
110,748 for traction, 400,334 sold to private consumers, and 36,500 
used on works. There are 36 arcs and 85 incandescents used for 
public lighting, and the total maximum supply demanded was 645kw. 

The salaries of Mr. Barker and Mr. Wright, assistants at the elec- 
tricity works, have been increased from £150 to £170, and £125 to 
£145 respectively. | | 

Barrow-in-Furness.—Correction,—'The gross profit on the elec- 
tricity undertaking for the year ended March 31 was £3,586. 1a. 2d., 
and after paying interest and sinking fund there was a net profit of 
E425. 7s. 10d., and not a deficiency of about £400 as stated in our 
issue of May 29, 


Bath.—The contract now being executed for the Bath Electric 
Tramways (Ltd.) by the British Westinghouse Company includes the 
building of the generating station and car sheds, and the supply, 
delivery and erection of the entire equipment for these to designs 
prepared in conjunction with the Bath Electric Tramways engineers, 
Messrs. Harper, Hopkins and McCarter. The station equipment will 
consist of three 200kw. Westinghouse compound-wound generators 
direct connected to Yates and Thom horizontal tandem compound 
engines running at 100 revs. per min., and one 75kw. compound- 
wound Westinghouse generator direct connected to a Westinghouse 
compound steam engine to operate at 300 revs. per min. Two 15kw. 
negative boosters are to be supplied, with a 12-panel switchboard of 


the Westinghouse tramway type. The boiler house is to be equipped 
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with three 10,0001b. Babcock and Wilcox straight tube water-tube 
boilers and a Clay Cross economiser ; surface condensers are to be 
used, and also a complete equipment of water-softening and yrease- 
separating apparatus. The car shed is to have a capacity for 40 double- 
deck 56-passenger cars. The bodies and trucks for the 10 cars will 
be of Milnes make, and the equipments the Westinghouse No. 49 B/90. 
Most of the cars will at the outset be equipped with the Westinghouse 
magnetic brake on account of the large number of severe gradients. 

The accounts of the Electric Lighting department to March 25 
show total capital expenditure £109,428, an increase of £16,524 
during the past year. The revenue was £14,954, including 
£14,200 from public and private lighting. Expenses amounted to 
£9,047. 14s. 5d. After paying interest and sinking fund the balance 
(£1,234) was carried to reserve. 1,270,500 units of electric energy 
were generated ; 385,320 were supplied to public lamps, 499,000 to 
private consumers, and 42,750 units were used on works. There 
are R public lampe, aud the total maximum supply demanded was 
785:3k w. 


Battersea (London). —The agreement with the County of London 
Co. for the transfer of areas in connection with the Electric Lighting 
(London) Bill having been completed, the Council's petition against 


the bill has been withdrawn. 
Mr. W. Sowter, aseietant engineer at Coventry, has been appointed | 


Birkenhead —Extensions of the electric lighting mains to 
Upton and Penton, estimated to cost £6,234, have been authorised 
by the Corporation. 

Birmingham.—It is stated that the Tramways committee will 
recommend the Council at the next sitting to give notice to the City 
of Birmingham Tramways Co. (under the Birmingham and Western 
District Tramways Order, 1882) to tell to them s» much of their 
undertaking as lies within the city. 

The conditions of the agreement between Aston Council and the 
British Electric Traction Co. were discussed at Tuesday's Council 
meeting. Under the terms of the atrangement the Council are to 
electrically equip all the tramways in the district on the overhead 
trolley system, and are to supply electrical energy for working the 
lines. The company wiil provide the cars and rolling stock. The 
Council will be responsible for the repair of the roads aud track, the 
expense to be borne by the company which is to pay to the Council 
half-yearly the amount of the sinking fund charges, including sums 
paid by the Council for purcha:e of lines and sums expended on. 
reconstruction and electrical equipment. The company will also pay 
the Council annually the whole of the net profits made on the tram- 
ways in the Council's area, or £1,250, whichever sum may be the 
greater. The Council will license the cars, drivers, conductors, & , 
and will have ‘reasonable control" of the tolls and charges. A 
joint committee of two members of the Council and two directors of 
the company is to be appointed annually to consider questions as to 
the efficiency of the service, fares, & It has been decided by the 
Council to seal this agreement. . 


Blackburn.— The electric tramways are to be extended to Cherry 
Tree at a cost of between £5,500 aud £6,000, and to Audley at 
£8,500. 

Blairgowrie and Rattray.—The joint committees recently 
appointed by Blairgowrie and Rattray Councils to deal with electric 
1 hting, have decided to ask Mr. Lowdon, of Dundee, and Mr. 
W. C. C. Hawtayne, of London, to report generally upon the question. 


Bournemouth.— To stimulate the demand for electric current the 
Bournemouth and Poole Electricity Supply Co. intimate that the 
free service distance has been increased fecm GOft. to 100ft , and that 
in future premises will be connected free of charge to the company a 
mains within 100ft. from any public roadway in which the company's 
mains are laid. 

The net profit on the municipal electric tramways from July, 
1902, to March, 1902, is estimated at nearly £3,000. 

Bradford. Au inquiry was held on Tuesday into the application 
of the Corporation for permission to borrow £210,000 for extensions 
of the electricity undertaking. The city electrical engineer (Mr. R. A. 
Chattock) supplied technical detaile, and explained that the exten- 
sions were necessary to keep pace with the demand for current. 
There was no opposition. 

At Tuesday's Council meeting Mr. C. E. Dowson moved the adoption 
of the minutes of the Electricity committee, who recommended that in 
future the charges for electrical energy should be, for lighting 4d. per unit 
instead of 44d., with a discount of 24 per cent. and an allowance of free 
lamps ; for motive power for 600 units or over per horse-power installed 
per half-year, 14d. per unit; between 450 and 559 unite, 14d. per unit; 
between 350 and 449 units, 14d. per unit ; between 250 and 349 units, 
lid. per unit; and below 250 units, 2d. ; and for the tramways 11d, 
instead of 1d. as hitherto. Mr. Dowson said the electricity supply depart- 
ment bad lost, altogether £13,000 on supply of current to the tramways 
department and £500 during the past year, the main reason being that the 
cost of maintenance of the tramway cables was equal to gd. for each unit 
supplied. The Electricity committee had only written off for depreciation 
1 per cent., which was not conducting the business on commercial lines. 
The tramway cables had been depreciated 3 per cent. on account of extra 
repairs. 

Mr. HiLL (chairman of the Tramways committee) moved an amend- 
ment that the revised scale, so far as it related to the charge to the 
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tramways department, be rejected, and said his department peid to the 
electricity department £25,000 last year and would probably pay £30,000 
this year, and that should give them a preference in the matter of price. 
The tramway cables had been tco much depreciated, aud if the figures had 
been prcduced in a fair manner a profit of £2,000 would have been shown 
on the supply to the tramways, instead of a loss of £500. 

In reply, Mr. Dowson said the Electricity committee had consented to 
lay their view of the matter before the president of the Institute of 
Accountants, but Mr. Hill had refused to take this course. 

Ultimately the amendment was carried by 41 votes to 23. 

Mr. RoniNsoN moved a further amendment, that the proposed charges 
for current to private consumers for lighting and power should be 
reconsidered, and this Mr. Dowson agreed to. 

Brighouse.—The Council approved on Wednesday the expendi- 
ture of £15,000 for street widening, &c., in connection with an 
electric tramway scheme. 

Brighton.— A financial statement regarding the municipal electric 
tramways undertaking for the year ended March, was presented to 
the Council last week, showing a net profit of £4,131. 193. 1d. 
Receipts from passenger trafic were £13,108. 17e. 4d. or, with 
"miscellaneous," £43,700 3s. 4d. Traffic expenses came to 
£23,575. 158. 5d., repairs and renewals £4,126. 193, 10d., manage- 
ment £2,676. 78. Od., and rates, taxes, &c., £698. 108. 4d., or 
£31,615 8s. Id. in all, leaving £12,084. 15s. 3d. Interest was 
£6,170. 15s. 11d. and sinking fund instalment £1,779. Os. 3d. The 
total capital expended is £205,041. 168. 5d. Out of the net profit, 
£3,051. 5s. IId. was applied to meet deficiency on the previous year 
and the balance (£1,083. 132. 2d.) bas been carried to depreciation 
and contingency reserve fund. 

In submitting the statement, Ald. J. E. Stafford said he thought it was 
an eminently satisfactory one and reflected credit upon the tramways 
engineer and manager (Mr. Thos. B. Holliday), especially as the works coste 
of the department had had to bear the whole of the preliminary expenses 
incidental to the opening up of the new tramway system. 

An inquiry was held hero on Wednesday into the application of 
the Corporation for permission to borrow £550 for altering and 
improving the cooling towers at the electricity works, and £1,100 for 
the electric lighting of the Aquarium. 


Bristol .—The Corporation decided on Tuesday to apply for 
sanction to borrow £10,000 for the wiring of consumers’ pre- 
mises. The Bristol Corporation Act, 1902, authorises the wiring 
of consumers’ premises by tbe Corporation, and the present is pro- 
bably the first instance of a local authority putting into force special 
statutory powers to undertake work of this character. In view of 
the attitude of Parliament towards municipal trading, and of the 
fact that the Electric Lighting Acts of 1882 and 1888 do not confer 
authority to wire premises, the decision of the Local Government 
Board, in regard to the application to borrow money for the purpose 
stated, will be awaited with interest. The chairman of the Electrical 
committee (Ald. Pearson), however,explained to the Council that they 
did not propose to do the work themselves ; they considered that it 
would be wise to leave the actual wiring of houses to a contractor, 
and they therefore proposed that their engineer should draw up a 
specification setting out the requirements of their department in the 
wiring of a house, and then they would invite tenders on such 
specifications, The committee then hoped they would be able to 
offer a choice of from five to 10 contractors to wire the houses free 
for the light consumer, and the Corporation might find the money. 
The committee would aleo give such as might desire it an oppor- 
tunity to purchase their fittings, either by payment outright ora small 

yment additional and annual, or by purchase at the end of three, 
five or seven years. | 

The salary of the mains superintendent (Mr. W. B. Morgan) has 
been increased from £156 to £180 per annum. 


Bromley (Kent).—The Rural Council have asked the British 
Electric Traction Co. for terms for constructing electric tramways 
from Bromley Hill to Orpington. 


Burslem.— The Electric Lighting committee have received estimates 
from the British Westinghouse Company forengines, dynamos, battery, 
booster and switchboard, and from Callender' Company for mains 
and fcedere. The estimates and the suggested electric lighting 
scheme have been referred to a sub-committee. 


Bury (Lancs.)— The Corporation have offered to supply electric 
current to Whitefield Council on following terms : — General supply, 
7d. for first hour per day and 1d. afterwards ; domestic supply, tlat 
rate of 5d. ; motive power, 4d. and 1d. 


Canary Islands —A decree has been issued authorising the con- 
version of the steam tramways from Las Palmas to the port of 
La Lux to electric traction. 


Canterbury.—The Corporation are applying for sanction to a loan 
of £4,000 for new mains, meters, lampe, &c. 

Carnarvon.— The Council have sealed the agreement with the 
„ Electric Wiring Co. for erecting and maintaining electricity 
works, 


Cathedral Lighting.— Arrangements have been completed for the 
electric Lighting of St. Peter's, Roine. 


Cashel.—The District Council bave asked the Alliance Electrical 
Co., Dublin, to submit further particulars of an electricity supply 
scheme. 

Caversham.— The District Council have asked Mr. F. J. Warden- 
Stevens to report upon electric lighting and as to the advisability 
of obtaining a provisional order. 

Chesterfield. —The Council have decided to convert the existing 
tramways to electric traction and the question of the extension of the 
system is to be considered. 

Colchester.—The net profit on last year’s working of the elec- 
tricity department was £357. 6s. 5d., and this has been placed toa 
reserve and renewal fund. 

Competition in the Electrical Accessory Trade.—It is reported 
that owing to keen competition in the porum fittings and elec- 
tricalaccessory trade in the Potteries the firms which are in the. 
alliance have reduced their list prices. 

Coventry.—The revenue of the electricity department for the 
year ended March was £8,076, and the expenses £3,691, leaving 

ross profit £4,385. Interest and sinking d were £4,574, or a 
eficit of £189. 

Dar)ington.—A loan of £7,000 for extensions of the electric light- 
ing mains has been applied for by the Council. 

Dumfries —The Council have decided to enter into negotiations 
with Messrs. Frank Suter & Co. for the erection and working of 
electricity works on the basis of the Council borrowing the capital 
and the company undertaking the working and maintenance of the 
station, paying interest and sinking fund, and dividing profits equally 
with the Council. The loss occurring in any year is to be debited 
against the profit of subsequent years. The capital expenditure is 
estimated at between £15,000 and £20,000. 

Edinburgh.— The Electric Lighting committee propose to increase 
the salary of the city electrical engineer (Mr. F. A. Newington) from 
£750 to £850. 

An important report has been prepared by Mr. Newington on the 
lighting of the remainder of the streets by arc Jamps :— 

It ie stated that to light all the streets at present lighted by gas in 
Edinburgh, Portobello and Granton (except Granton Harbour area), but 
not lighting any of the closes, about 2,870 additional arc lamps would be 
required. As a large number of the streets are narrow, and with com- 
paratively little tratfic, Mr. Newington considers that lamps of smaller 
candle-power than those at present in use in the city would suffiza, and 
the estimates are based on the following lamps being used :—1,000 10 ampere 
arcs (similar to those in use at present), 955 7 ampere lamps, and 935 
5 ampere lamps. The lamps would also be at an average distance of 70yds. to 
75yde. The total length of streets at present lighted by gas is 124 miles, 
and of this about 47 miles already have the necessary ways laid for electric 
cables, leaving about 77 miles without ways. The capital outlay for the 
2,870 additional lamps would be as follows :— 


2,870 lamps, posts and erection . £71,750 
Ways and cables (77 miles) . . T es. 95,060 
Cables only (for 47 miles) asPPß : . 8,220 
Machinery, plant and buildings ee eene 55.000 
Feeders, mains, Ke. 6 nea 8 8 6696 30,000 
If lamps placed on both sides of streets, extra cost 5, 500 
CCCCCCCCCCCCCCCCCCC PCR NA TIE peni «£184,530 
The annual cost of maintenance, &c., would be :— 

Coal peu CMM £35,500 
Oil, stores, water, &cſaꝛ:·w w UU %% 550 
Maintenance of generating machiner . .. 1,500 
Wages at generating statioUUUUUP ir . . 950 
Maintenance of maiunuꝑꝙdCuxrdndd d % . 700 
h VERRE AS VT E VELA VA 2,100 
Lamp trimmers’ u age n mese 8,500 
Maintenance of lamps ...... csse V . . 3,000 
£20,800 

Renta, rates, taxes and managemennttl 44 5,650 
Sinking fund (ah th paid off each year . 6,150 
Interest on borrowed capit all! «ç«c!«kcvdnn . ẽ . 5,940 
ll E . £35,940 


an average cost per lamp of £12. 10s. per annum. 

From May 15 to June 4 applications were received for 5,132 8 c.p. 
lamps for lighting, 1,314 for power, and 368 for heating, total 6,814, 
compared with 7,998 for the corresponding period last year. 

Blectrical Standardising, Testing and Training Institution.— 
Prof. C. A. Carus-Wilson, M. A., M. I. E. E., commenced a special 
course of lectures to the senior students of the above institution upon 
* fDirect- Current Motor Construction” yesterday (Thursday). 

Electric Driving.— The British Westinghouse Co. have obtained 
the contract for the electrical equipment of the North-Eastern 
Marine Engineering Co.'s engine works, Sunderland. The contract 
includes a number of polyphase induction motors of ty pe C, constant 
speed, and type F, variable speed patterns, with controlling gear, 
auto starters, and three-panel switchboard. Power will be obtained 
from Sunderland Corporation mains, The wiring for the installa- 
tion, including both overhead and underground work, with distri- 


‘ bution boxes and conduits, will be carried out by the company, 
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Blland.—The opening of the electricity works has been fixed for 
July 18. The Council offices, fire station and baths are to be lighted 
electrically. 


Farallon Islands.—These islands, situate 26 miles outside the 
entrance to San Francisco Bay, have recently been placed in tele- 
graphic communication with the mainland. 


Felixstowe.—The Council have decided to light the front electri” 
cally. Current is to be taken from the Suffolk Electric Supply Co., 
at 34d. per unit. 

Finchley.-.The Council have decided to supply electricity for 
lighting at 43d. per unit as an alternative to the present maximum 
demand system of 6d. for the first hour and 3d. after. 


Glasgow.—At last week's meeting of the Corporation, Bailie 
Stevenson moved 

That, the Council being satisfied that economy is sacrificed through the 
production of electric energy being entrusted to two departments, resolves 
that the entire production, both for power and light, be put under one 
control, aud that it be remitted to the Electricity and Tramways com- 
mittees to confer and report how this could best be done." Bailie 
STEVENSON said in 1897 an unsuccessful attempt was made to carry out 
the policy he had indicated. The conditions were now entirely altered, 
and he contended that the electric department should be conducted so as 
to supply both light and energy. "The spirit of unification was becoming 
more and more prevalent, and he held that the two departments should 
be united. It was well known that a large part of the electric lighting 
plant was idle in summer when they had much greater tramway traffic. 
In winter the positions were reversed. Then they had at Pinkston twice 
the power they required, but had uo efficient system of co-operation 
between the departments. 

Bailie SHaw moved an amendment That it be remitted to a special 
committee to report on the advisability of putting the entire production 
of electricity, both for power and light, under one control." 

Bailie STEVENSON withdrew his motion and seconded the amendment. 

Bailie ALEXANDER moved the previous question. 

Mr. BATTERsBY said if the Corporation were a private company, in 
which the members were shareholders, and if they were introducing & new 
installation for power and light in Glasgow, they would never think of 
instituting two departments. The only place in which there were two 
departments was Glasgow. 

Mr. PATON held that no saving would be effected under the proposal, 
for the great load occurred exactly at the same time in each department. 
They were told the Tramway department had too big a plant, and that 
the plant could be utilised for the electricity department. That wasa 
total fallacy. They had a large plant at present, but within 18 months 
every bit of it would bs utilised for the production of electricity for the 
tramways. The two departments were working together in a friendly 
manner, and there was no necessity for the motion, unless for the purpose 
of lowering the price of current for lighting. 

On a division 22 voted for the motion and 22 for the amendment, and 
the Lord Provost gave his casting vote in favour of the previous question. 


Hackney.—The Electric Lighting committeehave, as an experi- 
ment, decided to light three streets by 40 arc lamps, at an estimated 
cost of £320. 16:. 7d. over the present cost of gas lighting. 

Halifax —An inquiry is to be held into the application of the 
Corporation for permission to borrow £10,260 for electric lighting 
extensions. 

Harrogate.—The receipts of the electricity department for the 
past yesr were £12,699, the expenses £6,204. After paying interest 
and sinking fund, £1,568 has been voted in relief of rates. 


Hastings.—Sanction to a loan of £6,000 for two years’ supply 
of mains, house aervices and meters has been applied for. 


Hove.—The Town Council decided last week to oppose the Hove, 
Worthing and District 1 Bill, and also the application of 
the British Electric Traction Co. for powers to construct light railways 
in the district. 


Islington (London)— The report of the Finance and Lighting 
committee appointed to consider the proposed contract with the 
British Insulated and Helsby Cables Limited for laying mains in the 
Hornsey and Canonbury districts was presented to the Council Jast 
week, and fully endorsed the proceedings of the Lighting committee. 
The Council were therefore recommended that the seal of the 
Council be affixed to the contract. A long debate followed, and in 
the end the matter was referred back, with an instruction to the 
committee to direct the electrical engineer (Mr. Gay) to make further 
inquiries as to the ability of the Anchor Cable Co. (the lowest 
tenderers) to carry out the work. 


Kingstown (Dablin).—The Council have entered into an agree- 
ment. with Edmundson's Electricity Corporation for the erection and 
maintenanoe of electricity works on a 25 years ' concession. The 


Council will provide capital (about £40,000) and the company will | 


pay interest and sinking fund charges, &o. 
right to purchase at seven, 10 and 14 years. 


The Council retain the 


Leeds.—The Tramways committee have decided to purchase a | 


motor-derrick for the men ev in repairing overhead wires. 
'T'here are over 80 miles of tramway track in the city. 
The Tramways committee have had under consideration the 


elleged injury to gas and water pipes by electrolysis, and have 
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decided to make experiments with a view to discovering the exact 
extent of the injury (if any). 

Leigh (Lancs.).— There was a gross profit on last year’s working 
of the electricity undertaking of £1,433 and a net profit of £263. 
Capital expenditure is about £22,000. 

Leith.—The Council have approved the Tramways committees 
recommendation for the purchase of ths undertaking of the Edinburgh 
Street Tramways Co. in the district at £60,000, this offer having 
been already accepted by the company. 

Light Rajlways.—The Barton and Ashby Light Railway order 
"und 8 submitted to the Board of Trade for confirmation. Objections 

l 4. 

The County of Middlesex Light Railway Order (for constructing 
lines in Acton, Edgware, Edmonton, Enfield, Finchley, Friern 
Barnet, Hendon, Hornsey, Little Stanmore, Southgate, Tottenham, 


“Wembley, Willesden and Wood Green) has been submitted to the 


Board of Trade for confirmation. Objections by 20th inst. 

The Light Railway Commissioners in March last granted the 
application of the promoters of the Llandudno and Colwyn Bay 
Light Railway for an extension of the time for completing the works, 
and the order came up for confirmation by the Board of Trade on 
Wednesday. Objection was made by Llandudno Council and 
others, but it was ultimately agreed that the period for compulsory 
purchase of land should be extended to 44 years from the date of the 
confirmation of the order in 1899, and that the powers of the pro- 
moters should cease unless the construction of the railway was 
substantially commenced by Sept. 30 next. 


Lincoln.—Mr. John Young of Glasgow has been appointed arbi- 
trator to fix the purchase price of the undertaking of the local 
tramways company by the Council. 


London Oounty Council Electric Tramways.— It append that, 
owing to the greater carrying capacity of the new London County 
Council electric tramcars and to the system of stopping places at short 
distances, it has been found impossible for one conductor to collect all 
the fares at the busiest periods of the day, and the Highways com- 
mittee have now appointed two conductors to each car, who will 
collect the fares in the first stages of the journey southwards. 


London United Tramways.—The number of passengers carried 
during Whitsun week was 1,372,000, over 30 miles of route opened. 
The week's receipts amounted to £10,665. Last year, for the corre- 
spondiog week, 163 route miles were in operation, 768,000 passengers 
were carricd, and the receipta totalled £4,518. 


Londonderry.—The Corporation find themselves in a difficulty 
in regard to the proposed scheme of electricity supply for private 
lighting. The estimated cost (£35,000) was to have been provided 
by the issue of 3 per cent. stock. There were, however, practically 
no offers from the public. The Corporation then applied to the 
Board of Works for a loan, but the latter refused the application on 
the ground that the supply of electricity for lighting was a com- 
mercial speculation, and that the Corporation had power to issue 
stock. The Finance committee now recommend the issue of mort- 
geges on the security of the rates, 

Longton.—Electric lighting consumers ask the Council to Intro- 
duce a flat rate of charge in place of the present maximum demand 
system, 

: Louth.—The Electric Lighting committee and the Council are 
equally divided as to the deeirability of adopting electric lighting, 
and the matter, therefore, remains in abevance. 


Lowestoft.—The Corporation have decided by 20 votes to nine 
to run their electric tramcars on Sundays. 

The Council fixed the salary of the general manager of the tram- 
ways (Mr. G. A. Bruce) at £150 per annum, in addition to his present 
salary as resident electrical engineer. The laying of the permanent 
way of the tramways by Messrs. Wimpey & Co. is expected to be 
finished by June 21. . 

Electric lighting mains are being laid on both the piers. The 
Electric Lighting committee recommended that application be made 
for sanction to a loan of £2,000 for additional cables for private 
lighting. 

Maidstone.—The salary of the electrical engineer (Mr. E. E. 
Hoadley) has been increased to £300 per annum. A loan of £7,000 
for electric lighting extensions has been applielfor. The mains are 
to be extended at a cost of £426. 6s. 


Manchester.—The Tramways committee claim to have estab- 
lished a record for holiday traffic during Whitsun week, when the 
receipts amounted to nearly £22,000. The chairman of the com- 
mittee (Mr. D. Boyle) announced at Wednesday’s Council meeting 
that the interchange of traftic with Salford was working satisfactorily 

The total sum to be paid over to the Manchester Carriage and 
Tramways Co. in respect of the lines taken over by the Corporation 
is £335,000. Sir F. Bramwell’s original award was £496,000. 

The following increases of salary are recommended : 

Mr. S. L. Pearce, deputy chief engineer, from £500 to £600; Mr. F. E. 
Hughes, secretary, from £400 to £450 ; Mr. L. R. Lee, mains engineer, 
from £300 to £325; Mr. J. A. Cookson, t urvey or of mains, from £250 to 
to £275; Mr. E. Bolton, sub-station engineer, from £200 to £225 
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Mr. F. H. Whysall, resident engineer at Dickinson-street station, from 
£175 to £200; Mr. W. A. Jackson, installation inspector, from £180 to 
£190 ; Messrs. A. E. M'Kenzie, H. Lamb, T. Baxendale, and A. N. Moore, 
shift engineers, from £150 to £180; Messrs. E. J. Constable and W. J. 
Bamber, shift engineers, from £150 to £175; Mr. H. A. Rateliff, testing 
assistant, from £150 to £175. 

Marylebone (London).—At the meeting of the Borough Council 
last evening a report was received from the Electric Supply com- 
mittee on the subject of the London County Couacii'a sanction to 
the loan for electricity supply in the borough. The town clerk 
(Mr. J. Wilson) had, in accordance with the advice of Mr. Asquith, 
K.C., written to the County Council on the subject, and had received 
an intimation that the Finance committee of that body were not at 
present in a position to arrive at a decision as to whether it was 
practicable or not to issue a conditional sanction to a loan for the 
purpose, as sugge: ted :— 

Before further considering the question, the said committee desired to 
know whether, on the assumption that such sanction were issued, the 
Metropolitan Electric Supply Co. would be willing to complete the sale of 
the undertaking without requiring cash payment of the purchase- money in 
consideration of an undertaking to find the money, which undertaking 
should be accepted as the consideration ; and further, whether, if the pur- 
chase is completed in this manner, the Board of Trade would be prepared to 
forthwith fix a date for the commencement of the Borough Councii'8 order, 
as provided by sec. 5 of the Electric Lighting Orders Confirmation (No. 1) 
Act, 1901, and requesting that, if the Borough Council should be in a 
position to reply affirmatively to these questions, they should procure and 
furnish to the County Council letters from the Company and the Board of 
Trade reapectively showing their willingness to adopt the course proposed. 

The town clerk has been instructed to sound the company and 
the Board of Trade on the subject. 

The Electric Supply committee also reported that they had been informed 
that Mr. Edward White, London County Council would introduce a 
deputation of ratepayers from Marylebone toa meeting of the Finance 
committee of the London County Council on June 17, to protest against 
the sanction of the County Council being given to the proposed loan. 

The committee therefore recommended the Council to appoint a depu- 
tation to attend the Finance committee of the County Council at the same 
time, to repreeent the views of the Borough Council. 

This recommendation was agreed to after an amendment to the effect 
that the deputation would represent cnly the views of the minority of the 
Council had been lost. 

With regard to the item of £10,698. 7e. 1d. appearing in the list of pay- 
ments recominended by the Finance committee, the Mayor (Ald. G. J. 
Elgood, J.P.) said the Council had n» alternative but to pay this with out 
delay. Asa matter of fact, payinent of this amount was due «n May 31. 
but the company had agreed to take no action until the first meting of 
the Council atter the recess. 

Councillor DUNN asked what was the position of the ac! ion now pending 
against the Council by the Metropolitan Company for specific performance. 

Councillor E. B. DBUENHAM said negotiations regarding various matters 
had been going on for some time, but the patience of the Metropolitan 
Company was now exhausted, and they had decided to proceed with their 
action for specific performance, aud this action may come on at any time. 

Middlesbrough —The Corporation have authoriced extensions of 
the electric lighting mains at £4,718. At the end of May the equi- 
valent of about 37,000 8 c.p. lamps was on order, and 31,700 were 
connected up. 

Milt Power Plant —The White Mountain Paper Co. (New 
Hampshire, U.S.A.) has recently purchased apparatus which will, 
when in operation, probably be the largest individual electrical plant 
in any paper mill in the world. The plaut consists of three 
1,000kw. and one 300kw. Westinghouse three-phase engine-type 
alternatore, complete with exciters and direct connected to Hamilton- 
Corliss engines. The macbines in the mill will be operated by 
Westinghouse tvpe C polyphase induction motors of an aggregate 
capacity of 5,500 H. P. 

Municipal Telephony.—Last week the convener of the Glasgow 
Telephone committee (Mr. Alexander) again referred to the subject 
raised in a recent communication of Mr. Watson, manager in Scot- 
land of the. National Telephone Co, as to the number of sub- 
scribers to the National and Corporation’s systems respectively. 
Mr. Alexander claimed that a careful examination of the latest 
directories published showed that the Corporation system had 9,122 
subscribere, while the National system bad only 8,600. 

The Belfast Joint Law and Improvement committees have 
appointed a special sub-committee to consider and report upon the 
telephone question. 

he new telephone service of the Swansea Corporation is to be 
brought into operation on June 15. 


New South Wales.—The report of the New South Wales Railway 
Commissioners for March quarter has been issued. The Commis- 
sioners work about 122 miles of tramway, and the receipts amounted 
to £199,789 and expenses to £156,987, The earnings increased by 
£26,912, and the expenditure by £25,315. There are 65 miles of 
electric tramways, 52 miles steam and 2 miles cable. It is proposed 
to convert the whole of the metropolitan lines to electric traction. 
The passenger journeys made during the three months totalled 
35,000,000, a big advance on the corresponding period of the 
previous year, 


Newport (Mon.).—The gross profit on the electricity under- 
taking for the past year was £7,534. After payiog interest and 
sinking fund, there was a surplus of £1,310, against £859 for the 
year ended March, 1902. 

Ald. VavcHAN complained that nothing had been allowed for depre- 
ciation, whereas at liverpool 8 per cent. was allocated, and at Bolton 
the proportion was 4*6 per cent. 

Mr. W. H. Browy, replying, said 54 per cent. was put aside at Newport 
for interest and sinking fund, and the whole of the machinery and plant 
would be paid for in 17 years. 

Councillor Moxon taid it was impossible that depreciation could be 
completely covered by what was allowed, and asked the Council to fix what 
proportion should be set aside to meet the period when the plant became 
obsolete. ; 

The Electricity committee agreed to consider this suggestion. 


Obituary.— We regret to record the death of Mr. James D. 
Humpidge (managing director of the Dudridge Ironworke, Stroud), 
as the result of the bursting of a large flywheel of a gas engine on 
Satarday last. 


Paddington (London).—The Borough are opposing the Harrow- 
road and Paddington Tramways Bill, with a view to getting clauses 
inserted providing for doubling the line throughout the entire route. 


Perth. — On the Gas Commissioners recently applying for sanction 
to a further loan for electric lighting extensions, the Secretary for 
Scotland (Lord Balfour) asked for particulars of the preliminary 
expenses in connection with the Electric Lighting Provisional Order, 
1898, amounting to £1,419. The statement has been furnished, and 
it has been returned with the comment that some of the items were 
not of the nature of capital expenditure, and fell to be defrayed out 
^f the local rate, these items amounting to £707. "The sum is t» be 
debited against the revenue of the gas department, and will be spread 
over & period of three years. 


Peterborough —The borough engineer (Mr. Gill) has been 
authorised to proceed with the electric lighting of several main 
thoroughfares. 


Plymouth —There was a loss of £200 on the past year’s working 
of the municipal electric tramways. 

The Chairman (Mr. Monk) announced at the Council meeting on 
Tuesday that last year the expenditure in salaries and wages increased by 
£1,268, on cars £618, on current £2,720, on permanent way and overhead 
equipment £657, on special expenses £171, and on rates £783. Claims 
for accidents were £500 in excess of previous year. On dividends on 
stock repayments there was an increase of £1,360. Altogether the 
increased expenditure was over £8,C00. There was a loss of about £2,000 
on the Beaumont section, and £700 on workmen's cara Still, their 
prospects were decidedly good. During the past four weeks the receipts 
were £3,216, expenditure £2,825, so that the tramways were now in the 
satisfactory position of making about £100 a week clear profit. 

Cor sideration of the borough treasurer's report on the year's 
working of the tramways was deferred to next meeting. : 


Presentation.—La:t week the Huddersfield tramway employ és 
presented the chief assistant engineer (Mr. Whiteley) with a marb!e 
timepiece on the occasion of his marriage. 


Preston. —At the recent quarterly meeting of the Council it was 
decided to proceed with the scheme for the municipalisation of the 
tramwuys, and the following tenders were accepted for the new power 
station :— 

Dick, Kerr & Co., two 300kw. dynamos (direct-coupled to engines by 
Cole, Marchent and Morley) for £5,916. 
Yates and Thom, two Lancashire boilers and superheaters, £1,591. 

The electrical engineer's (Mr. W. H. Titteneor) drawings of the 
proposed power station, car sheds, &c., were approved, and he was 
authorised to prepare specifications, and advertise for tenders for the 
necessary builders’ work, condensers and other auxiliary plant. The 
lines are at present worked by the local company, whose lease 
expires on Dec. 31 next. The Council have procured powers to 
equip elcctrically about 143 miles of route, equivalent to about 20 
miles of single track. The overhead system has been decided upon, 
and it is proposed to have the new route to Fulwood working early 
in 1904, when the conversion of the whole of the existing routes is 
to be proceeded with. 


Private Bill Legisation.—The North Metropolitan Electric 
Power Supply Co. are applying to Parliament for powers to purchase 
from Willesden Council their generating station at Willesden, to 
supply electricity within the district, &c. 


Reciprocity, Protection or Free Trade.—Much discussion 
ranges round Mr. Joseph Chamberlain’s recent utterances on the sub- 
ject of commercial reciprocity. Until Mr. Chamberlain's complete 
scheme is before the country, or at least until bis proposals are more 
definitely stated, it is difficult to discuss the subject adequately. 
Meantime we may give publication to the following reply from th: 
right hon. gentleman to a correspondent (Mr. C. A. Vince, secretary 
of the Birmingham Liberal Unionist Association), upon the subject 
of the taxing of machinery. 

Mr. Chamberlain would not propose to put avy tax on German machinery 
merely because it was cheaper than English, but if he found that German 
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machinery was receiving a bounty, either direct or indirect, he would then 
be perfectly ready to put on a corresponding duty. Mr. Chamberlain 
would adhere in every case to Cobden's principle of free interchange at the 
market price. According to this, if he did put on a duty it would not 
necessarily give a claim to any other manufacturer. If Mr. Chamberlain 
found that the Germans earned their success legitimately, he would leave 
the home manufacturer to find out how they did it, and to beat the 
Germans with their own weapons. 

Mr. Vince asked further, whether the word “ legitimately " was to 
be interpreted so as to exclude an illegitimate advantage, if any, that 
the German manufacturer may have in the absence of such restric- 
tions as are imposed on English manufacturers by the Factory Acts 
and by the rules of trades unions ; also, if sweating was a form of 
unfair competition that might be countered by an import duty ! To 
these questions Mr. Chamberlain's reply was 1n the affirmative. 


Rochdale —The salary of the electrical engineer (Mr. C. C. 
Atchison) has been increased from £200 to £250 per annum, and a 
special grant of £50 has been voted to him for extra work in connec- 
tion with the equipment of the electric tramways. | 


Rubber.—Some brief particulars are published relating to certain 
samples of rubber produced from what is described as a rubber herb 
or root plant found in West and South-west Africa. Mr. John Holt, 
of Liverpool, whose firm is well-known in connection with the 
rubber trade, has forwarded samples of the root and of the product 
to the authorities at Kew Gardens. It is stated that the discovery 
of this plant isthe outcome of researches by a French botanist. The 
root plant grows extensively in different parts of Afiica, and it is not 
unlikely to be found in considerable quantities in Nigeria. The 
product is said to compare favourably with other samples of African- 
g own rubber. 


San Francisco.— The South Yuba Water Co.’s extensive water- 
shed near San Francieco bas an estimated available supply of 
200,000,000,000 gallons, which is being very largely drawn upon by 
ih» huge electricity supply works of the Bay Counties Electric 
Power Co. This latter company’s operations have grown out of small 
beginning: made at Redlande, in the San Bernardino County, in 
1892, where the first polyphase transmission plant in the United 
States is said to have been erected. bus 

The city of Los Angeles is connected to neighbouring towns by 
npwards of 200 miles of electric roads which centre in that city. 
Some of these lines are constructed for a very high rate of speed. 
This has hitherto been restricted to 40 miles per hour, but consent 
has now been obtained for increasing up to 60 miles p.r hour. 
Upwards of £1,500,000 was expended during 1902 in the construc- 
tion of electric roads running from this city, and ultimately the 
200 existing miles of double track will be increased to 700 miles, 
The low fares (averaging 6 to 8 miles for 21d.) charged on these 
lines make them exceedingly popular, and these are to be still 
further reduced when many of the existing roads bave been 
duplicated, as is now being done. | 

Sevenoaks.—The Kent Electric Power Syndicate has agreed to 
instal electric supply within 12 months after the act confirming the 
provisional order shall have received Royal assent. 


Sheffield.—The electrical engineer and general manager of the 
electric lighting department (Mr. S. E. Fedden) has reported to the 
Electric Light committee that the work of changing over from the 
single to the two-phase system, which has been going on for the last 
two years, was completed on the 4th inst. The committee formally 
resolved to place on record their appreciation of the successful way 
in which that important operation had been carried through by Mr. 
Fedden and his staff, practically without inconvenience to any con- 
sumer. At the same time the committee resolved to show their 
appreciation of Mr. Fedden's work in à more substantial manner by 
increasing his salary from £700 to £800 per annum. 

The accounts cf the electricity department for the year ended 
March 31 show capital expenditure £619,855, increase £81,353 dur- 
ing the year. Income amounted to £47,200. 93. 4d. , and, after pay- 
ing expenses, interest and sinking fund charges, there was a surplus 
of £6,533. 15s. 6d , which has been carried forward. The equivalent 
of 210,000 8 c.p. lamps was connected, an increase of 45,000 during 
the year. The cutput increased from 2,487,684 to 2,919,722 units. 
The accounts were approved by the Corporation on Wednesday, when 
the chairman of the Electric Light committee (Ald. Styring) said 
that he hoped members would not be carried away by the fact that 
they had an accumulated surplus of £18,432, and think that would 
mean a contribution towards the rates During the next year or 
two they would require all of that, and within a year or two their 
account would go over to the other side for some time. "T'hey were 
spending an enormous amount of capital at Neepsend, which for 
some time would be unproductive. 

South Africa.—Johannesburg Council recently invited tenders 
for rails, croesings, &c., for a system of electric tramways, and these 
tenders were to be in by 8th inst. By the end of June tenders will 
be invited for generating plant for the tramways, consisting of two 
3,000 B H P. gas engines, coupled to three 1,250kw, dynamos, three 
1,000 B. H.P. gas engines coupled to three 675kw. two-phase alter- 
nators, exciters, switchboards, balancers and accessories, producer 


gas generators for 6,075kw., pipework, &c., and in the autumn tenders 
will be invited for cooling towers, coal and ash conveyors, cranes, 
45,900; ds. of underground three-wire distributing cable, 10,858yds. 
of overhead distribution cable, meters, transformers, arc and incan- 
descent lamps, street lamp fittings, 75 cars, &c. 

The British and South African Export Gazette states that the 
Tramway committee recommend the Council to take over the entire 
undertaking of the Suburban Lighting Co. 

A telephone system is in course of construction for Johannesburg 
and surrounding districts, including the mines, Fordsburg, Doorn- 
fontein and Jeppestown. 

Durban Council have decided to order a 1,800k w. generator, instead 
of a 500 unit as originally intended. 

Messrs. Mordey and Dawbarn have been appointed consulting engi- 
neers for the Durban electricity supply and tramways undertaking. 

Bloemfontein Municipality have passed supplementary estimates 
for various works at a cost of £70,000, which include electric 
lighting extensions and the erection of a refuse destructor. 

There were import2d into Natal in the quarter ended March last 
telegraph material to the value of £16,085 and other electrical gods 
to the value of £34,457, against £375 and £16,245 respectively for 
the corresponding period of the previous year. 


Southport —The annual report of the Corporation tramways for 
the year ended March 31 gives the total capital expenditure as 
£116,882, The year's revenue was £16,387, operating costs £11,231, 
and gross profit £5,155. Interest amounted to £3,493 and sinking 
fund instalment to £2,885, leaving a deficit of £1,223. The number of 
car-miles run was 418,324, the number of passengera carried per 
car mile 8:45, and traffic revenus per car mile 9:28d. 458,472 units of 
current were used, or 1°16 units per car-mile. Power costs were 
1:87d., traffic costs 3:08d., maintenance and renewal charges 1 11d. 
and management expenses 0:381, making the total operating costs 
6:441. per car mile. 

Sunderland.—The eighth annual report of the electricity under- 
taking has been issued. 

After payment of capital charges, including £6,756 for interest and 
£6,460 for sinking fund, there was a deficit of £400. At the end of the 
year (March 31), there were 833 consumers, representing the equivalent of 
154,925 8 c.p. lamps connected, against 721 and 139,202 in the previous year, 
Capital outlay was £522,281. Total costs worked out at 2°615d. per unit. 
against 2°49 in 1902, the chief increases being in sinking fund and interest, 
repairs and rent and rates. 3,148,369 units were generated aud 2,848,233 
were sold, against 2,575,557 in the previous year. 140,500 were used on 
public lighting, 159,890 on works, 805,016 for priva‘e lighting, 197,121 for 
motors, and 1,232,910 for tramwa:s, Tha load-factor was 15'2 per cent. 
and 16 per cen’. for 1902-3 and 1901-2 respectively. Over 100 additional 
public arc lampe were erected during the year, bringing the total to 157. 
The Council have sanctioned, and the Local Government Board and Board: 
of Trade have confirmed, the adoption of an extra high-pressure system, 
which the borough electrical engineer (Mr. J. F. C. Snell) recommended 
should be of three-phase 5,500 volt pressure, at 50 ~. Important exten 
gione to plant are in hand. 

Telephone Trunk Service.— The St. Albans Chamber of Com- 
merce recently complained of inadequate facilities for communica- 
tion between St. Albans and London, and in reply the Postmaster- 
General stated that an additional circuit was being constructed 
between those places, in addition to a direct wire between London 
and Bedford, which would divert a number of calla from the London- 
St. Albans circuit. "The question of providing further facilities was 
under consideration. The Postmaster-General stated further that 
the trunk traffic had increased so rapidly of late that it was difficult 
to erect, a sufficient number of wires to keep pace with it. 

The Postal Telegraph Service.—An emergency conference of 
Postal Telegraph Clerks’ Association was held at Liverpool on 
Saturday, when a resolution was passed expressing dissatisfaction at 
Mr. Austen Chamberlain’s committee of inquiry into the question of 
salaries in the service, on the ground that it was not composed of 
members of Parliament; also protesting agains’ the scope of the 
inquiry being limited to a single grievance and to a minority of the 
ste fl, and calling for a Parliamentary committee of inquiry into 
ihe caures of discontent in the service. The preparation of an 
official statement of the demands of telegraph clerks as regards wages 
was referred to the Defence committee. 

Theft.— At Clerkenwell (London) Police Court on Saturday, Carl 
Schaefer, described as an engineer, was convicted of stealing 26lb. of 
" copper cable,” value £1. 6s., the property of the Berlin Electric 
Light Co. Mr. Bros. sentenced prisoner to à month's imprisonment, 

Torquay.— Another company proposes to apply for electric traction 
powers for this district. - 

Au assistant engineer is to be appointed in the electricity depart- 
ment at a salary of £156, and a mains engineer at about £104 per 
annum. 

Tramcars as Military Trains.—A special train of Corporation 
tramcars has been chartered to convey the Leeds Rifles to the 
mancecuvripg ground at Roundhay to-morrow (Saturday). 

Trunk Telegraph Line to the North. —At the me:ting of the 
Hull Chamber of Commerce and Shipping on Monday, a letter was 
read from the Postmaster-General stating that the main line of 
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underground telegraph cable must pass through Leeds, and not Hull, 
as the former is in the route to the North. 

Village Lighting.—Wigtownshire (N.B.) Couuty Council have 
approved the offer of Mr. C. L. Orr Ewing to light the village of 
Portpatrick by electricity. 

Watford.—The District Council will apply fora provisional order 
to extend their present area of supply. 

Walthamstow.—The profit on the past year’s working of the 
electricity department was £3,005. 

Wireless Telegraphy in South America.— It is stated that the 
Chilian Government have granted an extension of one year to the 
Marconi Company to establish their system in Chili. 

A French firm are applying for a 50 years’ concession for the 
establishment of wireless telegraphy between Monte Video aud 
Buenos Ayres. 

Wolverhampton.—At the Corporation meeting on Monday, Ald. 
Mander moved the acceptance of a tender for the construction of 
the permanent way of three tramway routes (to be equipped on 
the overhead system) at £28,177. Although moving the acceptance 
of the tender, Ald. Mander said he would not vote either way, as, 
in view of the proposed introduction of motor omnibuses, he 
thought the electric tramway question should be delerred. The 
matter was referred back. 

Workhouse Lighting.— Pontefract Guardians have been recom- 
mended to obtain a new storage battery at an estimated cost of £400. 
The existing battery is worn out. 

Wright Electrolytic Meter.—This meter, which is made by 
the Reason Mfg. Co., Lewes-road, Brighton, has been approved by 
the Board of Trade. 

York.—Sanction has been received to a loan of £50,000 for 
electricity supply extensions, to be repaid in 20 years. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

Bray Urban District Council invite tenders for three transformers, 
about 9,500yds. of high and low-tension cable, and steam, feed, exhaust 
and drain pipes, &c. Specifications from the consulting engineers 
(Messrs. Robert Hammond & Son), 64, Victoria-street, West- 
minster, S.W., or at the Town Hall, Bray. Tenders to the clerk 
(Mr. Patrick McDonnell), Town Hall, Bray, by 10:30 am, June 15. 
See also advertisement. 

Stepney (London) Electricity committee invite tenders for Conradty 
arc lamp carbons for year ending June 30,1904. Specifications, &c., 
from the engineer and manager (Mr. Wm. C. P. Tapper), 27, Osborn- 
street, Whitechapel, E. Tenders by noon June 22, S:e advertisement. 

Stepney (London) Electricity committee also invite tendera for 12 
months’ supply of meters and demand indicators. Tenders to 
engineer and manager (Mr. Wm. C. P. Tapper), 27, Osborn-street, 
Whitechapel, E., by noon June 22. 

Sheffield. Electric Light committee invite tenders for 12 months’ 
supply and delivery of cables. Specifications from the general 
manager and engineer (Mr. S, E. Fedden), Corporation electric supply 
department, Commercial-street, Sheflield. "Tenders by 10 a. n. June 
25. See advertisement. 

Tull Electric Lighting committee invite tenders for the supply 
and erection of steam pipes, &c., at the Sculcoates-lane generating 
station. Specifications from the City treasurer. Tenders (addressed 
to chairman of committee, Town Hall, Hull) by noon June 25. An 
advertisement contains further particulars. 

Stretford Electricity committee invite tenders for are lamps, 
brackets, and accessories for street lighting. Specifications from 
consulting engineer (Mr. C. H. Wordingham), 19, Drazennose-street, 
Manchester. Tenders to chairman, Council offices, Old Trafford, 
near Manchester, by noon 25th inst. See advertisement. 

Rochdale Corporation invite tenders for the supply, delivery and 
erection of steel poles, section pillars, and the overhead equipment 
of the Corporation's tramway system. Specifications may be seen 
at offices of consulting engineers (Messrs, Lacey and Sillar), 78, King- 
street, Manchester; and 2, Queen Anne's.gate, Westminster. An 
&dvertisement contains further particulars. "Tenders to town clerk 
(Mr. James Leach) by 25th inst. 

Rochdale Corporation also invite tenders for steel tramrails, fish- 
plates, tie-bars, bolts and nuts, combined joint and sole plates, points 
and crossings, &e. "Tendera by noon 22nd inst. 

Launceston (Tasmania) Municipal Council invite tenders for 500 
or more electricity meters. Specifications from city electrical engi- 
neer (Mr. Wm. Corin), Launceston, Tasmania; or from Messrs. 
John Terry & Co., 7, Great Winchester-street, London, E. C. Ten- 
ders to town clerk (Mr. C. W. Rocher) by noon, Sept. 28. See also 
advertisement. 


Proposals are invited for the“ free” wiring of consumers premises 
in Stoke Newington (London). Applications to town clerk (Mr. Geo. 
Webb), Town Hall, Stoke Newington. See advertisement, 

Gloucester Electricity committee invite tenders for two 200kw. 
high-speed steam generators, negative booster and accessories, one 
large condenser and Edwards air-pump to deal with 10,000lb. of 
steam ; steam, exhaust, water and drain pipes and valves ; switchboard 
and instruments, accumulators and reversible booster. "Tenders to 
town clerk (Mr. Geo. Sheffield Blakeway) by 4 p.m. June 16. 

Gloucester Tramways committee invite tenders for rails and per- 
manent way construction, cables, troughs, feeder pillars, poles, 
overhead line material and rail bonds, cars and trucks and electrical 
equipments for cars. Tenders by 4 p.m. Juue 20. 

Derby Tramways committee invite tendera for steel rails and fish- 
plates, locking bolts, nuts and washers, tie-bars, nuts and washers, 
points, crossings, and other special work; excavating, concreting, 

late laying, paving, &c. ; poles, overhead wiring, &c.; feeders, con- 
uits, &c., and cars. Tenders to town clerk (Mr. G. Trevelyan Lee) 
by 9 a.m. June 16. 


Manchester Electricity committee invite tenders for two groups of 
three single-phase transformers of GOkw. each phase, constituting two 
complete 180kw. star connected three-phase transformers ; also for 
high-tension three-core three-phase feeder cables. Tenders to 
chairman by 15th inst. 

Manchester Corporation invite tenders by June 24 for 12 months 
supply of incandescent lamps, rubber goods, &c., for the electricity 
department. 

Manchester Corporation also require tenders by 15th inet. for span 
wire brackets for tramway pole, 


Colchester Corporation invite tenders for feeder cables, overhead 
equipment, tramcars, rails, fish-plates, points, crossings, junctions and 
fixings, tie-bars, bolts and nuts and rail-bonds, and construction of 
permanent way. Tenders by 22nd inst. 

Bradford Corporation invite tenders for electric lighting of the 
Cartwright Memorial Hall. Tenders to town clerk (Mr. F. Stevens) 
by June 13, 


Wood Green District Council invite tenders for underground mains, 
roadwork, &c., for private lighting. Tenders to the clerk, Mr. F. 
W. Britton, F. C. I. S., by noon June 24. 

Salford Electricity committee invite tenders for pilot and telephone 
wire on tramway poles in Swinton, Pendlebury, Prestwich and 
Whitefield. "Tenders to town clerk (Mr. L. C. Evans) by June 20. 


Beckenham Urban District Council invite tenders for electricity 
meters. "Tenders to chairman by 4 p.m. June 22. 

Tynemouth Corporation require tenders by June 22 for 100 
electricity meters. a sii 


West Hum Council invite tenders for construction of corrugated 
iron tram-car sheds. Tenders by 4 p.m. June 23. 

The Metropolitan Asylums Board invite tenders by 22nd inst. for 
electrical aczessories, engineering requisites, &c. 

Dewsbury Corporation invite tenders by 25th inst. for erection of 
boiler house at Bradford-road electricity works. 

We are informed that tenders are being invited by the Railway 
Commissioners of New South Wales for an additional 1,500kw. gene- 
rating set for their tramway power station. These tenders will, we 
understand, close at Sydney on Sept. 12. Offers for either recipro- 
cating or turbine engines may be submitted. The Agent-General 
for New South Wales, 9, Victoria-street, London, S. W., will have 
additional particulars available early in July. 

Belgian State Railway Authorities, La Bourse, Brussels, require 
tenders until 24th inst. for two 25-ton electric cranes. 


]n the Madrid Gazette for May 26 appears the conditions and other 
particulars of tenders, to be received up to 1 p.m. June 25, for the 
work of installation of a telephone service from Oviedo to Gijon, on 
to the port of San Juan de Nieva. Further particulars are set out in 
the Gazelte for May 26. 


TENDERS RECEIVED AND AOOEPTED. 


Bristol Corporation have accepted the following tenders :— 
R. Wilkins & Sons, second instalinent of super- 


structure at Avonbank Work e . £11,229 0 0 
Siemens Bros. & Co., Cables 3,327 10 0 
Doulton & Co, water-softening plant ............. . 1,170 14 6 
Bumsted & Chandler, induced-draught plant ...... 943 5 0 
Dick, Kerr & Co., 210kw. dynamooꝛa— . . 550 0 0 


Dublin Corporation have received tenders from the Schattner 
Electricity Meter Co., the Reason Mfg. Co., and Fricker and 
Miller for the supply of maximum demand indicators. No 
tender has yet been accepted. 

Worksop District Council received 15 tenders for a Lancashire 
boiler, prices ranging from £490 to £700, and the tender of Taylor 
& Co., at £498. 103., was accepted. 42 tenders, ranging from £1,394 
to £1,965, were received for a 150kw. steam generator with piping, 
and that of the Electrical Co., at £1,394, was accepted, l 
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Exeter Corporation are recommended to accept the tender of the 
British Westinghouse Co. for a complete se: cf Babcock and Wilcox 
chain grate mechanical stokers, including f u double and two single, 
for £1,486, provided the company guaranteed a combustion efficiency 
of not less t 70 per cent, for 12 months. 

Leek Council have accepted the following tenders :— 

Callender’s Company, cables . £815 2 11 
Industrial Eugineering Co., gas engines and dynamos 1,860 0 0 
Thos, Wragg & Sons, stoneware conduits 535 5 7 
Wm. Smith & Bros., cast-iron manhole covers 42 4 0 

Liv 1 Corporation have accepted the tender of Babcock and 
Wilcox for boiler plant for the first section of the new Lister-drive 
pes station at £7,320, and that of E. Green & Son for economiser 
at £657. 

Derby Town Council have accepted the following tenders :— 

C. A. Parsons & Co., three steam turbines and dynamos 

and conden een 3 £8,497 
Babcock and Wilcox, one boiler .................. cene 1,240 
G. Fletcher & Co., alterations of girder ......................* 40 


Fife and Kinross Lunacy Board have ascepted the tender of 
Lowdon Bros. for plant for the electric lighting of the Asylum at 
£2,987. The work is being carried out to the specification of Prof. 
F. G. Baily of Edinburgh. : 

Felixstowe District Council have accepted the tender of Johnson 
and Phillips for arc lamps and columns at £797, and for cables at 
£945. 5s. 

Hackney (London) Council recently accepted the tender of Ferranti 
Limited for switchgear at £1,792, and that of Ashton, Frost & Co. 
for pipework at £1,450. 

Bedford Corporation have accepted the tender of Babcock and 
15 for a water-tube boiler and a Vicars mechanical stoker at 

1,553. 

The Hart Accumulator Co., Marshgate-lane, Stratford, E., have 
secured the contract for the supply of a storage battery required at 
the Norfolk County Lunatic Asylum, Thorpe. 


York City Council have accepted the tender of Head, Wrightson 
& Co. for chimney shafo at the electricity works at £617. The 
tender of Mr. Davison for the erection of induced draught plant at 
£1,200 has also been accepted. 

Battersea (London) Council have placed an order with the British 
Thomson-Houston Co. for prepay micnt electricity meters at following 
a“ :—100 at £3. 105. each, 200 at £3. 7s. 6d. each, or 300 at £3. 53. 
each, 

Aberdeen Tramways committee have accepted the tender of Mr. 
P. Tawse for constructing the permanent way of the Torry tramway 
route at £6,534. 


Aldershot Council have accepted the tender of W. Cunningham 
for a cooling pond at the electricity works at £261 and that of 
W. Garland for boiler foundations at £179. 


Dewsbury Corporation have placed an order with Callender’s 
Company for cable. 

Eccles Corporation have accepted the tender of John Hitchen & 
Son for a 10-ton overhead travelling crane ; and that of J. F. Moore 
for extensions of the electricity station buildings. 


London United Tramways (Ltd.) have placed an order with the 
Sunbeam Lamp Co. for incandescent lamps for 12 months. 


Maidstone Corporation have accepted the tender of the Reason 
Mfg. Co. for the supply of electricity meters at £1. 17s. 6d. each. 


Grimsby Corporation have accepted the tender of the Anchor 
Cable Co. for cables, &c. 


City of London Guardians have accepted the tender of Messrs. 
Wentworth & Co. for wiring the infirmary. 


Sheffield Corporation have placed an order for the supply of 50 
“ gate" tramcar life-guards with the National Rail Appliance Co. 


BUSINESS NOTICES. 


. W. T. Henley's Telegraph Works Co. (Ltd.) inform us that their 
agency ent with Mesers. L. Andrew & Co. of Manchester 
having expired, they have opened a branch warehouse at 247, Deans- 
Re where a large stock of all standard classes of cable will be kept. 

e branch will be under the management of Mr. R. S. Page, who 
has been in the anes service for many years. Communications 
from customers in Lancashire and Cheshire should in future be 
addressed to Mr. Page. | 

Messrs. Evershed and Vignoles (L:d.), are completing the removal 
of their man ing business to their new factory at Acton Green, 
Chiswick, and after Monday next, June 15, desire that all letters, 

and other communications should be addressed to Acton-lane 

orks, Chiswick, London, W. 

Mr. Bertram Blount, F. I. C., F.C. S., has, in consequence of the 
death of his partner, removed to 76-78, York-street, Westminster, 
8. W., where he will continue in practice under his own name. 


We have received the following communication from Messrs. 
Clayton & Co., electrical engineers, Union Works, Huddersfield, 
under date June 8 :— 

„We respectfully beg to inform you that, owing to bad trade, we are 
compelled to close our works, and consequently are not in a position to 
accept any further ordera from this date. We shall, of course, complete 
any work we have in hand as early as possible." 


Messrs. R. Sykes, R. Richardson and J. Hill, electrical engineers, 
8, Dixon-street, and 689, Pollokshaws-road, Strathbungo, Glasgow, 
have dissolved partnership. Mr. Sykes continues the Dixon-street 
and Mr. Hill the Strathbungo business, 

Messrs. C Wray and J. H. Ashworth, electrical and mechanical 
= ag 24, Simes-street, Bradford, have dissolved partnership. 
Debts by Mr. Wray. 

Messrs. Edwin Danks & Co. (Oldbury), Ltd., have opened a London 
office at 52, Lime-street, E.C. Mr. James Gordon, A. M. I. Mech. E., 
is in charge, and will attend to enquiries for London and district, 
Surrey, Kent and Essex. 

Mr. H. S. Meyer, designing engineer, alternating-cuerent section 
of the British Thomson-Houston Co., has just returned from an 
extensive tour in the United States in the interests of the B.T.-H. Co. 


LIQUIDATIONS. 


Mr. E. Waterhouse, 3, Frederick's-place, Old Jewry, E.C., has been 
appointed liquidator of the Telescriptor Syndicate (Ltd.), 34, Victoria- 
street, London, S. W. 

The City and Suburban Electric Carriage Co. (Ltd.), is being 
wound-up voluntarily. The secretary (Mr. Mortimer Mason) is 
liquidator. 


Sales by Auction.— Mr. F. Terry Horsey (Messrs. Fuller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by auction, unless 
reviously disposed of by private treaty, on June 23, at 11 o'clock, the 
hold works of the Electro Chemical Co. (1900) Ltd., situate at 
Boardman’s-lane, Parr, St. Helens, Lancs., and occupying about 
144 acres, with railway sidings and water communication, An 
advertisement contains additional information. Further particulars, 
&c., of Messra Walter Webb & Co., solicitors, 23, Queen Victoria- 
street, London, E. C, of the receiver (Mr. Robert Shaw), 50, Denton 
Green-lane, St. Helens, Lancs., or of the auctioneers, 11, Billiter- 
square, London, E.C. 

Messrs. Fuller, Horsey, Sons and Cassell have also been instructed 
to sell by auction, in lots, at the above-mentioned electrochemical 
works, on T'uesday, June 23, and following days, at 11 o'clock each 
day, the whole of the modern plant and machinery. Some particu- 
lars of the chemical and electric generating plant are set out in an 
advertisement, and the same may be viewed by order and catalogues 
obtained from the parties mentioned in the preceding note. 


For Sale. Westminster Electric Supply Corporation have for 
disposal two Willans engines and Crompton dynamos, which are 
being removed to make room for larger units. The sets can be 
seen running by appointment with the engineer-in-chief, Eccleston- 
place, London, S.W. See also advertisement. 

Messrs. George Piggott & Co., 110, Cannon-street, London, E. C., 
have for sale a direct-coupled dynamo. See advertisement. 


Sale of Old Telegraph Stores.—Tenders are invited for the 
purchase of gutta-percha, copper and other metals, indiarubber- 
covered copper wire, lamp tops, &c. Forms of tender from Controller 
of Stores, G.P.O., 17-19, Bedlord-street, London, W. C. Tenders by 
10 am. June 17. 


Incandescent Lamp Tests.— The Westminster Electrical Testing 
Laboratory inform us that they are carrying out a series of tests on 
incandescent lamps. Forty lamps, all of 200 volts and 16 c. p., are 
being tested for life and deterioration during 1,000 hours’ use. The 
candle- power and efficiency are measured at start and after 100, 400, 
700 and 1,000 hours’ burning. The lamps are by 10 different makers, 
four lamps being taken of each. The lamps were purchased, it is 
stated, by independent parties, so that no opportunity for supplying 
picked lamps should be afforded. The Laboratory proprietors 
inform us that the makes of lamps being tested are Ediswan, Robert- 
son, Maxim, Sunbeam, Gabriel, Stearn, Pope, Cryselco, B. T.-H. and 
Premier. The results of the tests are to be embodied in a report, for 
which subscriptions at 24 guineas per copy are invited. 

Nernst Lamps.— We have received from the Electrical Co., 122- 
124, Charing Cross-road, London, W.C., a table of the result of testa 
on alternating-current Nernst lamps by Mr. J. E. Edgcome, borough 
electrical engineer, Kingston-on-Thames. The figures sent us relate 
to the life of burners only, and are as follows :— 

One Ampere Lamps.—(A Type).—1823, 312, 628, 44, 529, and 744 hours: 
average 400 hours. 4064, 1, 052, 233, 715, 4084, and 720 hours: average 585 
hours. 

Half Ampere Lamp.—(B Type).—1,560 (still burning), 66, and 590 hours: 
average 738 hours. 

The lamps were switched off for a period of one hour daily. 

No particulars as to candle-power and current are appended, 
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Catalogues.— The General Electric Co. have ready a list E. 1,034. 
Among the novelties illustrated and described in this list are the 
Coleman“ fan guard and deflector and the Cabin type of ceiling 
fans, the latter designed for use where very little headroom is avail- 
able. The Coleman deflector is shown in our illustration, and in 
action allows of an angle of 140deg., or nearly half a circle, to be 
attained, and the cool air to be distributed over a large area. The 
Wi is direct from the fan shaft by means of a special cir- 
cular belt driven from a small pulley placed between the fan blade 


Vane Connecting 
Siiip 
Guard Support 


Ad justmout Hole in Support 


and bearing and operating another small pulley on a wormed shaft. 
In this way every revolution of the fan changes the angle of the 
deflector. 

A neat list of E.C. and Marconi" electric fans and ventilators is 
issued by the Electrical Co., 122-124, Charing Cross-road, London, W. C. 

From the Electrical Company we have also received a well 
got-up pamphlet list of Luna” arc lamps, Useful instructions for 
installing the lamps and other information is given, besides a number 
ot illustrations. 


A new sheet list of continuous-current dynam»;s and motors 
(enclosed and semi-enclosed) is also issued by the Electrical Co., 
aud copies can ba obtained on application. 


We have received particulars of a new patent pendant about to be 
placed on the market, and to be obtainable from the wholesale trade 
| - houses. "The main sd- 
vantage claimed for 
the new dant is 
that instead of, as with 
the existing rise and 
fall fittings, pullin 
the fitting down wit 
the shades, the actual 
fitting is itself pushed 
up out of the way, 
and the lights are 
lowered to the required 
position. The old style 
of balance weight with 
lead shot is dispensed 
with, and by pushing 
the fitting up, say, 
6in., the lamp descends 
12in., so that the orna- 
mental fitting can be 
retained in the most 
suitable position, while 
the lights can be raised 
or lowered as required. 
The new fitting has 
been styled the “ Sim- 
E plicitas.” Our illus- 
ios «oodd M RCM tration shows a two- 
light “ Simplicitas " electric bedroom fitting, No. 943. 

A good list of “Stellite” electric fans from the Electric and 
Ordnance Accessories Co., Stellite Works, Birmingham, is to hand. 
The illustrations include a view of the external portions of the fan 
motors, showing simplicity of construction and strength of wearing 
parte. A copy of the list can be obtained by members of the trade 
on application. 

The Sun Electrical Co., 118-120, Charing Cross-road, London, 
W.C., has a new list of electric motor fans ready. 

“From Steelton, U. S. A., to Mandalay, Burma,” is the title of a 
pamphlet issued by the Pennsylvania Steel Co., deacribing their 
work in conhection with the construction of the Gokteik Viaduct, in 
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one of the Shan States of Upper Burma, 460 miles from Rapgoon, 
the nearest seaport, and 80 iniles east of Mandalay. The work was 
carried out for the Burma Railways Co. The text is interspersed 
with numerous excellent illustrations. 


Imports.—The following are the values of imports into this 
country during May last :— 

Electrical machinery, £37,466 ; telegraph cables and apparatus, £979 ; 
other electrical goods and apparatus £67,582. The respective totals for 
the five months ended May 31 were £26,505, £26,618 and £300,480. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manuf 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from June 3 to 9, with the ports of 
destination :— 

Africa—Durban, £572; East London, £131; Port Elizabeth, £260. 
Argentina — Buenos Ayres, £407. Australasia — Adelaide, £199; Auck- 
land, £2,040 ; Fremantle, £255 ; Melbourne, £63 ; Perth, £369 ; Sydney, 
£174. Brazd—Rio Janeiro, £715 (telegraph cable). Canada —Montreal, 
£250 ; Victoria (B. C.), £500. Ceylon —Colombo, £76. China—Tientsin, 
£513 (telegraph material) Colombia —Santos, £80. Germany — Hamburg, 
£170 (including £130 telegraph material). Holland — Amsterdam, £82. 
India—Bombay, £25; Calcutta, £1,547. Japan — Yokohama, £296. 
Mauritius, £546 (telegraph material) North Sea, £5,953 (telegraph 
cable) — Portugal—Lisbon, £395, Straits Settlements—Singapore, £1,430. 
Total £16,643, against £20,142 for six days last year (June 5 to 10). 


NEW COMPANIES. 


ALLEY AND MACLELLAN (LTD.) —Reg. in Edinburgh on June 3, capital 
£150,000 in £1 shares, to acquire business of Alley and Maclellan, and to 
carry on the business of founders, marine and electrical eng:neera, &c. 
First directors, D. J. Dunlop, T. A. Paul, S. E. Alley, K. Alley, J. Maclellan 
and A. Robertson. Reg. office, Sentinel Works, Polmadie, Glasgow. 

BASTIAN AND PARTNERS (LTD.)—Reg. June 5, capital £1,600 in £1 
shares, to acquire any interest in patents, inventions and concessions 
relatiog to the production, treatment, storage, application, distribution aud 
use of electricity, or to any apparatus therefor, in particular to acquire 
from C. O. Bastian the benefit of certain existing inventions in relation to 
prepayment electricity metera, to electric lamps and to locks, and to cirry 
on the business of suppliers of electricity, manufacturers of batteries, 
meters, electrical apparatus and accessories, &c. "The subscribers are C. O. 
Bastian, electrical engineer, A. E. Salisbury, electrical engineer, H. M. 
Graham, C. A., H. Scholey, electrical eogineer, E. Sayer, ele: trical engineer, 
H. T. Harrison, electrical engineer, and E. A. S. Daniell, electrical engineer. 

BBE.BEE ELECTRICAL ENGINEERING Co. (LTD.) — Reg. May 27, capital 
£500 in £1 shares, to carry on the business of electrical, mechanical and con- 
sulting engineers, suppliers of electricity, iostallers and maintainera of 
electric lighting and power plant, &c. First directora, E. V. Bertram apd 
H. G. D. Bennett. Reg. office, 272, Lavender-hill, S. W. 


ELECTRIC LAMP RENOVATING Co. (LTD.) — Reg. May 29, capital £20,000 
in £1 shares, to adopt an agreement with P. E. Butler for the acquisition 
of certain patents, rights, &c., and to carry on the but iness of lamp manu- 
facturers, electrical, consulting, mechanical and general engineers, glass 
blowers and mauufacturers, cable, conductor and carbon manufacturers, 
wire drawers, porcelain manufacturers, &c. The subscribers are F. Fanta, 
consulting engineer, A. J. Pierpoint, C. P. Elms, H. G. Betts, W. G. Chap- 
man, J. H. Shipley and E. James, electrical engineer. Reg. office, 4 and 5, 
Warwick-court, London, W.C. 

METALS DEPOSITION AND RECOVERY CO. (LTD.)—Reg. May 29, capital 
£6,000 in £1 shares, to acquire inventions, patents, or privileges connected 
with mining, industrial, &c., work, to carry on business as assayers, refiners, 
smelters, metallurgists, &c. First directors, H. L Sulman, W. W. Webster, 
J. Hay and J. Ballot. 


MILLER SIGNAL SYNDICATE (FOREIGN PATENTS), LTD. — Reg. June 4, 
capital £5,000 in £1 shares, to adopt an agreement with A. C. Miller and 
othera, to carry on the business of makers and installera of railway and 
other signals according to the “ Miller " or other system, electrical engineers, 
suppliers of electricity, &c. 

— ——— — 


CITY NOTES. 


— — 

MEMORANDA.—Bavk rate 54 per cent. (since May 21, 1903). Price of 
silver 24,°,d. per oz. (June 11). Consols 91,';—91,*, for money, 91,5 —91 ^; 
for account: 23 per cent. 902 —911 (June 11). Consols Pay Day, July 1; 
Stocks and Shares Continuation Days, June 24 and July 8; Ticket Days, 
June 25 and July 9; Pay Day, June 26 ; Mining Share Carry-over 
Days, June 23 and July 7. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer books and register of holders of debenture stock will be closed from 
17th to 50th inst. inclusive, preparatory to payment of interest due July 1. 

BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD CO. 
—At the meeting last week, the chairman (Ald. J. J. Clark, J.P.) said the 
company’s 1902 Act enabled them to substitute the overhead system for 
the system of running on rails submerged under water. Nothing had yet 
been done in the way of actual reconstruction of the line, but the plans 
had been passed by the Board of Trade, anıl they bad provisional estimates 
of the cost of reconstruction amounting to about £20,000. Probably 
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another £4,000 or £5,000 might be required for new cars, &c. He hoped 
before long they would have secured the necessary capital. The line could 
be constructed in about six months from date of commencement. 


CITY OF LONDON ELECTRIC LIGHTING CO (LTD.)— The transfer books 
and register of holders of the £400,000 5 per cent. debenture stock and 
£300,000 44 per cent. second debenture stock will be closed from 16th 
to 30th inst. inclusive. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIO LIGHTING 
CO. (LTD.)— The transfer books and register of holdera of first debenture 
stock will be closed from 17th to 50th inst. inclusive, preparatory to 
payment of interest due July 1. 


FERRANTI LIMITED.—The transfer books of the 5 per cent. first mort- 
gage debenture stock will be closed from 17th to Soth inst. inclusive 
preparatory to payment of interest for the half-year ended June 30. 

MARCONI WIRELESS TELEGRAPH CO. (U.8.A.)—The directors of this 
company have ietued a notice to their stockholdera giving the terms of the 
agreement with the underwriting syndicate, under which the company is to 
be supplied with funds for the extension of the Marconi system in the 
United States. It is stated that many of the large holders of stock have 
approved the plan outlined in the agreement, and have become parties 
thereto by depositing their stock. No obligation rests upon any stock- 
holder to deposit stock under the ogreement. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The allotment letters 
for the whole of the issue of 100,000 £5 41 per cent. cumulative preference 
shares to the present holders of ordinary shares (in the proportion of one 
preference share for every ordinary share) have been posted. 


MUNICIPAL ISSUE.—The Middlesex County Council are making a 
further issue of £424,000 3 per cent. stock at 95 per cent. The proceeds 
will be applied in the construction of light railways and other county 
improvements. 


PEARSON FIRE ALARM (LTD.) — At the statutory meeting of this recon- 
structed company last week the chairman (Mr. Walter Chamberlain) said 
the first two months of their reconstructed existence were occupied by 
complying with the statutory obligations in transferring the undertaking 
from one company to another and in other preliminary work. The direc- 
tors found that, with the exception of the friendly connection established 
with the Central Insurance Office, the central station in Jewin-street, a fair 
connection in Leicester, and a few isolated installations, little had been done 
in the past which was of any value to the company ; while, on the other 
hand, there was a good deal which it would cause them some trouble and 
expense to undo. They were now organising everything almost anew, and 
considerable time must elapse before they could properly carry out what 
they had put their hands to. The rooms taken in Watling-street by the 
old company for a central station were found to be unsuitable, and had 
been disposed of. The factory which was being established in Nichol- 
square, and of which they held only a short lease, was also not suitable. 
They have been fortunate in finding other suitable premises in Old Nichol- 
street, Shoreditch. Certain of their instrumenta, thermostats and trans- 
mitters (particularly the latter) required à good deal of careful and delicate 
work, and the board's predecessors were perfectly right in undertaking the 
manufacture of these in order that good and accurate workmanship might 
be secured. They were bound to have a factory of their own. They had 
secured new offices in King William-street, London, E.C., and were con- 
cluding arrangements to take rooms for a central station in East-street, 
Manchester-square, W. They had also taken rooms in Birmingham for a 
central station in connection with the fire oftice, and he thought they would 
be able to establish a good connection there. Their managing director 
(Mr. H. D. Lewis) had been extremely busy in Glasgow, Manchester, Liver- 
pool, Leeds and other towns, seeing personally and corresponding with 
leading insurance brokers with regard to the facilities and advantages 
offered by the Pearson fire alarm, and he was also in communication with 
public bodies and associations with the same view, and was corresponding 
with regard to the appointment of agents in various places, He did not think 
the company would pay dividends this year, or, probably, even next year ; 
but the point was: Had they a good thing, and could they handle it so as 
to make a good thing of it in the future? So far as competition was con- 
cerned, they must, of course, be prepared for that; but he had not the 
slightest doubt as to the superiority of the Pearson system over other 
systems, As regarded the value of the system itself, on which everything 
hinged, he was more satisfied than ever that it was thoroughly etticient, 
and that it could be absolutely relied upon to work when occasion arose. 
They had just received an order to instal the system in the Mansion House, 
which would require about 400 of their thermostats. They bad also 
recently received an order for installing the system in some large new flats 
in Marylebone, which would take something like 1,000 thermostats. ‘They 
bad already executed an installation in a large bank in Lombard-street, and 
had provided the more risky parts of a great workhouse in the provinces 
with the system, besides a considerable number of installations in factories, 
warehouses and other similar places. 


PROVINCIAL TRAMWAYS CO.—An interim dividend of 3e. per share has 
been declared upon the ordinary shares of this company. 


REUTER’S TELEGRAM CO. (LTD.)—At the meeting on Wednesday the 
chairman (Admiral Sir J. C. D. Hay) said the shareholders had probably 
watched with considerable interest the development of wirelees telegraphy. 
In their capacity as news vendors the company naturally availed themselves 
of all new appliances, and the board had concluded arrangements with 
some of the leading transatlantic shipping companies to supply their 
steamers with the latest intelligence. The collection and dissemination of 
news was not by any means the most lucrative of businesses, but he felt 
sure that the shareholders would be content as long as they continued to 
receive a 5 per cent. dividend. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of £60,000 44 per cent. first mortgage redeemable 
debenture stock of Edmundson’s Electricity Corporation (Ltd), and £175,000 


43 per cent. Vancouver power debentures of £100 each of the British 
Columbia Electric Railway Co. (Ltd.) to be quoted, and have appointed 
June 18 as a special settling day in the latter. 

WESTERN UNION TELEGRAPH O0.—4 quarterly dividend of 1} per 
cent. on the common stock has been declared. For the June quarter the 
net receipts (partly estimated) were $2,000,000, increase $108,000 ; balance 
after charges $1,714,000, increase $76,000 ; total net surplus $13, 012, 000, 
increase $2,261,000. — — 


ELECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


— 


Line. a 


Aberdeen Corporation...) June 6 
Ayr Corporation.. „ 


Barnsl 6y (KeZa AE 0029020907 .| May 29 
Birkenhead ............... i 
*Bi ham Tramways. June 6 + j 
*Blackburn Corporation.| , 5 | 1,308/+ 835 
Blackpool Corporation... l 885 . ine “ay 
Blackpool and Fleetwood) ,, 6 | 1,586/+ oe x 
Bolton Corporation . „ 7 | 2,470|4- 854/110 | 18,645 |+ 2,968 
BournemouthCorporatn| , 35 1,409 10| 9,604 TT 
*Bradford Corporation .. „ 7 | 5,299|42,136| 10 | 36,766 | + 5,447 
Brighton Corporation. „„ 7 | 1,244/+ 417| 28 | 22,257 |+ 5,186 
Brisbane Tramways...... Apl. 22 | 2,247;- 8 16 | 37,861 | 1.219 
*Bristol Trams & Carriage June 5 | 8,008|4-2,550| 2 | 13,900 |+ 4,596 
Buenos Ayres & Belgrano May 10 | 3,212 |+ 763) 19 | 55,176 |+ 5,957 
Burnley Corporation .. June 6 970|4 148| 10 | 7,146 |+ 1,082 
Calcutta Tramways bus „ 6 |R32,159--R10603| 23 |R720,134 |+R214,038 
Camborne-Redruth .. 4. 8 155 51 | 3,613 — 
Cardiff Corporation .... RE „ 6 2,734 71,3180 10 | 18451 |+ 8,534 
Carlisle Tramways Co... „ 6  257|4 72122 | 3,858 666 
Central London Railway: „ 6 7,327 - 8 23 161,040 6,219 
Chatham & Dist. Lt. Rys. „„ 4 765, .. 22 | 10,177 T 
City & South London Ry. „ 7 2579 — 495 23 | 71,098 |+ 2,603 
Cork Elec. Trams, Co. 4| 695|4 137 22 9,822 |* 209 
Devonport & d May 29 458|- 87 2 8,675 12⁵ 
Doncaster Corporation... -— e TD 
Dover Corporation. . . June 6 | 271|* 12 +10 2.116 . 56 
Dublin & Lucan Railway „ 7 181 ＋ 62 25 2,269 60 
Dublin Southern Di st.... „„ 5 1,335 7 519 522 |17, 859 5.565 
Dublin United.. „ 5 4,725 + 1,084 $25 80,508 : 


851 ＋7 115| 214 15,711 


Dundee Corporation ... June 3 | 890 4 99 3 2,612 34 
East Ham Council 6| 997'+ 546,10 | 6,531 |+ 2,255 
Gateshead & Dist. Trams May 29 394 4 157 214| 17,504 |+ 3,374 


Glasgow Corporation ... June 6 15,975 --5,192,/ 1 | 15,575 
Gravesend—Northfleet | May 29 254 .. 213 
Greenock & Port Glasgow ,, 29 725 M 200 214 9,975 
Halifax Corporation.. 


+ ++ + TTT TT T tt tet +¢tt 
e = e 
R 
nen 


Hartlepool 5 | gy 29 276; .. 2130 4, 890 960 
Hull Corporation .. . . June 6 2,094 ＋ 328 t10 17, 927 1,712 
Isle of Thanet Co. ... 6 1,011 + 383! ... I 
Kidderminster & Dist. May 29 134 12 213 2, 280 18 
27 169 
Kirkcaldy Corporation { june 165. 1 2,449 | 
Leeds Corporation.. „ 75681 41,777, 10 | 56,767 |+ 5,056 
*Liverpool Corporation. . . May 30 10,862 4 1,150 22 210,597 |+11,555 
Liverpool Overhead Rly.|June 7 2,006|+ 500't 23 | 36,337 |+ 3, 
London County Council| , 6 4, 210 T ð 12, 346 
í | May 30 12,570 | + 9,08 
Manchester Corp. (I June 6 16022 + 9069 103 506606 |... 
Mersey Railway ......... .1,505|4- 492 23 | 26,855 |- 780 
Merthyr. . May 29 207 — 6 214) 5940 — 254 
Middleton 29 417 — 53, 21 5,782 T 65 
Newcastle-on-Tyne Corp June 6 3,831 |+1,157) 23 | 64,171 TD 
*Oldham, Ashton & Hyde.) May 29 | 645/+ 11) 214| 11,555 |+ 1,079 
Perth(W.A.) Elec. Trams June 5 | 1136|4- 68 22 | 25,943 |+ 2,179 
Peterborough ............| May 29 153 »t 18 | 2,518 T 
Poole & Dist., se. es sas oos so. $12|-- 63) 214| 5,484 |+- 801 
*Portsmouth Corporation June 6 2483|+ 898 ... A sis 
Potteries 9990 pan oan 090000 May 29 1,651 + 212 214 52,515 ^ 2,588 
Rothesay ««-.| „ 29 | 139) 635 214 1,460 |+ 615 
*Salford Corporation June 8 5, 607 J 3, 204 10 | 35,541 7 10,009 
Sheernesss . . ꝗ May 27 800 7 679 Pe 
*Sheffield Corporation ...|June 7 5,648 f 1,411 23 | 96,946 |+ 9,701 
Southampton Corp... „ 4| 1,367/+ T si , 
Southend Corporation. "Am vus sits iei S64 
. Tramways ..| May 29 | 313|- 53 214) 6,347 |+ 1,181 
58. 8 ire Trams. „ 29 2962 4 148] 214 16,446 |+ 288 
*Sunderland Corporation. June 8 1, 809 ＋. 669| 10 | 11,649 |+ 890 
Swansea -——| May 29 | 518/+ 41) 214) 9,754 |+ 624 
th & Dist. . „ 29 | 342|+ 80 214| 5,050 |+ 480 
Tyneside Trams Co....... June : 135| ... 22 | 6,151 se's 
Wallasey Dist, Coun, ...| , 973|+ 328 +10 | 6,478 |+ 1,268 
Weston-super-Mare .....| May 21 99|- 29) 21 974 |- 2855 
Corporation xs = " — 
Wolverhampton District; ,, 29 | 390 f 237 214) 7,722 |+ 4,270 
Wrexham . ͥ „ 29 1738.8 1,165 
Yorkshire Woollen Dist.| „ 29 401 143 3,5358 — 


(a) These e are with the corresponding period last year. 
* Partly lectica] f Minus 3 days. 1 Minus 2 days. I Plus 3 days. § Plus 2 days, 
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NOTES. 


The biennial Engineering Conference held by the Institution 
of Civil Engineers met on Wednesday, and will conclude its 
sittings to-day. Many interesting engineering questions are 
being discussed, but so far as electrical engineering is con- 
cerned the results have been disappointing up to the present. 
The discussions most interesting to electrical engineers were 
one on electrical motor cars, which will be reported in our 
next issue, and the debate on gas engines for driving dynamos, 
which we report fully on another page. Although the opinions 
which were expressed by the gas-engine makers who spoke 
are of considerable value, yet some more quantitative data 
would have been still more acceptable. 


| ESTER 

This absence of quantitative data was also noticeable in the 
discussion on wireless telegraphy. Neither Sir OLIVER LODGE, 
Dr. MuIRHEAD, Mr. MancoNI, nor Prof. FLEMING were 
present, and no one gave any information as to the practical 
working of a Hertzian wave telegraph system. The keynote 
of the discussion was, in fact, a demand for accurate informa- 
tion. We cannot but think that there are not enough workers 
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in the field of wireless telegraphy in this country. Much good 
and honest research work is needed by those who are not 
ashamed to publish the full results of their investigations, 
both positive and negative. There are several British telegraph 
engineers with the necessary scientific attainments, and several 
physicists possessing sufficient knowledge of telegraph matters. 
Why do they merely stand by and ask for more knowledge; 

let them rather set to work to seek it out. 

a 

THE Paper and discussion on “ Automatic Signalling,” in 
connection with the Engineering Conference, did not come 
up to anticipation either. In the. Paper itself, there was 
practically nothing new, and the discussion generally failed 
to elicit fresh or interesting information. Mr. JacoMB-Hoop, 
however, proved a notable exception, and gave an excellent 
account of the virtues of automatic signalling when dealing 
with ordinary traffic. Indeed, it is doubtful whether 
signalling could be carried on by human agencies for a 
period of two years with greater smoothness than by the 
system employed on a section of the South-Western Railway. 
Mr. CupDWoRTH, in his reply, supported the belief that has 
been put forward in the columns of The Electrician —viz., that 
for lines on which the traffic is perfectly straightforward and 
devoid of complications, automatic signalling—and by auto- 
matic we mean either electric or electro-pneumatic — is, 
without doubt, most admirably suited. But when once 
complications appear, difficulties commence and increase with 
great rapidity. 

Mr. MARSHALL'S Paper on “Limit Gauges” was really more 
ambitious than its title would have indicated. Limit gauges are 
certainly most useful and even essential for cheap production 
in quantities of good engineering work, but, in small shops at 
any rate, it is not necessary to accompany their use with the 
elaboration of detail given by Mr. MARSHALL. It is just in 
these shops, however, in which manufacturing gives place to 
making, that the use of limit gauges would greatly improve 
the quality of work. | 

| ET NA 

THE Paper on “Applications of Electricity in Engineering 
and Shipbuilding Works," recently read by Mr. A. D. 
WILLIAMSON before the Institution of Electrical Engineers, 
and an abstract of which was commenced in our last issue, 
is undoubtedly one of the most meritorious that has been 
presented to members of the Institution within recent years. 
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Hitherto reliable data of the power actually required by various 
machines have been scarce. Mr. WILLIAMSON, however, not 
only gives these figures, but he discusses in detail the power 
required by different systems of electric driving. These 
figures are, moreover, the outcome of long experience and not 
merely vague surmises or deductions from doubtful formule. 
Probably no better examples could have been found than in 
the works of Messrs. Vickers, Sons and Maxiin, owing to 
the great variety of work carried on therein. Although a 
strong advocate of electric driving, the author does not 
fail to recognise that in certain cases it is not always 
wise to replace existing steam plant, and he points out 
that such a proceeding may sometimes result in a loss of 
economy. Some of the machines described by him are highly 
ingenious; for instance, the motor attached to a planing 
machine, which stops at the end of the cutting stroke, reverses, 
and effects the non-cutting stroke at a greatly increased speed. 
As a rule, he appears to favour varying the speed of machine 
tools by the motor-control rather than by belts or gearing in 
the case of separate drive, and this possesses many advantages, 
although speed belts and speed pulleys are more widely em- 
ployed for the purpose. One of the most significant points in 
connection with electric driving is the fact that, after its 
adoption, it is found that a great many more operations may 
be performed by its aid which were previously carried out by 
manual labour, or, perhaps, left undone altogether, thus 
increasing output and economising space and labour. 


— — . ————— 


Personal. — The Columbia University, New York, has con- 
ferred the honorary degree of doctor of science on Prof. J. J. 
Thomson. 


Magnetic Pole Expedition.— The ship * Gjoa,“ with Capt. 
Ammundsen's Magnetic North Pole expedition on board, left 
Christiania last Tuesday. 


Proposed Wireless Telegraph Conference.—An unofficial 
statement has been made to the eflect that a preliminary 
conference will be held in Berlin, on August 4, to prepare the 
way for a formal international conference on wireless tele- 
graphy. 


Society of Arts Conversazione.— This will be held in the 
gardens of the Royal Dotanie Society on Tuesday evening, 
June 30th, from 9 to 12 o'clock. Sir William Preece, K. C. B., 
F. R. S., chairman, and other members of the Council will 
receive the guests. 


The “Sandwich” System.—A correspondent asks if there 
are any electrical engineering firms and colleges prepared to 
take pupils on the ** Sandwich" system recently proposed by 
Mr. Yarrow and so strongly advocated by Prof. Ewing and 
other influential engineers and teachers. He also desires to 
know what premium would be required. Possibly some of our 


readers may be able to furnish him with information on these 
matters. 


Royal Society.—All the candidates recommended for elec- 
tion to Fellowship of the Royal Society, mentioned in our 
issue of May sth, have been duly elected.—Among the 
Papers down for reading yesterday were the following :— 
„The Forces Acting on a Charged Electric Condenser Moving 
through Space,” Ly Prof. Trouton, F.R.S., and H. R. Noble: 
On the Discharge of Electricity from Hot Platinum,” by 
Dr. H. A. Wilson, communicated by C. T. R. Wilson, F. R. S. 


Birmingham Local Section of the Institution of Electrical 


Engineers. — The following committee have been elected for 


the session 1903-4:— Past Chairmen, Sir Oliver Lodge, D. Sc., 


F. R. S., Henry Lea, M. Inst. C. E. Charman, J. C. Vaudrey, 
M. Inst. C. E. Vice-Chairman, W. E. Sumpner, D. Sc. Members, 
F. Brown, A. Coleman, A. Dickinson, T. Hawkins, R. H. 
Housman, J. H. McLean, W. O. Rooper, C. E. C. Shawfield, 
A. M. Taylor, R. Threlfall, F. R. S. Hon. Secretary, D. K. 
Morris. 


Cable Interruptions. Date of Interruption. 


Dominica - Martinique e May 9, 1902 
St. Lucia - Martinique eee eee een UR May 9,1902 
Guadeloupe— Martinique sesso 8 . May 9,1902 
Puerto Plata — Martinique ................. 4 July 10, 1902 
Anjer—Kalianda ................ F Aug. 2, 1902 
Cayenne — PinheiroodüU www q . Aug. 13, 1902 
St. Lucia—St. Vincent eee eee eem eee eee Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran.. n Oct. 22, 1902 
Paramaribo— Cayenne .............. eee eeeee eee tte Feb. 27, 1905 
New York—Hayti .es.......essoeseeceseseon 2 eo Rex ves April 13, 1905 
Assab — Masso wah .. June 1, 1903 
Trinidad —Demerara (No. 1) June 13, 1905 
Trinidad — Demerara (No. 2) eee eee een June 13, 1903 


* Electrification” of the District Railway.—On Tuesday last 
Major Pringle made his final inspection of the electrically- 
equipped line between Ealing and South Harrow, which has 
been equipped upon the system which will be adopted upon 
the Inner Circle. The line is about five miles in length, and 
connects Harrow, Sudbury and Alperton with the city. There 
will be six stations on the line—viz., South Harrow, Sudbury 
Hill, Sudbury Town, Alperton, Park Royal and North Ealing. 
A full description of the trains and the line itself appeared in 
The Electrician of April 21th, May Ist and June 5th, p. 294. 
It is announced that the line will be opened to the public on 
Monday. 


Regulations for Accumulator Works.—A draft set of regu- 
lations with regard to accumulator manufactories has been 
issued by the Home Office under the Factory and Workshop 
Act, 1901. The different rooms within which lead processes 
are going on are to be effectually separated from each other 
and from other rooms, and each person employed shall have 
allotted at least 500 cubic ft., no height of room above 14ft. 
being taken into account. Good ventilation, by means of 
windows, shafts and other devices, is insisted upon. The floors 
are to be of impervious material, kept constantly moist during 
working hours. Melting pots have to be covered with a hood 
and ventilated. Baths and free overalls are to be provided 
by the occupier for the men employed in manipulating dry 
salts of lead and in pasting—work which may not be done by 
women, young persons and children. A qualified doctor is 
required to examine the persons employed in any lead process 
once every month, any one of whom he has the power to 
suspend. A health register has to be kept. 


The Edmundsons’ Electricity Works.—Edmundsons’ Elec- 
tricity Corporation entertained their resident engineers, staff 
and several other guests at dinner at the Holborn Restaurant 
on Wednesday. In the absence, through illness, of Mr. 
Wigham, chairman of the company, the chair was taken by 
the company's managing director, Mr. F. E. Gripper, who 
attributed the prosperity of the company largely to the suc- 
cessful co-operation between directors, resident engineers and 
the staff generally. Mr. R. L. Gamlen responded on behalf 
of the resident engineers, and Mr. J. C. Wigham on behalf of 
the staff. Mr. W. B. Hopkins proposed ** The Visitors," and, 
in responding, Messrs. T. O. Callender and A. A. Campbell 
Swinton credited the company with being one of the smartest 
in England, and one with which it was a pleasure to deal. 
“The Directors” was proposed by Mr. H. R. Beeton, and 
responded to by Mr. W. R. Davies Mr. P. D. Tuckett 
expressed the belief that if the shares of the company kept 
on steadily increasing in value as at present, they would be 
worth £1,000 each when he had to hand them over to his 
grandchildren. Altogether about 100 persons were present. 


Lightning Relics —At the Earls Court Exhibition there 
are several interesting photographs and relies of objects 
which have been struck by lightning, the most notable of 
which is, perhaps, a suit of clothes (lent by the Royal College 
of Surgeons) The man who went through this unenviable 
experience on June 8, 1878, was, strangely enough, not killed, 
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but every stitch of clothes was stripped from him. Dr. Wilks, 
of Ashford, describes the occurrence in the Transactions of the 
Clinical Society for 1880. The man's clothes were soaked 
with rain at the time he was struck, and were torn off and 
hurled a distance of 22yds. They are mostly in shreds. His 
watch and chain were fused and his heavy labourer’s boots cut 
and twisted. He stated that he retained consciousness 
throughout, his worst injuries being a broken leg and some 
rather bad bruises and burns. A map of England and Wales, 
lent by Messrs. J. W. Gray & Son, shows clearly the extent 
and location of damage by lightning from 1898 to 1903. The 
greatest appears to have taken place in London, Essex and the 
Midlands, with very little in Wales and the North. Only one 
person was killed in London during the above period. 


Ball Bearings for Motors. — According to the Elektrotechnische 
Ruwlschau the use of ball bearings for small and medium-sized 
motors (up to about 100 H.P.) is steadily increasing in Germany. 
The diminution in friction losses is, of course, the more marked 
the smaller the machine is and the lower its load. The 
following figures, taken from actual consumption tests, will 
prove interesting :— 


1. Three-phase motor, 4 H. P., 950 revs. Motor running at 


per min. No load. Half- load. Full load. 
Saving in energy over same motor 
with plain bearing eee 50% . 197 11% 
2. For a three-phase motor, 3 H.P. and 
1,500 revs. per min., the correspond - 
ing figures are . 45% .. 12% ... 657 
3. For a three-phase motor, 30 H.P. and 
750 revs. per min., the corresponding 
figures are 307 55 25% 


A H.P. three-phase motor running at 1,500 revs. per min. 
was tested, first without and then with countershaft, all 
bearings being of the ball type. The following efticiencies for 
half and for full load respectively were obtained :—(1) Without 
countershaft, 77 and 78 per cent. respectively ; (2) with coun- 
tershaft, 73 and 69 per cent. respectively. 


A 5,500-volt Shock.— In a report of the proceedings of the 
Gesellschaft für Innere Medizin at Vienna last month, the 
Medical Press states that a patient was exhibited who had 
received an electric shock at 5,500 volts :— 

“ The left hand, left side of the body, feet and shoes appear to have received 
the greatest part of the current on its way to earth.” Flames and light 
were given off from the man, wko remained about a minute half hanging 
and half suppcrted from the wire till he was torn from contact by two of 
his coinpar ions. The local changes were on the volar part of left hand, a 
Gry, hard, charred surface, beneath which was a white layer of insensitive 
tissue. The same condition was met with on the dorsum of the fingers and 
ulnar side of the hand. When the charred covering was removed the cutis 
was blanched and painlese, giving out no blood when pricked with a sharp 
instrument. This condition extended to the elbow, gradually diminishing 
higher up to reddenirg and swelling. The plantar surfaces, toes and skin of 
the feet were in a white and corrugated condition. The general conditions 
on the first day were cerebral insensibility, vomiting, followed by pain in 
the head and retention of urine and fæces. A small quantity of serum 
albumin was found in the urine. A few days later the symptoms began to 
subside, and the patient ultimately recovered. 


It was remarked that fatal currents acted on the brain and 
spinal cord of men and animals by tearing the capillary vessels, 
producing effusion into the soft tissues, which was usually 
followed by death. The victim of such an accident is unable 
to breathe, and, therefore, should have artificial respiration 
performed with extraction of blood. Aspinall's rule of hanging 
the head down is to be recommended. 


Engineering Standards Committee.—The following is a 
complete list of the committees and sub-committees with their 
chairmen, which have been formed by the Engineering 
Standards Committee :— | 


Main Comuittee, Mr. James Mansergh ; Finance Committee Mr. James 
Mansergh; Calculation Committee, Mr. H. J. Cornish ; Committee on 
Ships’ Sections, Mr. A. Denny ; Sub-committee on Ships’ Tests, Mr. A. 
Denny; Committee on Rails, Sir John Wolfe Barry; Sub-committee on 
Railway Rails, Mr. J. C. Inglis ; Sub-committee on Tramway Rails, Mr. 
W. Howard-Smith ; Sub-committee on Tyre Profiles, Mr. James Holden; 
Committee on Railway Rolling Stock Underframes, Sir Douglas Fox; 
Committee on Bridges and Building Construction, Sir Benjamin Baker; 
Committee on Locomotives, Sir Douglas Fox ; Sub-committee on Compo- 
nent Parts and Ty;es Mr. F. Wolley-Dod; Sub-committee on Tyres, 
Axles and Springe, Mr. W. Lorimer ; Sub-committee on Steel Plates, Mr. 
W. Lorimer ; Sub-committee on C»pper and its Alloys, Mr. William Dean; 
Committee on Electrical Plant, Sir William Preece ; Sub-committee on 
‘Generators, Motors and Transforinere, Col. Crompton ; Sub-committee on 


Cablee, Mr. R. Kaye Gray; Sub-committee on Temperatures of Insulating | 


Materials, Dr. Glazebrook ; Sub-committee on Telegraphs and Telephones, 
Mr. John Gavey ; Sub-committee on Electric Railways, Mr. A. P. Trotter ; 
Sub-committee on Electric Tramways, Mr. A. P. Trotter ; Sub-committee 
on Central Station Rules, Mr. C. H. Wordingham : Committee on Screw 
Threads and Limit Gauges, Mr. H. F. Donaldson ; Sub-committee on Screw 
Threads, Mr. H. F. Donaldson ; Sub-committee on Limit Gauges, Mr. H. 
F. Donaldson ; Committee on Pipe Flanges, Mr. W. Maw ; Committee on 
Cement, Mr. William Matthews. 


The Drainage of New Orleans.—The Engineering Magazine 
for June contains an interesting description of the New Orleaus 
drainage arrangements. The area to be drained consists of 
about 374 sq. miles, and the pumping stations are of two 
classes—viz., those that operate continuously and which are 
also equipped to deal with floods due to storms, and those 
which are specially built as storm stations only. Two of the 
latter are already in operation, one being employed for 
the drainage of the business part of the town. It contains 
submerged centrifugal pumps, each being capable of throwing 
250 cubic ft. of water per second to a height of 10ft. when 
operating at normal speed. Each pump is connected, by 
means of a vertical shaft, to a synchronous three-phase 350kw. 
motor. Current is supplied to the stationary armature at 
3,150 volts, and the revolving field takes current at 125 volts, 
supplied from rotary converters and step-down transformers. 
Two methods may be employed for starting the motors, one 
being to empty the pit of water and run the machine up to 
speed as an induction motor. The other method is to start up 
a special engine at the power house and run it and the motor 
up to speed under load ; this latter is the method invariably 
employed, as it is found to be more expeditious than the 
former. Each of these two stations contains six pumps, all of 
a similar capacity. 


Vulgarity of Mind.—Last Friday's Times contained a letter 
from Prof. H. H. Turner in reply to Sir Frederick Bramwell's 
letter reproduced in our last issue. Prof. Turner explains 
that the passage to which Sir Frederick takes exception was 
quoted from * A Plea for Pure Science," which has just 
appeared in the late Prof. H. A. Rowland's collected Papers. 
The Paper in question was an address delivered in 1883 to the 
American Association for the Advancement of Science, and 
Prof. Turner quotes the following words from it :— 


Fain would I speak pleasant words to you on this subject ; fain would I 
recount to you the progress made by my countrymen, and their noble 
efforts to understand the order of the universe. But I go out to gather 
the grain ripe to the harvest and I find only tarea . . . [Instead of a 
science of physics I find] telegraphs, electric lights, and such conveniences. 
I do not wish to underrate the value of all these things ; the progress of 
the world depends on them, and he is to be honoured who cultivates them 
successfully. So also the cook who invents a new and palatable dich for 
the table benefits the world to a certain degree ; yet we do not dignify him 
by the nawe of a chemist. And yet it is not an uncommon thing, especi- 
ally in American newspapers, to have the applications of ecience confounded 
with pure science ; and some obscure American who steals the idea of 
tome great mind of the past, and enriches himself by the application of 
the same to domestic uses, is often lauded above the great originator of 
the idea, who might have worked out hundreds of such applications had 
his mind possessed the necessary element of vulgarity. 


Prof. Turner concludes :— 


I hope to have made it clear that the main point of the quotation was 
historical; it was to show that the state of things in America in 1885 was 
such as to make Row'and very angry. If mixed motives are admissible, I 
also hoped that the citation of Rowland's vehement words might afford my 
patient;audien ce an opportunity of relaxing their gravity for a moment; 
and in this hope I think I was not disappointed. 

But I muet confess I was not alive to the risks involved. It adds a new 
terror to lecturing to find that quotation of the stirring words of a great 
man may only awaken a distinguished member of the audience to an 
imperfect apprehension 'of their origin and purpose; and that he may 
seize upon a naked phrase, hold the lecturer personally responsible fur it, 
and solemnly rebuke him in the pages of The Times. 


A New System of Span-Wire Lighting. In order to over- 
come the objections attendant upon the use of posts in con- 
nection with street lighting, Mr. Jas. T. Pearson of Burnley 
has devised what he claims to be a new system of span-wire 
lighting. Although arc lamp posts are expensive, it has hitherto 
been found that span-wire construction is even more expensive, 
owing to the fact that in the majority of cases two posts have 
to be used instead of one. But the inventor of the new system 
proposes to dispense with posts entirely and adopt the simple 
expedient of fixing span-wires to the walls of opposite houses 
instead. He does not say, however, by what method he pro- 
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poses to overcome householders' objections, and this appears 
to be the most serious obstacle to the wide adoption of his 
system. Lamp pillars in the roadway, on the other hand 
may cause obstruction and seriously affect the resultant illumi- 
nation obtained from the lamps which they support, neither 
of which objections ean be urged against span-wires. It is 
proposed by Mr. Pearson to fix a lin. pipe to the wall of the 
house which carries one end of the span-wire and pass feed- 
wires through it from the ground to the height at which the 
lamp is to be suspended. These feed-wires are to be taped 
and bound into the form of a rope, and in addition there is to 
be a traveller-wire in the pipe which, after passing over a 
pulley, is attached to a “ traveller” fixed to the top of the lamp. 
At a few feet from the ground a case or box is to be fitted to 
the wall, and when it is required to trim thelamp the trimmer 
will open the case, take hold of the traveller-wire and feed-wires 
and pull them down the pipe ; this will cause the lamp to be 
drawn from the centre of the span to the house, and when it 
reaches this point it is to be allowed to drop by gravity, 
control being effected bv the feed wires until within reach. It 
can then be trimmed with ease and returned to its original 
position by a reversal of the operations just described. 
Another system, devised by the same inventor, has been 
termed by him the * Arch" lighting system, and is a further 
attempt to supplant pillars by the use of semicircular arches 
of galvanised tube 2in. in diameter, which span the road, and 
from the centre of which the lamp is suspended. From the 
illustration sent us, however, this latter system is not pleasing 
to the eye. 

Patent Record for the Year 1902.— The twentieth report of 
the Comptroller-General of Patents, Designs and Trade Marks 
for the year 1902 contains much interesting information. The 
number of applications for patents, both provisional and com- 
plete, shows, on the whole, an increase, and the number of com- 
plete specifications was only slightly surpassed by those taken 
out in 1897. About 2:1 per cent. of the patents were taken out 
by women. Of the patents sealed in 1902, 49:5 per cent. were 
granted to persons resident in the United Kingdom, 277 per 
cent. to persons resident in British colonies and provinces and 
478 per cent. to foreigners, Americans accounting for nearly 
half of the latter. As showing the inventiveness of different 
countries, the following figures are of interest: — One native 
patent is obtained in the United States for every 3,196 of the 
population ; in Belgium, one for every 4,749 ; in Switzerland, 
one for every 5,152; in the United Kingdom, one for every 
6,811; in Germany, one for every 8,525; and in Austria- 
Hungary, one for every 45,720. Patents forelectrical appliances 
did not maintain the position they reached in 1901. In fact, 
all except two classes have decreased, although not to a great 
extent. These two are “Electricity, Conducting,” and ** Elec- 
tric Telegraphs,” both of which have increased slightly. The 
inventions relating to wireless telegraphy have decreased from 
3l in the preceding year to 20. In 1902 the development 
relating to electric traction was continued, though not to the 
same extent as in 1901. The principal alterations made during 
the year in foreign and colonial legislation with regard to 
patents and trade marks occurred in the following States :— 
Belgium, Bolivia, Denmark, France, Honduras, Japan, Nether- 
lands, Norway, Spain, Sweden, Tunis, United States, Bermuda, 
British Guiana, Lagos and Transvaal. The accommodation 
provided by the new Patent Office building in Southampton- 
buildings is already inadequate for the staff. It is proposed 
to acquire a site for building on the east end of the present 
offices, and notice was given in November of the intended 
application to Parliament for an act for the necessary com- 
pulsory power of purchase. The expenses of the Patent 
Office during 1902 were £114,924. 10s. Id., the receipts 
£242,285. 4s. 9d., leaving a surplus of £127,360. 14s. «d. 

The Institution of Civil Engineers Conversazione.— This 
annual festivity took place on Wednesday and Thursday 
evenings at the Institution, Great Creorge-street. As usual 
there were a number of engineering exhibits, the electrophone, 
pictures, the band of the Royal Artillery and vocal music. 
The electrical exhibits related chiefly to telegraphy. Mr. 
Cavey's historical collection of telegraphic apparatus was the 
most interesting, and comprise], among other things, the 


original four-needle Cooke and Wheatsone 1837 instrument. 
This instrument required four wires, and actual letters were 
indicated by movements of the needles actuated by combina- 
tions of keys. There was also the original Highton single- 
needle instrument of 1848, by which signals were read by the 
aid of a hanging needle. The original double needle instru- 
ment used in Buckingham Palace in 1851, the Dering single 
needle of 1852, a model of the Post Office single needle instru- 
ment, a Morse embosser of 1850, a Morse bottle inker of 1860, 
a sounder and galvanometer combination, and a Bright’s bell 
instrument, all in working order, showed the progress that has 
been made since the very early days of telegraphy. It is safe 
to say that no such complete exhibition of historical telegraph 
instruments has ever been seen in public heretofore. Of 
modern instruments there were two complete sets of quad- 
ruplex apparatus with Wheatstone instruments on the “A” 
side. Dy this system it is possible to send 200 words 
per minute automaticaly and 40 per minute by key, in 
each direction, the line thus having a carrying capacity 
of 480 words per minute. The Eastern Telegraph Co. exhibted 
specimens of the newest form of testing apparatus, eables and 
transmitters, with the new signal key perforator. They also 
showed an interesting model representing the bed of the 
Atlantic, which indicated by means of coloured lines the posi- 
tions of the various eables ; and another model represented the 
cable ship * Restorer." Mr. Harold Hastings had on view an in- 
genious machine for calculating the size of an electric light or 
power cable when certain data were given. It contained eight 
small dises on which figures were written, and these repre- 
sented respectively, horse-power, kilowatts, volts, length in 
yards, power factor (for alternating current), proposed loss of 
volts per cent., and system of supply, the required section in 
square inches being given on the eighth. Of course, the 
various data have to be pre-determined, and the machine is 
worked by revolving the dises and depressing certain keys. 
In addition to these, there was a Thomson electric welder, in 
action, exhibited by Mr. R. J. Wallis Jones. Mr. J. C. Sykes 
showed some new electrically worked points, also in action, 
and there were several specimens of **Linolite" by Mr. A. S. 
E. Ackermann. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 19th. 


ENGINEERING CONFERENCE. 

10 a.m. Section II. Meeting at the Guildhall, Westminster. Papers 
to be read: (1) “The Modern Equipment of Docks, with Special 
Reference to Hydraulic and Electric Appliances,“ by Walter Pitt; 
(2) " Recent Improvements in Canal Engineering," by Mr. Gerald 
FitzGibbon. 

10 a.m. Section V. Meeting in the Guildhall, Westminster. A Paper 
will be read on Steam Turbines,” by Prof. A. Rateau. 

10 a.m. Section VII. Meeting in the Surveyors’ Institution. Papers 
to be read: (1) “ High-speed Electric Traction on Railways, by 
J. W. Jacomb-Hood ; (2) “The Position and Protection of the 
Third Rail on Electric Railways," by W. E. Langdon. 


ROYAL INSTITUTION, ; 
9 p.m. Evening Discourse by Prof. Pierre Curie on “ Radium ” (in 
French). 


TUESDAY, June 23rd. 


INSTITUTION OF ELECTRICAL ENGINEERS, 
9 p.m. Conversazione at the Natural History Museum, Cromwell- 
road, S. W. 


FRIDAY, June 26th. 
PHYSICAL SociETY. : 

ó p.m. Meeting at the Physiological Laboratory, London University, 
South Kensington. The following is the Agenda: (1) Electrical 
Effects of Light upon Green Leaves, by Dr. Waller; (2) “ Blaze 
Currents, (1) Of a Vegetalle Tissue, (2) Of an Animal Tissue, 
by Dr. Waller; (3) "Quantitative Estimation of Chloroform 
Vapour in Air" by (i) Oil Absorption, (ii.) Densimetry, by 
Dr. Waller ; (4) * The Temperature Limits of Nerve-Action 10 
Cold-blooded and in Warm-blooded Animals," by Dr. Alcock ; 
(5) On the Movement or Unionised Bodies in Solution in 42 
Electric Field," by Dr. Hardy; (6) “ On the Passage of Nervous 
Impulses through the Central Nervous System," by Dr. Hardy. 


JUNIOR INSTITUTION OF ENGINEERS, 
7.30 p.m. Meeting at the Finsbury Technical College, Leonard-street, 
City-road, when Mr. R. S. H. Graham will deliver a lecture on 
* High Frequency Electric Discharges," accompanied by experr 
ments, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Cathodes of Alkali Metals.—K. Mey has made some obser- 
vations of the cathode and anode falls of potential near the 
surface of electrodes consisting of potassium or sodium. When 
the gas is nitrogen, the nitrides NH, and NNa, are produced, 
and when it is hydrogen there is a probable formation of KH 
and NaH. The absorption of nitrogen takes place chiefly at 
the cathode. The formation of the compounds mentioned 
provides an excellent means of separating the rarer gases, such 
as helium and argon, from the commoner ones. It is best 
to employ a cathode made of sodium-potassium alloy for the 
purpose. In helium, the anode drop of such an alloy is high, 
and thus confirms Skinner’s supposition, that metals of low 
cathode drop have a high anode drop. In helium also, the 
alkali metals show the smallest known cathode drops, being 
30 volts for sodium, 69 for potassium and 78:5 for the 
alloy. This may have some connection with the photo-electric 
power of the same metals. The series of metals arranged 
according to their cathode fall is the same in every gas, and is 
identical with the Volta series, or the series of densities, or the 
series of affinities for oxygen. 

[K. Mey, Ann. der Physik., No. 5, 1903.] 


Radium Emanation.—VP. Curie and J. Daune have confirmed 
the gaseous character of the radium emanation along several 
lines of investigation. "The chief among these is a study of 
the rate of diffusion. They enclosed the radium emanation— 
i.e, air activated by a radium preparation—in a vessel com- 
municating with the open air through a capillary tube, and 
determined the rate at which it lost its radio-activity as com- 
pared with the rate of loss when hermetically sealed up. The 
coefficient of loss is then greater, and the difference varies 
direetly as the sections of the tube and inversely as its length 
and the volume of the vessel, while it is independent of the 
form of -the vessel. This is just what should be expected if 
the emanation behaves like a gas. The coefficient of diffusion 
comes out as about 0'1 C. G. S. unit, whereas that of carbon 
dioxide in air is 0:15 and of ether vapour 0-09. This coefficient 
is much more easily measured than that of a gas, in spite of 
the minute quantity involved, owing to the delicacy of the 
reaction. The coefficient found by Rutherford and Brooks by 
Loschmidt's method is 0:08. On filling two vessels with the 
emanation, joining them by a tube, and imparting to them 
widely different temperatures, it is found that the emanation 
distributes itself between them just as a gas would do. 

[Curie and DavNE, Comptes Rendus, June 2, 1903.) 


EN 

Energy of Transmission in Wireless Teleyruphy.—The energy 
available for wireless telegraphy with a Tesla transformer 
depends upon the capacities which can be introduced into the 
exciting circuit and upon their discharge potential, and hence 
the antenne should have a large surface so as to facilitate 
their being tuned to anexcitingcircuit containing high capacities. 
But when induction coils are used, a certain value of these 
capacities cannot be exceeded without interfering with the proper 
working of the coils, and the antenna can, therefore, not go 
beyond certain dimensions. On the other hand, since the dis- 
charge potential is nearly inversely as the capacity, the 
available energy is sensibly constant, and it is usual to tune 
the antenna to two or three turns only of the Tesla secondary. 
Marconi has solved the difficulty by first devoting all the 
available energy to produce oscillations of any period in a 
primary circuit of the highest possible capacity. These 
oscillations are then brought to a high potential by means of 
a first Tesla coil, which charges another capacity, so that its 
period of discharge can be adjusted to the antenna by means of 
a second Tesla coil. G. Ferrié proposes an alternative scheme. 
He divides all the capacities which the transformer can charge 
into two or more groups placed in different oscillating circuits, 
but mounted on the same oscillator. All these circuits, 
adjusted to equal periods, act upon the antenna through as 
many Tesla coils whose secondaries are mounted in series or 


in parallel on the antenna. Adjustment is made by trial with a 
thermal ammeter, which must show the maximum reading. 
[G. FzRRIÉ, Comptes Rendus, June 2, 1903.) 


Ejject of Cathode Rays on ltadio-activify.— Korn and Strauss 
have discovered a remarkable effect of cathode rays upon 
radio-active lead sulphate. On exposing one sample to 
cathode rays in a vacuum for 10 minutes, it was noticed 
that its photographic action was much stronger than that 
of another sample which had not been so exposed. The 
effect was not due to phosphorescence, as it was not affected 
by the introduction of an aluminium screen. The authors have 
not found any similar effect in the case of any other radio- 
active preparation, nor did they find that the ionising power 
of the radio active lead was similarly enhanced, except in one 
case, which they explain by supposing that the preparation has 
two radiations, one of which is photographically active, while 
the other has an ionising power, and only the former is, as a 
rule, enhanced by cathode rays. The ionising radiation is 
probably of the nature of an emanation, which is naturally not 
so penetrating as the rays which produce the photographie 
effect. It is possible, indeed, to enhance the ionising power 
also, but only after it has been previously reduced by chemical 
means. The authors point out that these experiments render 
practically certain the existence of the two separate radiations 
they had previously suspected in the substance. 

(Korn and Strauss, Comptes Rendus, June 2, 1903.) 


Thermal Conductivity of Magnetised Iron.—As long ago as 
1850, Maggi described an experiment apparently showing a 
striking effect of the magnetisation of an iron bar upon its 
thermal conductivity. The method he adopted for showing 
the effect was that of de Senarmont, a plate of iron being laid 
upon the poles of a horse-shoe electromagnet and covered with 
wax heated in the centre. Any lack of isotropy in the thermal 
conductivity is then shown by the melting area becoming 
elliptical or assuming some other than a circular form. Maggi 
observed such an ellipticity in the case of iron, and although 
it was denied by Naccari and Bellati in 1877, it was announced 
by Korda, in 1899, that a reduction of the thermal conduc- 
tivity in a direction along the magnetie lines of force was to 
be expected theoretically and could be proved to exist. A. 
Lafay does not deny this, but maintains that the effect is beyond 
our present means of observation. The ellipticity observed by 
Maggi is a spurious effect, due entirely to the deflection of the 
hot air current in a lateral direction, as in the well.known 
lecture experiment with a flame. It disappears on increasing 
the thickness of metal, or on conducting the experiment in a 
vacuum. The author has observed a trace of a general and 
isotropic reduction of thermal conductivity in magnetised iron, 
but there is no asymmetry exceeding 0:5 per cent. at all eventa. 

[A. LaFay, Comptes Rendus, June 2, 1905.) 


——— —— 


ELECTRICAL SYNTONY AND WIRELESS 
TELEGRAPBY. 


BY NEVIL MASKELYNE. 


At the Society of Arts, on March 23rd last, Prof. J. A. Fleming 
described a remarkable experiment in '*syntonie wireless 
telegraphy," witnessed by him at Poldhu and Lizard stations. 
He explained that not more than 100yds. from the great aerial 
at Poldhu was a single mast, equipped in the way usual in the 
case of Atlantic liners. At the Lizard, 6 miles off, were two 
receivers, the one tuned to the power station, and the other to 
what he would call the ship station. He then proceeded to 
describe how the ship station sent a message to Lizard, while 
the power station, simultaneously, sent a message to Poole, 
160 miles distant. 'The message from the ship station was 
received at Lizard, without suffering the least interference from 
the working of the giant aerial, using all its enormous energy. 

We were to undeistand, then, that the Poldhu thunder 
factory really did not interfere with the working of an ordinary 
Marconi station, even so near as that at Lizard. Such being 
the case, it was evident that no ordinary installation, although 
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close at hand, could ever interfere with the working of a Marconi 
station. That was the logical conclusion presented for our accep- 
tance. Because, if the insurrection raised whenever the great 
Poldhu station sparkscan be prevented from disturbing areceiver 
only 6 miles away, the small power used in an ordinary station 
might be brought within shouting distance, and still be unable 
to produce interference. | 

Now, any statement, however amazing, when made by so 
eminent an authority as Prof. Fleming, should carry conviction 
to the minds of even the most sceptical. In connection with 
any subject other than “ wireless telegraphy,” such would be 
the case beyond all doubt, but in “wireless telegraphy” we have 
arrived at a condition of affairs which almost compels us to accept 
theschoolboy’sdefinition of faith—viz., Believing what we know 
is not true. In short, we have lost faith altogether; or, at 
best, we are agnostics. "Therefore, in commenting upon the 
reports of Prof. Fleming'slecture (Daily Telegraph, March 25th) 
I began with an “if.” I said, If Prof. Fleming's statements 
can be justified in practice, it is clear that no other worker in 
‘wireless’ can ever compete with Mr. Marconi. We others 
must all write off our time, labour and money as dead loss. 
But before allowing ourselves to be incontinently snuffed out, 
we, whose modest achievements are obscured by the glamour 
of Mr. Marconi's greatness, have a right to demand the 
absolute justification of his claims." That justification has 
not been forthcoming. We have been left to devise for our- 
selves means of proving the value of the claims advanced on 
behalf of the Marconi system. 

Personally, I met with no opportunity of instituting practical 
tests until the announcement of Prof. Fleming's lectures at the 
Royal Institution upon the subject of ** Electric resonance and 
Wireless Telegraphy." Even then I did not realise the inward- 
ness of the situation. My only idea was that I should like to 
hear the lectures. When, however, it was pointed out to me 
that the practical demonstrations accompanying the lectures 
rendered independent tests possible, I at once grasped the fact 
that the opportunity was too good to be missed.  Accord- 
ingly, arrangements were made for carrying out a simple 
experimental test. It was decided that a certain amount of 
possible interference should be produced, and that any tangible 
evidence obtained, either in confirmation or refutation of the 
Marconi claims, should be published. To do this, was some- 
thing more than a right, it was a duty. Those who might 
and should have produced tangible proofs, either could not or 
would not do so. "Therefore, it must be done by others. The 
difficulty which struck me, however, was this. While observers 
at the lecture would easily discover that the interferences were 
not successful, on the other hand successful interference might 
be readily concealed by those in charge of the receiving instru- 
ments. The only hope, then, was to interpolate messages 
calculated to anger and “draw” somebody at the receiving 
end. If that could be done, there would be proof positive. 

This device succeeded perfectly. The simple interjection 

f the word “rats” actually drew Prof. Fleming himself. it 
is a harmless expression, signifying incredulity. I have heard 
it used by university professors upon occasions ; and, really, 
it was most appropriate. As, for instance, when the lecturer 
spoke of the signals from Poldhu travelling over vast areas 
without anyone therein having cognisance of the fact. Surely 
he knows that a ‘‘sweet little cherub,” in the form of a 
“ Maskelyne " receiver, generally keeps watch upon the doings 
at Poldhu. No wonder the instrument upon Faraday’s lecture 
table recorded a word indicative of scepticism. 


In arranging the experiment, the most obvious need was to 
make sure that our radiations should be “ out of tune” with 
the Marconi receivers. Not out of tune with the installation, 
bear in mind, but with the receivers. All the real “tuning ” is 
done in the instruments themselves. This is a most important 
point, as will be seen later. 

We did not, of course, know the precise periods of the 
stations to which the receivers would be tuned. We only knew 
that they were long radiators, which would have, naturally, a 
comparatively slow period of oscillation. Then, in order to 
be out of tune, it was only necessary to have our radiator short 
enough, and thus ensure sufficiently rapid oscillations. In these 
circumstances, using a small amount of energy, we could not 


possibly exert upon the “ tuned ” receivers an influence in any 
way comparable with that exerted by Poldhu upon Lizard. In 
addition to this, the radiator was buried among houses, and 
absolutely screened from the collecting wires on the roof of 
the Royal Institution, Means were at hand for tuning the 
radiations to any desired frequency, but I decided to dispense 
with them. Tuned radiations must, necessarily, affect tuned 
receivers ; and that would prove nothing. 

The energy producing the interruptions was provided by an 
ordinary 10in. induction coil, fitted with a mercury-jet inter- 
rupter. The primary current was reduced to about 21 amperes, 
as compared with the 8 or 9 ampores used ordinarily for 
signalling purposes. 

Assuming the correctness of what we had heard, our 
chances of producing the slightest interference were hopeless. 
Yet there was always the chance that we might interfere. A 
bare possibility, certainly ; yet a possibility which had to be 
considered. Then, lest it should so happen that the possibility 
developed into an actual fact, I studiously refrained from all 
unnecessary interference; therefore, the interferences were 
confined within the narrowest limits capable of giving definite 
results. It would have been easy to interfere for hours; but 
the duration of our experiments, all told, amounted to a very 
few minutes. In this I maintain that the utmost moderation 
was exercised. Yet we are accused of ‘scientific hooliganism,” 
* monkeyish tricks" and so on! It is even said that a deter- 
mined attempt was made to wreck the demonstration, when, in 
fact, our forbearance permitted the achievement of a success 
which we could have converted into a failure with the utmost 
ease. Not only so; the fact that we allowed the Marconi 
messages to come through is exploited as evidence that our 
attempts at interference failed ! 

The actual proceedings on Thursday, June 4th, may be 
summarised as follows :—At 11:50 a.m. Poldhu commenced 
sending a message to Chelmsford for transmission to Prof. Dewar 
at the Royal Institution. The rate of transmission was 12 
letters per minute, rather less than 24 words. This is con- 
siderably slower than the rate adopted during the ‘ Carlo 
Alberto " experiments. 

As usual, the message was repeated over and over again, 
and at 4:30 p.m., at which time observations ceased, the mes- 
sage was still being sent. The managing director of the 
Marconi Company has flatiy denied this. At the same time, 
however, he also denied that I had tapped the ** Carlo Alberto " 
messages. To readers of The Electrician any word of comment 
would be superfluous particularly since Mr. Marconi himself 
has admitted the “tapping.” (“St. James's Gazette," Feb. 9th.) 

Prof. Fleming’s lecture commenced at 5 p.m. and lasted 
about an hour. Messages from Chelmsford and Gower-street 
were coming in most of the time. Shortly before 6 p.m. I 
began to interfere, with results that are well known. 

Since the facts are so plain and simple, there would appear 
to be no room for doubt as to what actually occurred. ‘et 
the versions given by Prof. Fleming and his colleagues not 
only contradict each other, but are also self-contradictory. 
Prof. Fleming says he had anticipated something of the kind, 
and had taken suitable precautions; yet he expresses surprise 
at finding the thing done. He admits that the interferences 
did not begin until towards the end of his lecture; yet he 
complains that a determined attempt was made to wreck his 
demonstration. He is indignant at the “outrage” ; yet with 
an audience before him, and that outrage in progress, he said 
not a word about it. On the contrary, members of the audience, 
listening at the telephone receivers, could hear my sending and 
were allowed to think that it represented the normal working 
of the instruments.* It is said that my interferences were cut 
out by tuning; yet all I sent were received. It is said my 
messages only came in while the instruments were being 
“tuned”; yet, from first to last, no attempt at tuning was 


ever made. It is said that the interference resulted from 
, eB ee 


*I have had an important demonstration, before representatives of various 
Governments, absolutely wrecked by interference of the most unwarrant- 
able kind. Due notice had been given ; and a polite request was a 
that interference sbould be abstained from. In that instance I directe 
particular attention to tte interference. It seemed to me the nature 
thing to do. But, of course, I do not claim absolute immunity; 80°» 
therefore, had no reluctance in stating exactly what was the matt«r. 
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earth currents, which even affected the are lamps in the 
theatre. I have overwhelming evidence that the are lamps 
were in no way affected. One gentleman, a stranger to 
myself, has volunteered to make an affidavit to that effect. 
It is said that my interference proves nothing, because the 
installation was merely temporary, and therefore the conditions 
were not normal. Yet Prof. Fleming says he took special 
precautions ; and since all accurate tuning is done in the instru- 
mental equipment, the temporary nature of the installation can, 
in no way, affect the question of interference. 

In conclusion, I can only say that, however much or how- 
ever little the interferences may have proved, the facts above 
mentioned prove a very great deal. Personally, I am quite 
satisfied with the results obtained. And when it 1s complained 
that my action in the matter resembles “ getting in at the back 
door ; " I merely rejoin that the fault lies with those who had 
not left the front door open. 


Since the above was written, Prof. Fleming has stated* that 
the receiver he used at his lecture was not *syntonic." So, 
his “special precautions" against interference consisted in 
using an wntuned receiver, which his audience believed was 
tuned. Meanwhile, the Marconi Company has been publicly 
boasting of the successful prevention of interference, owing to 
perfection of tuning. 

Thus, within less than a week, we have been led to the 
following harmonious conclusions :— 

l. The interference was successful, because my signals were 
r2ad and objected to. 

2. It was not successful, because my signals were “cut out“ 
by tuning. 

3. It was partially successful, because the installation was 
but temporary. 

4. It was only successful while the receiver was being tuned. 

9. It must have been entirely successful, because the receiver 
was not tuned at all. 

And then, some people pretend to wonder at our wanting 
to make independent investigations. Well, Qui vult decipi, 
decipiatur. 


The following is the letter from Dr. Fleming in The Times 
of June 11, referred to briefly in our last issue— 


In reference to the demonstration given at my lecture at the Royal 
Institution ou June 4, in which wireless telegraphic messages from Mr. 
Marconi at Poldhu were received at the lecture table, ria Chelmsford, 
together with othera from University College, I should like to mention 
that a deliberate attempt was made by some person outside to wreck the 
exhibition of this remarkable feat. I need not go into details, but I 
have evidence that it was the work of a skilled telegraphist and of some 
one acquainted with the working of wireless telegraphy, whilst at the 
same time animated by ill-feelings towards the distinguished inventor 
whose name is always popularly aud rightly connected with this invention. 
I feel certain that, if the audience present at wy lecture had known that 
in addition to the ordinary chances of failure in difficult lecture experi- 
ments the display was carried through in the teeth of a cowardly and 
concealed attempt to spoil the demonstration, there would have been a 
+tropg feeling of indignation. These demonstrations were arranged with 
Mr. Marconi's special co-operation, at some expense to the institution, and 
at great trouble by me to show that Hertzian wave telegraphy on the 
Marconi system can now be conducted over great distances on land aud 
can penetrate as well into the heart of a great city. They were intended 
to give the audience gathered round Faraday’s lecture table an opportunity 
of seeing practical wireless telegraphy, as opposed to mere experiments 
from room to room. 

Whilst not denying that the tapping of wireless meseages, where possible, 
is within the “rules of the game," I should have thought that the theatre 
which has been the rite of the most brilliant lecture demonstrations for a 
century past would have been sacred from the attacks of a scientific 
hooliganism of this kind. I bave not yet been able to discover the authors 
of this outrage against the traditions of the Royal Institution, but desire 
to mention the fact in The Times, so that if any of your readers happen to 
obtain a clue to their names I may be informed if possible. Tnere may not 
be any legal remedy against monkeyish prauks of this description, but I feel 
sure that, if the pertetrators had been caught red-handed, public opinion 
would have condoned an attempt to make these persons themselves the 
subject of a striking experiment, 


Mr. Nevil Maskelyne replied to this in Saturday's “ Times“ 
as follows :— | 

The matter referred to in your columns yesterday by Prof. Fleming has 
a public importance far greater than he appears to imagine, It is a case 
in which members of the public are driven to take extreme measures in 
order to obtain information to which they are justly entitled. Therefore 
I beg for this letter the same publicity you have given to Prof. Fleming's. 


* The Times, June 16, 1903. 
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The Professor complains that, during his lecture on the 4th inst., the 
Marconi instruments were disturbed by outside interference, and desires 
to know the names of those who perpetrated the outrage." His sugges- 
tion of public opprobrium, legal proceedings and personal violence may, of 
course, be dismissed as mere crackling of thorns beneath the pot. Person- 
ally, I have no hesitation in admitting my complicity as an accessory 
before the fact, the original suggestion having been made by Dr. Horace 
Mac ders. 

Prof. Fleming says his experiments were carried out in the face of a 
deliberate attempt to wreck his demonstration. That is a falsehood. His 
demonstration succeeded, by courtesy of those who, having the power to 
wreck it, yet refrained from doing eo. If this be described as scientific 
hooliganism " and the hke, what epithets must we imply to the act/on of 
those who, having publicly made certain specific claims, resent being taken 
at their word ? 

We have been led to believe that Marconi meesages are proof against 
interference. The recent Marconi “triumphs ” have all been in that direc- 
tion. Prof. Fleming himself has vouched for the reliability and etticacy of 
the Marconi syntony. The object of his lecture was to demonstrate this. 
Then, if we are expected to believe certain statementa, no one can complain 
if we proceed to put those statements to the test. The very object of the 
interference was to elicit some such evidence as that which Prot. Fleming 
has obligingly supp'ied. If all we bad heard were true, he would never 
have known what was going on. Efforts at interference would have been 
effort wasted. But when we come to actual fact, we find that a simple 
untuned radiator upszts the "tuned" Marconi receivers—and Prof. 
Fleming's letter proves it. 

What happened on the 4th inst. was this. The lecture commenced at 
5 p.m. It was not until some few minutes before six that the “ deliberate ” 
interferences were introduced. The lecture terminated soon afterwards. 
I would ask, then, how does the Professor justify his assertion that an 
attempt was made to wreck his demonstration ? 

Iu connection with that lecture there is a further point of public interest 
and importance to which I must beg leave to refer. The professor spoke 
of a message bounding over the distance between Poldhu and Chelmsford, 
and thence to Albemarle-street, none but the Marconi stations being affected 
thereby. That meesage was read out amid great applause. The system 
appeared to work so smoothly and perfectly. Now, what were the facts! 
That message commenced bounding at 11 a.m. at the abaurd rate of two- 
and-a-balf words per minute. But what it lacked in speed it made up 
nobly in duration. It continued to bound over and over again until late 
in the afternoon, having employed in its transmission some 50 H. P. for five 
or six hours! Had Prof. Fleming known this he would have beem com- 
pelled to damp the public enthusiam. 

But it is evident that he does not know the fac's as I know them. 
Therefore, he must pardon me when I adopt the only possible means of 
ascertaining facts which ought to be in the possession of the public. 

When Dr. Manders suggested that we should carry out independent 
inveatigation during the opportunity afforded by Prof. Fleming’s lecture. 
and pros and cons were fully discussed. All that could be said against our 
proceedings was well considered. We decided that the importance of the 
experiment far outweighed any unpleasantness that might result. And 
we can perceive no reason for modifying that opinion in the slightest. 


In Tuesday’s Times, letters on the subject appeared from 
Prof. Fleming, Mr. J. Henniker Heaton and Mr. Charles 
Bright. We produce Prof. Fleming’s letter below. 


Now that Mr. Maskelyne has admitted that he was the “skilled tele- 
graphist" who made the unwarrantable attack on a purely scientific 
lecture demonstration which was being conducted at the Royal Institution, 
with the approval of the authorities, for the benetit of the audience, to 
illustrate the propagation of Hertzian waves long distances overland and 
through masses of brickwork into the heart of London, he adds insult to 
injury by bis statement of the grounds on which he did it. 

His allegation that the object of my lecture was to demonstrate “ the 
reliability and efficacy of Marconi syntony is absolutely untrue. He 
made a gratuitous and erroneous assumption that the apparatus I was 
using on the lecture table of the Royal Institution was a syntonic apparatus. 
Hence his only excuse for intrusion—viz., that in the interests of the 
public, he was bound to make this a case for crucial experiment and 
"urset tuned Marconi receivers by a simple untuned radiator "—had 
absolutely no foundation in fact. With regard to all his statements about 
messages “bounding from 11 a.m." I need only say that the wireless 
meesage received from Mr. Marconi during the lecture was in reply to one 
addressed to Poldhu by Professor Dewar, which left the Royal Institution 
by ordinary telegraph about 3 p.m. 

Now that we have Mr. Maskelyne's admissions, and in view of the fact 
that the experiments were in no sense whatever an exhibition of “the 
reliability and efficacy of Marconi syntony," as he assumed, I feel suretbat 
the public will support me in the assertion that this intrusion of Mr. 
Maskelyne and Dr. Manders in their alleged independent investigation, 
for which, according to them, my lecture afforded a very special opportu- 
nity, was in fact a piece of scientific hooliganism of the worst possible 
description. 


The discussion was closed by the following letter from 
Mr. Maskelyne in yesterday's Times— : 

Of the three letters on this subject appearing in your issue of yester- 
day, the only one which shows a clear perception of the situation is 
that from Mr. Charles Bright. By all means let us have “a full, open ar 
distinterested inquiry." That is what we all want, and we axk nothirg 
more; but, go far, it is just that which has been persistently denied us. 

The public will never sort out or appreciate the maes of contradictiona 
already obscuring this simple issue. Not on my part, however. That I 
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may justly claim. "Then, in the name of common sense, I ask you, Sir, to 
print the following quotations foom Prof. Fleming's recent utterances :— 

“ A deliberate attempt was made. . to wreck the exhibition."—7'Àe 
Times, June 11. 

“Tt was not until the end of the lecture that the attempt to interfere 
was made. - Daily Express, June 12. 

“The operator managed to send some messages while the instrument 
waa being tuned from A to Z."— Daily Telegraph, Juve 12. 

“ He made a gratuitous and erroneous assumption that the apparatus I 
was using was a syntonic apparatus.“ — The Times, June 16. 

“I had anticipated some attempts of the kind and 
suitable precautions.“ St. James's Gazctte, June 13. 

" I should have thought that the theatre . . . . 
sacred from the attacks, &c.— TRe Times, June 11. 

Some of the messages sent by the Hertzian waves by the unknown 
person," &c.— Daily Telegraph, June 12. 

: “Tt -i not by aerial waves, but by earth currents," &c.— Daily Express, 
une 13. 

“The experiments were in no sense whatever an exhibition of the 
reliability and efficacy of Marconi syntony.”—Zhe Times, June 16. 

Experimental illustrations of syntonic electric wave telegraphy."— 
Syllabus of Lecture. 

I will refrain from further quotation, though not for tack of material. 

Now, what are we to make of these statements, taken seriatim ? We 
are told that a deliberate attempt was made to wreck the exhibition. But 
that cannot be, since it was not until the end of the lecture that the 
interferences began, and all the important messages were already through. 

Next, we learn that the interferences affected the receiver merely while 
it was being “tuned.” At the same time it was not a syntonic receiver ; 
and, therefore, could not be tuned in any case. 

Passing on, we find that Prof. Fleming had anticipated what happened, 
and had prepared for it ; yet he did not think anybody would be guilty of 
such desecration. 

Finally, the demonstration had nothing to do with Marconi syntony. 
Yet the syllabus promises the audience experiments in syntonic electric 
wave telegraphy, while the only instruments used were Marconi's. 

I must decline, Sir, to prolong a discussion wherein I am confronted with 
such a hopeless tangle of self-sontradiction. Before closing, however, I 
will make one personal statement. For what has been done I, and I alone, 
am responsible. The suggestion that some great cable company is involved 
in the matter is worthy of the source from whence it emanated ; but it is 
unworthy of Mr. Henniker Heaton, who gives it to the world. When 
Mr. Henniker Heaton next talks about British fair play, let him remember 
that there are two sides to every question ; and fair play is never one-sided. 
As to Prof. Fleming, I would rem ind him that abuse is no argument.” 


I took 
would have been 


THE REAL INVENTOR OF THE MERCURY 
COHERER. 


BY EMILE GUARINI. 


An animated controversy has been recently carried on in 
the German, American and especially English technical and 
even daily press as to the real inventor of the mercury coherer 
which Marconi used for his first transatlantic experiments in 
December, 1901. 

Let us recapitulate the facts: In the course of a lecture 
before the Royal Society in London Marconi stated that he 
had used for the reception of the signals S' the mercury 
coherer of the Royal Italian Navy, invented by the naval 
lieutenant Solari. This declaration was taken advantage of 
by Marconi's adversaries— and he had as many as admirers— 
who disputed his merits in connection with the transatlantic 
experiments and transferred the honour to Solari. But the 
latter modestly declined these honours and the merits attri- 
buted to him, declaring himself a simple disciple of Marconi. 
Then Dr. Banti, director of L'Elettricita, intervened in a very 
animated article, pointing out that in reality it had been 
invented by a sub-officer, Sig. Castelli. 

The question now seemed to be settled in favour of 
Sig. Castelli, when Prof. Tommasina, a modest and distin- 
guished savant of Geneva, and well known by his interesting 
experiments and researches in connection with wireless tele- 
graphy, placed at our disposal quite a series of new data of 
such a nature as to warrant the re-opening of the discussion. 
The result of an investigation into these documents is that 
neither Lieut. Solari nor Sig. Castelli, but Prof. Tommasina is 
the inventor of the mercury coherer which was used to inau- 
gurate the wireless transatlantic telegraphy, a fact that has 
been ignored by most writers on the subject. 

Indeed, in the publication *'Telegratia senza fili" by the 
naval captain Quintino Bonomo (Rome, 1902) in the chapter 
on the Summary of Experiments carried out between Sep- 


tember 1, 1900, and May 18, 1901," p. 11, the following 
passage occurs: It was our intention to carry out a complete 
set of studies with Marconi's apparatus before experimenting 
with the methods proposed by Popoff and Tommasina, when a 
desire expressed by the semaphorist Castelli induced us to 
carry out an experiment—independent of those already com- 
menced— with telephonic reception by means of a little tube 
of his construction. The result was excellent, and the 
little tubes devised by Castelli, with electrodes of iron or 
carbon with one or more globules of mercury, were not only 
extremely sensitive, but also decohered perfectly. . . .” 

Now, the facts are these: After his first ** Note sur les 
Cohéreurs à Charbon” (“ Note on Carbon  Coherers") 
March 13, 1899, Prof. Tommasina communicated a note to the 
Comptes Rendus de l'Académie des Sciences of Paris on May 1, 
1899, «Sur la Production de Chaines de Dépôts Électroly- 
tiques," &c. (“On the Production of Electrolytic Chains and 
Deposits,” &c.), which begins with these words: “In my 
researches relating to coherers with single contact, after having 
obtained very sensitive ones by means of a drop of mercury 
placed in a glass tube between two brass electrodes of cylin- 
drical shape Furthermore, in a supplement to the 
abstract of the Archives de la Société de Physique et des 
Sciences Naturelles " of Geneva will be found a communication 
by Prof. Tommasina, dated May 3, 1900, wherein he claims 
priority to Popoff in connection with the use of the telephone, 
and he mentions, amongst the different decohering coherers, a 
coherer consisting of a drop of mercury between two carbon 
electrodes. 

Therefore, while the Italian navy was making experiments 
with the Marconi system unsuccessful experiments, according 
to Capt. Bonomo—L’ Elettricita of Milan published in its issue 
of July 7, 1900, p. 418, a resumé of Prof. Tommasina's commu- 
nication of May 3rd, under the title“ Nuove Esperienze sulla 
Autodecoerazione." Certainly Sig. Castelli would have read 
the article and had hastened to profit by it. In his records on 
his experiments—we are told by Prof. Tommasina—there are to 
be found all his experiments relating to the mercury coherer, 
including those with iron electrodes (which are not a ttacked by 
mercury), and which gave excellent results. Prof. Tommasina 
prefers those of carbon, and that because the mercumy oxidises 
and then loses its sensibility and the regularity of its action. 

From the foregoing we therefore conclude that it is Prof. 
Tommasina, and not Lieut. Solari nor Sig. Castelli, who is 
entitled to share with Marconi the honour of havimg inaugu- 
rated transatlantic telegraphy with the aid of the mercury 
coherer combined with a telephone. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 


(BY OUR SPECIAL CORRESPONDENT.) 
(Continued from page 320. ) 


Messrs. Tosr's WORKS. 


The engines made at Franco Tosi’s works, Legnano, have a 
reputation in Italy similar to that of Sulzer in Switzerland, or 
to that of Willans in England. Great interest was, therefore, 
displayed in the visit to the establishment at Legnano, where 
the ditferent details of the engines in the course of construction 
could be closely examined. The origin and rise of this great 
enterprise is due entirely to the ability of Franco Tosi, who 
began in a very modest way in the year 1874. His first 
engines were turned out in 1879, and very shortly afterwards 
the manufacture of steam boilers was taken up, and now 4 
commencement is being made with gas engines. The sad 
story of the murder of Tosi in 1898 by one of his own work- 
men fora fancied injury is too well known in engineering 
circles to require more than passing mention. Near the 
entrance to the works a mural tablet has been erected in 
memory of the founder. The firm at present employs 1,50 
hands and is capable of annually producing 150 engines an 
as many boilers of various capacities, l 
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The characteristic design of engine which is usually | for ship lighting, or for driving exciters. Like the general 


associated with the name of Tosi is of the horizontal Corliss 


type of Corliss engine there is a separate admission and 


type. In external appearance and finish it displays great | exhaust valve at each end of the cylinder, which are driven 
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from the same mechanism. In 
the Tosi design various speci- 
alities have naturally been 
evolved, and great importance 
is attached by the makers to 
these, though, doubtless a great 
part of the success of the engine 
is due to the excellent general 
workmanship. 

Piston valves were formerly 
employed, but these have now 
been replaced by the lift type on 
account of superior steam tight- 
ness. Commonly these have two 
rings or seats, but in the Torna- 
vento engines there are four 
rings for each valve. They are 
very carefully ground in the 
shops to give a good fit ; in this 
Operation an ingenious move- 
ment is employed for reversing 
during the process of grinding. 

The regulation of the engine is 
effected by shifting the point of 
admission, the movement of the 
governor altering the proportions 
of the link work so as to control 


a T ; Yy 7 the lifting and closing of the 
E f valve at different intervals. A 
E o yy central section through the cylin- 
8 ccc ders of a horizontal engine and 
" Uy a detail drawing of the valves 
- UY will make the whole of their 
a 7, functions quite clear. 

" Messrs. Tosi have not been 
backward in following the recent 
developments in the use of gas 

o* 3} [Me engines, and are now devoting 
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LONGITUDINAL SECTION THROUGH 1,500 H.. TANDEM ENGINE, 


considerable attention to their 
manufacture. The same careful 
workmanship and good finish 
are as evident in these as in 
their steam engines. The igni- 
tion of the gas in the cylinder 
is effected by means of an electric 
sparking plug to which the cur- 


the mixing chamber. 


— WY fy rent is supplied from a small 
[N ROU magneto-generator driven by the 
mu > f ,, engine itself. The magnetic 
. l= Jy field is made so powerful that 
i Yj a reciprocating motion of the 
| í 7 Uy armature through a small arc is 
. y sufficient to produce a reliable 
2 b, ll iy spark. The engine is governed 
4 RE T A by a throttle valve which varies 
yy the amount of gas admitted into 
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Various types of boilers are to 
be seen under construction in 
Messrs. Tosi's works, mostly of 
the Lancashire type, for export, 
Their water-tube boilers are, 
however, used to a large extent 
in electrieity stations, as, for 
instance, at Tornavento and 
Porta Volta. In general appear- 
ance and design they do not 
differ widely from those of Bab- 
cock and Wilcox, the principal 
departure being in the headers, 


similarity to the Sulzer, all the metal where practicable bein 
finished bright instead of being painted. High-speed vertica 
engines are also made, however, but in small sizes only, suitable 


which consist of single chambers instead of several sections. 
The ends of the water tubes are ground into the header, which 
communicates directly with the water chamber. Superheaters 


362 


THE ELECTRICIAN, JUNE 19, 1903. 


of the Babcock and Wilcox ty pe, suitable for fixing in a similar 
manner to theirs, are constructed of Mannesmann steel tubes 
fixed into a single forged steel header. 

For the riveting, hydraulie machines are employed, these 
being fed from an accumulator at a pressure of 2, 000lb. per 
square inch. A number of the lighter tools, such as chisels, 
&c., are worked pneumatically from a compressed air system 
at 100lb. per square inch. In the general machine shops elec- 
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VALVE GEAR or LOW-PRESSURE CYLINDER. 


tric driving is in use throughout, the total power required for 
the works being nearly 500kw. Unlike most manufactories 
in this district, which is on the Vizzola network, a private plant 


provides the supply for all the motors and the lighting. The 
workshops are frequently cramped and inconvenient—a natural 
consequence of the gradual increase of the business, but the 
tools are generally high class. The firm has long had the 
reputation for the kind and humane treatment of its workers 
in the provision of insurances, sick funds, and a splendid 
system of apprenticeship training. Tosi’s engines have found 
a ready market, not only all over the Continent, but in 
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VALVE GEAR OF HIGH-PRESSURE CYLINDER. 


South America, Egypt and Australia. In Northern Italy 
itself splendid examples of their work are to be seen in Venice, 
Milan and Genoa, including units up to 3,000 H.P. 


HAMPSHIRE LIGHT RAILWAYS. 


An interesting system of tramways has been recently completed 
by Messrs. Dick, Kerr & Co. in Hampshire, the line extending from 
the outskirts of Portsmouth to Horndean, a distance of 6 miles. The 
line is distinctly a light railway, serving a purely country district. 
Though strenuously opposed by landowners and residents, the pro- 
moters were able to demonstrate the utility of the system to the 
satisfaction of the Light Railway Commissioners, and at the end of 
1899 the order was confirmed by the Board of Trade. In a sense, 
theline may be stated to be an actual extension of the municipal 
tramway system which was completed some time ago. The recently 
completed line is owned by the xe Light Railways Co., and 
an agreement has been made under which the Corporation undertake 
to run certain cars over the lines owned by the company. 

The line passes through a picturesque district. From the top of 
‘Portsdown Hill, nearly 400ft. high, a magnificent view of both sea 
and land is obtained. The railway passes Purbrook and Waterloo- 
ville, finally reaching the terminus at Horndean. 

The necessary electrical energy for the operation of the line is 
purchased from the Portsmouth Corporation. We are informed 
that the commercial prospects of the line are excellent, and that, 
though in a sense it will be mainly patronised by pleasure seekers, 
there is little doubt that it will be ultimately largely used by residents. 

The track is a single line with suitable passing places. It is 
practically divided into three sections, owing to the different forms of 
construction rendered necessary by the nature of the country. The 
first section is about 1 mile in length, with all the features of an 
ordinary railway construction, and is carried mostly on embankments. 
There are three bridges in this section. The rails are laid on longi- 
tudinal concrete sleepers 18in. wide by 12in. deep, and are kept to 


gauge by tie-bars spaced about every 7in., the whole being ballasted 
up to the level of the rail table. Iu a few places where the depth of 
the filling is considerable the rails are supported by a timber framing, 
the uprights of which extend right through the filling to a substantial 
concrete foundation. 

Section 2 is 21 miles long and is laid on the county road, the 
ordinary tramway construction being employed. Section 3, reaching 
to the terminus, is 24 miles long and similar in construction to that of 
the adjoining section 2. It is laid on the waste ground at the side of 
the county : : 

The rails used are of the ordinary grooved tram-rail type, weighing 
96lb. to the yard, and laid in lengths of 45ft. The fish plates, of the 
Dicker patent combined sole-plate type, weigh approximately 100lb. 
py age The tie-bars weigh 14lb each. The points are 2kt. 1a 

ength overall, and were manufactured by Messrs. F. H. Lloyd & Co. 
They are of the symmetrical or equilateral type. The crossings 
are 10ft. in length. The whole of the track is bonded and cross 
‘bonded, in accordance with the latest modern practice, with 
copper Neptune bonds of high conductivity. Fig. 2 shows patt 
of the line in an enclosed road. : 

The overhead construction combines a special form of construction 
for light railway work with the ordinary form of bases, brackets, &c-» 
for those parts of the line going through towns and villages. The 
trolley wire, No. 00 B. and 3 gauge, is in duplicate and carried over 
the centre of the track. Poles with single or double brackets are 
mostly used, but on some parts the span-wire system is employe 
The poles, which are of three sizes, are built up in three sections o 
lap-welded steel tube. Poles used on the straight have a minimum 
weight of 830lb. ; in curves the poles weigh 970lb., and for dea 
ends and anchors, I, I7olb. The No. 1 pole is capable of supporting 
a weight of 1, 200lb., No. 2 pole of 1, 500lb., and the No. 3 pole o 
2,500lb., at a distance of 18in. from the top without giving more thau 
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Gin. temporary deflection and no permanent set. The trolley line 
is, as usual, divided into j-mile sectione, a feeder pillar being 
erected at each connection point, having, in addition to the usual 
four-line switches, a sufficient number of main switches to allow the 
main cables to be disconnected for making a loop test in case of 
breakdown. The switches are mounted on marble panels, fitted in 
cast-iron pillars with watertight doors. The trolley wire is supported 
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tramway 'bus bars, with a voltage of 550 volta; the output of each 
alternator at 375 revs. per min. is 250kw. at 5,500 volts pressure, 
The field yoke is of cast iron; the field magnets are built up of lamin- 
ated stampings cast into the frame. 

The alternating-current generator is of the standard type—: e., with 
revolving field and an external stationary armature. The stator 
frame is of cast iron, special attention being given to ensure ample 
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Fic. 1.— SWITCHBOARD AT SUB-STATION. 


by pers hangers (Admiralty mixture) throughout. As the end | ventilation. The windings are connected up in star fathion. The 
of the 


line is a considerable distance from the Portsmouth power- 


rotor field magnets are made of laminated steel. Exciting current is 


house, a three-phase transmission system was employed, three-phase | led into the field-magnet coils by means of copper gauz» brushes, 
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Fic. 2.—Vigw or Ling CARRIED ON ENCLOSED Road. 


motor-generators being at the tramway power-house in Portsmouth, 
whence current is transmitted at 6,000 volts to a sub-station about 
midway along the line. So far, two motor-generator sets have been 
erected in the tramway works, each consisting of a four-pole con- 
tinuous-current shunt-wound motor, directly coupled to an eight-pole 
three-phase alternator. The motor derives its supply from the 


making connection with two brass slip rings. The excitation 
of tbe fields of the alternator is obtained from a directly-coupled 
generator. The details of the sub-station machinery are in accord - 
ance with the machinery at the main power house. 

The switchboard at the main power house is connected to the 
already-existing tramway switchboard. One panel is for the feeder», 
and controls the entire output of the motor generator sets, and is prc - 
vided with three high-tension fuses, one high-tension switch, aud a 
Kelvin ammeter. The switchboard at the sub-station is shown in 
Fig. b care being taken to avoid live connections at the front of the 

oard. 

The current is carried by a three-core cable to the sub-station ; the 
sectional area of each conductor in this cable is O 05 sq. in. The 
copper used has a conductivity of over 98 per cent, according to 
Matthiessen’s standard. The cable is lead sheathed, with a copper 
earthing strip beneath the sheathing. The thickness of the dielectric 
between the cores is 0:1875in, as also between the core and the 
cable earthing strip. The insulation material used in the cables is 
impregnated paper, and the cables, which are in duplicate, are 
stated to have stood an alternating E M.F. of 20,000 volts for 
15 minutes without any defect becoming apparent. 

From the sub-station continuous current is taken to different 
parts of the liné by cables of 0:5 and 0°25 tq. in. in section. The 
permanent way and buildings have been carried out under the 
supervision of Mr. John Glenn, who has acted as engineer for 
the promoters, while Mr. E. Rotter has acted as consulting engineer 
for the electrical portion of the system. 


Logarithm Tables.—‘ Tables of Logarithms and Anti-logar- 
ithms for all four-figure numbers from 1000 to 9999 and for all 
mantissæ from 0000 to 9999, with thumb-index, and interpola- 
tion arrangement for quick calculation up to four and seven 
figures." Such is the title of a handy little German logarithm 
book compiled by Mr. O. Dietrichkeit, and published by Julius 
Springer. The title is in itself so descriptive, that there is 
little left to say except that the double thumb-index— which, 
by the way, the preface acknowledges to be an English idea— 
is extremely ingenious, and should save the user much time. 
The price of the book is 3 marks. | 
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A LARGE COMMUTATOR. 


The accompanying photograph illustrates the assembly ot a com- 
mutator which is to form part of an 1,800kw. continuous-current 
generator under construction in the shops of the British Westinghouse 
Company at Manchester. The generator is being supplied to the 
order of the City of London Electric Lighting Co., and will be run in 
conjunction with Westinghouse units of similar size already working 
at the Bankside station. The external diameter of the commutator 
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is 10ft., and there are 900 segments, each of hard drawn copper, 
around the circumference. The generator is desigred for a normal 
output of 1,800kw. at 450 to 500 volts, and will be capable of 
supporting a continuous overload of 20 per cent. of its total output. 


SOME UNSOLYED PROBLEMS IN ENGINEERING.* 
BY W. H. MAW. 


When your Council did me the honour of inviting me to deliver 
the eleventh “James Forrest " lecture, they at the same time expressed 
a desire that this lecture should mark the commencement of a new 
series of addresses, differing somewhat in their scope from those 
which had preceded them. Inthe first lecture of the series, delivered 
in May, 1892, the theme decided upon was The Interdependence 
of Abstract Science and Engineering," a theme which was dealt with 
in a masterly address by the late Sir William Anderson. In the 
succeeding yeare, the lessons broadly stated in this first lecture were 
emphasised in detail by lecturers who each dealt with a special branch 
of science. "These lectures cover an extremely wide field, and they 
certainly demonstrate most fally the indebtedness of our profession 
in the past to the researches and teachings of abstract science. This 
stage, then, having been reached, your Council propose to open new 
ground ; and, leaving what may be termed the historical aspect of 
the question, they desire that the present lecture should be devoted 
to indicating some of the directions in which the further aid of the 
physicist is more immediately repita by the engineer, while they 
bope that in future lectures each branch of inquiry thus pointed out 
will be dealt with in detail by some one who has made that par- 
ticular subject his special study. In placing this matter before me, 
it was suggested that the title of my lecture might be ** Unsolved 
Problems in Engineering "; but this appeared to me to be far too 
comprehensive and far-reaching, and even in selecting the more 
modest title of “ Some Unsolved Problems in Engineering,” I fear I 
have taken much too broad a ground, 

In a civilised community like ours, no engineering problem is of 
greater importance than the economical generation and distribution 
of power, and it behoves us to spare no pains to secure in the heat 


* Abstract of the eleventh “James Forrest” lecture, delivered at the 
Institution of Civil Engineers on Tuesday. 


engines we employ the very highest possible degree of economy. And 
here it may bo wall to share that the term “ highest — ” is 
susceptible of more than one interpretation. To the physicist it 
will mean the most complete utilisation of the heat supplied to the 
engine. To the engine user, on the other hand, it means the engine 
which will afford the highest return on the money expended on its 
installation and working. Thus, in some cases, true economy ma 
result from avoiding rather than by adopting refinements by which 
the economy of the engine from the physicist’s point of view may be 
increased; but to enable him to arrive at a proper judgment on such 
points, the engineer must be in ion of accurate knowledge as 
to the heat economies which it is possible to secure by the adoption 
of certain special designs or systems of working, upaa with data 
as to the cost of carrying out such designs or me in practice. 
It is, in fact, only when what I may call the * heat economy values " 
of improvements are accurately known, that their comm economy 
can be properly estimated. 


It is beyond doubt that the average efficiency of our steam engines 
as heat motors has, during the past 1O or 15 years, in in a 
most material degree, but the fact that many of our best results have 
been attained by diverse methods clearly shows that we have by no 
means reached finality, and the question as to how further 
is to be secured is one of the problems to which I desire to direct atten- 
tion. In his lecture “On the Development of the Experimental 
Study of Heat Engines," delivered by Prof. Unwin in 1895, an excel- 
lent account was given of the origin and growth of the accepted 
theories as to the action of steam in an engine, and of the important 
effect of cylinder condensation on economical working. But Prof. 
Unwin was careful to point out that, whereas on theoretical considera- 
tions alone, the use of steam jackets might always be expected to afford 
highly beneficial results, yet in practice the economy obtained by steam 
jacketing varied greatly, and was in some cases a negligible quantity. 
The causes for this are, to a great extent, known in general terms, For 
instance, we know that the beneficial effect of jackets increases with 
an increase in the proportion of the area of the jacketed surface 
to the quantity of steam passing through the cylinder in a given 
unit of time, and also that it is apparently affected by the character 
of the jacketed surfaces. But when we come to quantitative results, 
we find that our knowledge is far from being ot that exact and 
definite kind which is of real scientific value. And this state of 
things is reflected in the current practice of our leading steam engine 
builders. There are, of course, cases in which the question of 
jackets or no jackets is settled by considerations of cost or of weights, 
without regard to economy ; but, putting those cases aside, we find 
a divergence in practice which it is impossible to reconcile with the 
possession of adequate experimental data, Thus we shall find, say. 
triple-expansion engines of practically the same size, and designed 
for the same steam pressures and piston speeds, and working under 
the same conditions, but constructed by different makers, provided 
with jackets to all cylinders and covers, with jackets to the barrels 
of cylinders only, with a jacket on the 8 cylinder only, 
or on the low-pressure cylinder only ; with steam at full pressure 
admitted to all jackets, or with provision for varying thesteam pressure 
in the different jackets ; and for all these variations in practice the 
designers will,as a rule, be prepared to quote reasons which they regard 
as adequate. Now, the only satisfactory explanation of this condition 
of things would bethat the differences in economy consequentupon the 
adoption of the variations in praonas to which I have referred are 
so small as to be masked by the differences which necessarily occur 
in engine management ; but, if this explanation were the true one, 
it would be an exceedingly strong argument for the entire abandon- 
ment of jackets in the class of engines under consideration, and for 
securing the consequent saving in the cost of construction which the 
omission of such jackets would effect. This explanation, hówever, 
is not a satisfactory one, and, in view of the great interests—mone- 
tary and otherwise—involved, it appears to me that the whole 
question of steam-jacketing, and particularly the application of such 
jackets to compound or multiple-expansion engines of modern types 
and of large power, using steam at high pressures, deserves à mu 
more thorough and systematic investigation than it has hitherto 
received. 

Here it may be well to point out that there is a t difference 
between a strictly systematic investigation, such as I have in view, 
and an ordinary engine trial. Thus, to ascertain why, in-a given 
instance, certain pressures of steam in the jackets of a compoun 
engine have given the best results, we must have full information 
as to the condition of the steam in each cylinder of that engine 
throughout the stroke. We must know its pressure, temperature, 
and the amount of moisture it contains at admission, at the point of 
cut-off, and at exhaust ; and we must be able to trace how far altera- 
tions in its condition are due to heat received from the jacket or to 
other causes, We must, in fact, if we desire to properly investigate 
the merits and demerits of steam jacketing under various conditions, 
not be content with ascertaining that in a particular ret of instances 
the use or disuse of a jacket effected, or did not effect, economy ; but 
we must trace out the reasons for such results, and be able to account 
satisfactorily for the disposal of all heat supplied to the engine. 
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The action of steam jackets is, however, only one of several 
important problems relating to steam engine economy at present 
remaining unsolved. Another is the economic effect of inter-heaters, 
through which the steam is on its way from one cylinder to 
another, of acompound or triple-expansion engine. During the past 
half-century, numerous types of inter-heaters have been designed and 
applied more or less spasmodically, while in recent years the use of 
such appliances has become a prominent feature in certain branches 
of American practice. "The data.on which the use of such heaters is 
founded, however, are far from being of a satisfying character, and 
they present discrepancies which certainly require clearing up. 

The question of the economy or otherwise of inter-heaters is to some 
extent mixed up with the practice of superheating ; but at the same 
time the latter also presents certain problems of its own which are at 
present far from being satisfactorily solved. It is now nearly half a 
century since, in 1855, Hirn carried out his historical experiments on 
the use of superheated steam, and the trials of various kinds which 
have been made since that time are legion. Those, however, which 
have a direct bearing on the requirements of modern advanced prac- 
tice are comparatively few and by no means complete in their 
character. It is, of course, fully admitted that under many circum- 
stances important—and in some instances enormous—savings can be 
effected by the use of superheated steam; but in ¢ertain cases the 
engines affording these results are such as to be open to great 
improvements in other well-known directions, or are working under 
conditions which, in our present state of knowledge, should not exist. 
What is really required is accurate information as to the extent to 
which our most advanced steam engine practice can—especially in 
the case of large power units—be improved by the use of superheated 
steam, and as to the manner in which such improvement can best 


A serious defect, moreover, in a very large proportion of the experi- 
ments on superheated steam hitherto carried out is that they have 
been made on the use of such steam in engines of ordinary design, 
primarily intended to be worked with saturated steam. And, in 
connection with this matter, I may point oub that we are much in 
want of a thorough determination of the a dien properties of super- 
heated steam, extending over the range of temperatures and pres- 
sures likely to be employed in practice. Such a determination may, 
I hope, soon be undertaken. ually desirable also is the thorough 
investigation of the action of steam—both saturated and superheated — 
in the various types of turbine motors ; a matter which has, as yet, 
been by no means dealt with so exhaustively as its great and rapidly- 
growing practical importance deserves, and respecting which many 
est ons undoubtedly remain to be learnt. 

In addition to the various points already mentioned, the question 
of the economy to be secured by the use of still higher pressures of 
steam than are now used, requires investigation. The prospect of 
any very material increase of economy being obtained, by such in- 
crease of pressure, does not appear particularly hopeful, but, never- 
theless, the facts should be ascertained. It may be pointed out, too, 
that we are without any direct determination of the latent hea 
volume and temperature corresponding to pressure, in the case o 
steam of preesures exceeding 350lb. per square inch. The published 
data relating to stesm of higher pressures have been obtained by 
extrapolatiop, and are by no means strictly to be relied upon. 

Altogether it must, I think, be admitted that the steam engine 
still affords ample field for experimental research ; and that such 
research must be of a character differing widely from ordinary so- 
called engine trials, and must be carried out by the aid of appliances 
quite unknown to early experimenters, The classical researches of 
Callendar and Nicolson on the Law of Condensation of Steam ”* 
will serve as an example of the spirit in which the questions at issue 
must be attacked. We have now, in our engineering colleges, a 
number of experimental engines admirably adapted for dealing with 
many branches of such research, and quite capable of. being so used, 
without at all interfering with their efficient employment for the 
purposes of instruction. hat is necessary is, that there should be 
co-operation between the various colleges, and the organisation of cer- 
tain schemes of research on lines which should enable each institution 
to carry out that part of the work for which its equipment is best 
adapted. But in organising such researches it must be borne in mind 
that the mere ation of a large mass of data is far from being all 
that is required, What is equally necessary is the thorough discussion 
of such data, the determination of the strong and weak points and the 
extraction of such lessons as the facts afford. Eight years ago Prof. 
Unwin, when delivering the third “James Forrest” lecture, and 
paning of the valuable experiments carried out by the late 

r. P. W. Willans, said, The resulte, tabulated in the clearest way, 
form a quarry of scientific data, but at present in the main an 
unworked quarry." This is still quite true ; and it is true not only of 
the Willans experiments, but of many others carried out both in this 
country and abroad. Now, this state of affairs involves the useless 
repetition of experiments to determine points for the settlement of 
which data already exist ; and it is calculated to permit of the con- 
tinuance of certain methods of inquiry, which proper discussion would 


* Minutes of Proceedings, Inst. C. E., Vol. CXXXI., p. 181. 


have shown to be either inadequate or misleading. Here, I think, we 
might take a lesson from astronomers, and, toa large extent, separate 
the work of discussing experimental data from that of obtaining such 
date. It by no means follows that a rkilled experimentalist and 
acute observer is the best man to deduce lessons from the results he 
records, while, on the other hand, the comparison of such results 
obtained by different observers can often best be made by one who 
is not himself an experimentalist, but who possesses good powers 
of analysing and weighing evidence, and who is quick to detect 
deficiencies 1n the records, or weak points in the modes of procedure. 
Of course, it will be moet desirable that experimentalists and those 
discussing the results of experiments should be in close touch with . 
each other—:o that faulty methods of research should not continue 
in use, and that deficiencies in the records should be promptly. 
remedied ; but given this free inter- communication, I feel convinced 
that a division of work euch as I have suggested would be beneficial : 
in every way. | | 7 ae 

Much that I have said about the steam engine applies also to the 
various types of internal-combustion engines which are now assuming . 
such an important position amongst modern motors. It is often 
said that internal.combustion engines have reached their present - 
state of efficiency almost entirely through the lessons afforded by the 
more or less crude trials and experiments of their makers and . 
designers, and that they owe comparatively little to the researches . 
of physicists To a great extent this statement it undoubtedly true; 
but it is, I think, equally true that there has been reached a stage in 
the development of such engines at which a really systematic and. 
exhaustive investigation of the conditions under whi they work is . 
calculated to afford most valuable aid. n 

About six years ago the Institution of Mechanical Engineers 
appointed a Gas Engine Research committee, and this committee 
has already issued two reports,“ which, although they cau only be 
regarded as touching the fringe of the subject, afford an excellent idea. 
of the difficulties to be surmounted in carrying out researches of this 
character. Not only have entirely new experimental appliances to 
be devised and calibrated —and Prof. Burstall has shown the greatest 
resource and perseverance in meeting these difficulties—but it has , 
been found that many of the physical data, upon which we must . 
depend for drawing our conclusions from obseryed facts, themselves 
require important revision. For instance, in the earlier E 
on gas engines it was assumed, in calculating the results of the 
ignition of certain explosive mixtures, that the specific heats of the | 
gases forming the products of the explosion were constant at all 
temperatures. This assumption, however, is now generally regarded 
as erroneous, and there appears to be good ground for believing that 
with an increase of temperature there is a very substantial increase 
in the specific heats of such gases. While, however, the general fact 
may be regarded as proved, the numerical data necessary to enable 
that conclusion to be turned to practical account are far from having 
been ae with certainty, and further determinations are greatly 
wante 

Again, the value of experiments on internal-combustion engines 
depends in a most important degree upon the accuracy with which 
variations of temperature can be observed, both in the cylinder . 
before and during explogion, and in the walls of the chamber in 
which the explosion occurs. Engineers owe a great debt of grati- 
tude to Prof. Hugh L. Callendar for his earnest labours in per- 
fecting devices for securing accurate thermometric observations 
at high temperatures; but even with these appliances available, 
the determination of the temperature of exploded gases is by no 
means a simple matter. As Prof. Callendar has hiinself pointed out, 
the temperature assumed by the platinum wire of an electric resis- 
tance thermometer exposed to such gases must necessarily be less than 
that of the gases themselves, partly owing to the time required to com- 
municate the heat from the gases to the wire, and partly owing to 
the fact that while it is being heated by conduction the wire 1s suffering 
loss of heat by radiation. In dealing with low temperatures this latter 
lossisacomparatively unimportant matter; bubit is a loss whichappears 
to increase as the fifth power of the absolute temperature, and in the 
case of such temperatures as have to be dealt with in internal-com- 
bustion engines it has, therefore, a most material effect. Moreover, 
the rate at which heat is communicated from the gases to the wire is 
dependent not only upon the difference of temperature, but also on 
the pressure, in a way not yet accurately known ; and thus the accu- 
rate determination of the results of explosions in internal-combustion . 
engines means not merely the skilful use of known apparo, but 


the determination of certain physical constants involving much 


expenditure of time and labour. I have mentioned these two 
instances only ; but they might be multiplied almost indefinitely, 
so. numerous are the branches of inquiry which the exhaustive 
investigation of internal-combustion engines opens up. 

Then, again, apart from the problems presented by internal-com- 
bustion engines as now made, there are others which may be expected 
to arise out of the evolution of new types, including, possibly, some . 
forms of turbine motors. Internal-combustion engines have already 


* Proceedings of the Institution of Mechanical Engineers for 1898, p. 209, 


aud for 1901, p. 1,031. 
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realised very considerable efficiency as heat motors, but it is well 
recognised that they are subject to very important losses of heat by 
radiation and conduction through the cylinder walls, and by the 
heat carried off in the exhaust, and efforts are constantly being made 
to reduce these losses. The governing of internal-combustion engines 
and the regulation of the powers developed by them at various speeds 
and under varying conditions, are also matters which present many 
unsolved problems. 

The question of securing high efficiency in gas engines has, during 
the last two or three years, acquired additional importance from the 
construction of these engines to develop large powers, and to utilise 
blast-furnace gases. It has been stated by Mesers. Cochrane, as a 
result of their experience, that the gases from a blast furnace making 
120 tons of Cleveland iron per day are capable, if utilieed in a gas 
engine, of developing 4,500 H P. continuously. This corresponds to 
374 nr. developed continuously for each ton of iron produced 
per day. Of course, the value of blast-furnace gases for power 
purposes will vary with the class of ore smelted and other circum- 
stances ; but even if we reduce the power available to 30 H.P. per 
ton of iron made per day, then with our British output of over 
20,000 tons of ps iron per day, we get 600,000 E P. as capable of 
being generated continuously by the utilisation of our blast-furnace 
gases, these gases thus replacing a consumption of, eay, between 
4 and 5 millions of tons of coal per annum. It would, however, be 
out of place for me, in an address of this kind, to dwell at greater 
length on this particular matter ; but I hope I have said enough to 
ehow that even internal combustion engines alone afford a crop of 
unsolved problems, sufficient to occupy a large staff of investigators 
for many years tb come. 


After dealing with the strength of materials and structures, wind pres- 
sure, the physical qualities of the materials used for constructive pur- 
poses, elastic fatigue, decay, and the properties of steel and steel alloys, 
Mr. Maw referred to the action of cutting tools. A few yearsago the 
claim of this subject to be regarded as an “ unsolved problem in engi- 
neering” might, perhaps, have been disputed, but in view of recent deve- 
lopments the matter has assumed a different aspect. The matters 
which have had the most important influencein bringing about present 
conditions are two—namely, first, the extensive adoption of auto- 
matic machine tools; and second, the introduction some three 
years ago of the so-called “rapid tool-steels,” capable of working 
under conditions previously regarded as impracticable. The use 
of automatic machine tools has accelerated materially the adoption 
of the system of employing, in machines, tools which have been 
ground to certain definite forms and cutting angles, which the 
man in charge of the machine is not allowed to modify. To secure 
satisfactory results under such a system, it is evident that strictly 
definite knowledge is necessary of the form of tools required, as 
well as of the character of the steel of which they are made and its 
treatment. What is required in such tools is not only good cutting 
action at high speeds, but also the power of maintaining the cut for 
considerable periods without requiring readjustments ; and to enable 
these conditions to be fulfilled with the older classes of tool-steel, 
very efficient lubrication or cooling of the cutting edge was essential. 
On the other hand, the new classes of “rapid tool-steel,” such as 
the Taylor-White steel and its successors, work well under quite 
different conditions; they can be run dry at exceptionally high 
speeds and under heavy pressures, and can, without injury, be 
allowed to attain temperatures which would at once ruin any 
ordinary steel. Now we are here brought face to face with an 
apparently. utterly abnormal condition of things—a condition 
which is not only of high importance in iteelf, but of even greater 
importance as indicating how extremely limited is the knowled 
which we possess of the materials available fur our use. To 
what, then, is the action of these rapid steels due? This is a 
point which has as yet been far from fully investigated ; but experi- 
ments have been made by Mr. J. Spiiller, the chemist, and Messrs. 
Whilacek and Hatlanek, engineers, of the Poldihitte, Kladno, which, 
together with the researches of Mr. Fridolin Reiser of Vienna, throw 
considerable light on the matter. The new tool-steels contain—in 
addition to iron and carbon—chromium, tungsten, and sometimes 
titanium and molybdenum, and Mr. Spiiller’s view is that in 
the point of the tool the excessive heating causes a portion of 
the carbon to leave the iron and form high carbides of chromium and 
tungsten. These higher carbides exist in the form of needle-like 
crystals of intense hardness, which are embedded in the soft iron 
carbide as in a matrix, and which form the real cutting portions of 
the tool. This view is supported by the fact that the points of these 
tools harden in use, and also by the form assumed by the tool points 
after heavy service; but it cannot be said to be absolutely proved, 
and the assumption that the formation of the crystals of chromium 
and tungsten carbides is due to the heating alone does not seem to 
satisfactorily explain the difference which apparently exists between 
the point and the immediately adjacent portions of one of these 
tools. There is, however, another action going on which may, I 
think, exert an important influence, and that is the extremely 
intense pressure to which the point of such a tool must necessarily be 
subjected. Of course, this is merely a suggestion, but I think it not 


improbable that further research may show that intense pressure and 
heat in combination can produce an effect which would not result 
from heating alone, 

However this may be, the fact remains that we have in these new 
steels a series of materials which promise to revolutionise a very 
important percentage of our machine work, and to necessitate very 
material alterations in the proportions of our machine tools, 
involving very heavy outlay, if we wish to advance with the times, 
Now, these are facts pointing to the necessity for extensive research 
conducted in a thoroughly systematic way. Of course, such an 
inquiry as this would involve considerable expenditure ; but the 
interests involved are enormous, and it cannot be doubted that the 
results attained would not only be of great immediate value'to both 
steel makers and steel users, but would also lead to important 
advances in the early future. 

In concluding his lecture Mr. Maw said :— 

I have said nothing to-night aboutthat most important branch of our 
profession — electrical engineering—and to many present that omis- 
sion may ap a strange one, It has been, however, an intentional 
one ; and I hone I may be able to give a good reason for the course 
I have adopted. It is not that I in the least fail to appreciate the 
vast importance of the problems awaiting solution by the electrician, 
but simply that I believe it to be quite unnecessary that their 
importance should be urged in a “ James Forrest" lecture at the 

resent time. I have endeavoured to-night to show how desirable 
it is that the engineer and the physicist should work together in 
dealing with certain investigations which I have enumerated ; and 
I have done so because, although engineers generally now fully 
appreciate the aid which physical science can afford, there has 
not hitherto been such an intimate association of the two classes of 
workers as is really desirable. But with electrical engineering the 
case is quite different. We are accustomed to speak of the extra- 
ordinarily rapid development of electrical engineering, and the 
marvellous way in which it is assuming such a paramount position 
in civilised life, but I do not remember ever hearing this wonderful 
growth attributed to what I believe to be its real cause—namely, that 
from the moment that the practical application of electricity became 
one of the branches of our profession, engineers and physicists have 
worked closely hand in hand to overcome its difficulties, and to eluci- 
date the questions to which it gives rise. The growth of electrical 
engineering thus constitutes a great object lesson, sufficient in itself 
to abundantly emphasise the fact that tne future progress of engineer- 
ing is indissolubly bound up with the progress of physical research. 


ELECTRICITY SUPPLY FOR SMALL TOWNS AND 
VILLAGES. 
(Concluded from page 338.) 


The following is an abstract of the discussion on Mr. A. D. Moun- 
tain’s Paper read before the Leeds Local Section of the Institution 
of Electrical Engineera. 


Mr. EMMOTT said the smaller urban districts and towns were beginning 
to realise the value of their provisional orders. He agreed with the author 
as to the assistance which ought to be obtained from the Local Government 
Board and the Board of Trade, and said he had tried in three instances to 
induce them to insert a clause empowering the local authority to lease or 
sell motors, &c., but without avail. He thought this was so much a pro- 
vincial matter tbat the section ought to do something in order to bring 
pressure to bear with a view to getting the Board of Trade to give a little 
more latitude in this direction. He did not see what good the large power 
schemes were going to be to places of 10,000 inhabitants for lighting pur- 
poses unless the day load happened to be an exceptional one. This opinion, 
he said, was confirmed by the report of Mr. Parshall just issued with the 
Yorkshire Power Co.'s prospectus, in which a plant of 10,000kw. 
worked out at £52 per kilowatt for capital expenditure, whilst the receipts 
for current sold came out at £7. 10. per annum, and, taking the average 
price to be obtained at 2d. it equalled 900 units per annum per kilowatt 
of plant installed. He had made a theoretical load curve on this basis, 
and it was easily seen that the small towns and villages were not 
likely to be of use in making even the modest dividend of 5°83 per cent. 
His experience was that, where 5 tons of refuse per day could be obtained, 
it would pay to put down a destructor, and part of the whole cost of this 
should certainly be borne by the sanitary department. Combined destruc- 
tor and electric stations had now got to such a high state of efficiency that 
it was easy to get, with good machinery, guarantees of 40kw. per ton of 
refuse, and he had occasionally got more. He thought there was a field open 
for gas-driven stations, but considered that the author had underrated the 
gas consumption. Some time back he got out the returns for eight months 
of a gas engine station, as follows: — The average gas consumed, current 
being measured at the switchboard, worked out at 64 cubic ft. per unit, the 
engines being by a leading maker. ‘There were 5,500 lamps on the mains, 
and a Chloride battery dealt with the small day load. The gas cost 23. 94. 
per 1,000 cubic ft., and, therefore, it worked out at 22d. per unit. Tms 
was rather high, but the dynamo efficiency was low, and then there was the 
loss in storage. A 50 H.P. euyine took an average of 35 cubic ft. of gas per 
unit, but a test of a 16 U. M. P. at the same place gave 34 cubic ft. per unit. 
He thought that a battery was required with the gas plant in order to save 
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running the engine with no load, as he found it paid to have a 30 per cent. 
loss in the battery, together with interest and sinkiog fund charges, rather 
than keep the engine running night and day. He had found the thermal 
efficiency of gas as low as 400 B. T. U. per cubic foot. He would 
not care to leave a plant to take care of itself all night as suggested by the 
author. He ran from August, 1890, to 1893 with overhead wires, in 
Halifax, at a pressure of 110 volts for the centre of the town, and at 
1,200 volts transformed down to 110 for the outer area. The overhead 
wires were a continual source of anxiety, and the upkeep was more than 
would have been the case in underground work, (pening out and filling 
in the ground and generally making good in country places could be done 
for about le. a yard. 

Mr. WILKINSON said it was his duty not very long ago to approach 
the Yorkshire Power Co. on behalf of a district council with regard to 
terms of supply. They asked for a minimum supply of 25,000 units at 
34d. per unit; from 28,000 to 125,000 at 31d. ; up to 187,500 at 3d. ; up 
to 250,000 24d.; and over that 24d. per unit, delivered. Losses in distri- 
bution had to be added. In reply to a question by Mr. Mountain as to 
what they would do with the supply, the speaker said the Power Company 
proposed to supply at a given fixed point at this rate, and the district 
council had to take the bulk of the energy and deal with it as they pleased. 
He found that £8,500 to £9,000 must be added in putting down mains, 
bouse services, meters, buildings, &c. An engineer and manager would 
have to be engaged, and all the riek of bad debts, &c., would have to be 
taken into account ; in fact, except for the stoking of boilera, the entire 
business of supply would have to be undertaken. He thought that the 
engineering d.fficulties were more serious. He did not think that destruc- 
tors had a great future, as the initial outlay was very large indeed, and 
there were no compensating advantages. In the Paper, 10lb. of elack per 
unit at 8s. a ton was given, but he did not think there were many places 
where it could be obtained at that price, as cartage would cost 2s. 6d. per 
ton in many villages. Regarding town gas figures, the price was put down 
in the Paper at 2s. per 1,000 cubic ft. In Harrogate the least it could 
be obtained at was 3s, 2d. less 10 per cent.; in Otley it was 3s. 4d., Wells 
5s, 3d. and Tadcaster 5e. 3d., and he therefore thought that this figure 
should be increased very considerably, With regard to combustion engines, 
he knew one of the big London supply companies was just concluding a 
contract for a 1,000kw. combustion engine rather than increase their boiler 
plant and steam engine. Oil was given at O'5d. per unit, but he should be 
inclined to put it down at 0°23d. to 0'25d. His opinion was that it would 
not be safe to allow the “4 H.P. plant to be used instead of accumulators ” 
to take careof itself entirely. It would appear that accumulators need not 
be so very expensive, and would be a safer arrangement. Mr. Mountain 
had, apparently, not provided for any stand-by plant in his estimates, and 
the capital outlay would, therefore, be increased. He was iu favour of 
overhead distribution rather than underground for thinly-populated areas. 

Mr. HARRIS was of opinion that it would pay all towns, and small 
ones in particular, to bear the whole cost of putting down refuse destructors 
in connection with electric light stations, and gave figures comparing the 
cost of generation by coal and by refuse. 

Mr. McLACHLAN said gas was produced in York for ls. 10d. per 
1,000 cubic ft., whereas it was given at 38. 2d. in Harrogate and Ss. 3d. 
in Tadcaster. If an agreement were made with the gas company it was 
probable that it could be obtained at from 8d. to ls., which reduced 
Mr. Mountain's figures by 50 per cent. With regard to producer gas, 
guarantees could be obtained to produce a unit for 2lb. of coke, as against 
the 3lb. given in the Paper; also, coke could be obtained at from 8s. to 
10s, per ton from many gas companies, as against the 16s. given in the 
Paper, which still further reduced the cost. Repairs might also have been 
brought down a little more. Nobody seemed to have thought of the fact 
that electricity could be used for power in small villages, although not to 
any large extent. 

: Mr. FIELD said that he could not agree with Mr. Mountain that the 
total cost per unit would come out at 5'83d., and that there would be a 
good profit at 44d. with a plant of this size. The question as to whether 
it was going to pay to supply small villages from a large power station 
depended amongst other things on the size of the village, the amount of 
power required, and upon whether power could be conveniently got to 
that part from a line supplying a very much larger village somewhere else. 
He did not see why there should be any uneasiness whatever with regard 
to overhead lines. | 

Mr. PARIS said he was certain that the small isolated plant would win 
the day, and thought tbat the oil engine had a very great future before it, 
more especially for the kind of lighting described by Mr. Mountain. 

Mr. SCHOFIELD said Mr. Mountain had taken some very low costs, as 
there were many stations even in the coalfields where the coal cost exceeded 
0°42d. per unit. In some cases it would be more economical for a private 
company to start a supply in a village without obtaining a provisional 
order, as they would be in a better position owing to there being no 
restrictions against overhead conductors. 

Mr. WALLACE said he thought there would be great fear of the over- 
head wires becoming very unsightly as the demaud increased, and con- 
sequently objections would be raised, causing them in many places to be 
removed. He was sure that if underground inains were properly laid the 
repairs should not be so high as for the overhead system viz., 0°16d. per 
unit—but depreciation would be greater with overhead cables. If there 
was sufficient margin to allow for underground cables ia the initial arrange- 
ments, he should recommend them, because, when a large supply was 
demanded, the aerial cables would have to be taken down and replaced 
by underground ones. 

Mr. BROADBENT said that he had a small private plant in which the 
cost of production in gas and oil came out at 0°9d. per unit, but the accu- 
mulator depreciation brought it up considerably. He supplied energy to 
friends at 6d. per unit, and charged them 15 per cent. on the cost of mains. 
It was best to run his gas plant at the full output aud use accumulators. 


Mr. BROOK gave particulars of a gas-driven plant put down by him at 
Brighouse. Over 4.000 8 c.p. lamps were connected to the mains aud 
84 B. H. b. was installed, in addition toa storage battery. The revenue from 
the sale of current was about £550 a year, which worked out at about 
ls. 9d. rer lamp. The units sold were 23,000, and 6d. per unit was charged 
for lighting aud 5d. for power. Owing to the fact that insufficient plant 
was installed to take the maximum load, the battery had consequently to 
take a large share of the supply, and the cost per unit supplied was fairly 
high. Gas was obtained at 2s. 9d. per 1,000 cubic ft. from the town mains. 
He thought that the amount for repairs was rather high, and should be 
brought down to one-half. Wi h regard to overhead wires, during the 
whole six years that he had charge of the Brighouse plant they had caused 
no trouble whatever, and he never had any breakdown owing to tb eir failure. 

Mr. FELL drew attention to & rather misleading point in the Paper to 
the effect that public ccmpanies would eupply at 24d. per unit, whereas 
generating costa only amounted to 4d. or Id.; it was also shown that 
at the very best electricity could only be produced for 29d. per unit. 
Mr. Mountain’s statement that, in the case of a tramway undertaking, the 
revenue commenced at once, whereas the revenue for an electric supply 
undertaking could only grow gradually, he did not think was quite correct, 
as in Sheftield the revenue had gone up something like 30 per cent, in 
18 months with the same number of cars running. He thought 51b. or 6lb. 
of slack per unit quite sufficient, and slack could be obtained for something 
like 6e. per ton, as against the 8s. given in the Paper. He did not see any 
reason why the Board of Trade should not consent to do away with the 
present regulation that the plaut should have to run all night in a small 
village, as he thought it could be shut down at 11 or 12 o'clock, and there 
would then be a chance of running the plant at considerably less cost. The 
local authorities did not take up the question of supply because of the 
statements which were made about the large companies, and they did not 
5 to inquire as to whether they could not supply themselves more 
cheaply. 

Mr. BAKER (communicated) thought that the author's proposal to work 
a small plant all night without attention was warianted by experience. 
Attention was directed in the Paper to the employment of motor-generators, 
but a large volume of the business of the power supply companies would be 
done through stationary transformers supplying alternating current. He 
thought there would be a reduction in the cost of the distributing mains 
owing to the central position in which such a transforming chamber could 
be located. Again, it might frequently be practicable to use one generating 
station for several small towns close together. The author was right in 
eschewing condensers in connection with small steam generating plant, 
unless there happened to be an available stream of water sufficient to work 
an ejector condenser; the use of a destructor would very materially 
increase the capital cost in a small system, as a reasonably large accumu- 
lator must be added. 'l'he most suitable towns for combined deetructor 
works were thoxe having from 10,000 to 30,000 inhabitants, the limiting 
number being a sufficient population to provide refuse on the one hand, 
and on the other hand a population whose demands were within the range 
of an accumulator whose prime cost, was a determining factor. It would be 
difficult to find an example where 50,000 units per annum were generated 
at a total cost of 2:59d. per unit, though the figure might be obtained. 

Mr. MOUNTAIN, in reply, said in many places in England where there 
were no street lamps, and no effort made to light the place, plant could be 
put down and run at an exceedingly low rate. For perfect conditions 
accumulators were necessary ; in a country place, however, a small gas 
engine could be put down and allowed to run alone all night to supply, say, 
50 lights, which was all that would be required. "The cost of producing 
energy in certain cloth mills was something like 0 2d. to 0:5d. per unit, and 
power companies could not compete with that price. He thought that he 
had underrated the cost of running the works, although the figures were 
taken from certain engineers who had gas »lant under their control. The 
average figure would be slightly more than 25 cubic ft. per unit, but he 
did not think the cost would be much more when gas was taken at 2s. If 
the figure were altered from 25 to 30 cubic ft. per unit and the price of gas 
reduced 6d., he would be on the right side. What he wanted to point out 
as regards the cost of generation was, that it was just as cheap to puta 
gas engine down and supply one house as it was to put 20 down to supply 
a big town. Mr. Emmott had mentioned small batteries, but if there was 
one thing an engineer must fight against it was small batteries. 


Electric Speed Indicators.—The Allgemeine IElektricitäts 
Gesellschaft is putting on the market an electric tachometer, 
consisting of a small generator connected to a voltmeter. For 
speeds above 600 revs.. per min. the small generator is directly 
connected by means of a flexible coupling to the shaft, the 
speed of which is tobe measured. For speeds below 600 revs. 
per min. the machine is-geared up through a spur-wheel gearing 
ora-belt. Two types of generators are used—viz., a continuous- 
current magneto machine or an alternate-current generator 
of the single-phase type.. The former indicates not only the 
speed but also the direction of rotation of the shaft under 
observation. - The voltmeter, needless to say, may be fixed at 
any distance from the generator, and several may he connected 
to the same machine. One of these electric tachometers was 
employed for indicating the velocity of the experimental high- 
speed trains on the Berlin-Zossen line, and behaved, it is 
stated, very satisfactorily. 
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ELECTRICITY SUPPLY FOR SMALL TOWNS. 


The Paper on the above subject, read by Mr. A. B. MOUNTAIN 
a short time ago before the Leeds Local Section of the Institu- 
tion of Electrical Engineers, possesses features of peculiar 
interest. An abstract of this Paper was published in last 
week's issue of The Electrician, and the discussion on the Paper 
is reported in another column of this issue. In the early 
days of the electric lighting movement, large power schemes 
for supplying great areas were not deemed necessary in this 
country ; all the undertakings consisted of isolated installa- 
tions. Even in these early days, however, it was suggested 
by engineers of eminence that large generating stations should 
be built at points where coal could be obtained at a remarkably 
low figure, and electrical energy transmitted to cities, towns 
and villages at high pressure. Tho arguments in favour of 
such a scheme were many and powerful. It was maintained 
that, by combining a number of small installations in one 
large station, greater economy in working would be obtained, 
and that in manufacturing districts the employment of elec- 
tricity for motive power would improve the load-factor, which 
would be low if small towns were run from separate works. 
Such a system, it was also argued, would permit of supplying 
energy “in bulk” to local authorities at an extremely low figure. 
These and other points are, however, perfectly well known to 
electrical engineers, and enlargement upon them is not necessary 
here. One of the most forcible arguments against small isolated 
installations was the fact that the cost of carriage of coal was 
too exorbitant to permit of generation by steam. But conditions 
have changed, to a certain extent, within recent years, and 
vast improvements have been made in the design and construc- 
tion of gas and oil engines, thus climinating the necessity of 
employing coal for steam raising at all, and providing a 
possibility of generating at considerably less cost. 

Mr. MOUNTAIN thinks that the want of success of electricity 
in small towns and villages is due to a desire—presumably 
possessed by the inhabitants--''to leave things as they are,” 
and in this he may not be far from the mark. On the other 
hand, however, it may not be so much from a “ desire" that 
they leave things as they are, as from the possibility that they 
are actually unable to effect the change. The majority of 
persons living in à. small town of under 15,000 inhabitants 
who could afford to use electric light, already have their 
premises fitted with gas, and it requires more than ordinary 
inducements to persuade them to “scrap” their gas fittings 
and put in what is to them an expensive electrical installation. 
To a consumer who has a gas bill of anything up to, say, £10 per 
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annum, the saving by the employment of electricity will 
hardly appeal when the respective prices of electricity and gas 
work out at practically the same. He will be inclined to over- 


look the fact that health, cleanliness, convenience, safety, &c., 


are all in favour of the former, and he will maintain that it will 
not pay him to make the necessary outlay. “Free” wiring may 
be advanced as a solution to the difficulty, but experience has 
shown that it has not proved an unqualified success in the past. 
Mr. MouNTAIN then proceeds to say “that the introduction of 
electricity nearly always leads to an increased consumption of 
gas.” While this is perfectly true in the case of large towns, 
it docs not follow that it is so elsewhere ; indeed, the probability 
is that in small places, particularly in agricultural districts, 
quite the reverse takes place. And if the author thinks that 
he will be able to persuade the local gas works to supply gas 
for power in order that the electric light undertaking may be 
better able to compete, we fear he is not quite so conversant 
with the politics of small provincial gas companies as he 
might be. It is a matter for considerable discussion, also, 
as to whether the cost of erecting stations and laying down 
mains on a large and small scale are at all proportional. 
If they are made proportional by leaving out of the small 
installation condensing plant and other appliances which 
tend toward economical running, then the comparison is not 
fair without consideration of increased works’ costs in the 
latter case. But even assuming that the small station is in all 
respects a reproduction in miniature of the large one, it is 
scarcely reasonable to think that the running costs will be also 
proportional. 

One of the most feasible suggestions in the Paper is that 
the supply should be derived from an electric lighting or 
power plant running in a local manufacturing works. Then 
the undertaking might be successful, for the generation of 
electrica] engrgy under such conditions at less than 1d. per 
unit is an accomplished fact, and the undertaking would 
therefore begin a position to compete favourably with gas. 
Unfortunately, however, every small town or village does not 
happen to be the possessor of works capable of carrying out 
such a scheme, and, even where there are suitable works, the 
owners are not always willing to be saddled with the cares and 
responsibilities of an Undertaker under the Electric Lighting 
Acts. 

Asa speaker pointed out in the discussion, there is no absolute 
necessity for moving machinery iu connection with the supply 
“in bulk” by power companies, and therefore no necessity for 
“ practically the same supervision and labour" as required for 
steam, gas or oil engines. Further, there is apparently some 
confusion in the calculations of costs per unit, as in one part 
of the Paper it is stated that the cost per unit from a power 
company would be 24d., but only jd. to Id. if generated by 
steam or oil ; then it is later on calculated that to generate 
by oil—which seems the cheapest method--would cost 2:59d., 
leaving a balance in favour of the power company of 0:09d. 
per unit. The fourth difficulty which the author enumerates 
is the most serious of all—viz., the thorny question of finance 
in the embryo days of the undertaking. For a very small 
local authority, the difficulty of borrowing the necessary 
money is almost insuperable, and in a large number of cases 
the responsibilities to be incurred cause the intending Under- 
takers to abandon their scheme. With reference to this 
point, we have recently discussed, in our editorial columns, 
certain decisions arrived at by Parliamentary Committees 
when dealing with municipal electrical Bills. These decisions 
have had the effect of causing a clause, known as 
the Bermondsey clause" to be inserted in the Bills. If 
it should become the rule to insert this clause in every 


Bill that comes before Parliament, then the small towns 
will find an additional obstacle placed in their paths. The 
only chance of success that such small undertakings have 
consists in keeping the price per unit at the smallest possible 
figure, for the obvious reason that their consumers will be 
unable to afford expensive illumination. This is not, however, 
quite so essential in a large city owing to the fact that, as 
a rule, an increase in. price does not affect the more wealthy 
consumers to the same extent. Briefly, the clause in question 
stipulates that if the undertaking is not a financial success for 
the first year, the price per unit shall then be increased. . 
Mr. MOUNTAIN unconsciously touches upon this point when 
he says that it is advisable to fix the price as low as possible 
at the start and thus encourage all classes of consumers. 

Undoubtedly it is best for every reason to leave electrical 
undertakings of such a small nature to private enterprise ; and 
unless there are exceptional facilities for obtaining cheap 
power, it might be advisable either to trust to the power 
schemes to supply ‘in bulk,” or leave the “small towns and 
villages " undisturbed in their rural simplicity: The erection 
of a large number of small isolated installations in this country 
as a hazardous commercial enterprise is not to be recommended, 
and the better interests of the industry will undoubtedly be 
served by the exercise of extreme caution by members of the 
electrical profession when called in for their opinions as to the 
advisability of the execution of such schemes. It should not 
be forgotten that many successes are required to counteract 
one failure. 


THE ENGINEERING CONFERENCE. 


The third annual engineering conference which is being held 
by the Institution of Civil Engineers in London this week was 
inaugnrated on Wednesday with the opening address of the 
President of the Institution, Mr. J. C. Hawkshaw, M.A. 


The president said that the first engineering conference was 
held in 1897, six years ago, and the second in 1899, so that four years 
had passed since the last conference. If these conferences were held 
at short intervals there might, perhaps, be some danger of exhausting 
the interest in them, and, indeed, their actual usefulness. But what- 


ever be the interval between them, he suygested that it might be 


possible for the Institution to enjoy some further benefit from these 
conference committees dealing with the various sections of ita work, 
if they were to meet once or twice between the actual conferences 
for the consideration of questions touching intimately their respec- 
tive branches For example, they might consider and recommend to 
the Council what subjecte, in their respective departments, it would 
be desirable to have discussed at the Institution during each session, 
and to suggest names of persons who might be applied to to con- 
tribute Papers on tliese subjects, He then referred to the Engineer- 
ing Standards committee, which began its work in April, 1901, and 
was the outcome of a committee yd ap by the Institution of Civil 
Engireers at the suggestion of Sir J. Wolfe Barry. It had been 
supported actively and financially by the five leading technical 
societies and by the Government, who, on the recommendation of 
the Board of Trade, have made a grant of £3,000 towards the neces- 
sary expenses. Sir F. Hopwood, in conveying to the Standards 
committee the decision come to by the Treasury, had said that the 
Board of Trade regarded the work undertaken by the committee of 
the highest value to the country at large. Some idea of the magni- 
tude of the work undertaken might be gained from the following 
figures :—There were 23 committees and sub-committees, made up of 
296 members, of whom 24 were Government representatives. So far 
only one committee, that on building and general bridge construc- 
tion, and one sub-committee, that on tramway rails, had issued the 
result of their decision, but the conclusions of all were now in an 
advanced stage. 

The conference would have an oppor of discussing the ques- 
tion of the position of apprenticeship in engineering education—a 
condition specifically required for a prescribed term by the Institu- 
tion rules, although the Jatter admitted as an alternative to pupilage 
training as an assistant, provided the experience covered work both 
in the office and in or upon works. The precise manner of the fulfil- 
ment of the condition referred to was left open by the Institution to 
meet the variations involved by the many different branches of 
engineering. The education and training of engineers was no new 
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subject to the Institution, which had been occupied, first, during the 
last 14 years on the question of the requisite preliminary education 
of civil engineers ; and, secondly, during the last seven yeare, on 
the question of engineering training. Under the able guidance of 
Sir J Wolfe Barry, the chairman of the Education committee of 
the Council, with the aid of such authorities in various branches as 
Sir William White, Sir Guilford Molesworth, Dr. Kennedy, Prof. 
Unwin, Mr. Siemens, and others who were well qualified to deal 
with the question of engineering training, much had been done. 
Examinations were held twice a year for the admission of students 
and associate members, and arrangements were also made for examin- 
ing those abroad, in the colonies, in India and elsewhere. The 
sy lisbus of the subjects for examination had been altered from time 
to time as the need for change became apparent, The subjects of 
examination in force at the universities, and other educational 
establishments at home and abroad, had been carefully considered, 
and the degrees and certificates only of such bodies as came up to 
their requirements (which had been laid down with care) had been 
allowed as qualifying for admission into the Institution. The result 
had been that many important teaching institutions at home and 
abroad had already modified their curricula and the standard ot 
their examinations to accord with the Institution practice, and others 
were preparing to do so. The requirements of the Institution, both 
as regards preliminary education, scientific attainments and specific 
practical training, had been drawn so as to be applicable to the 
cases of all who seek to prepare themselves to become proficient civil 
engineers in whatever branch of the profession they propose to 
ractice chiefly. "Thus the work done by the Council had had a stimu- 
ating effect on the training of engineers throughout the country. 


The education of officers for the navy and for the army waa bein 
re-organised. At the annual dinner of the Institution, Ton! 
Selborne, ina speech of the greatest interest to engineers, gave his 
views on the education of naval officers. In future, he said, the men 
who commanded our ships, our squadrons and our fleets, must have 
the same corresponding kosia of steam, electricity and 
hydraulics, and the other forces 0580 in the modern battleship, 
as they had of the art of navigation or the science of gunnery or the 
use of the torpedo. The men, in fact, who had to direct and control 
modern battleships, the most complicated aggregations of machinery 
in existence, would not in future be wanting in the necessary engi- 
neering knowledge. The navy would now offer a career to engineers 
(or to their sons, for those who would join must join young), in 
which, though they must be sailors first, they must also be, one and 
all, engineers, if they would be masters in the finest of all professions, 

Not only at sea did the Admiralty offer a career to engineers, but 
on land also in the Admiralty works department, Appointments 
to the staff of that department were made, moreover, at a much later 
age than for the sea service. The limits of age were 23 to 28 years 
for assistant civil eagineers, and the a was by open competitive 
examination held by the Civil Service Commission. There would 
appear to be reasons why the education of engineers for their pro- 
fession and of officers for the navy should be carried out on some- 
what the same lines. In both professions the duties might become 
highly specialised, and yet the training for all branches should at 
firat be the same. What branch was more specialised than that of 
the electrical engineer, and yet he had to deal with the same 
problems as the railway engineer in questions of transport and loco- 
motion, as the gas engineer in questions of lighting, with the 
chemical engineer in questions of the application of electricity to 
industries, and so on. The engineer who would reach the highest 
position in his profession should have a knowledge of organisation, 
of administration and of finance, besides the necessary knowledge of 
the branch to which he specially devoted himself. 


A question which became yearly more pressing in London was 
that of means of locomotion and transport. Like smoke pollution, 
our neglect to deal with it was yearly costing the growing population 
of London a large sum. The King, recognising the importance of 
this question, been pleased to appoint a Royal Commission “ to 
report as to the measures they deem most effectual for the improve- 
ment of the same, by the development and inter-connection of rail- 
ways and tramways, on or below the surface, by increasing fazilities 
for other forms of mechanical locomotion, by better provision for the 
organisation and regulation of vehicular and pedestrian traffic or 
otherwise ; and, further, to report as to the desirability of establish- 
ing some central authority or tribunal to which all schemes of railway 
or tramway construction of a local character should be referred, and 
the powers which it would be desirable to confer on such a body." 
The terms of reference are very wide, and it would tax the powers 
of even so able a body as the Royal Commission which has been 
appointed to find a eatisfactory solution. The more facilities you 
gave for travelling end locomotion the more persons you encourag ad 
to travel and take advantage of the better means of transport aud 
locomotion, 80 that the application of the remedy tended in some 
measure to spread the disease, Decentralisation was what was 
wanted, and if facilities for transport and locomotion encouraged this 
it would be a distinct gain to London, especially if it affected factories 
and workshops, the greatest offenders, with slow and obstructive 


traffic and smoke pollution. He knew of one firm of manufacturers 
of machinery who had recently removed their long-established works 
from London to the country, and were enabled by doing so to reduce 
their prices by 20 per cent., which enabled them the better to compete 
in foreign marketa. 

As regards the best means of passenger transport, we had had 
experience of how the advent of railways checked the progress of 
canals and also of motors, which were far advanced nearly a centu 
ago. It was to be hoped that tramways will not again check the 
progress of motora, and their use, not only for private, but for public 
service,  Tramlines rendered roads less suitable or serviceable for 
all other kinds of traffic. It was well worth considering whether it 
would not be advisable to make roads suitable for motor traffic of 
all kinds, and let motors serve public as well as private purposes, 
Railways afforded greater facilities than canals, but motors offered 
greater facilities than either rallways or tramways, and though all 
three were ne , nothing should be allowed to check the 
legitimate development of motor traffic. To one who observed the 
changes which were taking place on many country roads, it was 
obvious that the question of their making and their maintenance 
would have to be considered, and that very soon. On Whit Mondsy 
& member told him he had had the curiosity to count the number 
of machines passing on the Brighton road near Horley. In 11 
minutes 209 motors and motor or other cycles had pese, taking 
those going in one direction only. Probably few of the persons 
Ee 2 had contributed anything to the making or maintenance 
of the road. 


The mecting then separated into sections, and the following 
is a summary of the first day's proceedings so far as they 
relate to electrical matters. 


SECTION I.—RAILW AYS. 


In this section the only Paper of direct electrical interest 
was the following :— 


AUTOMATIC SIGNALLING. 


BY WILLIAM JOHN CUDWORTH. 


Automatic signalling, i. e., signalling by means of which railway 
trains themselves actuate the signals protecting them without the 
attendance of signalmen, has been the dream of the inventor since 
the introduction of railway signalling. Countless plans have been 
proposed. Most of them, however, depend for their action upon a 
contact between something depending from the train and apparatus 
fixed upon the permanent-way, which contact does either mechanical 
or electrical work. Many of these proposals have been made without 
sufficient knowledge of the relation between the load and structure 
gauges, and of the difficulties inherent in exceeding either or both of 
these, as is necessary in every contact apparatus, as well as of the 
difficulties arising from contact at the epeeds of express trains 
Allusion must, however, be made to the successful working of con. 
tact appara i in special cases, such as the Liverpool Overhead Rail- 
way (described by Mr. Cottrell, M.Inst.C.E., in Vol. CXLIV. of the 
Proceedings of the Institution). Mention must also be made of the 
various treadle systems auxiliary to the ordinary block system, 
which, although they do not supersede the human agent, as is the 
aim of the automatic system, do, at any rate, provide an automatic 
check upon his fallibility. 

With the development of the railway system in the United States, 
expensive labour and great lengths of line made the question a 
more urgent one than in this country ; and between 20 and 25 
years ago experiments were conducted, and some automatic signal- 
ling installations made, which depended for their action on the 
short-circuiting of a low-voltage electric current running through 
the rails, by the wheels of vehicles thereon, or on what is now known 
as a track circuit. The introduction of track-circuit working gave 
a great impetus to automatic signalling, and it rapidly spread in the 
States. In January, 1902, 3,354 miles, on 40 different railroads, 
were so worked; and the system can no longer be considered as in 
the experimental st In this country it has been adopted on the 
main line of the ‘London and South-Western Railway between 
Andover und Grately (54 miles), and on the North-Eastern Railway 
main line between Aln and Thirsk (10 miles). The latter installa- 
tion is not as yet completed. | 

The systems in most frequent use in the United States are the 
electro-pneumatic and the Hall system, the latter being either 
electric or electro-gas. A favourite system, where economy of con- 
struction is important, is the polarised track-circuit system, which 
dispenses with line-wires and has motor-worked signals. A polarised 
relay is provided in connection with the track-circuit, and & pole- 
changer is attached to each home signal, which reverses the current 
in this circuit when the signal is moved, thus getting double service 
out of it. The Hall system is that now being installed on the North- 
Eastern Railway, whilst that introduced on the London and South- 
Western Railway is an electro-pneumatic system, differing, however, 
from those commonly used in the United States in that air at ^ 


— „ K 


THE ELECTRICIAN, JUNE 19, 1903. 


371 


pressure of 10lb. to 201b. per square inch, instead of at 801b. or 901b. 
per square inch is used. In the electro-pneumatic system, power 
stations and air compressors are provided at suitable intervals. In 
an installation about to be put down on the London and South- 
Western Railway, one power station situated near the centre will 
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In addition to the contact systems mentioned, and the track - circuit 
e with ordinary semaphore signals already described, mention 
should be made of other systems, such as the Miller system aud the 
Boult system, which gave their signals iu the cab of the engine. The 
former is worked with a track circuit, and is in use in the tunnel 
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Fra. 1.—Electro-Pneumatic System, as Installed on the London and South-Western Railway. 


serve for a distance of 23 miles. Pneumatic pressure is conveyed 
thence in pipes the whole length of the installation, with branches to 
allsignale. Each signal arm is worked by means of a rod connected 
with a piston actuated by pneumatic pressure. The pressure is 
admi to or withdrawn from the piston by means of a pin-valve 
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outside the Grand Central Station at New York, and also at the west 
end of the Woodhead Tunnel on the Great Central Railway. Both 
systems can be worked with or without outside signals, but 1t could 
hardly be said that full advantage is taken of them, unless these be dis- 
pensed witb, and whether this would be desirable is an open question. 
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Fic. 2.—Diagram of Circuits, Hall System, as Installed on the North-Eastern Railway. 


actuated by an electromagnet in circuit with a signal battery, which 
again is under the control of the track battery circuit (Fig. 1). The 
system, as carried out on the London and South-Western Railway, 
is normal clear"—:e, all signals stand at safety unless they are 
required to be at danger for the protection of occupied sections. When 
a train enters a section it puts to danger the signal at the entrance to 
that section, maintaining it in that position until it out of the 
section in advance, when the current is re-established and the arm is 
pulled off ; there are thus two home-signals, one a section behind the 
other, with their corresponding distant signals, to protect a train. 
The system being installed on the North-Eastern Railway is the 
danger position when the train has passed (Fig. 2). Its general 
lines are similar to those of the London and South-Western system 
so far as the track and signal batteries are concerned. Special 
appliances have, however, to be added to effect the pulling off of the 
signals, The source of power also is different, as it is stored at the 
foot of each signal- post in the form of liquefied carbonic acid gas, at a 
pressure of about 800lb. per square inch, in two removable steel cylin- 
ders, to be used alternately, one being removed for filling whilst the 
other is in use (Fig. 3) Each cylinder of gas will suffice for 6,000 
to 7,000 operations of the signal, and the working pressure is about 
501b. per equare inch. The independent supply of power to each signal 
is probably more economical in first cost than & continuous supply 
of power over great lengths of line from a central power station, but 
whether it will be equally economical in maintenance, and equally 
reliable, is a matter for experiment. Both systems described are 
applicable to lines containing junctions and stations, and there would, 
therefore, seem to be an extensive field for their adoption in this 
country. At branch junctions no attendance would be required, 
except for ao long as the branch line is open, and at roadside stations 
only when shunting is actually going on, and such attention could 
readily be given by the station staff. 


| DISCUSSION. 
Mr. RAYNER WILSON, in opening the discussion on the Paper, said the 
economy which would be effected by the adoption of automatic signalling 
was a most important consideration. The electro-gas signal was making 
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considerable progress in America and showed great promise. Calculations 
had been made to give some idea of the saving obtained when automatic 
signalling was substituted for the ordinary system. He took the case of a 
‘(24 man signal box, which would cost £238 per annum for wages, main- 
tenance, interest on capital cost, depreciation, Ke. Automatic signalling, 
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taking all those expenses into account, cost, just about £70. Regarding 
track circuits, he thought the axles used on British rolling stock would 
prove a difficulty for short-circuiting. 

Mr. R. ELLIOT COOPER asked how a train would get out of a “ normal 
clear " section if a breakdown occurred to it. He thought automatic sig- 
nalling would be exceedingly difficult with mixed traffic, but quite easy 
with ordinary straightforward traffic. 'There were many inventors of 
automatic systems, but they ought to carry out experiments at their own 
expense and not expect the railway companies to do so. 

Mr. JACOMB HOOD said it was a mistake to regard automatic signals 
as an experiment ; they had been in actual practice on the South-Western 
Railway for about two years, and during that time they bad proved their 
immense value by never once failing. He corrected the Author with 
regard to the statement that a train put two signals at stop bebind it. As 
a matter of fact, it only put one at stop. He did not think the economy 
consisted so much of the actual saving due to elimination of labour as to 
the extent to which traffic was facilitated. Every section post on the South 
Western Railway system had a telephone to the nearest section signal box. 

Mr. CUDWORTH, in reply, said that, although the automatic signalling 
itself might not be in the experimental stage, yet the question of economy 
was, He did not suggest that automatic signalling should be carried 
through large stations where shunting operations were being carried on, 
but there was no reason why it should not be quite applicable to quiet 
country lines. With regard to danger signals, if a driver were stopped by 
one he had to wait three minutes and then proceed at a very cautious 
pace. He preferred the “normal danger" system, as there was not 80 
much danger in giving a false danger as a false clear signal, and 
there was considerable risk of frost or snow causing the arm to stick in 
whichever position it remained longest; therefore it was better to keep 
it usually in the danger position. 


SECTION III. —MACHINERY. 


The first Paper in this section was on “Speeds of Overhead 
Cranes as a Factor in Economic Handling of Material in 
Working," which was introduced by Mr. A. P. Head. The 
following is an abstract of the Paper :— 


SPEEDS OF OVERHEAD AND OTHER CRANES AS A 
FACTOR IN ECONOMIC HANDLING OF MATERIAL 
IN WORKING.* 


BY A. T. HBAD. 


Cranes may be classified as follows :— 

1. Fired Cranes, comprising: (a) Fixed Jib Cranes, having rotary 
or slewing motion, with or without derrickipg to vary the radius; 
(b) Fixed Rotary Cranes, having a trolley which can be racked in or 
out on a horizontal track to vary the radius. 

2. Moving Cranes, comprising :—(c) Overhead Travelling Cranes, 
having lifting, cross-travereing and longitudinal-travelling motions. 
(d) Gantry o1 Goliath Cranes, identical with (o) except that the bridge 
rests on the ground by legs instead of an overhead runway; (e) Canti. 
lever Cranes, being identical with (d) except that the supports are at 
the centre instead of at the extreme ends, and run on a track of 
moderate gauge; (f) Locomotive Cranes, generally steam-driven, 
being identical with (a), except that they travel on a track. 

The motive-powers which may be used comprise flying rope, square 
shafting, steam, hydraulic power, and electricity. The first two 
may be dismiseed as already superseded; steam power is now 
chiefly used for “ locomotive ” cranes with a wide radius of action. 
Where movements are sufficiently restricted to be always within 
range of a central power-generating plant, hydraulic and electric 
power are largely used. Electricity is rapidly displacing all other 
forms of power tiansmission for cranes Its advantages over 
hydraulic power are its greater economy, ease of transmieeion, flexi- 
bility, and less liability to trouble from changes of temperature. 
The advantages possessed by hydraulic power of greater eimplicity 
and precision are being rapidly neutralised by improved electrical 
appliances and methods of manufacture. The author will, therefore, 
deal almost exclusively with electric cranes, "The most suitable 
form of electrical energy is continuous current, at 220 to 500 
volts. This is superior to alternating current on account of the 
greater starting torque and acceleration given by the former. The 
operations of a crane involve a rapid succession of startings and 
stoppings ; continuous running occupies an unimportant fraction of 
the time, and loads are very variable. Alternating-current motors, 
while efficient at full loads, can only have a strong starting - torque at 
the expense of efficiency. Continuous current, on the other hand, 
admits of easier regulation of motors, is cheaper in wiring, and can 
be stored in batteries to equalise a variable load. Series-wound motors, 
which automatically run faster with light loads, should be used if 
they are coupled permanently to the gearing. "They should with- 
stand 100 per cent. overloading for short periods and much higher 
overloads momentarily without damage,'which conditions are fulfilled 
by the ordinary tramway-type. Where motors run continuously 
with clutch connections to the gearing, they should be shunt-wound. 
_ The proper speeds for a crane depend on the purpose tor which it 
is intended. The ideal condition is rapid acceleration, uniform 


* Abstract, 


motion at a high speed, and quick slowing down. Rapid accelera- 
tion can be obtained by employing series-wound motors, if per- 
manently coupled, or the inertia of a continuously running motor if 
working through clutches. Quick stopping is effectively achieved 
by an electric brake working on the armature shaft, operated by a 
weight or spring, and taken off by a solenoid in series with the motor. 
Such a brake is of almost universal application to the hoisting motor 
and serves not only to prevent the load accidently running down, 
but to stop the motor quickly, giving to the motion the exactitude 
and precision characteristic of hydraulic cranes. Most cranes are 
fitted with an additional mechanical brake, which prevents the load 
descending fast enough to drive the motor. 

(a) Fixed Jib Cranes.—With these may be included those mounted 
on a carriage and having slow travelling motion not in constant ute. 
In the latest practice, hoisting is done by the hoisting motor through 
a friction clutch, and lowering by the foot brake. An electric brake 
stops the motor when the current is cut off, but the hoisting drum 
is disconnected and lowering is accomplished independently of the 
motor, which need not reverse. In a typical 3-ton dock crane of 
English make, the cycle of lifting, slewing, lowering, and slewing 
back is performed in 43 seconds. Derrie king is more common in 
England than abroad, and may be done at slow speeds by a small 
motor. A single hoisting rope is preferable for operating light loads 
quickly. Slewing is done bv a separate motor. 

(b) Fired Rotary Cranes.—These are usually for heavy loads where 
speed is unimportant. 

(c) Overhead Travelling Cranes.—These should have a separate 
motor for each of the three motions, controlled by an operator at one 
end of the bridge. If lateral motion is «ffected by & continuously- 
running motor and clutch.gear, the suddenness of starting sets up 
swinging of the load, which is obviated by the more gradual accelera- 
tion of separate motors) The maximum ueeful longitudinal speed is 
400ft. or 450ft. per minute, depending on the average run. In the 
latest American practice two slingers are employed, one at each end 
of the shop, rendering much higher speeds possible. In one instance 
longitudinal travel is at the rate of 800ft. per minute, and croes- 
traversing at 250ft. per minute, If the crane is of large capacity an 
auxiliary hoisting drum or an independent trolley for light loads 
saves both power and time. In the Appendix are given the speeds 
of typical modern cranes for shop purposes, by both English and 
American makers. 

A mechanical ¢fficiency of 66% per cent. in the lifting mechanism 
may be assumed with good workmanship, and if only spur gearing 
is used. Worm gearing reduces this by about 10 per cent. under 
the best conditions, and is popular in Germany, although not con- 
sidered good practice in England or America. Longitudinal travel- 
ling is much accelerated by having the runway track smooth, 
designed to resist lateral stresses equal to one-fifth the capacity of 
the crane. The bridge tracks should be designed to resist lateral 
stresses equal to one-fourth the capacity of the crane. The longi- 
tudinal and cross-traversirg gears are sometimes provided with 
electric brakes to prevent over-running, thus imparting a feeling of 
confidence to the operator and enabling him to work at higher 
speeds, In calculating the brake-horse-power of these motors, a 
tractive force of 50lb. and 35lb. per ton of tctal weight should be 
assumed for longitudinal and crcss traverse respectively, assuming 
level tracks and spur gearing and reasonably large track wheels, 

(4) and (e) Gantry and Cantilever Cranes,—These differ chiefly in 
the gauge of the ground track and the consequent design of the 
bridge, the former being wide and the latter narrow gauge. They 
are generally of large dimensions, and are used for moving materials 
from one point to another in an open space, or for shipbuilding pur- 
poses The mechanism is arranged on either of two systems. In 
the first the operator’s cage is attached to the main structure, and con- 
tains one motor with reversing clutches for operating the various: 
drums, motion being transmitted by ropes. The complication of 
ropes is an objection, and the operator is badly placed for overaeeing 
the work. In the second rv:tem the operators cage is on the 
trolley, and he is always over the hook. This does away with 
all ropes except for lifting, but makes the trolley heavy, owing 
to the weight of the two motors and gearing. The whole structure 
must, therefore, be stronger, The following speeds are typical of a 
shipbuilding cantilever crane actuated by ropes and clutches. Hoist- 
ing speed, with 13 tons, 125f per minute; with 43 tons, 350ft. 
per minute ; with 4 ton, 750ft. per minute ; trolley traverse, 450ft. to 
800ft. per minute, according to load. Longitudinal travel, 400ft. to 
700ft. per minute. In some cases the trolley traverse reaches 1,200ft. 

r minute, and the longitudinal travel 900ft. per minute. For shi 

uilding and other purposes, where the longitudinal travelling is 
important, the author suggests that better service at less cost may be 
obtained by two or more light rapid cranes of small capacity on 
parallel overhead runways. 

Gantry cranes, with or without an added cantilever, are largely 
used for unloading minerals in buckets from ships or stock piles, 
and are made in England, America and Germany. Longitudinal 
travel need not be rapid, being seldom used, but lifting and cross- 
travel are very rapid, and are operated by one motor through clutches 
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&nd ropes The bridge is frequently inclined towards the sbip or 
ap ie es point in order to use gravity, assisted by a counterweight 
and tail-rope, in one direction, the speed being checked by a foot- 
brake. Remarkable speeds are obtained by these means. A com- 
plete cycle of operations, including delivery of the bucket to the end 
of a 200ft. bridge, can be performed in one minute. The speed of 
the trolley uphill with bucket is 800ft. per minute, and the 
return speed downhill is 1,000ft. per minute. A new development 
in America is to fit such gantry cranes with independent motors and 
a man- trolley, which carries the operator and also the hoisting 
and traversing motors and gears. In one plant now being constructed, 
the trolley is designed to support a iab bucket of 8 tons capacity 
for iron ore. The loaded trolley will weigh 35 tons, and will carry 
machinery of 500 H r. It is intended to travel on a horizontal bridge 
at 1,000ft. to 1,200ft. per minute, and to hoist at the rate of 300ft. to 
350ft. per minute. A still later development is to place the operator 
on the trolley, but without any driving mechanism. All motors, gear- 
ing, driving drums and controllers are situated in a house attached to 
the main structure. The operator, from his position on the trolley, 
works the controllers through miniature controllers, somewhat after 
the manner adopted in an electric elevator. By this system the com- 
bined advantages of a light trolley and perfect supervision of his 
work by the operator are obtained, 

APPENDIX.—Sperps or ELECTRIC OVERHEAD TRAVELLING CRANES 
IE. (SUNDRY ENGLISH MAKRS). 


Speed with full load in feet per minute. 


Lifting wm 
capacity. | ___ Hoisting. g. Cross | Longitudinal 
Main Auxiliary. traversing. travelling. 

Tons. ft. in. ft. ft. ft. 
100 ó 6 14 50 80 
100 2 0 7 50 60 
50 6 0 24 70 125 
50 3 0 30 40 80 
40 á 0 ss | 50 80 
20 10 O 40 100 200 
10 10 9 ar 60 150 
5 20 0 60 150 

3 30 0 60 150 

3 ao 0 100 325 


— 


American Practice.—The usual American practice for shop cranes is : 
longitudinal travelling, 300ft. to 450tt. per minute; cross traversing, 
100ft. to 150ft. per minute; and hoisting, 10ft. to 50ft. per minute, 
According to the capacity. 

DISCUSSION. 

Mr. MATTHEWS, who opened the discussion, criticised the figures 
relating to efficiency, given by the author. With several cranes, which 
had come under his personal notice, he had not obtained an efficiency of 
anything like 66% per cent., and he thought this figure much too high. 

Mr. ERRINGTON agreed with the last speaker that the author's figure of 
66$ per cent. efliciency was too high for electric cranes, Hydraulic cranes 

were usually more efficient on regular loads than electric cranes and some- 
times reached an efficiency as high as 70 per cent. In certain cases, where 
the load was very intermittent, it, might be advantageous to employ 
accumulators, but as a general rule they were not required, and if cranes 
depended on their use the field would be very much restricted. 

Dr. ANDREW JAMIESON objected to the use of the word English ” ; 
it ought to have been “ British.” He described certain tests which had been 
carried out at Glasgow. A 3 ton electric and a similar bydraulic crane 
were installed side by side and were employed on pre :isely similar work 
under the same conditions. A test was made to discharge a cargo of 
1,000 tons at loads of 1, 2, 24 and 3 tous. When working at the l-ton 
rate the cost for the complete discharge hy the electric crane was 15s. 11d., 
but by the hydraulic it was 48s, 3d. At the 2-ton rate the respective 
prices were 16s. 2d. and 25s. 5d. ; at the 2)-ton rate 16s. 14d. and 20s. 6d.; 
and at the 3-ton rate 16s. 64d. and 17s. 2d. The electric crane was 
capable of dealing with 49,000 tons in the same time that the hydraulic 
took to handle 40,000 tons, and the maximum efficiency of the former was 
80 per cent. An all round efficiency of 77 per cent., over six months, was 
also obtained, whereas that of the hydraulic crane only worked out at 
58 per cent. In reply to questi-ns the speaker said the electric crane was 
made in 1902, and the hydraulic in 1897 ; the latter was equal to working 
up to 5 tons. 

Another speaker claimed that one could do everything with a hydraulic 
crane that one could do with an electrically driven crane. He said 
that 270ft. per minute was the lifting speed in vogue on the hyd: aulic lifts 
connected with the Charing Cross and Brompton Railway, but in any case 
it was not practicable to work at too high a speed. 

Mr. STOTHERT said that the desideratum in connection with cranes 
was not speed but economy. It was common to use a lifting speed of 
about 150ft. per minute, and a revolving speed of 400ft. per minute with jib 
cranes. He had made the electric cranes which were tested at Glasgow, 
and would have preferred to have them of the same age as the hydraulic 
cranes in order that the “ stiffness " might have been got rid of, when even 
better results would have been obtained. 

Mr. HEAD, in reply, said that 66? per cent. was only mechanical 
efficiency; it did not include the electrical efficiency of the motors. He 
maintained that there was an immense future for electric cranes, chiefly 
-owing to their great elasticity. 


Following this were the two Papers given in abstract below, 
the discussions on which were taken part in by the Electrical 
Section, Section VII. as well as Section III. 


GAUGES AND STANDARDS AS AFFECTING SHOP 
AND MANUFACTORY ADMINISTRATION. 


BY HERBERT J. MARSHALL. 


The methods described are in no way regarded as satisfying or 
final, but only as first steps to the introduction into an old-established 
factory of systematic methods of manufacture ; this is necessarily a 
work of time and also of considerable labour. | 

Manufacturing in Detail.—To produce cheaply and accurately it 
is absolutely necessary to consider the production of every individual 
unit, entirely without reference to any part with which it must fit. 
To anyone producing large quantities of some simple article of 
general use this is an easy matter, but to anyone covering a 
range of manufacture a beginning must be made by standardisation 
of detail—ie,, parts approximating in type must be tabulated 
throughout all articles to be manufactured. Parts must be. put 
through in quantities, as opposed to the old practice of putting work 
through in sets—i¢., in groups of parts which go together to form a 
whole; by this method only is it possible to obtain the fullest 
advantage from the use of gauges and standards. The object of 
putting work through in sets or groups of parts was twotold :— 
(1) To ensure all parts fitting into each other correctly. (2) To 
ensure units being put through in correct numbers to form complete 
sets. Under the tystem to be described, these requirements are met 
by :—(1) Limit or other gauges to give accuracy of fit and to ensure 
interchangeability. (2) To ensure complete sets being stocked, a 
system of storsge is introduced, which gives for each unit a maximum 
number to be stocked, such numbers being fixed to keep stock of 
parts in correct proportion. 

General Results of the Use of Gauges and Standards.—The use of 
gauges and standards is an absolute necessity to the system, in order 
to secure the following results :— 

(i) Use of Gauges and Standards as Influencing Uniformity and 
Accuracy of Workmanship which are necessary to Interchangeability.— 
This may he briefly divided into— (i.a) The limiting of travel of 
cutting tools by the use of «tops or micrometer adjustments in a lathe 
or other tool or by fxed points on templates or gauges in planing, alot- 
ting or milling machines, in order to give without measurement the 
diameter of work or location of plane surface, which must correspond 
with the diameter or plane surface of work produced in quantities 
on other tools. This enables the manufacturer to produce separately, 
and yet with accuracy, articles, say, with flanges which must couple 
together, or plane surfaces which must come together at fixed: 
distances from certain points. 

(i.b) The use of limit gauges to ensure the correct fit of any two 
units which come together in the formation of a fitted article. By 
the use of limit gauges, del ails or units can be produced in special 
tools separately and correctly without reference to any other 
part. In considering limit-gauge work, it is in most cases advisable 
to have one fixed limit for holes, and to vary the limit, to suit fit 
required, for parts fitting the holes. Limits allowed must vary t» 
suit requirements of different manufacturers. For work approxi- 
mately to 6in. diameter, the following limits have been found 
by the author to give satisfactory results as far as they have been used, 
but as yet they have only been tried in certain sections of work :— 


For holes. — 0:0005 go in, +0001 not go in, or a mean of +7555 
Force fits .. +0°006 go on, +0°004 not go on, do. ＋ 1090 
Driving fits. +0°0015 do. --0:0005 do. do. +1309 
Sliding fits... —0:0005 do. -00015 do. do. - 1095 
Running fits - 00015 do. -0°0025 do. do. — 1000 
Loose fits... -0:004 do. - 0006 do. do. — 1050 


(ii.) Influence of use of Gauges and Standards on Specialisation 
of Plant for Individual Operations This might be classified briefly 
as follows :— 

(ii. a) Standardisation of Operation.—Where individual parts or 
details cannot be assimilated it is advisable to consider single similar 
operations on a number of different parts ; for instance, a flange- 
facing operation as a first operation to be performed on a specially 
designed tool, preparatory to dealing with the more complicated 
operations on the same part on more suitable tools, or the production 
of threaded spindles of all sorts by —(1) rough turi iog, (2) grinding, 
(3) threading on a special tool. 

(ii h) Standardisation of Detail. This is the most important point 
for consideration in manufacture, and cannot be thoroughly carried 
out except by the help of gauges. Standardisation throughout 
manufacture facilitates close attention to the best and cheapest 
carrying through of every operation, in the case of a casting, from 
the best form of pattern to meet the requirements of the foundry to 
the best form of casting for the application of special tools to each 
operation. No single operation on which time can be saved is too 
trivial for the fullest consideration of specialisation in methods and 
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plant; the time so expended must be looked upon as first coet to 
effect a dally saving. Here might be mentioned the consideration of 
saving in time occupied in setting, in which there is often as much 

in for time-saving as in the actual time taken in cutting. 
Standards facilitate the use of special chucks and fixtures in which a 
casting or forging is readily set by locating points, and clamped 
quickly by means of eccentric clamps, knurled-headed screws, or 
other similar means. Drilling, too, on circular or rectangular sur- 
faces, should, where possible, j^ standardised, and drill jigs should 
be used as a means to accurate reproduction. 


iii.) Influence of the use of Gauges and Standards on the Application 
of Routine Method to the Production and Storage of Individual Parts 
or Details.—A. system of storage is introduced by means of which 
each individual part or detail has a symbol for type, and a number 
for size, à maximum and minimum stock being fixed. A stock-card 
is kept in a slide in each partition in the stores, incomings and out- 
goings being entered on the card, and an order issued when the mini- 
mum is reached ; in this way stock of parts is automatically kept at 
its right lev: 1. 

All standard details are stocked in properly labelled partitions in 
stores, a maximum and minimum stock being fixed. 


[The Paper concluded with an illustration of the system as carried 
out in actual practice, specimen cards and furms being given in an 
appendix. 

DISCUSSION. 


Capt. SANKEY said that the arrangement described in the Paper was 
an excellent one for a first approximation, but modifications would have to be 
carried out after a little experience. No provis on bad been made for 
changes which were inevitable. The employment of the limit gauge should 
be limited. The amount of capital involved in having limit gauges from 
Ig in. up to Aft. would be so great that very few manufacturer8 would be 
able to face the expense. He did not agree with the establishment of a 
viewing department. 

Mr. W. H. ALLEN said that he fully agreed with everything in the Paper, 
and at Bedford he had adopted the system described. In reply to Capt. 
Sankey, he said changes only took place periodically. Limit gauges had 
not yet been considered for large sizes, and certainly from Aft. downwards 
he should not go by increments of Pein. He had tried the limit gauge, and 
did not think it would be possible to go on without it. 

Mr. MATTHEWS said the velue of the limit gauge had been recognised 
by one of the best known engineers in the time of the Crimean war—viz., 
Mr. John Penn. If the cost of the gauges was going to be more than the 
work would carry, it was a bad thing. The most important thing was to 
start with a standard of one’s own, and keep it asa standard. Otherwise 
all sorts of makes, and sizes occurred This had been one of the great 
curses of the Whitworth thread. Possibly Dr. Glazebrook, of the National 
Physical Laboratory, would be able to assist the trade. 

Mr. CROSSLEY said he had used limit gauges at Openshaw for a 
considerable time. 

Lieut.-Col. CROMPTON said that limit gauges prevented error toa 
certain extent. The cumulative error might be so considerable that a 
pomt would be arrived at, at which there would have to bea self-centreing 
device without depending on limits. With regard to Capt. Sankey's 
remarks, the main object of having a limit was that you could do away 
with highly-paid inspectors. This he agreed with, as it enabled the 
inspectors’ department to be very much reduced by the aid of a viewing 
instrument. 

Mr. MARK ROBINSON thought that the question of expense did not 
mean that the gauges should be abolished. There were numerous occasions 
in which it would not be advisable to use them, but for repetition work 
they were invaluable. As a rule there should be two viewing departments 
in a works. The works manager's viewer, who could prevent work coming 
out of the shop at all, and then there was the viewing, which ought to 
come on after that, and this should be of à much more severe kind. 

Mr. DAVEY tnought that standard gauges should be universally 
available and used where necessary. 

Prof. BARR considered the viewing department was of great importance 
in a manufacturing department which manufactured a number of articles 
of standard size. He thought Capt. Sankey's views were quite wrong, as 
there were no works in which there were a great variety of large sizes, and 
from 2ft. upwards, only one or two sizes would berequired. The difference 
between work which was being done purely for stock and that being done 
for contract bad not heen mentioned. He agreed with the adoption of a 
aystem of symbols both for material and for operatione. 

The CHAIRMAN (Mr. W. H. Maw) pointed out tbat the question of 
employment of standard details for the building up of more than one article 
had not been touched upon. Mr, Marshall had been working upon this for 
inany yeara with the object of avoiding the repetition of details which were 
applicable to more than one article with but slight differences. The 
collar of a shaft, for instance, might vary but a fraction in its application 
to many kinds of machines, and it was this which it was desirable to prevent. 

Mr. CROSSLEY said he had introduced this system and it was working 
satisfactorily. 

Mr. CAMPBELL said the same system had been put in operation at his 
gas engine works. The whole range of their engines were built up from 
almost one set of patterns. 

Captain SANKEY said the same thing had been done in connection with 
Messrs. Willans and Robinson’s works. 

Mr. W. H. MAW said that Mr. Marshall’s difficulty in applying this 
system to details used in connection with a number of various machines 
had been to get the different departments to work together. 


INTERNAL-COMBUSTION ENGINES FOR DRIVING 
DYNAMOS. 


BY HERBERT A. HUMPHREY. 


There are now fifty firms manufacturing large gas engines of 200 H. r. 
and upwards. Almost all these firms have entered this new branch 
of engineering during the last five years, aud the large gas engines 
now running have been constructed, with but few exceptions, during 
the last 34 years. The engines now completed or on order number 
498, having an aggregate capacity of 310,865 HP.; and of these, 390 
engines are for dynamos, and give collectively 198,405 1. H. p. 

The central station engineer is now fully alive to the fact that the 
gas producer and gas engine constitute the cheapest means of gene- 
rating electric power where coal is the basis of the energy. "The 
internal-combustion engine is rapidly attaining to sizes of units which 
are large enough to suit even the big tramway statioas, and, when 
suitably designed, has proved quite as reliable for driving alternators 
in parallel as the best steam engine. 

The following types of gas engines are now made for driving 
dynamos, and figures are added showing the numbar of impulses per 
revolution and the horse-power up to which each type is constru:ted. 


* 
$ 


c 
8 


Single cylinder 1 
Vin-B.vis . . . 1 600 2 

Four-stroke eyele |eimeylinder | 1 | soo 4 
single-acting .. Tandem cylinder. 1 1,200 5 
Double tandem ...... 2 2,500 6 

Vert. 2, 5 and 4 cyl. 14,2 1,000 7 

Single cylinder ...... 1 1835 8 

Twin cylinder 2 1. 9 

F 0 018 d cle J Tandem cylinder ... 2 2,000 10 
ouble- acting. | Double tandem 4 4, 000 11 
Vertical 2 cylinder... 2 2,000 12 

Two-stroke cycle f Oechelháuser, 1 cyl. 1 1,000 13 
single-acting .. | Oechelhiuser, 2 cyl. 2 2,000 14 
Two-stroke cycle \ Körting, loylinder.| 2 2,000 15 


double-accipg... | 


Single-cylinder single-acting gas engines, although made in large 
powers (600 H. P. to 700 n P.) by theJohn Cockerill Company of Seraing, 
and by Messrs. Richardsons, Westgarth & Co. in this country, 
would not usually be chosen in large units for dynamo driving, 
except where regularity is not important. It is interesting to 
note, however, that 100 H P. gas engine sets of the single-cylinder 
aingle-acting type are actually in use at the Embrach Works, driving 
belt-driven three-phase alternators iu parallel, a small additional fly- 
wheel being placed on the armature of each machine. 

One of the first types to gain prominence was the vis-à-vis engine, 
manufactured by Messrs. Crossley Bros., who make engines of 
500 HP. and 600 m P. with two cylinders, and the Gasmotoren- 
Fabrik Deutz, who have carried this type up to 1,200 H.P., using 
four cylinders. Probably no more engines of this type will be made 
on the Continent, as the Deutz firm have abandoned the design in 
favour of double-acting single and tandem cylinder engines. Conse- 
quently, although this vis-à-vis type has done excellent service, and 
is now in use for driving alternators in parallel on a large scale, little 
need be said about it in face of the change to the double-acting type 
which is taking place. 

Type No. 4 is being made by Kórting Bros. of Hanover, who get 
about 300 H.P. to 400 H. P. out of each cylinder, the two cranks being 
placed at 180deg. This type is going to be largely adopted, but the 
tandem engine(type No, 5), with its straight-line stresses and eq ually- 
timed impulses, is likely to live longer than the vis-a-vis type or the 
twin-cylinder type. The Premier engine is an example of the 
straight-line type, and the Premier Gas Engine C». have held a front 
place among the pioneers in large gas engines. The Nürnberg Com- 
pany and the Cockerill Company also make very powerful engines of 
the ordinary tandem type, suitable for direct-coupling to both direct- 
current dynamos and alternators. The double-tandem engine (type 
No. 6) can be carried to very large powers, and makes a simple and 
strong engine but it is heavy for its work and covers a large floor- 
space. Very good work has, however, been obtained from this 
engine, and it is suitable for driving alternators in parallel up to 
units of 2,500 H.P. 

Quite a number of firms now manufacture vertical gas engines 
with two, three or four cylinders (type No. 7), all of them constructed 
specially for dynamodriving. The Westinghouse Companyare the best 
known makers in connection with this type of engine, but 
Tangyes Limited and the Campbell Gas Engine Co. now con- 
struct vertical engines up to 300 HP. and 400 HP. The last-men- 
tioned company make a four-cylinder vertical engine which is 
extremely well balanced, and, as it gives two impulses per revolution, 
provides great regularity of turning moment. Messrs. Fielding 
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and Platt have made their first four-cylinder vertical engine, enclosed 
type, and expect a number of orders for engines of 100 H.P. to 200 H.P. 
any attempts were made to get over the difficulty of a piston-rod 
stuffing box, and Messrs. Dick, Kerr & Co. years ago constructed and 
ran at Belfast engines with double-acting pistons and piston-rod 
lands. The solution of the problem has, however, come gradually, 
and the Cockerill Company, followed by numerous other makers, have 
now examples of efticient stuffing boxes fitted in the closed ends of 
gas engine cylinders and giving no trouble Once this difficulty is 
removed, the gas engine must logically be manufactured as a double- 
acting machine, for by simply duplicating the valve-gear twice the 
power and twice the number of impulses are obtained from the same 
size of cylinder without increasing any of the working stresses. So 


Fig. 1. 


1 Cylinder.4 Stroke Cycle. 


completely has this fact been recognised that all the leading makers 
now construct double-acting engines (types Nos. 8to 12) ; and powers of 
1,000 H.P. with single-cylinder engines, and of 4,000 H. p. with double- 
tandem engines, of the double-acting type, are readily obtainable. 
Nearly all the important orders which are now being placed for 
large gas engines are for the double-acting type, and all the types 
Nos. 8 to 12 give thoroughly efficient prime movers for central 
"station work. In fact, the tandem cylinder engine (type No. 10) and 
the vertical two-cylinder engine (type No. 12) are among the chief 
favourites on the Continent and in this country. The Nürnberg 
Company and the Deutz Company build double-acting tandem engines 
which leave very little to be desired in the way of simplicity, smooth 
running and good turning-moment qualities. 


Fig. 2. 


2 Cylinder. 4 Stroke Cycle Vis-a-Vis. 


The Nürnberg engine has the whole of the weight of the piston 
and piston rods carried on slides running on guides, so that the 
piston and stutfing-box friction is reduced to that due simply to the 
rubbing contact on the piston rings and the packing in the glands. 
The front slide constitutes the ordinary crosshead, and the back slide- 
block is utilised to introduce and discharge the water required for 
cooling the pistons and piston rod. This type of engine has ao far 
reached the lowest consumption of both gas and oil for a given 
outout of power. 

The new type Westinghouse gas engine now being made in this 
country for powers of 500 H P. to 2,000 H. P. bas much the appearance 
of the vertical Corliss engines so largely used in the United States. 
The two double-acting Otto-cycle cylinders are carried on A- frames. 
and the connecting rods are coupled to overhanging crank-pins at 
either end of the shaft, so that only two large bearings are required. 
Between these bearings the alternator and flywheel are placed, and 


the whole forms a very compact and powerful set, occupying the 
minimum floor space and running at speeds closely corresponding to 
the usual speeds of similar size steam units used to drive large 
alternators, | 
The Oechelháuser engines have been largely built for dynamo 
driving by the Deutsche Kraftgas Gesellschaft, and one of their 
finest examples is to be found in the central power station at Ilsede 
Hütte, where electric power is developed by gas engines coupled to 
alternators and supplying three-phase current at 10,000 volts to 
rolling mills at Peine, about 5 miles away. The gas engine sets are 
in 1,000 H. P. units, and run in parallel with steam-driven alternators, 
but the latter are to be superseded when the full 6,000 H. P. of gas 
engines (L. e., 6 units) is installed. | 
ast, but not least, we have the Korting gas engine, which heads 
the list with the highest aggregate of power of any type. It is the 
only engine at present on the market which gives two impulses in 
one cylinder per revolution, being in this respect like an ordinary 
steam engine. Many firms have taken out licences to build this 


Fig. 3. Fig. 4. 
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? Cylinder. Stroke Cycle Twin. 4 Cylinder, 4 Stroke Cycle. 


engine, and in this country it is made by Messrs. Mather and Platt, 
who have just supplied their first 700 H.P. engine for dynamo driving, 
and by Messrs. Fraser and Chalmers. Full descriptions of the 
Körting and Oechelbüuser engines have app-ared in the technical 
journals, and these types are now almost as well known as the Otto- 
cycle engines. | 

Brief mention must be made of the Vogt gas engine, which, like 
the Korting engine, gives two impulses per revolution in one 
cylinder. It is unique, in that the explosions take place over 
water, and the motor-cvlinder is filled with this fluid. The com- 
bustion-chambers are above the cylinder-level, and the water rises 
and falls in these as the piston reciprocates. This engine embodies 
the principle of internal cooling, so that water-jackets are dispensed 


Ein. 5. Fig. 6. 
r A A | 

B 

— | B | 

— — 
C 

C 
| 


1 Cylinder Oechelhauser. 2 Cylinder VDechelha user. 

with, and the metal cylinder may be made as thick as strength 
requires for any size of cylinder. No hot gases come in contact with 
any moving part of the engine except the valves. Probably a good 
deal will be heard of this engine in the future, as the results obtained 
with an experimental engine of small size are excellent. 

In the Author’s opinion sufficient attention has not been given to 
the construction of gas engines intended to take a supply of both gas 
and air, separately stored under pressure. For central stations of 
large size the previous compression of the gas and air, so that they 
may be drawn as required from reservoirs, has much to recommend 
it, and involves, with proper precautions, no spesial danger. The 
advantage of the two-cycle gas-engine wouli then be attained, 
without the complication of each engine carrying its compressing- 
plant, together with all the extra valves and gear required. Also, 
there is no reason why the heavy and somewhat noisy cam-gear on 
gas-engines should not be replaced, and the valves operated by com- 
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pressed air, or even high-pressure burnt ga:es stored from the 
motor-cylinder iteelf, controlled by a small rotating valve. 

The term *internal-combustion engines” embraces oil engines; 
but oil engines above 200 H.P. are rare, and cannot compete in cost 
of fuel with gis engines using cheap producer gas, especially when 
the system of recovering the ammonia trom the coal—as in the Mond 
pon plant—is available. "The Diesel oil engine has attained a 

igh degree of economy, and has been applied to dynamo driving up 
to 200 H.P. units. 

In general a gas engine giving at least one impulse per revolution 
is necessary for a)l central station direct-coupled dynamo sets, and, 
in cases of alternators working in parallel, engines should be chosen 
which give two impulses per revolution. The exact solution of the 
alternator in parallel problem is too complicated, owing to the inter- 
action of the sete, to be given here; but some idea of the relative 
value of different types of engines for this class of work can be 
gathered from the Klónne diagrams, which take no account of this 
inter-action, and are reproduced in Figs 1-6. In each case three 
curves are drawn :— 

(a) Theturnirg-m« ment curve corrected for inertia of reciprocating 
parts; the straight line representing the mean work or resistance is 
made with the rame ordinate in all cases. 

(b) The corresponding angular-velocity curve. 

(c) The corresponding angular-deviation curve, showing at any 
moment the angular ditference between the position occupied by the 
flywheel, and the position it would have occupied had the rotation 
been abeolutely uniform. 

The moment of inertia of the rotating parts, the weight «f the 
reciprocating marses per square inch of piston area, and the ratio of 
connecting rod to crank length is assumed to be the eame for all five 
cases. 

Using these diagrams it was found that for a 500 H P. engine 
(700 H.P. meximum) running at 125 rev& per min., coupled to an 
alternator having a pericdicity of 50 cycles per second, the ratio of 
the moments of inertia required to restrain the angular deviation 
to + 3deg. in all six cases was :— 


1 cylinder 4 stroke cycle .................. e —— ees 37˙5 

, 2 do. do. CCCCCCCCCCCC rh 231 
. 2 do. do. tandem  ..............- eee eee een 10:2 
4 do, do ru Mc e „ 10 

1 do. Oechelh auser 5 ee dua. ELO 

2 do. do. tandem AN ee vo eee adest ivdo ne 10 


These are theoretical results and cannot be directly applied in 
practice ; still they convey to the mind an approximate idea of the 
relative merits of the different types. 

The large central electric stations of the future will employ pro- 
ducer and gas engines, and several existing stations with steam 
plant are to have gas engines for ad litional power with the ultimate 
object of the entire replacement of all steam plant. 

DISCUSSION, 

Mr. CROSSLEY failed to see why in the future the vis-à-vis gas engine 
would have to be abandoned. It was admittedly one of the simplest, most 
accessible and cheapest to build. With tandem engines, and glands with 
the piston in a closed cylinder, the piston must be watered even before 
20in. cylinders were reached, which was not the case with the vis-«-vis 
engine. Watering was a very considerable nuisance and a very consider- 
able danger. It was terrible to think what might be the results of the 
stoppage of the circulating water in a watered piston. Taking a 6in. 
piston, to make it fit the piston properly when it was hot there would 
have to be a clearance of about iin. when it was cold. Engines with 
water cooled pistons coming through an expansion chamber lost about 
9 per cent., and in the Griffin engine, which had been described before 
the Society of Arts, the loss was 16 per cent. at the piston rod end. He 
did not think motion beams were needed until after a certain size was 
reached because they were an extra complication, and the angular thrust 
was practically nothing. The wear and tear was due to the rings. 

Mr. MICHAEL LONGRIDGE said he had endeavoured to get tenders 
from English firms for 500 H.P. gas engines, but had found hardly one 
such running. In Germany there were a large number but they were 
mostly working with weak blast furnace gas. With such gas there was a 
greater dithculty of keeping the engine together than when working with 
ordinary producer gas or town gas. Hitherto he had felt great diffidence 
in recommending gas engines for large powers, but if they could be brought 
into & practical state they would prove economical for many purposes. 

Mr. MARK ROBINSON said he would like to hear discussed the value 
of the various cycles adopted, from the point of view of reliability of run- 
ning, having in view the possible danger of pre-ignitions through over- 
heating. Obviously the two cycle engine was better than the four-cycle. 
Other things being equal, twice as much power ought to be obtained from 
a given size of cylinder and a given crank, but it would be very instructive 
to hear discussed whether the other things really were equal. For instance, 
in order to work safely with a two-cycle engine, was it necessary to intro- 
duce a scavenge, or could it be done without in a four-cycle engine? Further, 
if certain cooling arrangements worked well with blast furnace gas, to what 
extent might gas with a greater heating power be relied upon" 

Dr. EDWARD HOPKINSON said that although the inherent fuel 
economy of the gas engine was much higher than the steam engine, still it 
was not 80 very much greater as to put the steam engine out of compari- 
son when all the other logaes were considered, Taking a full load run upon 
& gas engine and upon a steam engine they might take the comparative 


figures of 21lbs. of fuel per kw. hour for the higher class of steam engine, 
and taking account of tbe various losses in the steam required for the 
producer, 2lbs. might be taken for the gas engine. The difference, how- 
ever, was made quite insignificant when other factors were taken into 
account in making up the total cost of the energy derived from the two 
sources, but in considering the conditions of an electric generating station 
where the load factor, on the average, did not exceed 25 per cent., the 
comparison took a very different form indeed. Eight pounds of coal per kw. 
was not a bad result for a steam driven electric generating station, and 
although the same figures were not available for the gas engines, 
still the stand-by losses were obviously enormously less. The losses on a 
producer could be stopped instantly by stopping the gas. A producer 
which would consume one ton of fuel per hour when running, would 
not consume more than 20lb. an hour at the outside when standing 
idle. If all these were reckoned up it would be found that the 
figure in the case of the gas engine which would compare fairly with 
the 8ib. already mentioned for steam would be about Slb. Here 
was an enormous economy which gave ample justi fication for Mr. 
Humphrey’s view that the gas engine must be the type for the future in 
the electric lighting station. His own figures had been based purely on 
the point of view of economy and had not taken into account the possibllity 
of the recovery of ammonia. His experience with gas engines had been a 
brief one, and only with the Korting type. He thought the author had 
somewhat underestimated the aggregate capacity of gas engines of large 
eize on order. The various makers of the Korting engine had on order 
something like 80,000 H.P., which was a third of the total given for all 
makers, Generally speaking our experience had yet to be gained, but 
there was no doubt that that experience was tending towards the double- 
acting single-cylinder engine. The difficulty in connection with the piston 
rod passing through the front end of the cylinder had now quite dis- 
appeared. It was a question bound up with the water-cooled piston 
rod. The single cylinder Korting engine was now being made up to 
2,000 H P. 

Mr. DAVEY said that the cost of the producer had been left out of the 
discussion altogether. In blast furnace gases the producer gave the gas 
for practically nothing, and maintained a fairly uniform quality without 
any of the difficulties which attended the ordinary producer. What was 
wanted in the application of the gas engine was a producer which would 
take the place of the steam boiler. If a satisfactory producer could be 
obtained which could be worked at the same expense as the steam boiler, 
and allow of 70 to 80 per cent. of the calorific value of the fuel being 
obtained, the gas-driven generating set would be a most economical prime 
mover. Looking at the matter in this light, he waa surprised that 
more gas-driven electric lighting stations were not in existence in this 
country. 

Major-General WEBBER referred to the earliest work in gas-engine- 
driven electric generating stations, such as that at Be.fast and the Paris 
Exhibition of 1882. "Then in 1895 Mesers. Dick, Kerr & Co. had, largely 
at his instigation, expended a very large amount of capital upon designs 
and plant for the construction of gas engines up to 150 H.p. But the 
subject was not ripe then, and Mr. Davey had really bit the nail upon 
the head, viz., that the gas producer was the chief cause of the drawback. 
The Mond producer was the latest, but electrical engineers desired a 
producer which would do its work and nothing more. They wanted 
nothing to do with by-products. Those now ‘erecting Mond plants in 
North Wales were evidently able to do so with very great economy, as the 
gas was to be delivered at jd. per 1,000 cubic feet. If this was done, then 
Dr. Hopkinson's figures of 5: 8 would be achieved. But at present he 
could not see that the use of gas for generating electricity would become 
general for some time. 

Prof. F. W. BURSTALL, speaking upon the question of driving 
alternators in parallel and the amount of permissible variation in the 
angular velocity, said that he had been investigating the matter for some 
time, and for three months had been endeavouriog to ascertain what 
would satisfy electrical engineers in this respect. Some seemed to con- 
rider that a deviation of one in 350 would do, whilst others wanted only 
one in 700. But could not electrical engineers construct dynamos which 
would not go out, of parallel even when the deviatiovs exceeded this amount? 
As a mechanical man be had made suggestions to dynamo- builders such as 
copper-pole pieces being employed, but they had been treated with ridicule, 
He had got out dimensions for a 1,000kw. alternator which required a 
50-ton flywheel 18ft. in diameter running at 50 revs. per min. and a 
1 in 150 deviation, running in conjunction with a four-cylinder single- 
acting engine. This was a rather heavy wheel ; but if the dynamo-makers 
could see their way to do with a smaller cyclical variation, the practicability 
of gas engines for dynamo work would be much nearer. He was, however, 
not so optimistic as Mr. Humphrey. 

Mr. CHARLES HOPKINSON, taking up the question of parallel 
running of alternators, said the variation of speed was the product of two 
things, viz., the inertia and the turning moment. The really important 
factor was the inertia of the machine, and the turning moment did not 
very much matter. If there were a number of alternators running in 
parallel satisfactorily, and steam-driven, aud if each one was to be taken 
away and c upled to a gas-engine with a very much less uniform turning 
moment, he believed the alternators would still be found to run in parallel. 
On the other hand, if the alternators were not running in parallel with 
steam engines, they would not be found to be running in parallel when 
coupled up to a turbine. His reason for stating this was that lately he had 
gone very fully into the practical and theoretical effects of the local 
currents in the fields of alternators, as well as the variation of the field 
currents and the amortisseur currents, on hunting, and he found the 
hunting to be very largely conditioned by these effects. If they had a 
number of alternators driven by turbines with an absolutely even turning 
moment, and one machine was retarded, this machine would oscillate 
about the position of steady motion, and be sometimes ahead and some- 
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times behind the others, and having a perfectly definite period dependent 
only upon the inertia of the machine and on its electrical properties. 
He had confirmed this view by experiment. The damping effects of 
all the local currents mentioned was dependent very largely upou the period 
of that oscillation, and the amount of damping increased very largely with 
the period—i.c., the slower the oscillation the more powerful the damping. 
Probably it would be found that when large alternators had to be designed 
in the future to run with gas engiues, what would have to be looked at was 
not the variation of speed ia the revolution, but the inertia of the dynamo 
and fly wheel considered as a whole, the flywheel being considered as part 
of the dynamo and not part of the gas engine. 

Mr. Ll. B. ATKINSON said there was an entirely electrical solution to 
the trouble of parallel running of dynamos—viz., the use of non-synchronous 
orinduction generators. Such generators had been utilised on a very large 
scale with water and steam power, and the variation given in the cyclical 
diagrams would hardly effect in the least the running in parallel of such 
machines. 

Mr. W. H. BOOTH said that the larger number of the gas engines 
mentioned in the Paper were of foreign origin, and it appeared to him that 
if it had not been for the blast-furnace gas we should never have had these 
engines. Seven yeara ago he had made the first experiment with blast- 
furnace gas in this country, but ironmastera had not done anything with 
it, whereas Germans and Belgians had followed the matter up, with the 
present result. He would like to know what proportion of the 581,000 E. P. 
mentioned in the Paper related to engines using blast-furnace gas, and how 
much for engines using producer gas. Blast-furnace gas was particularly 
applicable to gas engine driving, as it was singularly free from hydrogen, 
did not explode prematurely to the same degree which other gases did, and 
its degree of compression was much greater. 

Mr. À. J. LAWSON referred to the Diesel oil engine, which he said was 
& single-cylinder engine, giving very excellent results with fluctuations 
almost as great as on a tramway load. He was now about to test a 100kw. 
set, and would place any information at the disposal of the members. 

Dr. A. B. W. KENNEDY said he did not see the relation between 
Dr. Hopkinson's 2ilb. and 81b. The average steam-driven generating 
station with a load of from 75 to 90 per cent. during its best 8-hour 
charge usually had a fuel consumption of 34lb. to 3łlb. per kilowatt- 
hour, and a station running week in and week out with all its losses due 
both to load-factor and stand-by would be using about 55lb., non.con- 
densing, so that there was really nothing like the great difference mentioned 
by Dr. Hopkinson. 

Dr. HOPKINSON said that 81b. was the actual average of a very large 
number of stations, and was a fair average of the coal consumption per 
kilowatt-hour. No doubt there were a large number of stations doing 
better than this. The figure for gas was 3lb. and not 211b. 


Mr. CAMPBELL sad there was absolutely no difficulty about providing 
satisfactory producers either for coal gas, coxe' or anthracite which need 
not be accompanied by ammonia recovery. With regard to the advances 
made by German engineers in gas ergine manufacture, he said this had 
been due to the fact that power users had given them a chance of seeing 
what they could do. This had not been the case in England. It was to 
the honour of Messrs. Brunner, Mond & Co. that they had started the 
first firm in this country to enable British gas engine n.akers to show what 
they could do, and the attempt had been carried through in a most suc- 
cessful manner. There was no difficulty in the parallel driving of three- 
phase alternators by means of belts as mentioned in the Paper; the 
difficulties arose when direct-coupling was used. The author had also 
advocated an engine with one impulse per revolution for driving alternators, 
but his firm had a couple of gas engines running in Spain which only gave 
an impulse every two revoluricns, and these were running direct-coupled 
to three-phaee generators, There was a magnetis brake to the fly wheel of 
each engine, and the overplus of current was used to restart the engine or 
enable it to keep step with the other. 

The Hon. C. A. PARSONS said the whole data of this subject to enable 
a full discussion was not available. Some more details were necessary with 
regard to the cost of running gas engines as well as the capital expenditure 
and reliability. His personal experience with steam and gas was that the 
difference was not anything like so great as Dr. Hopkinson had made out. 


Mr. HUMPHREY, in reply, said his reference to the vis-à-vis engine 
was in contemplation of the future replacement of steam driving by gas 
engines and the consequent standardisation of types. If Mr. Longridge 
had made his application for large gas engines recently he would not have 
been disappointed. His enquiries had been made some time ago. He 
would not attempt to answer Mr. Robinson's questions in the short time 
at his disposal. As a comparison of the cost of steam and gas driving 
under exactly similar conditious, he mentioned an instance of some gas and 
steam engines running side by side and under the same superintendence. 
It was in an electrolytic works, and the cost of the steam driving was about 
double the gas driving. 
Dr. A. B. W. KENNEDY said it must have been a very bad steam engine, 
Mr. HUMPHREY said that the cost per unit measured at the switch- 
board was 0°14d. by gas and 0268d. for steam. He wished to correct the 
statement made by Major-Gen. Webber as to the price of Mond gas in 
North Wales. It would not be much less than an average of 2d. per 
1,000 cubic ft. As to cyclic variation, he admitted that if à dynamo 
maker was asked what he wanted in this respect he would try to be on 
the safe side and say something like 1 in 700. But this was not necessary ; 
one big American electrical engineer had assured him that 1 in 400 was 
quite sufficient. With regard to Mr. Booth's statement that hydrogen 
gases were not suitable, he thought this was a mistake. Lighting gas, 
with which most experiments had been conducted, had 50 per cent. of 
bydrogen ; and compression could be continued to.a very high degree. No 
one had yet shown him, either, that lighting gas would not ignite where 
producer gas would. 


SECTION VII.—APPLICATIONS OF ELECTRICITY. 


Previously to the two papers last mentioned, the Electrical 
Section diseussed the question of wireless telegraphy, the 
subject being introduced by Mr. E. A. N. Pochin in the 
following short paper : 


WIRELESS TELEGRAPHY. 


BY EDMUND A, N. POCHIN, B.A. 


This subject offersa wide field for discussion, both on account of 
its novelty aud its far-reaching pose Recent developments 
have aroused much interest, and some very important facts have 
lately been established. 

(1) Up to considerable ranges earth-curvature is not a fatal 
obstacle, but hills may exercise a serious influence. 

(2) The ether exhibits what we may provisionally call a variable 
transparency to Hertzian waves, eunlight being an important factor. 

With regard to both of these phenomena, it is probable that certain 
wave-lengths offer special advantages, whilst the second affords a faint 
clue to the relative share of earth and ether in transmission. Amongst 
probleme that of isolation is, undoubtedly, the most important, and 
in this direction two methods have been employed which may be 
termed respectively syntonic and optical methods. 

Syntonic Methods.—The vertical wire or network commonly used 
must, of necessity, radiate equally iu all horizontal directions, and, 
therefore, frequency alone is available as a means of discrimination. 
The conditions for sharp tuning ate well understood, and theoretically 
a high degree of privacy seems possible. The most exaggerated ideas 
are, however, current regarding what has hitherto been attainable in 
practice. At present there is no property in special wave-lengths, 
and, although central control provided by international legislation 
may do much to prevent iuterference, messages of this class must 
always remain open to interception over a large radius by syntonised 
instruments or by untuned apparatus at closer quarters. And, 
although the latter may sometimes be checked by interference signals, 
superposed on the original message, the plan cannot be regarded 
as final; nor, again, must we overlook the effect of atmospheric 
discharges. In the closed-circuit system with two syntonised coils, 
one for transmitting and the other for re:eiving, sharper tuning is 
practicable ; and if the coils are vertical, an element of direction is 
also secured. This method is unaffected by atmospheric electricity, 
but is comparatively deficient in range. Mechanical tuning may be 
mentioned, involving the;use of reeds or tuning-forks, in addition 
to the electrical portions ; but it should be noted that sharp tuning 
at low frequency must imply slow signalling. No detailed infor- 
mation is available regarding the more recent earth-conduction 
methods. 

Optical Methods.—1t is unfortunate that so little attention has 
been devoted to the use of lenses and reflectors in connection with 
Hertzian waves for telegraphy. Not only would great privacy 
result, but we should also be able to give a ship her position. It 
would be hard to overrate the importance of any system for effecting 
this reliably, even over so short a range as 10 miles, and with an 
accuracy as low as 50 per cent. Tae obstacle which confronts us 
at the outset is our present inability to radiate a larze amount of 
energy from a small area. So far, a distance of about 2 miles is 
credited to their use. Allied to the foregoing is photophonic 
signalling, depending on the properties of selenium. ln the sense 
intended no privacy, of course, arises from cipher, selector switches, 
&c., nor has any great success attended the use of relay s'ations for 
maintaining communication along a narrow belt. 

General Remarks. — The lack of a satisfactory metrical detector has 
been a serious bar to progress by small gradations, making research 
highly tentative and laborious. Tune ability to employ some form of 
galvanometer would enable curves to be plotted and maxima and 
minima rapidly determined for each variable. For the production 
of wave-trains we still depend on a condenser discharge. The 
resulting oscillations are, no doubt, sufficiently sinoidal for the most 
exacting ; but, in view of dissipation by brushes and other causes, 
may not their strict isochronism have been too hastily assumed? 
Any deviation must be highly prejudicial, as the radiator and 
receiver would tend in opposite directions. The wide and irregular 
variation between successive discharges is another difficulty which 
can be best appreciated by those who have worked with condensers. 
Alternators have been built with a frequency approaching 30,000 per 
second, and seem to deserve a reference 1n this connection. 

Every department of the subject is a source of views and theories 
too numerous to mention, cohesion and diffraction being especially 
fertile. But wider knowledge will probably tend to reduce that 
difference of expression aud idea which now divides the phenomena 
of high frequency from those of low frequency. The possibilities 
arising from the use of two or more rauiators in suitable phase- 
relation to reinforce waves in a particular direction, or from a cor- 
responding arrangement in the receiver, the creation of stationary 
waves or nodal areas, and the employment of the earth's free period 
are amongst epeculations which must have occurred to many, over 
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and above any detailed improvements in the proportions or arrange- 
ment of apparatus on present lines. 

In conclusion, whatever views are taken regarding the merits of 
any existing system, we all hope, and probably believe, that develop- 
ments will be forthcoming to 1ender wireless telegrapby a reliable 
means of communication, fitted for regular commercial work, in 
those special de partments to which it is so eminently adapted. 


DISCUSSION. 


Sir WILLIAM PREECE said that this was the first time they had had 
a Paper put before them on this subject by a man who knew what he was 
writing about, and it was a distinct contrast to the vast amount of non- 
sense which had been spoken about wireless telegraphy, and also to the 
mathematical Papers on it which had been read. In 1896, Mr. Marconi 
had come to this country and had been favoured with all the facilities of 
the Post Office, and it was most unjustifiable that the unkind remarks which 
had been passed upon the Post Ottice should have been made, But since 
1896 not very much had been done. Perhaps a little more was known of 
the theoretical principles, and of the air disturbance and the earth and its 
conductivity. In any consideration of the subject, the earth as a conductor 
could not be ignored. The only real novelty pointed out in the Paper was 
that referring to the high-frequency alternators. These had been applied 
by Mr. De Forest and Tesla in America with apparently very great success. 
But the practical question was: Had we, during the last seven years, 
advanced one step towards the practica] development of this new system 
of telegraphy ? The advance had been very slow. There was a very vast 
difference between the distance which could be signalled over water and 
that over land. The speed of signalling, upon which no information waa 
given in the Paper, was about 5 to 10 words per minute over the sea for 
long distances. For short distances, 15 words a minute had been accom- 
plished in Germany, but in America it had been stated that the De Forest 
and Fessenden systems were able to get 55 or 40 words per minute. If 
this latter figure were true, it was a most important advance, But speak- 
ing generally, there was not one single practically commercial wireless 
telegraph system in the world. 'The only one which approximated to it 
was his own, which was put into operation in 1896, and had been workiug 
ever since. It would be iuteresting to hear what was being done in other 
countries, Germany were advanciug very much, France was working very 
hard and the United States were doing a great deal. 

Mr. NEVIL MASKELYNE thought it must be realised that the term 
“ wirelees ” telegraphy was a misnomer. It certainly waa not wireless, and 
sometimes was not telegraphy at all. He knew cases in which it had taken 
two ships an hour to say to one another tbat they had nothing to say. It 
must be realised that the whole thing depended upon creating a disturb- 
ance in the atmosphere— although with such stations as the one at Poldhu 
this was not a disturbance but au absolute insurrection. In this lay the 
difficulty of tuning. The disturbance might be due to one big swing or a 

number of little swings. But just as disturbances so created had an effect 
upon a distant receiver, eo would smaller local disturbances have an effect 
at the receiving end, aud it was obvious that the great enemy to anything 
in the nature of syntony was to be found in the law of inverse squares. 
What was called wireless telegraphy was simply a means of electrical 
signalling, which was very useful in its way, to be employed when no other 
means were possible. It was only a stand-by to be used where wires could 
not be employed. Its only field of practical utility was between ship and 
ship or ship and shore, or between any points whicn could not be reached 
by cable. He was perfectly certain that it could never compete with wire 
telegraphy where there was an absolute metallic connection between the 
two stations. 

Mr. J. GAVEY said that a most exhaustive experiment was 1equired in 
order to determine the possibility of syntony which would admit of simul- 
taneous communications within certain definite ranges. Such experimenta, 
however, involved an amount of plant which was in the possession of very 
few people. In other directions he ventured to put forward a few definite 
conclusions which he had arrived at. First, syutonised installations, vary- 
ing from 60 to 100 miles apart, could be established and maintained with 
certainty and regularity. By syntony in tbis connection he meant having 
in view the longest possible distance, rather than with the view of main- 

taining independent connections. In other words, two unsyntonised 
stations would not cominunieate with certainty and regularity one-half 
the distance that two properly syntonised stations would. Secondly, in 
long-distance installations, there was at present but little practical know- 
ledge, and, from what one heard, communications of this character were 
of a very uncertain character, possibly due to a number of obacure causes 
which still required elucidation. Thirdly, sharp tuning was not very 
effective in maintaining a system from interruption by neighbouring 
installations beyond a certain definite range. That definite range required 
to be yet determined. When on the extreme limits of syntouised com- 
munication, one did not suffer very materially from other electric waves 
circulating through the ether, but unquestionably, if an untuned instru- 
ment was worked within a definite distance of a tuned installation inter- 
ruptions would take place, except, perhaps, in cases where the periodicity 
varied very widely. In other words, having a syatem tuned for long waves 
it was possible to establish another system with extremely short waves 
within 200yds. or 300yds. without mutual interference, The whole 
question turned very largely on the sensitiveness of the receiver. 
lf the receiving apparatus was actuated by the first impulee of a long 
series of undulations, then interference arose. If, on the other hand, the 
receiving apparatus required the accumulated effect of a long train of 
waves in order for it to respond, then there was freedom from interference. 
Further, he would like to suggest that for ordinary wireless telegraphy 
there were several types of receivers which were of more or less equal 
value. Practically he had found that a very simple type of receiver, con- 
sisting of a sharpened carbon pencil, adjustable and resting on a steel 


spring with a little spot of oil at the point of contact, took up almost 
any class of signal, assuming, of course, that the right periodicity 
was obtained in the receiving circuit, He had taken up signals 
of all kinds and varying lengths, by a slight adjustment of the 
inductance and capacity, from stations both in England and in France. 
Reference was made in the Paper to the absence of facta respecting electro- 
magnetic and leakage systems. He did not think it was possible to separate 
the two in practice. The range of a purely electromagnetic system was 
very limited, because the strength of the received signals varied inversely 
as the cube of the distance. In practice, therefore, the two systems had 
always been combined by overhead wires, with their extremities to earth, 
and, thus joined, the effects of the two systems were brought into play in 
developing that system of so-called wireless telegraphy. For the present, 
the effective range of that system could be put down at something like 
8 miles. Owing to the long lengths of parallel wires which were neces- 
sary, the system was not so applicable to ships and lighthouses us the more 
modern Hertzian system. 

Mr. W. P. GRANVILLE said that Sir William Preece had emphasised 
the fact that in wireless telegraphic experiments there was, as in all forms 
of telegraphy, a system of circuitation. Some three or four years ago he 
ventured to state his belief that Mother Earth” had much to do with 
“ether telegraphy," and after certain experiments carried out by Mr. 
Willoughby Smith and himself, he had come to the conclusion that the 
conducting layer of attenuated atmosphere that surrounds the globe at a 
distance of some fifty miles from the earth's surface had also very much to 
do with results obtained in wireless experiments. We were too apt to 
ignore the fact that, compared with the earth’s diameter, the thickness of 
the non-conducting atmosphere was only as asheet of tissue paper wrapped 
round an orange, and consequently all wirelesa experiments were carned 
on in the dielectric of a world-wide condenser ; therefore in interpreting 
the results we must be careful not to ignore either the earth’s conducting 
surface or the equally conducting surface of the upper layer of attenuated 
atmosphere. With regard to the use of lenses and reflectors in connection 
with Hertzian waves, it appeared to him that a paralleliaed beam would 
have many disadvantages ; for instance, it would be very limited in range, 
as it was difficult to imagine such a beam following the earth’s curvature, 
and probably it would be liable to be affected by diffraction. 

Major-Gen. WEBBER, taking up the remark in the Paper that no 
detailed information was available regarding the more recent earth con- 
duction methods, said this system had been applied in wells of 30ft. to 40ft. 
in depth at distances of 10 miles, and in mines at depths of 800ft. to 
1,000ft. at distances of 100 miles, and the disturbances set up had been 
by means of very sensitive interrupters, For those who had the means of 
investigating the syetem there was the possibility of discovering something 
which would be more successful than the present methods. As to com- 
munication over the sea, a great deal had yet to be learned. He would 
like to know whether the attempts to confine the direction of the waves 
within the area of any sector had ever been in any way successful. "This 
was very interesting in view of an example which came within his know- 
ledge quite recently. A four-funnel steamer with an installation fitted 
behind the four funnels attempted to communicate with Gibraltar when 
about 10 miles out, but utterly failed to do so until the boat was veered 
round ao that the funnels were not in the direct line of the waves. 

Mr. ALEXANDER SIEMENS called particular attention to the last 
words of the Paper. To do any good with wireless telegraphy it was best 
to work on with those things and apply it to those purposes for which it 
could be used. He considered Mr. Marconi had made a great mistake in 
trying the most difficult task first, instead of going slowly forward. 

Mr. POCHIN, in reply, agreed with Sir William Preece’s remarks, and 
contended that the sooner we came down to the rock bottom aud learned 
to talk sensibly and quietly, the better it would be for ourselves and the 
subject generally. Referring to Mr. Gavey's remarks, he said that a 
metrical coherer would enable experiments to be carried out on a laboratory 
scale, and they could then be extended to long distances without very 
much expense. The carbon coherer mentioned was a very satisfactory one, 
as also was the one described in the technical juurnals by Mr. Jervis Smith, 
which consisted of two pieces of lamp carbon, with a sewing needle con- 
necting them. Personally, he did not think the limit of signalling bad nearly 
heen reached, and if it were possible to signal with certainty as far as a 
lighthouse shoue, something of extreme comwercial value would have been 
accomplished. He was not aware that earth-conduction methods had been 
employed to anything like the extent mentioned by Major-Gen. Webber. 
Any earth plate between the radiator and the receiver would check signals, 
and might form an almost impenetrable bar. 


An abstract of the “James Forrest” lecture, delivered on 
Tuesday evening, which practically formed part of the 
Engineering Conference, will be found on page 364. A report 
of yesterday's and to-day's proceedings will appear in our 
next issue. 
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“Die Krankheiten Elektrischer Maschinen.” By Ernst Schulz 
(Hanover: G. Jünecke.) 1.75m. 
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in the Library of the Patent Office.“ Patent Otlice Library Series, 
No. 12 (London: His Majesty's Stationery Office.) Gd. 

“ Beginner's Manual of Submarine Cable Testing and Working,” 
by G. M. Baines, (London: The Electrician " Printing and Pub- 
lishing Co., Ltd.). 
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A NEW SURFACE CONTACT SYSTEM. 


This system is an adaptation of the conductor-stud system to rail- 
ways. Its object is—by reducing the exposed charged surfaces to 
approximately ,';th of that of the third rail system—to lessen com- 

cations at points and crossings, to increase the safety at level cross- 
ings and along the permanent way generally, and to reduce obstruction 
from snow and frost. Other advantages are also claimed. 
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the stud; another has its conducting surfaces at the side. In this 
case the skate, hung at the same level as the contacts, comes in 
between the latter, pressing them slightly apart. In a third 
design, a vertical—usually dead—lever comes into contact with 
a live plunger on being pressed down by the car skate. Another 
design provides for an elastic suspension of the skate, the stud 

ing in this case solid and without any springs or movable 
parts, It is proposed to conduct the current along the line through 
feeder cables, lateral cables, laid between the sleepers, being used 
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Live Spring Lever. 


The car or cars, in case of a train, collect the current from the 


to the car-body and ex- 


studs by means of a horizontal skate hun 
are mounted midway 


tending over its whole length. The stu 


between the rails. Several stud designs are patented. One of 


these, illustrated in Fig. i, provides a contact on the top of 


for conducting the current to the studs. Except in the case of the 
plunger stud mentioned above, which only becomes live when the 
skate is actually in contact with it, the studs are permanently live. 
The patentees of the system are Messrs. S. B. Cottrell, W. H. Wood- 
cock and H. E. Walters. 


THE INTERNATIONAL TELEGRAPH CONFERENCE. 


The Jabours of the delegates to the International Telegraph Conference, 
now sitting in London, are freely interspersed with opportunities for 
enjoying the hospitality of the London season. The past few days 
have witnessed a busy round of festivities, and the delegates have 
participated in a number of functions specially organised for their enter- 
tainment. In addition to the items previously recorded in these 
pages, there was given, on the 5th inst., a special extra concert by the 
Electro-Harmonic Society at the Holborn Restaurant, London. On 
June 8th the delegates were received at a garden party by the Duke 
of Norfolk at Arundel Castle. His Grace’s geniality and princely 
hospitality made the occasion a most enjoyable one. On the 11th inst. an 
invitation concert was given at the Royal Albert Hall by the President of 
the Institution of Electrical Engineers in honour of the delegates to the 
Conference. The artistes were Madame Albani, Madame Clara Butt, 
Miss Marie Hall, Mr. Andrew Black and Mr. Ben Davies. The Royal 
Choral Society, with their orchestra, also took part in the concert, under the 
conductorship of Sir Frederick Bridge. Many of the delegates were present, 

ther with a large number of eminent members of the electrical pro- 
fession. The programme was finely rendered, and especial mention must 
be made of Miss Marie Hall's violin solos, which were received with great 


enthusiasm. On the 12th inst. a reception was given at Lansdowne House ' 


by the Marquess of Lansdowne, Minister for Foreign Affairs. 

On the 13th inst. Mr. Carl von Siemens (Messrs. Siemens Bros. & Co.) 
invited the delegates to a garden party at his house at Coombe, near 
Kingston, Surrey. Unfortunately, the weather prevented a large number 
of those who had accepted the courteous invitation being present, and the 
entertainment had to take place indoors. 
excellent programme of vocal and instrumental music was given. No 
effort was spared to make the occasion a memorable one, and the guests 
returned to town by special train after a thoroughly enjoyable evening. 


VISIT TO WINDSOR, 

On Monday, the 15th, a special train took the delegates to Windsor 
Castle, by command of the King. The party included the Postmaster- 
General (Mr. Austen Chamberlain, M.P.), Sir George Murray (secretary to 
the Post Office), Mr. J. C. Lamb, C. B., C. M. G. (second secretary), Sir H. C. 
Fischer (formerly Controller of the Central Telegraph Oflice) and other 


Two bands were present and an | 


postal telegraph officials, the gathering numbering in all over 300 persons. 
Carriages were provided for the party by special command of the King. 
It had been intended that there should be a garden party, but owing to 
the very bad weather the reception took place in the St. George’s Room of 
the Castle, where the principal Government delegates were presented to 
their Majesties and were greatly delighted with the graciousness of their 
reception, which was of a peculiarly cordial character. Afterwards the 
Municipal Band of Rome gave a selection of music, the King and Queen, the 
Prince and Princess of Wales and their children and the Princess Victoria 
being present. Tea and light refreshments were subsequently served. 


VISIT TO THE MANSION HOUSE, LONDON. 


| The same evening (Monday) the Lord Mayor and the Lady Mayoress. 
| held a reception and conversazione at the Mansion House, at which over 
1,200 guests were present, including the Postmaster-General and nearly 
the whole of the delegates to the Conference, The diplomatic representa- 
tives to this country of the Contracting States to the International Tele- 
graph Convention were well represented, as well as the chief civic dignitaries 
of the City of London. A select programme of vocal and instrumental 
music was performed and greatly appreciated. 


VISIT TO THE GUTTA PERCHA WORKS, WHARF ROAD, 
LONDON, N. 

On Tuesday evening the venue was changed, and the Gutta Percha 
Works of the Telegraph Construction and Maintenance Company at 
Wharf-road, London, N., were thronged to their full capacity, the occasion 
being a reception and dinner to the delegates of the Conference, Sir 
Robert G. W. Herbert, G.C.B., chairman of the Telegraph Construction 
| and Maintenance Company, presided. The neighbourhood of the works is 


not an altogether likely place for regal entertainment, and the visitors 
must have been surprised both at the warmth of their reception by the 
, crowds of onlookers in busy manufacturing Wharf-road and at the taste, 
| skill and forethought displayed in adapting the company’s fine manufac- 
turing premises to the requirements of a reception and banquet of this 
| character to so large a gathering. The guests present (numbering about 
250) included :—M. E. Balaban (Roumania), M. J. Banneux (Belgium), 
M. L. Barbotin (France), M. S. T. Berger (Sweden), Dr. F. Bhering (Brazil), 
M. J. Bordelongue (France) Herr Bredauer (Germany), M. J. U. F. Buggé 
(Norway), M. A. Duchéne (France), M. M. Emine (Turkey), Senor E. M. 
| Fajardo (Spain), M. V. V. E. Falck (Denmark), Col. Frey (Berne), I. K. 
Fehr (Berne), M. O. de Fejér (Hungary), Baron A. Fries (Austria), M. G. 
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Gerdret (France), Dr. G. Hennyey (Hungary), M. Homberger (Berne), 
Herr Kóhler (Germany), M. A. Kruijt (Netherlands), M. A. Laurent 
(France), S. Machida (Japan) M. N. Meyer (Denmark), K. Munesuye 
(Japan), M. J. J. Perk (Netherlands), Senhor A. Pereira (Portugal), 
Herr Pfitzner (Germany), M. G. J. C. A. Pop (Netherlands), M. J. S. 
Rasmussen (Nur«ay), M. R. Sahlin (Sweden), Signor Salerno (Italy), 
M. A. Salomon (France), Col. L. Schleyer (Austria), M. Sevastianoff (Russia), 
M. I. Stoyanovitch (Bulgaria), Herr Sydow (Germany), M. T. Tzontcheff 
(Bulgaria), M. C. W. Verlicre (France), Senor P. Vigil (Spain), M. Yuzpa- 
chian (Turkey), A. S. Zumaran (Uruguay), the Marquess of Tweeddale, Sir 
W. R. Brooke, Sir Albert Leppoc Cappel, Sir R. G. W. Herbert, Sir Henry 
Mance, Sir James Pender, Bart., Sir John Denison-Pender, Sir William 
Preece, Sir H. Tozer, Sir John Wolte Barry. the Hon. A. G. Brodrick, the 
Hon. T. H. A. E. Cochrane, M. P., the Hon. H. Marsham, the Hon. George 
Peel, the Hon. W. P. Reeves, Mr. J. Ardron, Mr. S. Barber, Mr. F. A. 
Bevan, Mr. R. T. Brown, Mr. C. Burt, Mr. A. Beck, Mr. P. Benton, Mr. 
C. F. Campbell, Mr. J. H. Carson, Mr. J. Cambrook, Mr. L. Crozat, Mr. F. 
Dawes, M. J. Despecher, Mr. E. Dickens, Mr. W. Dover, Mr. G. Draper, 
Mr. T. Finnis, Mr. L. Floersheim, Mr. John Gavey, Mr. D. H. Goodsall, 
Mr. R. K. Gray, Mr. J. G. Griffithe, M. E. Guilleaume, Mr. M. J. 
Gramaccini, Mr. C. E. Gunther, Mr. A. R. Hardie, Mr. L. L. Hartvigsen, 
Mr. F. E. Hesse, Mr. W. Hibberaine, Mr. E. Steer Hodson, Mr. W. W. 
Howell, Mr. F. W. Home, Mr. S. H. C. Hurchinson, Mr. G. C. Jack, 
Mr. J. Jeffery, Mr. F. A. Johnston, Mr. J. F. Jones, Mr. W. Claude 
Johnson, Mr. G. Keith, Mr. W. B. Kingsford, Mr. H. A. Kirk, Mr. 
J. C. Lamb, M. Lion, Mr. P. V. Luke, Mr. W. R. Lyne, Mr. R. J. 
Mackay, Mr. O. Moll, Mr. F. C. C. Nielsen, Mr. G. R. Neilson, 
Major W. A. J. O'Meara, C. M. G., Mr. W. Nops, Mr. J. C. Parkinson, 
Mr. H. E. Plank, Mr. F. T. Preddle, Mr. C. H. Rey nolde, Mr. R. J. Reidy, 
Mr. J. Rippon, Mr. H. A. C. Saunders, Mr. J. Scott, Mr. W. Shuter, 
Mr. W. S. Smith, Mr. H. St. L. Sulich. Mr. T. W. Stra: ford-Andrews, 
Mr. K. Suenson, Mr. H. A. Taylor, Mr. W. Grigor Taylor, Mr. J. Temple, 
M. P. Tourtay, Mr. J. H. Tritton, Mr. H. C. B. Underdown, K. C., Mr. John 
Varley, Mr. George G. Ward and Mr. F. Ward. The gathering included 
many ladies. 

The company were received by Sir Robert Herbert, Sir James and Lady 
Pender, Mr. W. Shuter and Miss Shuter, and Mr. Colin F. Campbell and 
Lady Angela Campbell, and were escorted through the works by officials 
of the company, who explained everything of interest to the visitors, wany 
of whom were present tor the first time iu a submarine cable factory, and 
expressed their interest in the adinirabie arrangements ot the works, their 
ample space, the cleanliness of the operatione, aud at the presence of a 
large number of instructive souvenirs of past submarine telegraph cable- 
laying operations. The manipulation of the raw material used in sub- 
marine cable manufacture proved a great attraction, and the large 
quantities of this raw ma'erial which the company bave necessarily at 
their disposal to enable them to carry on the important industry in wnich 
they are engaged, was also a source of much interest. At the termination 
of the inspection of the works the guests were ushered into a huge 
apartment, where a most excellent dinner was served by Messrs. Lyons 
& Co. in the midst of very agreeable surroundings. During the dinner 
Herr Kandt's Blue Austrian Band played a choice selection of music, and 
subsequently a concert was held in the reception room, at which Madame 
Susanne Adams, Signorina Sas-oli and Herr Kubelik, the great violinist, 
contributed to the evening’s entertainment. 

At the dinner, presided over by Sir Robert Herbert, after the toasts of 
! Ihe King” and “Queen Alexandra, their Royal Highueexes the Prince 
and Princess of Wales, and the other members of the Royal Faunly had 
been given, 

The CHAIRMAN proposed the toast of ‘ The Delegates of the Inter- 
national Telegraph Conterence,” and, speaking in French, said that the 
delegates had, after the labours of the Conference, teen the processes of 
manufacture of submarine cables by the company, a work which he regarded 
as of the greatest public service, The Telegraph Construction and Main- 
tenance Company owed much of their success in this special branch of 
manufacture to their competent officials, and he would especially mention 
the manager of the works, Mr. Willoughby Smith. ‘These works of the 
company had manufactured 175,000 miles of submarine telegraph cable, 
possessed a storage capacity of 60,000 miles while in process uf manufac- 
ture, and were the largest of the kind in the world. 

Herr SYDOW, who responded to the toast, reterred to the great size of 
the works and to the magnitude of the submarine cable enterprise which 
such works enabled telegraph engineers to engage in. No country had 
ma de real progress which had not developed its telegraphic enterprise in 
accordance with the necessities of the time, and the operations which the 
Telegraph Construction and Maiutenance Co, had carried out showed the 
greatest progress of any company of the kind in the world. He was 
pleased to propose the toast ot Success to the Company." 

The CHAIRMAN brietly responded, and thanked the company for their 
kind reception of the toast, and before sitting down referred to the honour 
they felt at the presence of M. Bordelongue, one of the French delegates to 
the Conference. 

M. BORDELONGUE said he was very pleased to be present at this 
function, and, as one of the French delegates, he begged them all to receive 
the assurance of their appreciation of the kindness of the company in 
inviting them to visit their splendid works, where so much of interest was 
to be seen. It was for the public good in every way that these cables 
should be made and laid, and he regarded those little cables that reposed 
in the sea bed of the British Channel, linking up his country with Great 
Britain, as the direct means to a better understanding between these two 
great neighbouring nations. 

The toast was drunk with much enthusiasm, and the large party then 
adjourned to the concert. 

The proceedings throughout were marked with the utmost enthusiasm. 

As the guests left the building each was presented with a handsome 
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eouvenir of the occasion, giving a history of the Company (in English and 
French), embellished with a number of excellent illustrations and a 
sketch map showing the routes of the submarine cables which have been 
made and laid by the Company. l 


On Wednesday evening the delegates to the Conference were entertained 
at a livery dinner of the Fisbinongers' Company in Fishmongers' Hall, 
London, when there were present Mr. J. C. Lamb, C.B., C.M.G., the Right 
Hon. Lord Allerton, Sir Johu Wolfe Barry, Sir John Denison Pender, Sir 
J. W. Bonsor, Sir F. Sanders, Mr. R. B. Martin, M P., the leading members 
of the Fishmongers’ Company, and 1nany of the chief representatives of the 
Corporation of the City of London. The Prime Warden (Mr. Edward 
Rawlings), who presided, proposed the toast, The Delegates to the Con- 
ference," to which Mr. J. C. Lanib and M. J. Bordelongue (France) 
responded. "The health of the Prime Warden was proposed by Sir John 
Wolfe Barry, and the proceedings throughout were of & very enjoyable 
character. 

Thursday was a day of rest for the delegates, who to-day (Friday) 
journey to Scotland on a visit to Glasgow, to befollowed by an excuraion 
through the Kyles of Bute and Loch Lomond, on to Edinburgh, where 
they will visit Holyrcod, Edinburgh Castle and the Forth Bridge, re-urn- 
ing to London on Munday. 

On Tuesday the delegatea will be gueats at the conversazione of the 
Institution of Electrical Eogineers at the Natural History Museum, South 
Kensingten, London. 

On Saturday, 27: h inst., on the invitation of the India Rubber, Gutta 
Percha and Telegraph Works Co., there will be an excursion to Stratford- 
on- Avon, Kenilworth Castle and War wick Castle, where a picnic luncheon will 
Le given in the Park, by permission of the Earl and Countess of Warwick. 

On Monday, 29:h inst., there will be à garden fete, dane aud supper at 
the Royal Botanic Gardens, Regent's Park, London, organised by the Sub- 
marine Telegraph and Cable Companies. 


— — — — mm 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 254.) 


At the sitting on Friday, June 12, the second portion of the evidence 
which ie being prerared by the L»ndou County Council was given by 
Mr. G. L. GOMME, clerk to the Council. This had reference to the 
locomotive services in Lor don, the first section dealing with legislation. 
It eketched in detail the history down to the present day of the under- 
takings of the great trunk railway companies, the Metropolitan and 
Metropolitan District Railway Companies, and the undertakings of the 
tube railway companies. The general reeult of this legislation the 
witness summed up as follows—viz, (1) That special instead of general 
conditions bad been imposed upon the railway companies, and that 
the recommendation of the Joint Committee of 1864, which con- 
templated a Railways Regulation Act for London had never been carried 
out. Tne Council, he said, were in favour of such an act being passed, 
but he was not in a position to suggest what general conditions ought to 
be imposed. (2: There had been no defiuite arrangement of termini with 
reference to passenger requirements. — (5) That the Inner Circle, which 
was projected with a view to linking up the termini and supplying needs 
arising trom their situation, had not fulfilled its function. (4) That 
generally the Inner Circie had Leen diverted from its original uses. 
(5) That the results of the authorisation of tube railways during the past 
13 years were unsatisfactory. (6) That extensive interference had been per- 
mitted with streets in London by railway bridges, level crossings, &c. (7) That 
the existing lines were very unequally distributed throughout the county, 
certain districts being left largely unprovided for. The third section of the 
London County Council's evidence Was then gone into, it having reference 
to locomotion In connection with streets. First the witness dealt with 
the breaking up of streets, and attributed the existing evils arising from 
the continual breaking up of streeta to the practice which had been 
adopted by Parliament in giving to private companies powers with regard 
to this, which had the effect of overriding the early general legislation on 
the subject. Asemphasising his reinarks upon this point, witness pointed 
out that nine water companies, seven gas companies, 15 electric supply 
companies, 10 tramway companies, the Postmaster. General, the National 
Telephone Co., all the tube railway companies, all the borough Councils, 
the London County Council, the Metropolitan District Railway Co., 
and the London Hydraulic Power Co. had statutory powers to 
break up streets. Having in view the thousands of openings of 
the streets which took place during the year in almost every borough 
of London, the London County Council had, on many occasions, tried to 
have some restriction placed upon the exercise of the powers held by the 
various companies and authorities, and the present opinion of the Council 
was that the matter was one which should be regulated by some central 
authority, which authority, preferably the London County Council, should 
have the power to make bye-laws, the object aimed at being to concentrate 
the openings in particular districts, instead of having a number of break- 
ings-up of any one street on successive days by different companies. The 
London County Council had viewed this matter very seriously, and after an 
informal interview at the Home Office, the principal provisions of a draft Bill 
had been prepared under instructions from the Highways Committee early 
this year, but the idea to proceed with it before Parliament had been aban- 
doned consequent on the appointment of the Royal Commission on London 
traffic. To show that the matter was of serious importance he pointed out 
that two questions were to be asked with regard to it in the House of 
Commons on that day. He concluded his evidence under this head by 
exprex:ing the opinion that the present evils might be mimimised to some 
extent by giving the London County Council further powers with regard 
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to subways. After speaking, in some detail, with regard to the regulation 


of street traftic by the police, the present powers of the London County 
Council under ita Tramways and Subways Act of 1902 were described, and 
a copy of the report of the Highways Committee to the Council on Nov. 5, 
1901, on the question of the construction of tramway subways and sub- 
ways under the streets for the reception of pipes, wires, &c., was handed in. 
The last part of the witneas's evidence dealt with the history of street 


improvementa in London, and the growth of such improvements during 
the past 20 years. 
The Commission adjourned until to-day (Friday). 


CORRESPONDENCE. 


POWER-FACTOR INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Mr. Heap in his letter in your current issue, points out 

that it is possible to make the scales for both lag and lead 
symmetrical, and it is clear to me, after further consideration, 
that this will be so if the angle between the two volt coils plus 
the phase difference between the currents flowing in them is 
180deg. I would add, however, that this fact is mentioned 
by Paul Lincoln in his patent No. 14,969 of 1901, and that he 
describes a device almost identical in every detail with that of 
Mr. Heap, except that the volt coils form the moving system, 
while the current coils are fixed. 
. As regards the extra cost of employing three volt coils, it is 
necilless to say that it is very small, and against it must be 
set the advantage that the available power, and with it the 
accuracy, 1s very materially increased. For high-tension work, 
moreover, a three-phase transformer will certainly not be 
more expensive than two separate single-phase transformers, 
and will occupy less space.— Yours, &c., F. PUNGA. 

London, June 17. 


PARLIAMENTARY INTELLIGENCE. 
COUNTY COUNCILS (BILLS IN PARLIAMENT) BILL. 


In the House of Lords on Thursday last week, 

lord KENYON moved the second reading of the County Councils 
(Bills in Parliament) Bill, which seeks to empower county councils to 
promote bille. IIe said provincial boroughs, metropolitan boroughs, and 
even urban district councils bad already had this privilege. 

‘The Earl of WEMYSS moved as an amendment: That, in view of 
the proposed appointment of a Select Committee of both Houses of 
Parliament ‘to consider and report as to the principles which should 
govern powers given by bills and provisional orders to municipal and 
other local authorities for industrial enterprise within or without the area 
of their jurisdiction,’ this House is of opinion that pending the report of 
such Committee no bills of the (character of the County Councils Bill or 
Borough Funds Bill, which would empower the spending of the ratepayers’ 
money in promoting and opposing bills in Parliament without having first 
obtained the ratepayers’ assent to such expenditure, should be considered 
by this House.” He considered the extent to which municipal trading 
was now carried on was a danger to the ratepayers, and that this bill 
would increase this danger. Municipal trading was not safe in view of 
the rapidity of present day progress, as new inventions could not be 
thoroughly taken up by municipalities until they were thoroughly tested. 
On the other hand, the public lost nothing if a speculator took up an 
invention which was eventually a failure. He mentioned the Electric 
Lighting Act of 1882, enabling municipalities to take possession of all 
electrical works at the end of 21 years at the price of old iron, The 
results had been an absolute stoppage of all electrical work in this country, 
until in 1888 the period had been extended to 42 years. 

Lord BALFOUR said that all this bill did was to allow county councils 
to promote as well as oppose bills in Parliament. As a matter of fact, 
county councils had promoted some 15 or 16 bills already, and the fact 
that Parliament had passed those bills indicated the opinion of the 
Government. The present bill stipulated that a resolution must be passed 
by an absolute majority of the county council before any bill could be 
promoted. The question of municipal trading did not arise in connection 
with the bill, and if the county or borough council desired to undertake 
electrical supply or the construction of tramways, &c., they would have to 
do so under a general act. Zhe county councils were unanimously in favour 
of the measure. 

The Earl of WEMYSS said there was no security in the bill to prevent 
county councils abusiug the powers given to them by it. 

Lord AVEBURY ssid that a dangerous precedent was being set by this 
bill, as it facilitated the expenditure of money by local authorities with- 
out any check such as at present existed. The ratepayers were not 
sufficiently protected under the bill. | 

The Earl of WEMYSS, who eventually wished to withdraw the amend- 
ment, was refused permission by the House, the amendment being negatived 
without a division. i 

The bill was then read a second time. 
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RAMS BOTTOM TRAMWAYS. E 


On Tueaday and Wednesday a Select Committee of the House of Lords 
of which the Farl of Donoughmore is chairman, considered the bill to 
confirm a provisional order granted to the Ramsbottom Urban District 
Council in regard to tramways. os 

Mr. HUTCHINSON stated that the tramways to which the order 
related were about 54 miles long, and would serve a thickly-inhabited urban 
district. The necessity for the lines is shown by the attempts made on 
two occasions by companies to obtain powers with regard to an under- 
taking of the kind. It was proposed to expend about £60,000, and as 
electric traction would be employed the scheme would doubtless yield 
considerable profit to the Council. The only opposition came from the 
Lancashire and Yorkshire Railway Co., whose chief objection was as to 
the proposal to cross their line on the level. Their apprehension as to the 
danger resulting from such an arrangement, either as regarded the railway 
or the tramway, was quite unwarranted, and there were many precedente 
for such a course being adopted. 

Mr. GARRETT, chairman of the Ramsbottom Urban District Council, 
gave evidence in support of the bill. He stated in cross-examination that 
probably 100 passenger trains and a similar number of goods trains proceeded 
daily over the railway at the place where it was proposed that the tramway 
should crots it. The gradient on one side was about 1 in 35, but he thought 
there would be no danger either in regard to the atone traffic from the 
quarries or as regarded the ordinary traffic. 

Engineering evidence was then called, the effect of which was that usual 
and proper means would be adopted to secure safety, and there woul:l be 
no danger on account of the gradients. 

Mr. CHATWOOD, the electrical engiaeer to the scheme, was further 
examined. He stated that a bridge could not be erected at the crossing 
because of the large amount of property involved, nor could a subway be 
made because it would be below water level and would involve considerable 
expense for pumping. Between 30 and 40 crossings of electrical tram- 
ways over railways on the level had been sanctioned in the last few years. 
In cross-examination witness said the traílic here would not justify the 
large expense of constructing a bridge over the railway. He did not think 
there could be a break-away on these gradiente. One reason why so many 
accidents had occurred was that the cars bad not track brakes as they 
would have here. 

Mr. GRIMSDALE, tramway manager to the Warrington Corporation, 
stated that there was a level crossing over a very busy railway level crossing 
at Warrivgtop, where 120 trains passed daily, and there had never been the 
slightest difficulty. With the exception of the gradients on either side, 
The Warrington case was a parallel to the present. The extra precaution 
in the present case would be taken of locking the signals. The employ- 
ment of a triple system of brakes on this line would reduce to à minimum 
the chance of any car runniug away. 

Cross-examined : At Warrington the gradients rose slightly to the 
crossing. 

This closed the evidence for the promotors. 

Mr. BALFOUR BROWNE, K. C., for the Lancashire and Yorkshire 
Railway Co., submitted that the promotora had made out no case, No 
evidence had been given as to the necessity for the line, and therefore 
there was no evidence which, against the oppcsition of the railway company, 
would justify the Committee in authorising the line. In a number of 
cases the proposal to cross a railway by a tramway on the level had been 
refused. "This was a unique case, the crossing place being approached by 
steep and dangerous gradients, starting at 1 in 18 on one side, and at 
1 in 11 on the other. 

Major-Gen. HUTCHINSON, formerly inspecting officer of railways 
to the Board of Trade, said the crossing of a railway by a mechanical or 
electrically worked tramway was very similar to the crossing of a railway 
by a railway on the level, all idea of which had been abandoned for many 
years, The danger would be enormously added to if a decline led the 
tramway down to the railway, as in the present instance. In half a mile 
on one side there was a total fall of 160ft. In his view no appliances 
would muke this level crossing safe. 

Cross- examined: He would not, under any circumstances, allow an 
electrically-worked tramway to cross a railway on the level. Re-examined : 
He knew of no case in which the dangers were so obvious as in this case. 

Mr. ASPINALL, general manager of the Lancashire and Yorkshire Rail- 
way Co., said this was a busy crossing at which 200 trains every 24 hours 
passed, mostly in the daytime. He objected altogether to the existence of 
level crossings over the Lancashire and Yorkshire Railway. 

The CHAIRMAN said the Committee sanctioned the order with the 
exception of the east and west position, unless a clause was put in which 
would secure the construction of a bridge or subway across the line. 

Mr. HUTCHINSON: If we bring up a clause sanctioning the cross 
tramway, subject to the construction of a bridge—— 

The CHAIKMAN: We will be prepared to pass it—or if there is a 
subway. 

The Committee adjourned. 

On Thursday Mr. Hutchinson brought up a clause to carry out the 
Committee's decision. Mr. Page, K.C. (for the Lancashire and Yorkshire 
Railway Co.), however, took exception to it and proposed another, whicb, 
after discuesion, was agreed to in the following form: —“ Notwithstanding 
anything contained in the act or shown upon the plan and specifications de- 
posited at the oftice of the Board uf Trade for the purposes of this order, the 
promoters shall not construct any part of that portion of tramway No. 2 
which is proposed to be laid along Bury New.road, Peel Drow and Peel 
Bridge-street, unless and until they shall construct the same over a bridge 
crossing the railway of the Lancashire and Yorkshire Railway Co. or under 
that railway by means of a subway." The other clauses having been 
adjusted, the bill was oi dered to be reported to the House, 
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OTHER ELECTRICAL BILLS. 


The consideration of the Erith Tramways and Improvements Bill, 
referred to in our last issue, was continued on Thursday and Friday lest 
week, With regard to lines in the borough of Woolwich, the Committee 
hesitated to sanction there without the consent of the two authorities 
concerned— viz, the Woolwich Borough Council and the London County 
Council, and the Chairman proposed the drafting of a clause stipulating 
the consent of these two bodies as a necessary condition for sanctioning 
the lines. On Monday, the following clause was proposed on behalf of the 
London County Council:—'' Provided that notwithstanding anything in 
this Act. Tramways Nos. 6, 64, 7 and 7a shall not be constructed except 
with the consent of the London County Council and the Council of the 
Metropolitan Borough of Woolwich, which may be given absolutely at 
their discretion." It was further proposed that if in any future b ess ion 
the London County Council should apply for powers to construct there 
tramways, and for the repesling of the act so far as it related to them, no 
opposition should be made by the Erith Urban District Council. Mr. 
Wedderburn, K.C., for the promoters, objected to this clause, as it enabled 
the two authorities mentioned to refuee their consent at their discretion. 
He asked for the Bexley clause as regards tramways 7 and 7a, and pro- 
posed to give a period of five years for the construction of lines 6 and 64 
by either of the bodies referred to, failing which the Erith Council should 
be allowed to build them. Mr. J. W. Benn having given evidence support- 
ing the views of the London County Council, the Committee found the 
preamble of the tramway portion of the bill proved, subject to the insertion 
in the bill of the clause proposed by the London County Council. 

The Harrow-road and Paddiugton ‘Tramways Bill was considered by a 
House of Commons Committee on Wednesday. It provides for the recon- 
struction of the existing horse tramways to electric traction and f.r the 
transfer of the undertaking to the Metropolitan Electric Tramwavs (Ltd.). 
Opposition to the bill is made by the London County Council and the 
Middlesex County Council The petition of the former concerns the 
details of the system to be adopted. Yesterday the preamble of the 
bill was found proved. 

À bill promoted by the British Electrie Traction Co. providing for the 
construction of electric tramways between Croydon and Sutton came 
before a House of Commons Committee on Wednesday. Mr. Balfour 
Browne, K.C., for the promoters, eaid that the lines proposed were to 
complete a scheme sanctioned last session, which had been left incomplete 
owing to opposition. The present proposal embodied suggestions made 
by the Committee which considered the matter last yesr. The chief 
opposition came from a company which was developing a building estate 
at Carehalton, which was now opposing the alternative route which was 
suggested by itself last year. Yesterday a compromise was arrived at 
which got rid of the opposition of the Carshalton Park Co., this being that 
the promoters should run over another portion of the Carshalton Park 
Co's. property in a parallel direction about 200yds. away. After hearing 
some evidence against the bill the Committee declared the preamble proved. 

The Wigan Corporation Tramways Bill was read a third time in the 
House of Commons on Monday. The following bills were read a second 
time :—Aston Manor Improvement, Chard Corporation Gas and Eiectricity, 
Dewsbury, Batley and Buratal Tramways, Hastings Tramways (Extensions), 
Preston, Chorley and Horwich Tramways, South Lancashire Tramways, 
Tynemouth and District Tramways, and the Worthing Corporation 
Tramways. 

The following bills were read a second time in the House of Lords on 
Tuesday :—London County Council Tramways and Improvements, East 
Ham Improvement, Watford and Edgware Railway, and the Wood Green 
Urban District Council. 

On Thursday last week the Romford and District Tramways Bill was 
read a third time and passed in the House of Commons. 

The Joint Committee on municipal trading has appointed Lord Crewe as 
its Chairman, and will meet on Mondays and Thursdays, commencing 
on Monday the 22ud inst. 

The Salford Corporation, having coinpleted its arrangements with the 
Mancbester Corporation as to tramway running powers, its bill will now 
go forward unopposed. 


LEGAL INTELLIGENCE. 


— . — 


Patent Exploitation (Ltd.) v. the American Electrical 
Novelty and Mfg. Co. (Ltd.). 

This case was resumed before Mr. Justice Buckley, in the Chancery 
Divieion, on Thursday, June 12. 

Mr. James Swinburne having been re-examined by Mr. Walter, 

Prof. JOHN CORMACK was called. Replying to questions by Mr. 
MOULTON, witness said, speaking as an electrician, he saw nothing 
electrically novel in plaintiff's specification, There was nothing novel in 
the physical states of the layers. It was quite common at that date to 
have the inner and the outer layera cf the batteries in a pasty state, He 
raw nothing in the receipt or the description of the special battery to 
instruct the public as to what electrodes or exciting substances were to be 
used provided the result was two plastic layers. They did not mention 
any variants whatever. It was a very wide claim. They might alter the 
form of the cell, the exciting agente, depolarising agents, and they might 
use acid excitante as well as saline. It was the ordinary Leclanché. He 
did not think that Leclanché always used his dioxide of manganese and 
carbon in coarse lumps. 

Excepting as a matter of degree, is there any difference between the 
effecta of more or less ramming and more or leas pulverisation? — The 
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effect of ramming is very much more considerable than the effect of 
pulverisation. 

You have seen the defendant's cell made ?—Yes; I have made many 
myself. A piece of paper is placed in the bottom of the zinc pot, then a 
roll of blotting paper is inserted into the zinc pot and arranged ao that it 
comes into ccntact with as many points as possible. Then a carbon rod 
and some of the depolarising mixture is placed round the rod, and a rammer 
placed over the rod ia hammered down with a mallet as hard as possible. 

Have you made tests of a large number of cells on different degrees of 
ramming ?—Yes, I tried four degrees cf ramming, and tested about six 
cells for each degree, and the results were very uniform. What is rammed 
is in the shape of a damp powder with about 5 per cent. of water. The 
harder the ramming the better. 

Does it make much difference whether the mixture of sal-ammoniac and 
chloride of zinc is put into one layer or the other, or poured in afterwards ? 
I do not think it makes much difference provided there is not too much there. 

If you take defendant's cell as sold and open it does the blotting paper 
still retain its rchape ?—Yer—in fact, after it has been moistened and 
drained it is almost the eame figure. 

Speaking as an electrician, do you res any reason why a Brandon should 
not work just as well as the E. C. C. dry cells '—I find they work quite 
as well. 

Did you test the E.C.C. cell against the Brandon ?—Yes. With two 
electric bells; I put two batteries on the two bells and changed them from 
time to time so as to eliminate any small difference there might be in the 
bells, Electrically, the Brandon showed up rather better. It depends to 
A great extent on the amount of moisture in the two cells. 

With the exception of the special receipt that is given, is there anything 
in the plaintiffs specification to guide you whether your paste is to be a 
special permeable paste, or how you are to get a special permeable paste ?— 
No, there is nothing to guide me. I prefer to form it of somewbat different 
preparations—there is too much flour in it to give the best resulta. 

Have you made a Skrivanoff of 1892 ?—Yes, following the directions I 
got a paste, I mixed a powder with chloride of zinc and sal-ammoniac— 
chloride of sodium rather —and pasted it on the carbon block. It did very 
much better than I anticipated. 

Is that a battery which there is any difficulty in making in a circular 
shape ‘—It is a little trouble to make the chloride of ammonium, but there 
is no other difficulty. 

Did you do it by following the directions given in the specificetion t— 
Yes, the exact instructions. 

Did you make a Germain ?—No, it was a well-known cell, and I thought 
there was no need to make it. It would work quite well. 

With the exception of the shape there described and the question of the 
ramming, do you see any distinction between that and the defendant's 
cell ?— There is no practical distinc'ion ; the form is the only difference. 

Did you make a Thiebaut ? — Yes, with a clay outer layer and peroxide 
of lead inner layer, which is a largely-used depolariser. It worked very well. 

Answering further questions, Witness said he made au inner layer like 
that in Jensen, No. 4,569 of 1885, with carbon electrode and powdered 
manganese dioxide and carbon ; he strapped the mixture on to the carbon 
pole by a sheet of canvas. 

When you have got the carbon with the rammed mixture of the two 
powders, would an electrician know that that could be put either in a fluid 
or a paste external layer! — es, it would depend on whether he wanted to 
get a dry or a wet battery. 

Was that the common knowledge of the time '—Yes, it was the inner 
element of the Leclanche battery—one way of forming tbe inner element 
of the Leclanche. 

Supposing you were to put that into a fluid rendered pasty by sawdust, 
or supposing you wrapped it round with blotting paper, do you see any 
difference between that and the defendant's cell ? —No, none whatever, if 
you use the outer layer composed of blotting paper. 

Further questioned, Witneas stated that he had not made the Gassner 
cell, but he had used them. They were extensively used, and had consider- 
ably improved lately. He did not know a better cell than the defendant's, 
and thought that plaintiffs cell did not last so long as the wet Leclanche. 
They got dry sooner. 

Have you tested the prescription and is it as good as the E. C. C. cell ?— 
No, the present E. C. C. cell is better than the cells made according to the 
prescription. 

When you made it according to the prescription what did you find was 
the consistency of the inner layer ?—I made a number of cells with man- 
ganese and carbon and different degrees of pulverisation. It is a thick mud 
with some liquid on the top. 

In the cells that are now in the market that are successful—take the 
defendant's, as you say it is the best is the material'tbat is used for the 


inner layer anything other than a slightly damp powder? — The inner layer 


contains about 5 per cent. of moisture as prepared and rammed. 

Is the internal layer and electrode described in Jensen's specification as. 
good on the point of polarisation as any that exists to-day — es, it 
depends on the extent to which it was compressed, but the harder it was 
compressed the better results it gave. The Jensen electrode is, I think, 
practically the same as the electrodes of the best cells of the present day. 

Were the agglomerates in the Leclanché porous ?—I should think so, 
but I have never tried it. They would be very little use if they were not 
porous—only the surface would be of any effect. 

Cross-examined by Mr. ASTBURY, Witness said that in 1893 or 1894 
he made a series of experimenta and selected the Hellesen as being a 
battery of greater efficiency than the E.C.C., but he did not know that 
that would be the same now, as the E. C. C. pattern had improved. There 
was no difference as far as polarisation was concerned, but the Hellesen 
seemed to last better than the E.C.C. over a period of time; they kept 
their materials probably in a wetter condition. He had a distinct recol- 
lection of the Hellesen, the E.C.C. and the Gassner before 1893, 
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When you say that ramming is better than pulverisation, do you mean 
anything more than that if you pulverise and do not press it in tightly 
you do not get as good resulta as if you pulverise and do press it in 
tightly 1—No, I do not think that that implies everything. 

Do you agree with Mr. Swinburne that, for the purpose of preventing 
powdered manganese getting into the zinc and for the purpose of allowing 
the free permeation of water, the blotting paper in defendant's battery 
performa precieely the same function as the plaster of paris and flour iu 
the plaintiffe' '!—Yes, and probably it is the better way, too. 

How long did this exhibit, which you call the Brandon, ring a bell !i— 
I got two bells and put one on the Brandon and one on the E.C.C., and inter- 
changed ao as to eliminate any difference. They both rang 65 and 70 hours. 
The E.C.C. stopped three times to do that and the other did not stop at all. 

Can you explain how it is that the E C. C. battery has proved so enor- 
mously efficient on the market if your test was a fair one !—'l'his was a 
good cell and waa on the market at a cheap rate. 

Taking this cell of yours and the Brandon, what would be the difference 
in the cost ?— The Brandon would be the more expensive. 

Did you ever know & Leclanché battery made closed up according to 
Brandon's document, and with sawdust, sold in the market ?—I never 
cime across one. 

Croes-examination continued, WITNESS said he agreed with Mr. Swin- 
burne that Thiebaut’s papers were full of rubbish. Plaintiff's battery was 
a good cell, He thought Leclauché's agglomera‘e pole would give quite as 
good results as the plaintiff's agglomerate pole. He was not certain that 
a pole of carbon surrounded by compressed carbon and manganese was 
made, but it was known before 1890, and Jensen and Hellesen’s specifica- 
tion was dated 1885; Gassner was of that type without the carbon pole 
and it was agglomerated by baking—it was barder but otherwise the same. 

Mr. Fletcher Moulton did not examine the witness. 

The further hearing was adjourned. 


Friday, June 12. 


Mr. CARL SCHALL, examined by Mr. MOULTON, said he used dry cells 
previously to 1890, The Gassner cella were on the market, and there were 
what were called Dr. Stein's cells and Hartmann and Braun dry cells, 
Gassner was well known at the time. They were good cells. He used them 
for induction coils and he knew that they had lasted at least for about 
18 months. After 1890 he used a few thousand of the E.C.C. cella and 
the first ones burst open without being used. Afterwards they were 
improved ao that they did not burst, but they were useless after about nine 
or 10 months. He used the Hellesen cells and the Obach cells afterwards. 
They lasted at least twice if not three times as long as the E. C. C. cella. 
He used the Hellesen cell to-day. In 1888 he sold about 1,000 of the 
Stein cells. The containing vessel was glass, and inside was a cylinder of 
the agglomerate type. 

Cross-examined by Mr. ASTBURY, Witness said that the Obach were 
made by Siemens, and the Hellesen he bought were also made by Siemens. 
lle used Hellesen cells for medical purposes and for lighting small lamps 
for surgical purposes. 

In the case of any E. C. C. cell that expired after 10 months, did you ever 
examine it to see whether the zinc was good or bad?—The zinc was 
extremely thin, but I bave not examined anything else. . 

Mr. ARTHUR ALBERT COUSINS, examined by Mr. MOULTON, 
said he was in the employ of the American Electrical Novelty Co., and for 
the last 12 months he bad been making cells. 

What materials do you use ?—We use a zinc cylindrical cup. Then we 
have a round cardboard dipped in parattin wax, and a sheet of blotting 
paper packed round the inside of the zinc cylinder. Another cardboard 
goes on top of the one we use at the bottom not paraffined. We pour 
the solution into the cylinder and then drain it out. ‘Then a carbon rod 
is put in the cup, aud a little powder rammed down with a heavy mallet. 

Have you ever had any instructions to alter your inethod of manufacture 
at all !—No. 

FRANCIS ARTHUR DARTON, examined by Mr. MOULTON, said he 
had used Gassnera before 1890. That was a very good cell. 

Did you have trouble with the E.C.C.?—Yes ; they were not altogether 
satisfactory, but as a rule they changed them. 

Afterwards did you get them from the General Electric Co.?— By special 
arrangement, through the Electrical Construction Co. We were to have 
1,000 of them at the first order. . 

What was your experience with those cella at that time — Well, we were 
constantly sending them back, as they stocd in stock there were pools of 
water ; the hatteries burst, and wecould get no action out of them. 

Croas-examined by Mr. ASTBURY: Do you know anything about a 
Mr. Darton who is the defendent in an action brought by the plaintifis ?—I 
am a defendant. 

You are being sued at the present time by the Patent Exploitation Co. 1 
— Yes. I was writted without even a notice to that effect, 

Have you got any documents showing that 50 per per cent. discount was 
allowed by either Mr. Barrett or the General Electric Co.! — I have some 
invoices here which prove it. 

Did the cells burst at a place other than the soldering *—Some of them 
may have burst at the soldering, but the great majority of them, as far as 
I recollect, did not. They did not act. 

Mr. FREDERICK WALKER, examined by Mr. MOULTON, said that 
prior to 1890 he was a maker of dry batteries, and sold about 5,000. The 
containing vessel of the cella he put on the market was zinc, and the inner 
pole was an agglomerate of pulverised carbon and bioxide of manganese 
vnd sugar to combine the whole—pressed, not baked. The layer next to 
the carbon pole was made of peroxide of manganese in a granular state, 
mixed with carbon in a similar state—in fact, passed through a hair 
sieve of qin. mesh— and then with sugar syrup, and then pressed with an 
ordinary hand prese. The outside layer was made with plaster of paris 
and pea flour preferably, and sal ammoniac. 
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Cross-examined by Mr. ASTBURY, witness said the only publication he 
ever made was a provisional specification of 1883. He did not go on with 
it as he was engaged in other matters. Originally he made an agglomerate 
pole. The single agglomerate mass would not work well because it 
became disintegrated at the bottom. It was not quite a mercantile thing. 
Further cross-examined, witness said that when he made the alteration he 
did not tell anybody what he did, but he made no secret of it. 

Mr. EDWARD JAMES TUMBER, examined by Mr. MOULTON, said 
before the year 1890 he was a purchaser of dry cella, He purchased some 
from Mr. Arthur Ford-Lloyd in September, 1889. After that he ceased 
to purchase from him until about July or August, 1890. He sold his busi- 
ness to the Electric Stores, of which he was manager. An action was 
brought against him by the plaintiff this year, aud he brought an action 
against them for threats. The action for threats was compromised. His 
partner, Mr. Elliott, had the negotiating of it. 

Mr. Moulton called for the terms of compromiee, and Mr. Astbury 
produced them under protest, 

Mr. ASTBURY : "There is a great deal in this that might injure me and 
other people. This is an action brought against the gentleman and his 
partner, the witness who is now in the box, and in that action they at first 
alleged there was a prior user. The action was afterwards compromised, 
and they entered iuto certain terms with me. One of the terms ia that 
they should pay me a royalty. There are other terms in this document 
which I do not think it is fair or right I should be made to show. I have 
& number of actions pending against other people. These are the terms 
upon which we shall carry on the trade, the amounts of the discounts and 
royalties. 

Mr. MOULTON said the point he wanted to get at was that this com- 
promise was a compromise with people whom they knew could prove a 
prior user. 

Mr. Justice BUCKLEY said he did not see anything in the document 
which suggested what Mr. Moulton represented, and tbat Mr. Moulton 
was not entitled to know the amount of the royalty. 

Cross-examined by Mr. ASTBURY, Witness said Mr. Thompson had 
called upon his firm in 1895. At that date Mr. Thompson was threatening 
an action with regard to the “ E. S. battery that they were then making. 
He told Mr. Thompson that he had purchased batteries before the date of 
his patent. Witness said he was quite clear that the battery he showed 
Mr. Thompson, and which was taken away, was one of the batteries pur- 
chased from Mr. Ford-Lloyd before February, 1890. 

On June 13th, 1900, I see you wrote to your customers saying that your 
E. S. dry cell bas now been on the market for over 13 years. That was 
a mistake as to length of time ‘—Yes ; a usual mistake in business. Asa 
matter of fact, it had been on the market since the latter end of 1890. 

They brought an infringement action and you brought a threats actlon ? 
—Yes. 

In consequence of what Ford-Lloyd told you at first, did you again 
allege to Mr. Thompson that the plaintiff said that if they went on you 
could prove a prior user ?—Yes. 

After making further inquiries from Mr. Ford-Lloyd, did you feel satis- 
fied with his statements to you about what he had done prior to 1890 '— 
Well, I had no cause to disbelieve the statements, Mr. Ford-Lloyd seemed 
so indefinite about the dates that our solicitors advised us we had not 
good ground for an action. 

You got the best information from Mr. Ford Lloyd that you could, con- 
gulted your solicitors, and came to the conclusion that if you went on you 
could not establish a prior user ?— That is so, 

Mr. William Phillips Thompson was after wards re-called by Mr. Astbury 
to rebut the evidence given as to the alleged prior user of Mr. Ford-Lloyd 
and Mr. Braun. In the course of his examination by Mr. SHAW, Witness 
said the E. S. battery that was being made was exactly like the Hitchcock. 

Why did you not go on with your action against the Universal in 
1893 ! — Because we were rather poor at that time, and could not persuade 
our licensees to fight. They eaid they were not making so much profit over 
this battery to make it pay, and we did not care to fight single-handed. 
The Electric Storage Co. would not assist me or our company. 

The further hearing was adjourned. 


Wednesday, June 17th. 

Mr. Moulton and Mr. Astbury having addressed the Court on behalf of 
their respective clien's, his Lordship intimated that he would give 
judgment on a future day. 

Judgment was accordingly reserved. 


Bangor Oorporation v. Griffith and Others. 

At Bangor on Monday, Sir Horatio Lloyd delivered judgment in this 
action, which was brought by the Corporation against three guarantors, 
who had entered into a bond to take a certain quantity of electricity from 
the municipal works and thus obviate recourse to the rates to make up 
any deficiency on the electric lighting undertaking. The facts 
were briefly set out in cur issue of May 29, when, on behalf of 
defendant Griffith, it was submitted—(1) that the agreement should 
have been under seal; (2) that the agreement was invalid on the 
ground of undue preference, which was contrary to the Electric 
Lighting Acts, 1882 and 1888; (3) tbat the agreement was void 
because there was no consideration; (4) that clause 5 of the agree- 
ment, which provided that it should cease to operate on death of the 
signatory or removal out of the area of supply, exonerated defendant, and 
(5) that defendant at time of siguing the agreement was neither tenant 
of the premises to which electric current was supplied, nor was he ayent 
of his wife, who was the tenant. After reviewing the facts His Honour said 
it was admitted that defendants had signed the agreement. He did not 
think the contention that the agreement should be under seal applied 
in that case, The question of no consideration was also not a good 
good ground of defence. Referring to the terms upon which the Corpora- 
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tion were bound to supply electrical energy, his honour said that, as far as 
that was concerned, defendant could not get out of the agreement he 
had signed. As to the question of the tenancy of the premises, his honour 
said that defendant assumed that position. Though it was not stated in ao 
many words, the agreement signed referred to defendant's house and his 
place of residence. The only rea! question was that of the measure of 
damage. Jt appeared that a formal three months’ notice that the 
Corporation was in a position to supply the guarantors with electrical energy 
had been issued by the town clerk on April 26, 1901. Consequently, those 
who had signed the agreement would not be responsible until July 26, 1901, 
: Defendant was, therefore, only liable for amount for the period from 
July 26 to Dec. 31, 1901. He gave judgment for such amount, with costs. 
Another case, against Mr, Morris Wartski, was heard on Monday. The 
town clerk (Mr. Rowland) said defendant had signed the bond, undertaking 
to take 500 units per annum for five years. It was contended by defendant 
that between his two places of business he had consumed more electrical 
energy than he had actually guaranteed to take. 
His Honour found for defendant. 


————— — .lll — — — | 


South London Blectric Supply Corporation (Ltd ) v. Linett. 


At Lambeth (London) County Court, last week, Judge Emden heard a 
summons brought by the plaintiff company to recover 6s., balance due for 
meter rent. 

Mr. GIVEEN, barrister, who appeared for the plaintiffs, said the reason 
why couusel was engaged in so small a matter was that defendant had 
threatened an action for penalties owing to the company having cut off his 
current. In the latter part of 1901 an installation was put into defendant's 
house of 14 16 c.p. lamps, of which six belonged to the corporation. An 
agreement between the parties provided for 28. per quarter being paid as 
meter rental if 20 8 c.p. lamps or their equivalent were used, to be increased 
to Js. per quarter if over this number of lamps were used. Defendant had 
altered the number of lamps without the consent or knowledge of the com- 
pany, and refused to pay the increased meter charge which thus became 
due. ‘This having continued for six quarters, supply was cut off. 

Judge EMDEN said this eeemed an arbitrary proceeding when the 
matter between the parties was in bona fide dispute. Why was not the 
detendant sued? The alteration in defendant's installation having been 
carried out by Messre. Simmonds, who had put the original installation in 
on behalf of the plaintiffs, he must hold that the plaintiffs knew, or ought 
to have known, that there had been an alteration in the candle-power of the 
lamps. He therefore found for defendant, with costs on the higher scale. 

Mr. GIVEEN asked for leave to appeal, but his Honour said he was unable 
to grant this, as he had decided the case on the facts. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


Melbourne City Council require an assistant electrical engineer. 
Salary £300, increasing by annual increments of £25 to £450 per 
annum. An advertis2ment contains further particulars, Applica- 
tions by July 6 to the Acting Agent-General for Victoria, 142, (Queen 
Victoria-street, London, E C., from whom further information can be 
obtained. 

The governors of the Hackney (London) Institute, Cassland-road, 
N.E., require a lecturer in phvaics and electrical engineering. Salary 
£250 per annum. Applications by July 1. See advertisement. 

A switchboard attendant is wanted for the Portsmouth tramway 

wer station. PDAS to resident engine?r (Mr. V. G. Lironi), 
Fratton, Portsmouth, by 22nd inst. See advertisement. 

Portsmouth Corporation also require a switcbboard attendant for 
their electric lighting department. Applications to the superin- 
tendent and resident engineer (Mr. W. S. Foale) by June 22. See 
advertisement. | 

Reading Corporation require three shift engineers for their tram- 
ways power station. Applications to the tramways engineer and 
manager (Mr. Walter Binns) by 24th inst. Sze advertisement. 

An electrical engineer, with technical college training, is wanted 
for a large electro-technical institute, See advertisement. 

The Governors of the Woolwich Polytechnic invite applications for 
the position of Principal. Commencing salary £500 per annum. 
Applications to clerk (Mr. A. J. Naylor) by July 4. 

Chesterfield Corporation invite applications for the position of 
assistant engineer. Salary £104 per annum. Applications to borough 
electrical engineer (Mr. R. L. Acland) by June 30. 

A lecturer on electrical engineering and an assistant lecturer on 
mechanical engineering are required for the Harris Institute, Preston. 
Applications to secretary and registrar (Mr. T. R. Jolly) by June 26. 

The committee of Croydon County Polytechnic require an assistant 
lecturer and demonstrator for evening classes. Applications to 
secretary (Mr. S. W. Bickell) by Juue 27. 

A junior lecturer and demonstrator in engineering i3 required at 
the University College, Bristol, Salary £120 per annum. Appli- 
cations to registrar and secretary (Mr. James Ratter) by July 6. 

A first assistant is required for the mechanical and electrical 
engineering department of Halifax Municipal Technical School. 
Applications to principal by June 39, 


There are vacancies for three premium pupils at Bedford electricity 
works, Particulars from borough electrical engineer, Mr. R. W. 
Phillips. 

London County Council require a temporary assistant engineer 
to superintend overhead equipment and track laying for electric 
tramways. Applications by 29th inst. 

A shift engineer is required for Battersea Borough electricity 
station. Applications by midday June 30. l 

West Ham Corporation require a tramway superintendent. Appli- 
cations by 25th inst. 

Hastings Corporation require a chief assistant electrical engineer, 
Applications by noon June 22. 

Finchley Local Committee of the Middlesex Education committee 
require & teacher of electric lighting and wiring for lessons of 2j 
hours’ duration on one evening per week during 1903-4 session. Appli- 
cations to secretary, Guildhali, Westminster, S.W., before July 1. 


Mr. John Purrett has been appointed assistant electrical engineer 
at Sal ford, at a salary of £250, rising to £400 per annum. 

Mr. S. P. Windle of Manchester has been appointed assistant 
mains superintendent at Sunderland. 

Penang Municipality have appointed Mr. Haslam assistant elec- 
trical engineer at a salary of £300 per annum. 

Mr. W. H. Blyth Martin, solicitor, Dundee, has been appointed 
town clerk of Dundee, in succession to the late Si r Thomas Thornton. 


BDUCATIONAL NOTICE. 

Some particulars of the courses of instruction, &o, given at the 
City and Guilds of London Institute Central Technical College, Exhi- 
bition-road, and the City and (Guilds Technical College, Finsbury, 
are set out in an advertisement on another column. 


Aldrington.— Hove Council have referred back the Aldrington 
electric lighting scheme referred to in our last issue. 


Alexandra Palace Tramways.— The trustees of the palace have 
approved the Middlesex County Council's plans for running into the 
palac» grounds electric tramcars from Enfield and Tottenham and 
other places connecting with the North Metropolitan tramway system. 


Asylum Lighting.—At a recent meeting of Hereford County 
Council a special committee on proposed expenditure at the asylum 
submitted their report, which goes into the hietory of the electric light- 
ing installation. In 1899 the Council authorised an expenditare of 
£6,000, and tenders from Mr. A. Wood for generating plant at 
£2,674 and for wiring at £1,787 were accepted. Considerable 
expenditure on extras was afterwards incurred, and the Visiting 
committee decided to have duplicate feeders installed, although their 
then consulting engineer (Mr. W. H. Trentham) considered this 
unnecessary. Altogether about £11,000 has been spent on the 
installation, and it is proposed by the Visitors’ committee to spend 
£6,000 more on structural alterations to accommodate boilers, to 
provide a new boiler and a new chimney and for re-wiring. The 
Council have adopted the report of the special committee, which 
recommends them to obtain a report from their surveyor on the 
subject before deciding whether the £6,000 outlay shall be incurred 
or a smaller amount pro tem. 


Barnstaple.—The costs of the plaintiff (Mr. C. E. R. Chanter) in 
the recent action sgainst the Corporation to restrain them from under- 
taking the wiring of consumers’ premises, &c., amount to £179. Ls. 10d. 
d vier d appear to be startled at the amount, and the bill is 
to be taxed. 


Barrow-in-Furness.—As stated in our last issue, the net profit 
on the electricity undertaking for the past year was £425. 7s. 10d. 
The income, including £6,650. 18s. 101. from private lighting 
(372,059 units at 42721. per unit) and £533. 194, 2d. from public 
lighting (31,537 units), was £7,467. 4°. 5d. Total expenses 
£3,881. 33. 3d., and gross profit £3,586. 13. 2 J., or 5:322 per cent. on 
capital expenditure (£67,373), compared with £1,994 (or 3625 per 
cent. on £54 847) in 1901-2. 

Bath. To keep out the Somerset Electric Power Co, the Corpora 
tion have notified their intention of applying for a provisional order 
for the supply of electricity in Bath rural district. 


Bath Tramways —In our last issue (p. 343) particulars were given 
of the works now being carried out iu connection with the contract 
recently awarded by the Bath Electric Tramways (Ltd). Mr C. 
Chad well, C. E., 20, Victoria-street, Westminster. S. W., writes us on 
the subject as follows :— f 

In your last iesue it was inadvertently stated that the British Westing- 
house Co. were carrying out certain works for the Bath Electric Tramways 
(Ltd.). This is an error, the British Westinghouse Co. are merely sub. 
contractors to Mr. Charles Chadwell, th» sole contractor to the Bath 
Electric Tramways (Ltd.) for the entire construction and equipment 0 
their system of tramways, the contract sum being £164,095. Amongst 
other sub-contractora are :— Cars and trucks, G. F. Milnes & Co. cables, 
British Insulated and Helsby Cables Limited; pointe, croseings and lay-outs, 
Hadtields Steel Foundry Co. and the Lorain Steel Co.; rails, Nor th 
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Eastern Steel Co.; poles and pole fittinga, Stewart and Lloyd and Wm: 
Bain & Co.; trolley wire, F. Smith & Co. 

Batoum —Describing in a consular report the development of 
mining enterprise in this district of Russia, Mr. Consul Stevens 
directs particular attention to the work being done by a British 
company, with the sanction of the Russian authorities, in the Mour- 
goul Valley district of Artvin. Within the short space of two vears 
powerful Dritish traction engines had been introduced and an inac- 
cessible tract of land opened up for mining work. The mines have 
been equipped with modern appliances and tools, hitherto driven bv 
compressed air. The air compressors are at present driven by steam, 
which is shortly to be replied by electric power generated from the 
waters of the River Mourgoul. The Korii are producing a high 
grade of copper, and appear to be in a flourishing condition. 

Belfast —Electricity for illuminations in connection with the 
forthcoming visit of the King and Queen to Belfast is to be supplied 
at 14d. per unit. Donegall-square is to be lighted by arc lamps. 

Bo'ness — The agreement between the Council and the National 
Electric Wiring Co. for the erection of electricity works at an 
estimated cost of £26,000 has been sealed. The Council provide 
the capital, and the company undertake to lay down and work the 
plant on a 20 years’ lease, with right of purchase by the Council at 
10, 14 or 17 years. Current is to be supplied at 55d. per unit for 
private lighting, 3d. and 2d. for power and heating, and 21d. for 
street lighting. 

Bromiey.— The District Council, having received satisfactory 
assurances as to certain road widenings, will not oppose the British 
Electric Traction Co's. application for a light railway order to con- 
struct an electric tramway from Bromley through Farnborough to 
Green-street Green. 

Burpley.—The Council have requested the electrical engineer 
(Mr. R. Birkett) to prepare specifications for wiring the Weavers' 
Institute and St Peter's Church for the electric light. 

Cadiz.—Mr. Consul Keyser, in a report on the trade of Cadiz and 
district for 1902, points out the necessity for electric light railway 
or tramway accommodation between Cadiz and Algeciras. An antique 
type of motor-car service has recently replaced the old-fashioned 
diligence, but a coast railway from San Fernaudo, tapping Chiclana, 
Medina, Conil, Vejer and Tarifa would be a great advantage to the 
district. The total distance is about 70 miles, and there are no 
engineering difficulties. 

Camberwe)l (London).—It has been decided by the Council to 
again raise the question in the House of Commons as to the recent 
decision of the Board of. Trade in regard to the application for an 
extension order by the London Electric Supply Corporation. 

Cardiff. —The 'l'aff Vale Railway Co. have asked the Corporation 
for terms for supplying electric current for lighting Queen-street 
station. Rhymney Railway Co. are to take current for lighting their 
engine sheds, &c., and the Council offer to supply a minimum of 
100,000 units per annum at 21d. per unit. 

For the year ended March 31 the revenue was £9,885, 12s. 11d., 
and the net profit £3,647. 6s. 9d, after paying expenses, interest 
on capital, &c. Cowbridge-road from the Corporation Hotel to the 
tramway terminus in Clive-road is to be lighted electrically. 

Coatbridge.—'The Council have asked Glasgow Corporation to 
extend their electric tramways from Barrachnie to Coatbridge, and 
so connect with the Coatbridge and Airdrie system in courte of 
construction. 

Cork. —The contract with the Cork Electric Tramways and Light- 
ing Co. for lighting a portion of the city by arc lamps hes been 
renewed for three years. 

Dariington.—The electricity supply accounts for the year ended 
March show capital expenditure £39,923, against £30,800 in 1902. 
247,244 units were generated and 215,343 units sold. Gross profits 
amounted to 64 per cent., against 54 per cent. on capital outlay last 
year. It has been decided to apply for sanction to borrow £7,000 
for new mains, services and meters. 

In moving the adoption of the accounts at last week's Council meeting 
the chairman of the Electric Light committee (Ald. J. J. Wilkes) said that 
the net profit on the year was £390, 14s. 7d., and with £90 from last year, 
they had £480. 16s. 6d. which they proposed to carry to a depreciation 
account. 

Dartford. —The Council are extending their hire-purchase syttem 
of wiring and in future premises of tradesmen and others can be so 
wired if desired. Hitherto £12 per installation has been the limit 
in the assisted wiring scheme. 

Denmark.— Storage batte: v tramcars and horae traction have now 
been entirely abolished in Copenhagen, and the complete and ex- 
tensive system of tramways is now wholly worked on the overhead 
trolley system. Distances of from one to six miles can be travelled 
for 1d. Transfer tickets, enabling passengers to change cars, being sup- 
plied free. The working expenses of the lines are about 7}d. per car 
mile, and 184 motor-cars and 75 trailers are running. The system is 
worked by a company who have a 40 years’ lease of the lines from 
the municipality expiring in 1938, the leasing authorities havirg the 
right to purchase in 1908, The capital of the company is £889,000. 


Additional electric routes are being constructed and extensions of 
the existing routes provided for. Nearly the whole of the plant and 
rolling stock on these electric lines is of German make, in spite of 
the fact that the Danes are favourable to British manufactured goods. 

In Denmark the telephoning of telegraphic messages is carried on 
to a large extent, the arrangement for payment being a monthly 
account between the Government Telegraph Department and the 
telephone subscriber, a charge of $d. being made tor booking each 
telegram so telephoned. Occasionally the simplicity of this system 
leads to its abuse, but the penalty enforced is a severe one, and losses 
are raid to be infrequent. 


Doncaster.—The Council decided on Tuesday (by 10 votes to 2) 
not to run the electric tramcars on Sundays. 

Dover. —The Council have decided to renew the electric lighting 
of the sea front, 


Dublin-8lane Tramway.—The Dublin and Slane Tramways Co. 
have given notice of intention to apply for an order in Council 
PoE the construction of an electric tramway between Dublin 
and Slane. 


Dundee.—The revenue of the electricity department for the year 
ended May was £24,259, and after paying all expe nees and charges 
there was a profit of £211. 16s. 5d. Next year’s revenue is expected 
to amount to £27,222. 


Dunedin. — Good progress is being made with the Dunedin electric 
tramway scheme. It has been definitely decided to utilise water 
power, but to avoid delay in the operation of the tramways pending 
the completion of the transmission plant, a temporary steam plant 
will be put in. The transmission scheme includes the erection of a 
power house on the banks of the river about 20 miles from the city, 
where three-phase current will be generated by turbine-driven 
alternatore, and transformed up to 15,000 volts for transmission. 
From a point near the city the main transmission line will be divided 
and branch off to the various sub-stations, which will be equipped 
with Westinghouse rotary converters, and with etorage batteries 
and all necessary appliances. The designs for the whole scheme 
were carried out by Noyes Bros, Sydney, consulting engineers to 
Dunedin Corporation. The work of construction will also be under 
the control of that firm; all motors and electrical machinery will be 
supplied by the British Westinghouse Co., and the cars will be by 
the J. C. Brill Co, 


East Barnet.—The North Metropolitan Electric Power Distribu- 
tion Co. cffer to supply electricity in bulk to the Council at 11d. per 
unit after 100 hours’ maximum demand per quarter at 34d, the 
agreement to be terminable at two years’ notice at the end of the 
first 12 or any subsequent seven years. The company would under- 
tske distribution at the average price of 3jd. per unit to private 
consumers, 

Ebbw Vale —An inquiry was held here on Wednesday into the 
epp ication of the Council for permission to borrow £10,000 for 
electric lighting. The Council has entered into a provisional con- 
tract with the South Wales Electrical Power Distribution Co. for 
the supply of electricity in bulk at 14d. per unit. The Board of 
Trade had been asked to sanction the use of overhead wires instead 
of underground cables, which would reduce the cost of the installa- 
tion to £6,000. Opposition was ctlered. 


Eccles.— The past year’s capital expenditure on the electricity 
undertaking was £22,862, compared with £19,302 in 1901-2. The 
revenue was £2,660 against £2,117, the annual expenditure for 
1902 and 1901 being £3,136 and £3,753. The deficit in 1902 was 
£476 egainst £1,606 in previous year. 

The Council on Tuesday approved the plans of the new bridge 
which will carry their tramway over the Dridgewater Canal at 
Monton. The line will be leased by Salford Corporation, and is 
intended to join up with the South Lancashire tramways. 


Electric Lighting Orders.—The Walton and Warmley District 
Councils are resisting the insertion of the Bermondsey clause in their 
orders, and counsel have been engeged to contest the question when 
the Confirmatory Bill comes before the Selcct Committee. 


Electrical Engineers (Royal Engineers) Volunteers. Second 
Lieut. J. H. Field has resigned his commission. 

Electricity in Ooal Mining.—Electric plant for underground 
hauling is being installed at Auckland Park Colliery, Durham. 


Electricity on the Westralian Goldfield.—A recent return 
states that on the Golden Link S e property a 10 head of WESS 
driven by electrical energy supplied by the Kalgoorlie Electric Light 
and Power Co, is crushing nearly as much quartz as an ordinary 
20 head plant. On the same propeity electric power is to be used 
for hoists. The use of electricity as motive power for driving 
batteries and other plant is rapidly extending in the district, as it 
is found more regular in action and more economical in working 
than steam. At the Lake View Consols mine trials are being ma“ e 
with the Elmore oil process of gold extraction. The plant in this 
case also is driven by electric motors, erergy being supplied by the 
Kalgoorlie Company. 
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Engineering Standards Committee.—Mr. A. C. Eborall has 
been offered, and has accepted, a seat on Col. R. E. Crompton's sub- 
committee which has been appointed to deal more particularly with 
the standardising of electrical machinery and of material connected 
therewith. 

Epsom.- Extensions of the electric lighting mains, estimated to 
cost about £270, were authorised by the Council last week. The 
income of the department for the March quarter was £547. 11s. 7d., 
including £284 94. 11d. from public lighting. 

Failsworth.—Sanction to borrow £25,670 for purchase and re-con- 
struction of the tramways to electric traction has been applied for. 
The Councils electric lighting order has been transferred to 
Manchester Corporation. 

Forthcoming Book.—It is announced that Electrical Engineer- 
ing," by E. Rosenberg, will shortly be published in this country by 
Messra. Harper & Beos. and by Messrs. Wiley & Sons, New York. 
The translation is the work of Prof. W. W. Haldane Gee ani Herr 
Karl Kinzbrunner. 

Glasgow.—The Joint Tramways and Electricity committees have 
agreed (1) that the total quantity of electric current to be taken from 
the tramways department by the electricity department (including 
the 150,000 unite, or any increase of that quantity, taken from the 
Coplawhill sub-station) should be fixed at not less than 700,000 
units : and (2) that it be remitted to the general manager of the 
tramways department (Mr. John Young) to report as to the price at 
which current from Pinketon station should be supplied to the 
electricity department. 

Great Northern and Strand Railway.—The plans of the 
Russell-equare and King’s Cross stations of this railway have been 
approved by the London County Council. 

Greenock.— The electric lighting mains are to be extended to 
supply current to the Smithston poorhouse and the new fever hos- 
pital at an estimated cost of £2,300.  'l'aere are at present 337 
consumers connected to the supply mains. 

Hackney (London).— The accounts of the electricity department 
for the firat year's working to March 21 show a profit ot £2,223. 

Hamilton.— The Council have resolved that consumers of electric 
energy whose demands amount to 15,000 units per quarter for 
power, shall be supplied with current for lighting at the power rate 
provided their demands for lighting do not exceed 20 per cent. 
of their total consumption. 

Hammersmith (London).—The Borough Council resolved, on 
Wednesday, to light four thoroughfares by 36 small arc lamps (to 
be affixed to the tramway company’s poles), at an estimated capital 
cost of £1,172 and an annual cost of £586. It has been decided to 
appropriate £2,500, out of the balance of £3,814, to the credit of the 
electric light department as the bax's of a reserve fund. 


Harrogate.—The Kursaal has been wired and fitted for electric 
lighting by John Walsh (Ltd.), Sheffield. The contract included 
fittings for 1,500 lamps. 

Hebden Bridge.—An inquiry was held on Tue:day into the 
application of the Corporation for sanction to a loan of £10,2€0 for 
electricity supply. 

The clerk (Mr. R. Crabtree) said the Council had acquired the necessary 
land for the station. The chairman of the Electricity committee (Mr. J. 
B. Brown) said the present scheme did not include public lighting, but 
they had already demands for current for many public buildings, factories, 
and private houses, and in addition, the construction of a light railway 
from Hebden Bridge to Keighley was projscted, and energy for working 
the line would be taken from the Councils station. The consulting 
engineer (Mr. A. Emmott) supplied technical details. 

Hornsey (Middlesex). Consumers are to have the option, after 
September, of being charged ut a flit rate of 5d. per unit. At 
present there are over 170 consumere, with the equivalent of 11,753 
8 c.p. lamp: connected to tho mains. 


Horwich.—The District Ccuncil have consented to Bolton Cor- 
poration supplying electricity in Horwich. 

Ilford.—The Council's electricity department shows a net profit 
of £1,515 for the past year, after making good the defi:it of the 
preceding year. 

I *keston.—The Council have agreed to supply Ilkeston Colliery 
Co. with 500 units of electric current per day at 14, d. per unit. 

Islington.—The special committee appointed to consider the 
tenders for the mains extension in Hornsey Rise and Canonbury 
districts recommend that the firms which originally tendered, be 
asked to reviee their prices on the basis of further explanations 
supplied by the electrical engineer, Mr. A. Gay. 


Kings Lynn.—The Electricity committee have offered to supply 
Messrs. Pattrick and Thompson with electric energy for power for 
their mills up to about 20 H. P. at 14d. per unit until sunset each day 
if the maximum demand is taken for an average of four hours a day, 
and at 14d. if taken for six hours. 

Kowloon (China) —Electricity works have been erected in this 
town by the China Light and Power Co. The aupply of current 
was started on Feb. 2 last. The plant consists of three two-phase 


75kw. Westinghouse dynamos, the engines are by the Ball and 
Wood Co. of New York, and there i als three water-tube boilers 
of 100 H.P. each. The resident engineer is Mr. J. Johnstone, and 
Meesra. Shewan, Tomes & Co. are the general managers, 

Leeds.— At the end of the last ti»ancial year (March ) the 
electricity department had 2,959 consumers of current for lighting 
(an increase of 639), and 242 consumers for power (an increase of 
112). There are 382 motors, of an average of 3°76 H P., connected. 
4,448,650 units of electric energy (3,418,383 units for private and 
124 829 for public lighting, and 905,438 for power) were sold, com- 
pared with 3,055,165 in the previous year. The average price was 
3°02d. per unit, compared with 3:56]. in 1901-2. The total cost was 
295d., leaving a net profit of 007d. per unit, or au aggregate oí 
£1,383. lls. Od. Capital expenditure was £671,411. lls. 8d., an 
increase of £116,382. 1s. 9d. on the year. The total capacity of the 
plant is 8,740 kw. During the year 87 additional arc lamps were 
erected and the question of lighting all the tramway routes by arci 
is under consideration. 

The net profit on the Corporation tramways for the year ended 
March 25, was £62,000. The year’s receipts (including £2,270 for 
rents, advertisements, &c., £679 for supply of current to Lamp and 
Roindhay Park committees, and E203 for discounts) were £265,610, 
against £224,294 in the previous year. Expenditure was £162,636, 
against £143,150, and interest and sinking fund charges respectively 
£26,668 and £14,387, against £19,829 and £13,073. The repair and 
renewal of road and track cost over £14,000, an increase of £2,000. 
The earnings of the electric cars were 10 901. per car-mile, compared 
with 10 93d. on the steam and 6 16d. on the horse cars in the previous 
year, while the cost per car-mile of the electric cars was only 6 65d., 
compared with 10 41d. on the steam and 10 20d. on the horae trams in 
1902, The surplus for last year is equal to 59 per cent. on capital 
expenditure. The work of converaion to electric traction was com- 
pleted during the year uuder review. 

Leek.— Application has been made for sanction to borrow moneys 
for electricity works, and in another column the Council advertise 
for tenders for plant. 


Lewisham.—The Loadon County Council propose to construct 
tramwaya from New Cross to Lee Green, Greenwich to Catford, 
Lordship-lane to Forest Hill and Lewisham High-road to Forest Hill, 
and Lewisham Council have been asked to sanction the work and to 
contribute one-third of the cost of street widenings. 


Leyton.— Instructions have been given for the converaion of the 
Council's gas lamps in the Lea Bridge District Gas Co.“ area to 
electric lamps. "Tenders recently received for feeder and distributor 
cables have been referred to Mr. Harman Lewis for report. À' 
April 30 the number of lamp connections represented the equivalen’ 
of 44,585 8 c.p. 


Liskeard.— Tae Council have before them a proposal that a 
committee be appointed to report upon electric lighting. The 
Cornwall Electric Power Co. have offered to supply current. The 
contract with the gas company his, however, been renewed for 
another year, and it is probable that at the end of this period the 
scheme of the Power Company may be developed suttiziently to 
allow of the adoption of electric lighting in the district. 


Light Railways.—Oa Thursday last week Maidstone Corporation 
asked the Board of Trade to confirm an order granted by the Light 
Railway Commissioners for the construction of tram ways, 

The proposal was to construct a light electric rail way of over 23 miles, 
to run along High-street, Maidstone, and on to the village of Barming. 

Mr. P. Hvaggs, for the South-Eastern and Chatham Railway Co., the 
Kent County Lunatic Asylum and others, objected to the preamble, an 
said the proposal to go to Barming was inserted simply to bring what wai 
really a tramway ioto the category of a light railway, and thua obviate the 
necessity of going t5 Parliament. The population of Maidstone wai 
34,000, there was a scattered population in Darming of only 744, and not 
a house en route. He also asserted that the schem» was financially unsound. 

Mr. J. E. WALLER, on behalf of opponents, estimated the receipts at 
£3,019 a year, expenses £5,413, leaving a loss of £2,404. Mr. S. Sellon. 
engineer for the Corporation, estimated the receipts at £4,500, expense: 
at £4,325, profit £175 per annum. Mr. Sellon's estimate of cost of con. 
struction and equipment was £22,000, but borrowing powers were asked 
for £25,000, repayable in 40 yeare. 

The CBAIRMAN (Sir H. Jekyll) reserved the decision of the Board, but 
invited the partie: to assume for the moment that the preamble was prov 
and go,on with the clauses, and this course was taken. l 

Littleborough.—The Board of Trade have deferred the revocatio2 
of the Council's provisional electric lighting order for another year. 

Macao (China).—Electricity works are being erected in this «ity 
which is at present “ illuminated” by oil lamp3. 

Maidenhead.—At present the applications for electric current 
represent over 7,000 8 c.p. lamps, and 6,500 have been connected. 
Cables and motors for electrical pumping at the sewage works have 
been ordered. 

Margam.—A committee has been appointed to consider and 
report upon the relative advantages of erecting muc electricity 
works or of taking current in bulk from the South Wales Electrical 
Power Distribution Co. 
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Marylebone.— A ratepayers’ deputation waited upon the Finance 
committee of the London County Council on Wednesday and asked 
the Council to withhold its consent to the loan which the Marylebone 
Borough Council are desirous of obtaining to enable them to meet 
the award given in the recent arbitration proceedings, aad other 
matters connected with electricity supply. A numerously-signed 
petition was presented by the deputation. 


Mr. Epwarp WEIT, J.P., L.C.C, who introduced the deputation, said 
there was a strong feeling in the borough against the extravagant proposal 
to spend no less than £2,052,000 in the acquisition of the Metropolitan 
Electric Supply Co.'s Marylebone undertaking. In addition to the amount 
of the arbitrator’s award there was £70,000 for law costs, £100,000 to be 
. paid to the company for work executed since Jan., 1902, £25,000 for a 
site for a new station and re-housing displaced residents, and £40,000 for 
extra worke, bringing the amount up to the huge total previously men- 
tioned. If the proposed scheme went through it would involve an increase 
in the rates of not less than 1s. 6d. in the £ per annum, and no profit 
could possibly be made out of the electricity undertaking. 

Lord Ws bY, chairman of the Finance committee, said the committee 
were impressed with the importance of the matter and would recommend 
the County Council not to sanction the loan. 


Melbourne (Australia) — The report of the city electrical 
engineer (Mr. H. R. Harper) and the statement of accounts of the 
electricity undertaking for the year ended February 28 last, has 
been issued. 

It was as far back as 1894 that the streets of Melbourne were first 
lighted by electricity, gas-lighting being replaced by about 500 arcs and 
1,000 incandescents run on the Thomson-Houston series direct-current 
system from overhead cables. Le ter, private lighting was undertaken, and 
four 75 kw. Thomson-Houston 'alternators were put down and driven off 
the engines then working the public lighting plant. Three companies were 
at the time supplying the city, but as the demand grew the city council 
decided to purchase these undertakinys, and a complete independent 
plant was put down for private lighting. The actual transfer did not take 
place until January, 1901, the Council in the meantime taking current from 
the companies whose undertakings within the city area had been purchased. 
The price for current supplied in bulk in this manner was 4d. per unit, 
resulting in a deficit on the municipal undertaking for the year ended 
Feb. 28, 1902, of £8,720, in addition to the aborption of a credit balance 
from the previous year of £7,110, the total paid to the companies for cur- 
rent having been nearly £30,000. During thia pericd direct-current plant 
had been erected at the Council's works of 1,400kw. capacity, and in 
February, 1902, this was in working order, but owing to the pressure of 
the new supply being double that of the old (460 volts, compared with 

), much re-wiring work had to be done, and it was not until September, 
1902, tbat the whole of the Council's customers were transferred to the 
city mains. There hes been a large increase in the demand for current for 
power, one of the latest customers being the Melbourne Age, where motors 
for driving the printing machinery is being put down for about 200 n.r. 
The Melbourne Herald is also being equipped for electric driving, and the 
driving of other printing plant is under negotiation. "The report to hand 
is practically the first issued by the Melbourne municipal electricity 
department. It shows that the coet of the generation is very heavy, 
due largely to the price of coal and the high rate of wages ruling 
in Melbourne. With a view to economy in coal consumption it is 
intended shortly to put in automatic stokers. The gross revenue for 
the past year was £64,008, working expenses £41,851, sinking fund instal- 
ment £9,724. There war, therefore, à net profit on the year's working of 
£1,141, against a loss of £15,821 the previous year. The work of laying 
the mains under ground is being pushed forward. "The number of motors 
installed for power at Feb. 28, last, was 246, of an aggregate of 481 k. P. 
The printing trade stands easily first as users of these machines, followed 
by clothing and boot manufacturers, metal and wood workera, instrument 
makers and jewellers, dairy produce and tea merchants and other small users. 
Altogether, 1,162 machines are driven by electric power supplied by the city 
undertaking. Capital expenditure during the year was £25,554, the total to 
date being £324,979. This expenditure is £24,149 in excess of the amount 
already borrowed specifically for electric supply purcha:es, and the flotation 
of a further loan of £50,000 is authorised by the Council. Revenue from 
the sale of current for private supply has increased by £730 during the 
year, and expenditure on this account has been very largely decreased, 
enabling the Electric Supply committee to carry forward to net revenue 
£22,656, against £2,684 in the previous year. 

Mr. Harper, in his analysis of these accounts, statea that the quantity 
of coal used during the year was 13,015 tons, costing an average of 
£1. Os. 64d. per ton. The total output of current for the year (including 
285,498 units purchased from the Electric Lighting and Traction Co.) was 
4,718,695 units, of which 2,079,850 unite were used for private and 
1,261,273 for public lighting and 176,726 for the municipal buildings. The 
maximum demand was 1,587kw., of which 1,595kw. were sup plied from the 
Council's station. "The load-factor for private lighting was 19'1 per cent., 
or including public lighting 25:1. The total equivalent number of 8 c.p. 
lamps connected was 115,582, and the units sold per lamp show the high 
average of 39°4. The use of Nernst lamps is making steady progress, and 
Mr. Harper looks forward to the installation of large numbers of electric 
radiators, especially of the glow-lamp pattern, during the winter of 1903. 
The plant at the station, Mr. Harper points out, is already becoming 
loaded to its full safe capacity, and the time is approaching when the ques- 
tion of procuring further generating machinery will have to be considered. 


Mining Lecomotives.— Mule haulage is to be replaced by 
electric traction on the De Beers Mines, Kimbeiley, South Africa, 
an order having ju:t been placed with the British Westinghouse Co., 
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for 12 mining locomotives of the Westinghouse 4 2/10 C type, 
These locomotives have four wheels, each pair driven by a 10 H. p. 
Westinghouse motor. They can develop a full load draw-bar pull of 
about 900lbs., running at six to ten miles per hour on the level. Aan 
interesting feature of these tractors is that the gauge being very 
narrow (18in.), the motors have to be mounted clear of the wheela. 
The motor pinion meshes in the ordinary way with an additional 
intermediate gear wheel. The journals of the shaft carrying this 
gear wheel run in boxes working in pedestals over the main journal 
boxes of the locomotives, and rigidly connected to them. Thus, the 
locomotive frame, which is supported on springs in the usual manner, 
is free to rise and fall on the axles without disengaging the gears. 
The motors are hung on the shafts of the intermediate gear as if 
these were the ordinary wheel axles and the usual “nose” suspension 
is employed. 

Moseley Industrial Commission—Mr. Alfred Moseley informs 
us that he has made arrangements with Messrs. Cassell & Co., for a 
reprint of the complete report of this commission. Copies may be 
had from the publishers, at 64. net. The Board of Trade has 
ordered 3,000 copies for free distribution. 


North London Tramways.—The North Metropolitan Tramways 
Co. have commenced the conversion of their tramways in Stoke 
Newington to electric traction. 


Northampton.—The Council are recommended to allow the 
Northampton Electric Light Co. to supply electricity in the Far 
Cotton and St. James's districts. 


Paddington (London).—The Council have increased the gross 
assessment of the undertaking of the Metropolitan Electric Supply 
Co. in the borough from £12,920 to £15,000, and the rateable value 
from £8,000 to £9,800. 


Penrith.—The Council are considering the desirability of leasing 
their provisional electric lighting order. 


Penzance.—The Electric Lighting committee have recommended 
the Council not to ac:ept any of the offers received for carrying out 
the terms of the electric lighting order, but to themselves establish 
electricity supply. An amendment recommending that negotiations 
be continued with one or more of the companies was carried by 7 
votes to 4. 

Personal —Mr. Thomas Bazeley, chief superintendent of Post 
Office Telegraphs at Cardiff, has resigned. Mr. Bazeley; who is a 
Cornishman, was originally in the Electric and International Com- 
pany’s service, obtaining a junior clerkship at Penzance in 1857. Iu 
1870 Mr. Bazeley was transferred with the telegraphs to the Post 
Office, and commenced his duties at Cardiff in that year. 


Piræus —The imports to the district of Piræus (Greece) from the 
United Kingdom in 1902 included 191 tons of telegraph wire, valued 
at £2,395, an increase of 116 tons over 1901. 


Pontypridd.—Negotiations are still proceeding between the 
Council and the South Wales Electrical Power Distribution Co. as 
to the supply of electrical energy for traction and lighting. A com- 
mittee has been appointed to interview the Board of Trade and the 
Local Government Board to ascertain how the electric lighting 
powers of the Council would be affected by their entering into a 
three years’ agreement with the Power Company. 


Portsmouth.—The Electric Lighting committee recommend the 
Council to place the whole of the profit on last year’s working of the 
electricity undertaking to reserve. 


Presentations.— Mr. H. Bell, on relinquishing the managership 
of Cardiff district of the National Telephone Co., to take up a 
position at the London offices, has been presented by the district 
staff with a silver?tea service and a pair of silver dishes. 

The Bristol staff of the National Telephone Co. have presented a 
travelling bag and a pocket wallet to Mr. I. Harding Jenkins, 
chief inspector, who is also proceeding to London. 

Mr. P. C. Simpeon, chief assistant at Kingston-on-Thames elec- 
tricity works, has been presented by the staff with a gift on the 


occasion of his marriage. 


Provisional Electric Lighting Orders.—A special report has 
been issued by the Board of Trade, under sec. 1 of the Electric 
Lighting Act, 1888, in regard to four applications in the current 
session for provisional electric lighting orders. 

Kilmalcolm Electric Lighting Co. (Ltd.) applied for a provisional 
order for Kilmalcolm, Renfrew. At the outset the County Council 
opposed, but subsequently modified their attitude, and the Board of 
Trade dispensed with their consent and granted the order. 

In the case of the Sandwich, Deal, Walmer and District Electric 
Lighting Order, the Kent Electric Power Syndicate applied ror an 
order for Sandwich, Deal, Walmer and Eastry. The Deal and Eastry 
local authorities consented to the application subject to certain con- 
ditions, but the others withheld their cousent. As the result of a 
conference between the parties the Board decided to dispense with 
the consent of the Sandwich and Walmer Councils, and the order 
was granted for all four districts, 
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The Kent Electric Power Syndicate also applied for a provisional 
order for the rural districts of Strood and Dartford. Strood Council 
consented, but Dartford refused. After inquiry the Board of Trade 
decided to dispense with the consent of Dartford Council ia regard 
to the parishes of Stone and Swanscombe, Crayford parish being 
excluded from the order. 

In the fourth case it appeared that the Wilmslow Urban District 
Council obtained a provisional electric lighting order in 1897, but 
having made default in carrying out its terms, the Board of Trade 
revoked it on March 3 last. The Alderley and Wilmslow Electric 
Supply (Ltd.) now applied for an order, but the Council withheld 
consent. The Board of Trade, after considering tha merits of the 
case, and especially having regard to the fact that the Council had 
failed to exercise its powers, decided to dispense with their cor sent 
&nd granted the order. 


Ramsgate.—The Council decided last week to accept the offer of 
the National Electric Wiring Co, to lease the Ramsgate Electric 
Lighting Order, 1900, and to erect electricity works. "The offer was 
accepted on the advice of the consulting engineera (Messrs. Hand- 
cock and Dykes). Three companies—viz., the Isle of Thanet Electric 
Tramways and Lighting Co, Edmundson’s Electricity Corporation, 
and the National Electric Wiring Co., submitted tenders. 


Southend-on-Sea.—It has been decided to apply for sanction to 
borrow £20,000 further for extensions to the generating plant and 
mains. The parish church is to be wired for the electric light. 


Speed of Electric Tramcars.—The Dublin and Lucan Electric 
Railway Co. propose to increase the speed of their tramcars and to 
alter their stopping placcs from July 10. A Board of Trade inspec- 
tion of the line was recently made in connection with the company’s 
proporals. 


Stirling.—The report of the burgh electrical engineer (Mr. A. C. 
Hanson) on the working of the electiicity undertaking for the year ended 
15th ult. states that 194,076 units had been generated, of which 173,987 
were sold. The average price per unit from private consumers was 
4 68d., against 5 27d. in the previous year. Cost of production was 
1:51d., compared with 198d. Total costs were 205d, against 2:77d. 
per unit sold, a reduction of nearly àd. on the year. Mr. Hanson 
suggested an alteration of the flat rate tor current for private lighting 
from 6d. to 44d. (or 5d. through prepayment meters) A reduction 
in the charges for current for power was also recommended. The 
report has been adopted. 


Swansea.—The revenue of the electricity department for year 
ended March was £8 300. 8s. 34., and the expenses £3,721. 14s. 
Interest on capital amounted to £2,418, 1s. 6d. 


Telephone Trunk Calls.—In reply to a request that the time 
for trunk calls should be increased from three to five minutes, the 
Postmaster. General points out that not more than 12 conversations 
an hour are possible with the three minute’s limit under most favour- 
able conditions. Ile further states that the Jines would beavailable 
for fewer subscribers, and an increase in charges would result if the 
time limit were increased. It appears that nearly 95 per cent. of the 
conversations are completed within three minutes. 


The Royal Tacht.—It is stated that the“ Victoria and Albert“ 
is to be provided with a 25fc. electric pinnace. 


Topsham.— The Electric Light committee have received two offers 
(from Messrs, Willey & Co. and Witting, Eborall & Co.) for the elec- 
tric lighting of the district, both tenders amounted to about £1,300, 


Tunbridge Wells —The net profit on last year's working of 
the electricity undertaking was £1,131. 


Use of Small Electric Motors.—In the annual report for the 
year to March 31 last of Mr. S. J. Watson, M. I. E. E., the borough 
engineer and manager at Bury (Lancs.), a list appears of the trades 
for which electric motors have been installed in the district. The most 
noticeable item, perhaps, in the list is the five motors, aggregating 
86 H. P., used in refrigerating and ice-making. The total number of 
motors is 74 for a total of 4574 H.P. :— 


H. p. H. P. 

1 Bottling machinery ......... 1 [1 Leather works . 5 
1 Dentistr g esee + 5 Mattress making ............... 13 
10 Engineering.... 1052 | 2 Mortar grinding 20 
135 Tan . e 12 1 Organ blowing... 1 
5 Hat works . 25 6 Printing 38 
5 Hay chopping and corn 5 Refrigerating and ice.making 86 
grinding ............ cC PPAR 13 |2 Sewing machines .............. 11 

8 Hoists and lifts 40 1 Weavi ng . 7 
1 Laundry machinery 8 |9 Wood working... q 853 


Walsall.—Sanction to a loan of £16,032 (out of £24,150 applied 
for) for electric lighting extensions has been obtained by the Council. 


Whitefield.—The Council seek an extension of time until August, 
1905, to complete their electric tramway echeme. 


Workhouse Lighting.—4A proposal to adopt electric lighting at 


the Tanner-street workhouse and the, Rotherhithe Infirmary is uader 
consideration by St, Olave's Guardians. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 

St. Puncras (London) Guardians invite tenders for wiring and 
fitting their infirmary at Dartmouth Park Hill, N., for electric light. 
Specifications, &c., from the offices, Town Hall, Pancras-road, N. W. 
Tenders by noon July 2. Mr. A. Milward is clerk to the board. See 
also advertisement. 

St. Pancras (London) Borough Council invite tenders for about 
350,000 carbons of various lengths and diameters for 12 months. 
Specifications and particulars from the electricity department 
offices, 57, Pratt-street, London, N.W. Tenders to town clerk (Mr. 
C. H. F. Barrett), Town Hall, Pancras-road, London, N.W., by noon, 
July 14. See advertisement. 


Coventry Corporation invite tenders for pipe-work, economiser, coal- 
conveying plant, stokers and sundries. Au advertisement gives 
further particulars. Specifications from the engineer and manager 
(Mr. Joseph A. Jeckell), electricity works, Sandy-lane, Coventry. 
Tenders to town clerk by 10 a m. July 2. 

Leek Urban District Council invite tenders for supply and ere tion 
of switchboard and connections, balancer iraustormer and motor- 

enerator, storage batteries and travelliog crane. Specifications from 
the consulting engineers (Messrs. Burstall and Monkhouse), 14, Old 
Queen-street, Westminster, S. W. Tenders to chairman of Electric 
Lighting committee, Town Hall, Leek, Staffs., by ncon, July 9. 
See advertisement. 

West Hum Town Council invite tenders for high-tension paper- 
insulated cable for tramway feeders; also for telephone and pilot 
wires. Specifications from borough electrical engineer (Mr. James 
K. Bock), Abbey Mills. West Ham, after 22nd inst. Tenders to 
town clerk (Mr. Fred E. Hilleary), Town Hall, Stratford, E., by 
July 14. An advertisement contains further particulars. 

West Ham Council also invite tenders for construction of corra- 
gated iron tram-careheds. Tenders by 4 p.m. June 23. 

Aberdeen Tramways committee invite tenders for the electrical 
equipment of their Torry tramway route. Specifications after 29th 
inst. from the city electrical engineer (Mr. J. Alex. Bell), electricity 
works, Milburn-street, Aberdeen, to whom tenders by noon 30th inst. 
See also advertisement. 

Proposals are invited for the“ free" wiring of consumera’ premises 
in Stoke Newington (London). Applications to town clerk (Mr. Geo. 
Webb), Town Hall, Stoke Newington. See advertisement. 

Pietermaritzburg (Natal) Corporation invite tenders for electric 
cables, feeder boxer, junction boxes, cable terminals and telephones. 
Specifications from the consulting engineers (Messra. Mordey and 
Dawbarn), 82, Victoria-street, London, S. W., after June 22. Tenders, 
addressed to Corporation’s London agents, Messrs. Ford Breos., 
12, Southampton-street, Fitzroy-square, London, W., must be in by 
Julv 6. See also advertisement. 

Stepney (London) Electricity committee invite tenders for Conradty 
arc lamp carbons for year ending June 30, 1901; also for 12 months' 
supply of meters and demand indicators. "lenders to the engineer 
and manager (Mr. Wm. C. P. Tapper), 27, Osborn-street, Whitechapel, 
E., by noon June 22. 

Jull Electric Lighting committee invite tenders for supply and 
erection of steam pipes, &c., at Sculcoates-lane generating station. 
Tenders to chairman by noon June 25. 

Stretford Electricity committee invite tenders for ars lampe, 
brackets, and accessories for street lighting. Tenders to chairman, 
Council offices, Old Trafford, near Manchester, by noon 25th inst. 

Rochdale Corporation invite tenders for supply, delivery and 
erection of steel poles, section pillars, and the overhead equipment 
of the Corporation's tramway system. Tenders to town clerk (Mr. 
James Leach) by 25th inst. 

Wood Green District Council invite tenders for underground mains, 
roadwork, &c., for private lighting. "Tenders to the clerk (Mr. F. 
W. Britton, FOLS) by noon June 24, 

Edinburgh School Board invite tenders for wiring their Leith Walk 
school. Tenders to Messrs. Bachan and Hogarth, 67, George-street, 
Edinburgh, by 17th inst. 

Hornsey District Council invite tenders by 4 p.m, July 6, for 
wiring and for erecting ventilating fans at the Council's offi zes, 
Highgate. 

Sheffield Electric Light committee invite tenders for super- 
structure of engine room, pump room, and boiler house above ground 
floor level for new electric power station. Tenders by June 30. 

Sheffield Electric Light committee also invite tenders for 12 months’ 
supply and delivery of cables, Tenders by 10 a.m. June 25. 

Kettering District Council invite tenders by 29th inst. for steel 
trusses and other work for electricity and destructor station. 

Tenders are invited by 30:h inst. for pea-slack coal for York elec- 
tricity works. 
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Dewsbury Corporation invite tenders by 25th inst. for erection of 
boiler house at Bradford-road electricity works. 


Dewsbury Electricity committee require a Lancashire boiler. 

Govan Town Council invite tenders by June 29 for steam and feed 
piping, electric feed pump, &c. 

Rotherham Corporation invite tenders by 22nd inst. for two 
Lancashire boilers. 

Darlaston Council invite tendera by June 29 for wiring the town 
hall buildings. 

IWorth:»g Corporation invite tenders by 30th inst. for a refuse des- 
tructor, boilers and engines. 

Batley Corporation, by July 3, require tenders for tramway feeder 
and booster panels, and Highfield reversible booster. 

Swindon Corporation require tenders by July 1 for wiring the 
technical school. 

Tenders are required by 25th inst. for tramway rails, fish and cole- 
plates, and bolts and tie-bars for Leeds Corporation Tramways 


Launceston (Tasmania) Municipal Council invite tenders for 500 
or more electricity meters. Specifications from city electrical engi- 
neer (Mr. Wm. Corin), Launceston, Tasmania; or from Messrs. 
John Terry & Co., 7, Great Winchester-street, London, E C. Ten- 
ders to town clerk (Mr. C. W. Rocher) by noon Sept. 28. 

As there has so far been no response to the invitations for teaders 
for the manufacture and laving of a telegraph cable between Fernando 
Po and the Cameroons, a notice in the Madrid Gazette of the 11th 
inst. invites proposals for 30 days “upon such technical and economical 
conditions as the tenderers may consider proper for this work." 
Proposals are to be sent to the Director-General of Posts and 
Telegraphs, Madrid. 


TBNDBRS RBOBIVED AND ACCEPTED. 

The following contracts have recently been secured by the Lanca- 
shire Dynamo and Motor Co. (Ltd.), Trafford Park, Manchester :— 

One 750kw. and one 600kw. steam dynamo direct-coupled to Browett 
engines, for Govan Corporation. 

Two 55kw. generators (direct-coupled to Crossley gas engines) and seven 
motors, for the Crewe works of the L. and N.W. Railway Co. 

One 300kw. three-phsse alternator for direct coupling t» Alley and 
McLellan engines, also one synchronous motor-generator to tran«form 
440 volts three-phase to 110 volts continuous, for Palmer's Shipbuilding 
Co., Jarrow. 

One 175kw. generator for direct coupling to a Robey slow-speed com- 
pound engine, for Alfred Herbert (Ltd.), Coventry. 

Poplar Electric Light committee recommend the acceptance of the 
following tenders :— 

Hart Accumulator Co., extensions to storage battery, £269. 78. 

Electric Construction Co., change-over switches, panels for high-tension 
switchboard. &c., at £273, and one low. tension feeder panel at £250. 

Kelvin and James White, instruments, &c., £390. 53. 

Paterson Engineering Co., for filtering apparatus, at £45. 

E. F. Moy (Ltd.), resistances, £56. 

The National Telephone Co. have ascep‘e] the tender of Messrs. 
Rowland Carr & Co., 6 and 8, Lime-street-square, London, E. C., for 
the supply of insulating compound for six months ending Dec. 31 
next. This is the fifth half-yearly contract this firm have received 
for their insulating compound from the National Company. 

Ashton-under- Lyne Council have accepted the tender of the Albion 
Clay Co. for tramway cable conduits, that of W. T. Glover & C». 
for cables and troughing, and that of Evershed and Vignoles for a 
testing set. 

Semington (Wilts.) Guardians have accepted the tender of Arm- 
strong & Co. for providing telephonic communication between the 
workhouse and the infirmary. 

Dewsbury Joint Hospital Board have accepted the tender of 
Robey & Co., Lincoln, for a steam engine at £415, and that of Hewitt 
and Kellett for a boiler at £340. 


Bary St. Edmunds Council have accepted the tender of Shaw & 
Co. for steam pipes, &c., at £20. 5s, ; and that of Fletcher & Co. for 
valves at £27. 33. 

Wandsworth Borough Council have accepted the tender of the 
County of London Electric Lighting Co. for wiring and fitting up the 
Town Hall for electric light. 

Hastings Corporation have accepted the tender of the Medway 
Coal Co. for supply to the electricity works of smokeless coal at 
22s, 1d. per ton. 

The London United Tramways (Ltd.) have accepted the tender of 
the Sir Hiram Maxim Electrical and Engineering Co. for the supply 
of high voltage and special lamps and accessories, 

Hornsey District Council have accepted the tender of Siemens 
Bros. & Co. for joint boxes. 

A contract for a water-tube boiler has been placed by Perth 
Corporation with Babcock and Wilcox. 


Belfast Corporation have accepted the tender of Gilmore & Co. 
for wiring the Ulster Hall. 

Bradford Corporation have placed an order with the British Thom- 
son-Houston Co. for 11,600 B.T.-H. Edison incandescent lamps. 


Croydon Corporation have accepted the tender of British Insulated 
and Helsby Cables (L‘d.) for high-tension cables at £1,039. 1s, 3d. 


Islington (London) Borough Council have placed an order with 
the Electric Construction Co. for 37 transformers at £2,966. 10s, Gd. 

Eceles Corporation have accepted the tender of J. F. Moore for 
extending the electricity station buildings. ! 

Iikeston Council bave accepted the tender of the British Westing- 
house Co. for four electric tramcars at £494 each, two to be supplied 
by Aug. 1. 

Whitebaven Council have placed an order with Glenfield and 
Kenuedy for an electric water-level indicator, and that of the 
National Telephone Co. f»r line wire. 


BUSINESS NOTICES. 


W. T. Henley's Telegraph Works Co. (Ltd.) have acquired the 
Crete Hi)! estate, Rosherville, and it is stated the company intend 
to erect new cable works upon it, provided they can obtain facilities 
for access to the river. The managing director of the company 
(Mr. George Sutton) has stated that the chief manufacture at the 
new works would at first consist of underground power cables, the 
intention being to transfer from the company's works at North 
Woolwich the underground cable departments, and subsequentl 
other transfers would be mace as the business at Woolwich increased. 
The Woolwich works employ about 1,500 hands, but the space tbere 
is not sufficient to meet the company’s growing business. If the 
facilities at Rosherville warrant it the company will probably also, 
in the immediate future, transfer to the works the manufacture of 
telephone cables now carried on at Woolwich. The works will be 
of the most up-to-date type, and will be built principally of iron and 
glass on the American principle, The workshops will run to over 
600ft, in length, and will be so built that they can be added to as 
the demand for space increases. 

Mr. A. P. Lundberg, 477-187, Liverpool-road. London, N., is the 
sole agent for (ireat Britain and Ireland for Mesra. Hatt Bros. of 
Bavaria, and forwards a detailed catalogue of drawing instruments 
manufactured by that firm. 


Messrs. Hodgson Wright and Wood, manufacturing electrical 
engineers, North Parade Works, Halifax, have ap pointed Mr. Harold 
Elliot, 30, Bootle-street, Manchester, sole agent tor their manufac- 
tures for the Lancashire and Cheshire districts. 

Messrs. G. and J. Hadfield, electrical engineers, &c., 8 and 10, 
Orange-street, Ashton-under-Lyne, have dissolved partnership. 

Messrs. C. M. Wilson and W. Jefferson, electrical engineers, 4, 
Tubwell-rov, Darlington, have dissolved partnership. Debts by 
Mr. Jefferson, who will continue as Wm. Jefferson & Co. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Mr. D. Sibbald, 23, 8. James'-street, Derby, has been appointed 
trustee in the bankruptcy of B. G. Hodges, electrical engineer, 
Crown-street and St. l1ke-street, Dert v. 


A receiving order has been made against Alex. J. Noble, lately 
trading as electrical engineer, under the style of A. J. Noble & Co., 
567, Battersea Park-roid, London, S. W. 

Mr. W. B. Peat, liquidator in re Easton, Anderson and Goolden(Ltd.), 
notifies that, having received a further dividend of 4d. in the £ from 
the trustee of the estate of E. Terah Hooley, aud other moneys, he 
is now able to pay a second cash dividend to creditors at the rate of 
Is. in the E, payable at th» offices of Messrs, W. B. Peat & Co, 3, 
Lothbury, London, E.C., as from Monday last. With regard to the 
45,000 or. ina y shares cf El each in Easton & Co. (L*d.), which were 
allotted to Mr. Peat, as liquidator of Esston, Anderson and (:oolden 

Ltd.) so far no purchaser of these shares has been found, and 

r. Peat proposes to apply to the Court for directions in regard to 
them Mr. Peat considers that, ultimately, on the realisation of the 
remaining assets of the estate of E. T. Hooley, a final distribu'ion to 
the creditors iu this matter will be payable. Altogether (including 
the 2. 6d. in the £ paid December 1901) a total dividend of 3: Gd. 
in the E will have been paid, representing £9,460. There is an amount 
reserved for dividend on claims not yet agreed (£3,433. 123. 11d.) 
requiring £600. 17s. 8d., and a balance forward to next account of 
£1,074. 102. 4d. 


In reference to the note which appeared in a recent issue of The 
Electrician announcing the voluntary winding-up of the City and 
Suburban Electric Carriage Co. (Ltd.), we are furnished by the 
company with the following particulars :— 

At the time of commencing business, Mr. Paris E. Singer, for the pur- 
pose of protecting the title which he subsequently proposed to adopt in 
the event of his forming his business into a limited company, registered, 
among others, The City and Subuaban Electric Carriage Co. (Ltd.)." 
Upon actually forming his business into a limited company,it was discovered 
that, for the purpose of saving time and curtailing legal formalities, it 
would be necessary to register the title of the company as " The City and 
Suburban Electric Carriage Co. (1903) (Ltd..“ This was forthwith done, 
and, there being no further use for the registration of the original title, the 
necessary legal procedure of winding-up has to be gone through. 


In the liquidation of Hands Limited it is announced that a further 
£25 of the principal of the first mortgage debentures will be paid on 
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30th inst. at the offices of the Law Guarantee and Trust Society, 
49, Chancery-lane, London, W. C., where debentures must be lodged 
by 27th inst. 

A meeting of the Electric Vehicle Syndicate (Ltd.) will be held on 
July 17, at 6, Old Jewry, London, E.C., to receive an account of the 
winding-up. 

Sales by Auction.—Mr. F. Terry Horaey (Messrs. Fuller, Horsey, 
Sons and Cassell) has been de to offer for sale by auction, unless 

reviously disposed of by private treaty, on June 23, at 11 o'clock, the 
reehold works of the Electro Chemical Co. (1900) Ltd., situate at 
Boardman’s-lane, Parr, St. Helens, Lancs., and occupying about 
144 acres, with railway sidings and water communication, An 
advertisement contains additional information. Further particulars, 
&c., of Messrs, Walter Webb & C», solicitors, 23, Queen Victoria- 
street, London, E.C, of the receiver (Mr. Robert Shaw), 50, Denton 
Green-lane, St. Helens, Lancs., or of the auctioneers, 11, Billiter- 
square, London, E.C. 


Messrs. Faller, Horsey, Sons and Cassell have als> been instructed 
to sell by auction, in lots, at the above-mentioned electrochemical 
works, on Tuesday, June 23, and following days, at 11 o'clock each 
day, the whole of the modern plant and machinery. Some particu- 
lars of the chemical and electric generating plant are set out in an 
advertisement, and the same may be viewed by order and catalogues 
obtained from the parties mentioned in the preceding note. 


Plant for Sale.—Messrs. George Piggott & Co., 110, Cannon- 
street, London, E. C., have for sale a direct-coupled dynamo. See 


advertisement. 


Electric Motors for Direct-coupling to Existing Pumps.— 
Messrs. Ernest Scott and Mountain have recently supplied to the 
Blyth Shipbuilding and Dry Docks Company electric motors for 
replacing the steam engines previously in use for pumping at the 
company’s docks, These motora have been specially designed 
for the work, are two in number, and each of 106 EHP. to 
run at 250 revs. per min. They have been designed to fit into th: 
same space as originally oc:upied by the steam engines Oue illus- 
tration shows the two motors, whose overall dimensions are Oft. 
in length by 6ft. Gin. wide by 5ft. 3 n. high, direct current and 
shunt wound. Current is suppliel by the Blyth Electric Power 
C». at 400 volte, The special desiga of the motors provides 
for each having two bearings, so that they are both entirely self- 
contained. They are of the 12-pole type with armatures 39in. 
diametar by 6in. wide, the brush gear being operated by screw and 
hand wheel. Each motor is fitted with half coupling to suit the 
half coupling of the existing pumps. Tae change-over from ste un 


to electric working was effected with a stoppage of only 18 hours. 
These two main motors drive the large centrifugal pumps, and there 
are in addition two small motors, one of 40 H.P. and the other of 
16 H P., which also take the pace of steam engines and drive the 
drainage pumps. The switchboard equipment provides for all 
requisite variation in the speed of the motors. The new plant 
enables the pumping out of the docks to be performed in less time 
than previously, and the pumping machinery can, of course, be 
switched on and off as required. As current is being supplied at 
lid. per unit, the actual coat of pumping is much less than formerly. 


“Jandus” Arc Lamps.—The Jandus Arc Lamp and Electric Co. 
has recently placed on the market several. new and improved forms 
of alternating arc lamps, double and single enclosed. e lamps are 
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said to be remarkably quiet, this important feature having been 
obtained without the use of rubber bands, which quickly deteriorate 
owing to the variations of the temperature of arc lamps. The choking 
coils and transformers are external, and can, therefore, be easily 
adjusted for different circuits by the average wireman without inter- 
fering with the mechanism of the lamp. Tne cases can be be removed 
without detaching the lamp from support or leads. The makers claim 
that perhaps the most impurtant feature is the dustproof mechanism ; 
thie, being enclosed within an easily removable machioed metal 
casting forming a perfectly airtight construction, and enabling the 
lamp to be used in almost any position, at the same time reducing 
the possibility of breakdown to a minimum —in fact, it is held that 
the lamp should work for years without alteration. The lamp can 
can be run singly on any voltage fr;m 8) to 2,000, or in series on 
200 to 2.000 volts by use of patent transformers, &c. Further par- 
ticulars relating to these lamps can be obtained from Messre. Drake 
and Gorham, 66, Victoria-street, London, S.W. 


Catalogues, &c.—An attractive, hanging show card, N 
the Via Eastern routes of the Eastern and Associated Telegrap 
Companies, is issued and form: an instructive sketch map of their 
extensive system of, submarine telegraph communication with Aus- 
tralasia, China, South America, Africa, India, Spain, Portugal and 
the Mediterranean under one management. 

The Typewriting Telegraph Corporation have issued an exhaustive 
catalogue of their typewriting ram instruments and the fittings 
for same, with full particulars of the uses to which these instrumenta 
can be applied. 

“¢ Gloverfication’ of the Uaited Kingdom." This is the title 
which Messrs. W. T. Glover & Co., of Trafford Park, Manchester, 
give to a sketch map showing the various towns in the United King- 
dom where Glover’s cables have been put in. The mapis on the lines 
of the sketch map issued as a supplement to The Electrician annually 
in January, aud conveys its information in a graphic manner. 


Aquaglue.— Of this preparation, which is claimed to be a perfect 
water-resistir;; adhesive substance, the Aquaglue Co., 23, Brunswick - 
street, Liverpool, are manufacturers. For electrical purposes aqua- 
glue is said to ba a perfect insulator, and can be used either by itself 
or for making a quick-drying impervious insulating covering. Over 
the rubber tape usel in jointing work, or for filling up the backs 
of switches or electrical instruments, it is useful in providing a non- 
cracking flexible compound, proof against damp or corrosion, and 
ready at a moments notice in handy form, keeping moist for an 
indefinite time. It is sufficiently strong to bind together the broken 
parts of a porcelain switchbase, is a good sticker for celluloid and 
similar substances, and is useful in medical coil work. In. pattern 
making, th» substance being unaffected by the damp of the sand 
moulds, the pattern stands the rough usage of the workshop 
without affecting the joint. With a view to providing for this 
class of work, large jp seer tubes are specially supplied. 
For short-circuit and kindred troubles in the running of motor 
vehicles aquaglue will be found of service, owing to the easy 
and rapid manner in which it can be applied. We may say 
that for several small tests to which we have applied the 
samples sent to us, we have found it answers the claims made 
by the manufacturers. 


International Building |Trades' Exhibition.—There is 
proceeding at the Agricultural Hall, London (the exhibition 
will continue open until to-morrow, Saturday) an International 
Building Trades Exhibition, comprising all kinds of plant, 
machinery, apparatus, materials and accessories used in 
building construction work, furnishings, fittings, ornamenta- 
tions, &c. A new feature of these building trades’ exhibitions 
is introduced in the form of a thoroughly representative loan 
collection of architects drawings. Amongst the principal 
exhibitors, outside manufacturers and suppliers of purely 
constructional materials, may be mentioned the Ames-Crosta 
Sanitary Engineering Co. dae drain box for tramway rails 
and stoneware conduits for electric cables, sole plates for 
tramway rail joints, &c.); Askham Bros. and Wilson (large 
range of tramway points and crossings of English standard 
gauge, and rail carts, platelayers’ tools, &., for tramway 
construction work); Messrs. Bab:ock and Wilcox (models 
of water-tube boilers, tube-cleaners, &:); Clark, Huat & Co 
(electric light fittings) ; Electrical Fittings Co. (general electrical 
fittings and accessories); James Keith and Blackman (the well- 
known Blackman combined electric fans and motors) ; Moffatt and 
Eastmead (patent electric lift gear, feadwater heaters, &c.); Nun- 
eaton Engineering Co. (Stanley patent electric duplex heading 
machine); Pulsometer Engineering Co. (steam and other pumpe, 
&c.); Joseph Richmond & Co. (working model of the Richmond- 
Carey electric push-button lift, described in a recent issue of The 
Electrician) ; W. F. Stanley & Co. (large variety of surveying and 
other instruments); Simplex Steel Conduit Co. (larga range of 
„Simplex conduit tubes and fittings) ; James Stott & Co. (electric 
air propellers); and Mr. George Wragge (electric light fittinge, metal 
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work, stained and leaded glass, &c.) The 1903 show is a great 
advance on any previous building trades’ exhibition held in this 
country, and merita a visit. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical machinery, which 
is not separately specified) from June 10 to 16, with the ports of 
destination :— 

Africa—Alexandria, £20; Cape Town, £901; Durban, £719; East 
London, £127 ; Port Elizabeth, £870 (including £488 telegraph material). 
Argentina —Buenos Ayres, £50. — Australasia —Adelaide, £164 (including 
£52 telegraph material) ; Auckland, £55; Otago, £255; Perth, £30; 
Rockhampton, £78 ; Sydney, £100 (including £26 telegraph material); 
Wanganui, £45 ; Wellington, £5,670 (including £5,410 telegraph material). 
Brazd—Bahia, £9,623 (telegraph cable); Rio Janeiro, £235 (including 
£200 telegraph material); Pernambuco, £4,202 (telegraph cable). Canada— 
Halifax, £5,070 (telegraph cable). Ceylon —Colombo, £59. Chili— 
Valparaiso, 455.  China—Shanghai, £125; Tientsin, £10. Germany — 
Hamburg, £250 (telegraph material) ; Stettin, £56. Holland — Amsterdam, 
£21; Flushing, £20. Hong Kong—£214. India - Bombay, £109; 
Calcutta, £792 ; Madras, £178. Japan—Kobe, £579 ; Yokohama, £877. 
Peru - Callao £7,500 (telegraph cable) Aussia—St. Petersburg, £34 
(telegraph wire) Straits Settlements —Singapore, £25. United States — 
Boston, £79. Total £39,155, against £26,478 in the corresponding week 
last year (June 11 to 17). 


COMPANIES’ MEETINGS AND REPORTS. - 


West African Telegraph Co. (Ltd.). 


The eighteenth ordinary general meeting was held yesterday, the 
Marquis of TWEEDDALB, K.T., presiding. 

The SECRETARY (Mr. John Cambrook) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said : When we met you early in July last year, we 
were able to announce that the negotiations with the French Govern- 
ment for the sale of & portion of our system and the settlement of all 
outstanding differences had been successfully concluded. It was alao 
foreshadowed that the financial position of the Company would thereby 
be essentially improved. Now that you have had an opportunity of 
studying the accounts which are presented to-day, I believe you will 
consider that the forecast which was then made has been amply realised. 


I may say that it is a great satisfaction to the Directors —and I am aure . 


it is also a pleasure to the shareholders -to know that this Company, 
forming as it does one of the group of the Associated Companies, is at last 
in the position to pay a dividend. I trust this condition will bea permanent 
one, and that this Company will take its place among the other successful 
associated undertakings. Owing to the new conditions of working in con- 
sequence of the arrangement I have just referred to, it would be imprac- 
ticable for me to make the customary comparisons of working expensea for 
the year under review with those of the previous year, but I propose to 
make a few general remarks on the report and accounts, You will no 
doubt remember that one of the conditions of the agreement between the 
French Government and this Company was the cancellation of the out- 
standing subsidies which had been withheld by that Government. Although 
the amount due from them on subsidy account had from time to time to 
be brought into our revenue account, we took the precaution to create out 
of revenue account a special re:erve fund equal to the amount unpaid, so 
that this debt and the special reserve fund per contra each other, and both 
items now disappear from our accounte. You are also aware tlat in con- 
sideration of the sale to the French Government of the cables serving the 
French stations of Conakry, Grand Bassam, Kotonou and Libreville, the 
Government paid us in cash £141,000, in accordance with the agreement of 
Feb. 10, 1902. In addition to this cash payment, however, the French 
Governmentagreed to forego the payment of their claim of £20,000 mutually 
agreed to be due to them by the South African joint purse for diversion of traffic 
which, they held, should have transited the French West Coast stations, 
and on which taxes should have been paid. Inasmuch, therefore, as this 
sum was taken into account in fixing the price to be paid for the cables, 
and the partnera to the South African joint purse having agreed to bear 
their respective proportions, the actual purchase price of the cables trans- 
ferred was £164,000, which sum is applied in reduction of capital expenditure. 
The debenture sinking fund which had accrued up to Sept. 1, 1901, amounting 
to £160,700, has likewise been applied in reduction of capital expenditure. 
After charging capital expenditure with the cost of the Bathurst-Bissao 
and the Kotonou- Lagos cables, together with the cost of the alteration iu 
the connections of cables joining French possessions, and some additional 
expenditure incurred at St. Thomé, we found that the capital was over- 
expended by £11,077, and this sum has been charged to revenue 
account, so that the capital and capital expenditure accounts now 
balance exactly. The whole of the remaining 1,595 debentures have 
been paid off, leaving only on our balance-sheet the share capital 
of £251,090. As compared with that of last year the gross revenue 
shows a decrease of £5,155, but it must be rememberel that the French 
subsidy of £12,000 has disappeared from our accounts. Therefore, 
we consider that this return of traffic is a very satisfactory one. The 
expenses attending repairs of cables amounted to only £8,684, as against 
£17,721 in the previous year, or a decrease of £9,037. We have thus been 
able to carry a much needed contribution of £20,000 to our general reserve, 
which now amounts to £73,821, of which £48,455 is invested. Since the 


date of these accounts, however, we have been able to invest a further sum 
of £10,655, and we look forward to being able gradually fully to invest 
our general reserve fund, now that we have squared out capital and capital 
expenditure accounts. In case any of the shareholders may be under the 
impression that the dividend of 2 per cent. which we propose to pay for 
the year is in the circumstances rather small, I should like to say that we 
could have paid a higher dividend, but only at the exp2nse of the general 
reserve fund. We are of opinion that this fund is at present inadequate, 
taking into account the age of the cables—now about 18 years—and 
we consider this fund should be built up whenever we have an 
opportunity to do so. It must also be borne in mind that the 
Portuguese guarantee arrangement terminates in about seven years, and 
although the revenue this year is satisfactory we prefer to wait until we 
see more clearly the earning powers of the Company under its reduced 
mileage before further increasing the dividend. There is another con- 
tingency which has also to be taken into consideration. According to the 
agreement with the French Government, we have to maintain the cablea 
transferred to them for two years from the date of the transfer, and 
although they have to pay us for any cable used on their repaire, still, tha 
ship's expenses might be considerable. Iam glad to say, however, that 
up to the pres:nt time no repairs have been required on this account, and, 
so far as we have gone this year we have not incurred any very heavy 
expenditure for the repairs of our own cables. I am not able to say defi- 
nitely that a larger dividend will be paid next year, but, so far as we cau 
judge at present, there is every likelihood of our being able to do s». 
I now move the adoption of the report and accounts and the payment of 
the dividends therein set out. 

Sir HENRY C. MANCE seconded the motion, which was carried 
unanimously, and the retiring director (Sir H. Mance) and the retiring 
auditors (Messrs, Deloitte, Dever, Griffiths & Co.) having been re-elected, 
a proceedings terminated with a vote of thanks to the Chairman and 

irectors. 


Oriental Telephone and Electric Company (Ltd.). 


An extraordinary general meeting was held on Wednesday, under 
the presidency of Sir A. CoLVIN, K. C. S. I., who said: As I mentioned 
to you in April last, it bas become necessary to raise more capital 
in order to enable us to extend the succeasful working of this 
and our subsidiary companies. We have obtained new licences from 
the Government of India for a term of 60 years, and one of the 
conditions thereof is that we should metallic-circuit all our lines 
within the next five years, and further, that if called upon by the Govern- 
ment to do so, after we have been given opportunity of stating any objec- 
tions we may have to offer, we shall be compelled to adopt underground 
cabling where required and if practicable. In Calcutta and Bombay it 
may be reasonably assumed that some part of the needful funds will be 
furnished locally, but, as at present advised, it seems to your Directors 
not improbable that they may be called upon to provide a share of the 
total amount required. Then again, owing to the desirability of not 
having to move our exchanges when once the new systems are completed, 
it is possible we may find it more advantageous to purchase suitable 
premises, or even to build them, the tendency of rents abroad being 
rather to increase than otherwise. Further, the Egyptian company, 
in which your Company practically holds the whole of the capital, 
has no working capital of its own, and during the last two years 
that company has been engaged in  metallic-circuiving its systems 
in Alexandria and Cairo—a work which is now happily completed. The 
cost of doing this has been considerable, but, with the exception of some 
£10,000, it has been paid for, the funds having been chiefly found by your 
Company, and from the surplus profits of the Egyptian company. The 
directora of that company are now in negotiation with the Egyptian 
Government for extensions of provincial telephone lines —lines connecting 
the various Government offices in Egypt one with another and also the 
chief villages. Of these lines a considerable number have, as you know, 
already been erected, and if the present negotiations are carried through, 
as we hope they will shortly be, it will involve considerable further expen- 
diture. We have also need of working capital for our electrical branches 
which, with judicious outlay, should prove increasingly remunerative. For 
these reasons we are to-day going to ask you, first of all, to pass the ordi- 
nary resolution to increase the capital of this Company by the creation 
of £100,000 of 6 per cent. cumulative preference shares, and to authorise 
the immediate issue of £50,000, and, secondly, to pass some special resolu- 
tions making such additions to the Company’s articles of association as 
our legal advisers consider necessary to enable the Directors to give effect 
to the ordinary resolution. We have decided to issue preference shares in 
place of debentures, because the former class of security is preferred by 
the market and is the form of security which we consider most advan- 
tageous in the Company’s interests. Finally, there is no doubt that we 
shall have n» difficulty in meeting the sum required to pay the dividend 
of 6 per cent. on the £50,000 which we are now about to raise. I should 
mention that the whole of this issue has been underwritten, but all tbe 
shareholders will have the opportunity of subscribing for these shares at 
par, and their applications will be preferentially considered. 

Resolutions authorising the increase of the capital of the company by the 
issue of 100,000 new £1 preference shares, 50,000 to be issued at once and 
the remainder as and when reqnired ; and altering the articles of associa- 
tion as legally required, were then approved. 


India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


A half-yearly general meeting of this company was held on Tuesday for 
the purpose of sanctioning the payment of an interim dividend of 24 per 
cent. (5s. a share) tax free. The Hon. H. MansHAM presided. 

The SECRETARY (Mr. A. P. Crouch) read the notice calling the meeting. 
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The CHAIRMAN eaid that while the directors had no reason to antici- 
pate that the year in which they were now working would show much 
difference from last year in the final re ult, they note a want of activity in 
certain lines of manufacture which we would gladly se» removed. In 
certain directions their business was increasing, but in others a falling-off 
was to be remarked. Perhaps the remaining months of the financial year 
would show an improvement. Their busicess was of a variel character, 
and at an interim meeting only general impressions could be expressed. 
Since their last general meeting their cable steamer “Silvertown ” had 
completed the laying of the Honolulu-San Francisco cable, and everything 
went off in the usual satisfactory manner that attended the wo.k confided 
to the company. They were so well equipp2d for this clas: of work that 
that their only regret was that they had not greater opportunity of showing 
their efficiency. They had, however, no reason to believe that recent 
developments in telegraphy would in sny way injuriously affect the sub- 
marine branch of their busine:s. Their bill before Parliament had passed 
through all its stages, and would, doubtless, become an act of Parliament 
in due course, He moved the payment of the propoeed dividend. 

The motion was seconded and unanimously approved. 

A vote of thanks to the chairman terminated the proceedings. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD. — At the meeting on 
Friday the chairman (Mr. Wm. Chadburn) said the company had had a 
good year, there being £11,455 to be dealt with, and after paying prefer- 
ence dividend, they recommended 8 p»r cent. for the year on the ordinary 
shares, carrying forward £7,550. Owing to increasing business, extensive 
new premises had been acquired. 


COLOMBO ELECTRIC TRAMWAYS AND LIGHTING CO.—At the first 
annual meeting on Tuceday, the chairman (Mr. H. Brooks) eaid the accounts 
for 10 months’ working showed a net profit in Ceylon, after deducting all 
current expenses, of £14,017. £2,270 had been expended on electric 
light mains and additional machin?ry. It was proposed to place £4,000 to 
reserve. The company took over from the vendcr company a lighting 
installation at the Boer prisoners’ camp, the vendor company guaranteeing 
them against loss in the sale of plant when the camp was closed. The 
report was adopted, and a dividend of 1 per cent. was declared. 


LONDON AND PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.)— 
The Directors' report states that the Company was formed for promoting 
a Bill in Parliament to authorise the construction of an underground 
railway from Hammersmith to Chariog Cross. The Joint Committee of 
the two Houses, under the presidency of Lord Windsor, reported favour- 
ably as to the desirability of the route, but the Committee to which that 
and similar Bills were referred last session rejected it. Ths Parliamentary 
expenses, amounting to upwards of £8,000, were met without recourse to 
the shareholdere. Although reconstruction may be ultimately resorted to, 
there seems (says the report) no advantage in continuing the company, 
and it is proposed to place it in voluntary liquidation. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—The report of the Directors 
for the year to Dec. 51 states that the company has suffered through 
scarcity of native labour, as well as through difficulties of transport, due to 
military restrictions during first half of year under review. The prosperity 
of the company has also been adversely affected owing to the mines, which 
are its principal customers, having been unable to resume operations to 
their full capacity. The gross profit was £14,188. 17s. 11d., and, after 
deducting £11,950. 15s. 2d. set aside for depreciation, there remains a net 
profit of £2,238. 23. 9d., which reduces the debit balance of £25,231. 9x. 10d. 
brought forward from 1901 to £22,993. 78. 1d. The total power distri- 
buted during the year was 7,125,720 kw. houre. The total revenue was 
£52,964. 2a. 8d., against £8,529. Js. 5d. fer about three months of 1901. 
The working expenses (including depreciation) were £50,725. 198. 11d., 
compared with £26,809. 12s. 7d. for preceding year. The receipts derived 
from supply of power aggregated £52,469. 19s. 7d., against £7,869. 16s. 5. 
during 1901. In a lengthy report, the manager (Mr. H. Spengel) states that 
during the early part of the year the war was still going on, and the 
military arrangements for the safety of their plant had to be continued 
as in previous year. It was not before June that the military post could 
be withdrawn from the works. Since the cessation of hostilities, the 
conditions have gradually improved, but, owing to the difficulty of obtaining 
suitable white and native labour, the working costs have necessarily been 
high. The total interruptions during the year amounted to 100 Lours 
23 minutes. Some of the mines to which current is supplied under agree- 
ment did not resume working owing to labour difficulty, and others could 
only do so on a limited scale. The maximum load was on the night of 
the Coronation illuminations, and was 2,220kw. Not considering the 
extra demand on this occasion, the maximum load was about 1,850kw., 
the same as before the war. 


WAYGOOD AND OTIS (LTD.)J—At the meeting on Wednesday it was 
stated that the directors recommended a dividend at the rate of 13 per 
cent. per annum for the past six months, making, with interim dividend, 
9 percent. for year ended March, and leaving £4,949 to be carried forward. 
The company’s output of electric cranes has greatly increased of late. 


WEST AFRICAN TELEGRAPH CO, (LTD.)—The report of the directors 
for the year ended Dec. 31 last states that the company's revenue amounted 
to £70,399. 53. 5d. £19,991. 13s. 8d. is charged for ordinary expenses, 
£8,683. 15s. 4d. for expenditure relating to repaira of cables, &c., and after 
providing £454. 13s. 5d. for income tax, there remains £41,269. 58., to which 
is added £311. 168. brought forward, making £41,580. 19s. £4,643. 63. 8d. 
is deducted for final payment of intcrest on debentures to Aug. 31, 1902, and 
£11,077. 108. 5d. for part of expenses in connection with alterations and 


on 45,000 shares. 


diversions of cables, &c., t» French possessions, leaving £25,860. 1s. 11d., 
out of which the directors propose to place £20,000 to general reserve, and 
recommend a dividend of 2 per cent. (tax free) for the past year, carrying 
forward £1,238, 52. 11d. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


| NEW COMPANIES. 

BRITISH ELECTRIC SIGNS CO. (LTD.)—1t»g. June 13, capital £20,000 in 
£1 shares (12,000 preferred ordinary), to adopt agreement with Frank W. 
and Mra. Florence W. Smith, and to carry on business of manufacturers of 
and dealers iu electric and other advertising signs and devices, electricians, 
engineers, suppliers of electricity, &c. 


ENGINEERING CONTRACT CORPORATION (LTD.) — Reg. June 10. 
Capital £3,000, in £1 shares, to carry on business of ironfounders, electrical 
and mechanical engineers, electricians, suppliers of electricity, tool and 
boiler makers. Reg. office, 36, I. imbard-street, London, E. C 


P. FRANKENSTEIN & SONS LTD.) — Reg. June 11, capital £50,000 in £1 
shares (20,000 preference), to acquire business of indiarubber and water- 
proof manufacturers of P. Frankenstein & Sone, and to carry on the busi- 
ness of general manufacturers of indiarubber and waterproof gooda, &c. 
First directors S. Frankenstein, L. Frankenstein and P. Frankenstein. 
Reg. office, Arkwright Mills, Manchester. 


PHOENIX DYNAMO MANUFACTURING CO. (LTD)—R-g. June 10- 
Capital £60,000, in £1 shares, to acquire business carried on as the Phoenix 
Dynamo Mfg. Co. at Bradford, and certain patent rights and benefits in 
existing inventionsin relation to dynamos, electric motors or other machines 
or apparatus, to adopt an agreement with C. D. Crawehaw, and to carry on 
the said business and that of mechanical, hydraulic and general engineers, 
electricians, producers, storere. distributors and suppliers of electricity, &c., 
manufacturers of and dealers in instruments and apparatus used in con- 
nection with the generation, accumul stion, distribution, or employment of 
electricity, cable makers, indiarubber and gutta percha manufacturers, &c. 
The subscribers are H. A. Jones, elec. engr, F. Fozard, W. J. Axworthy, 
elec. engr., F. T. Hewitt, J. F. Heaton, F. A. Reed and F. C. Watkinson. 
First directora, C. B. Crawshaw (permanent) and H. A Jones. 


STATUTORY RETURNS. 

BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—In the 
return to April 20 the capital is given as £50,000 in 10,000 shares of £5 
each, all of which have been taken up aud paid for in full. Mortgages and 
charges, £50,000. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.) —The return to May 13 gives 
capital as £220,000 in 16,000 ordinary and 6,000 preference shares of £10 
each, all of which have been taken up and paid fer in full No mortgages 
or charges. ? 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—According to return to 
April 7 the capital is £95,000 in 13,000 ordinary and 6,000 preference 
shares of £5 each, of which 12,951 ordinary and 6,000 preference shares 
have been taken up. £5 per share has been called up and £94,655 has 
been received. Mortgages and charges, £30,000 44 per cent. debentures, 
redeemable June, 1914. 

EVERSHED AND VIGNOLES (LTD.)—The return to May 1 gives capital 
as £30,000 in 3,000 shares of £10 each, of which 2,200 have been taken up. 
£10 per share has been called up on 1,618 and £7. 10s. on 582, and £20,545 
has been received. Mortgages and charges, £12,000. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.) In return to April 8 
the capital is given as £100,000 in 20,000 shares of £5 each, of which 
15,000 have been taken up. £5 per share has been called up on 10,000, 
and £2 on 5,000 shares and £69,000 has been received. Mortgages aud 
charges, £50,060. 


FRANK SUTER & CO. (LTD.)—The returu to May 14 gives capital as 
£20,000 in 6,500 preference and 13,500 ordinary shares of £1 each, of 
which 2,050 preference and 13,404 ordinary have been taken up. £1 per 
share has been called up on 2,050 preference and 35,404 ordinary, and £5,404 
has ben received; 10,000 ordinary are considered as fully paid. Morgages 
and charges, £7,000. 

GENERAL ELECTRIC TRAMWAYS CO. (LTD.)—Accordiog to return to 
April 9 the capital is £18,500 in £1 shares, all of which have been taken 
up and paid for in full. Mortgages and charges, £15,000. 

HARTLEPOOL ELECTRIC TRAMWAYS CO. (LTD)—The return to 
April 10 gives capital as £100,000 in 5,000 ordinary and 5,000 preference 
shares of £10 each, all of which have been taken up. £10 per share has 
been called up on the ordinary and £3. 78. per share on the preference 
shares, and £66,750 has been received. No mortgages or charges. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The return to May 13 givea 
the capital as £450,000 in 18,000 shares of £25 each, and 17,000 shares 
have been taken up. £25 per share bas been called up and £425,000 has 
been received. No mortgages or charges. 

PENARTH ELECTRIC LIGHTING CO. (LTD.)—In return to May 4 the 
capital is £50,000 in 2,500 “A” and 2,500 “ B” shares of £10 each, of 
which 2,500 “A” have been taken up. £8 per share has been called up on 
2,449 shares and £1 on one share. £19,993 has been received. No mort- 
gages or charges. 

WEST COAST OF AMERICA TELEGRAPH CO, (LTD.)—The return to 
May 19 has been filed. The capital is £152,520 in 53,008 shares of £2. 10a. 
each, of which 45,008 have been taken up. £2. 10s. per share called up on 
eight shares, and £20 has been received. £112,500 is considered as paid 
Mortgayes and charges, £170,000. l 
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LIENS, &c., REGISTERED. 


ABERYSTWYTH AND CHISWICK ELECTRICITY SUPPLY CORPORATION 
(LTD.)—Issue on May 27 of £500 debentures, part uf series created by 
resolutions of Nov. 2, 1900, and May 8, 1901, to secure £50,000, charged on 
the company's undertaking aud property, present, and future, including 
uncalled capital. No trustees. Previously issued, £27,500. 

DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIC POWER SYNDICATE 
(LTD.)—Charge dated May 26, 1903, to secure £2,400, charged on com- 
pany's property, subject to charge to Nottingham and Nottinghamshire 
Bank, has been registered. Holdere, G. H. B. Glasier, J. T. McCraith, J. P., 
E. H. Fraser, J. P., J. W. Thackeray and T. H. Jackson. 

GUILDFORD ELEOTRICITY SUPPLY CO. (LTD.) — Issue on May 26, of 
£400 debentures, part of series created November 19, 1900, to secure 
£15,000, charged on undertaking and property, present and future, includ- 
ing uncalled capital. No trustees. Previ-usly issued, £15,100. 


KENT ELECTRIC POWER SYNDICATE (LTD.) — Agreement and charge 
dated May 21, 1903, to secure £1,500, charged on company's unissued and 
increased capital, undertaking and assets, has been registered. Holdera, 
Lord Avebury, A. J. Robarts, W. C. Curtis, H. J. Lubbock, C. Chaplin, 
T. E. Robarta, The Hon. J. B. Lubbock and G. C. Curtis. 

LONDON AND PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.)— 
Mortgage or charge dated May 26, 1903, to secure £500, charged on com- 
pany's undertaking and property, including uncalled capital (such charge 
on capital to be floating security and subject to other charges to secure 
not more than £3,000), bas been registered. Holder, W. H. Halford, 
36, Cornhill, E. C. 

Memorandum of satisfaction in full of charge dated June 23, 1902, secur- 
ing £150, has been filed. 

MONO-RAIL PORTABLE RAILWAY Co. (LTD.) — Memorandum of statis- 
faction to extent of £200 of first debentures and to extent of £1,100 of 
second debentures, dated April 23, 1902, securing £2,666. 158. 4d. and 
£5,333. 6». 8d. respectively, has been filed. Previous satisfactions regis- 
tered: First debentures, £400 ; second Cebentures, £2,300. 

RENEWABLE ELECTRIC LAMP CO. (LTD.) — Issue on June 9 of £500 
second debentures, part of series created April 2, 1903, to secure £1,000, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. No previous issue of same series. 

ROSLING AND FYNN (LTD.) — Memorandum of satisfaction in full of 
trust deed, securing £9,500, has been filed. 


ROYCE LIMITED.— Issue on May 14 of £9,500 debentures and on May 19, 
of £1,900 debentures, part of series created March 27, 1903, to secure 
£25,000. Company’s undertaking and property, present and future (except 
uncalled capital) charged. Trustees, Law Guarantee and Trust Society, 
49, Chancery-lane, London, W.C. No previous issue of same series, 

TELEPHONE CO. OF EGYPT (LTD.) — Issue on May 20 of £2,500 mortgage 
debentures, part of series created Dec. 8, 1898, to secure £20,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued, £8,000. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER CO. (LTD.)— 
Issue on July 25, 1902, of £10,000 debentures, part of series covered by 
trust deed of April 27, 1899, and supplemental trust deed of July 16, 1902, 
to secure £30,000. Property charged: Company's lands, buildings, plant, 
undertaking and property. Trustees, W. B. Hopkins and F. E. Gripper. 
Reg. May 29, 1903. Previously issued, £15,000. Amount issued same date 
and previously regiatered, £5,000. 


CITY NOTES. 


. — 


MEMORANDA.— Bank rate 3 per cent. (since June 18, 1903). Price of 
silver 24 fd. per oz. (June 18). Consols 914; — 91 f for money, 91 ,*°,—91,5, 
for account ; 24 per cent. 921—914 (June 18). Consols Pay Day, July 1 ; 
Stocks and Shares Continuation Days, June 24 and July 8; Ticket Days, 
June 25 and July 9; Pay Days, June 26 and July 10; Mining Share 
Carry -over Days, June 25 and July 7. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The coupons on this 
company's 4 per cent. mortgage debentures, due July J, will be paid on 
and after that date at Parr's Bank, Bartholomew-lane, Loadon, E. C. The 
debenture register will be close from 21th t» 30th inst. inclusive. 

BASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended March 31 last of 2s, 6d. per share (tax free), payable 15th prox. The 
share register will be closed from 7th to 14th prox. inclusive, 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of 20,000 fully-paid £5 shares of the Ca’cutta 
Electric Supply Corporation (Ltd.), a further issue of £400,000 5 per cent. 
perpetual debenture stock of the British Electric Traction Co. (Ltd.), and a 
further iesue of £51,900 44 per cent. redeemable debenture stock of the 
Barcelona Tramways Co. (Ltd.) to be quoted. The committee have been 
asked to appoint a special settling day in 507 £1 fully-paid shares and 
120,000 £1 fully-paid vendors’ shares of the (7e neral International Wireless 
Telegraph and Telephone Co. (Ltd.) and to allow a further issue of £49,712 
4 per cent. redeemable debenture stock of the Churing Cross and Strand 
Electricity Supply Corporation (Ltd.) to be quoted. The committee have 
also been asked to appoint settling days in and grant quotations to 
£185,000 5 per cent. debenture stock of the Buenos Ayres Electric Tram- 
ways Co. (1901) (Ltd.), and £99,601 5 per cent. debenture stock, scrip 
(£25 paid) for £100,000 5 per cent. debenture stock, and £99,789 6 per 
cent. non-cumulative preference and 119,604 ordinary £1 shares of the 
River Plate Electricity Co. (Ltd.). 


SWAN, HUNTER AND WIGHAM, RICHARDSON (LTD.)—The amalgamation 
of the well-known shipbuilding and engineering firms of Mesers. Swan and 
Hunter. and Wigham, Richardson & Co., is announced, and a prospectus is 
issued inviting applications for £300,000 4} per cent. first mortgage deben- 
ture stock in the new company, which, in addition to the amalgamation 
referred to, will acquire 50,000 £1 5 per cent. cumulative preference shares 
and 90,960 £l ordinary shares in tte Wallsend Slipway and Eugineering 
Co. (Ltd.) The list of applications closes on Monday next. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECBIPTS. 


g Inc. AGGREGATR. 
Line. oud 9 or Dec. — —' inn or 
4 "Gs" Sega Bae Gy 
£ & £ & 
Aberdeen Corporation. . June 15 1,168 ＋ 323 2| 2,463 TP 705 
Ayr Oorporation .......| „ 15 3717 83 4| 1,328 ＋ 247 
Barnsley . 2.2, 57 5 316 eee 224 5,920 eee 
Birkenhead .............. „ 14] 1,006\+ 113) ... dee eee 
*Bi ham Tramways.) „ 13  4,994|4- 344 23 [114,883 |+ 6,575 
*Blackburn Corporation. „„ 12 845|-- 135,§11 | 10,021 |+ 971 
Blackpool Corporation... „ 11 | 1,729}+1,126) §10 | 8,455 |+ 1,041 
Blackpool and Fleetwood, ,, 13 900/+ 429| ... ja "n 
Bolton Corporation . „„ 14 | 1,991|+ 52311 | 20,639 |+ 5,485 
BournemouthCorporat'n , 10 983! ... 11 | 10,587 d 
Bradford Corporation... „„ 14 3,486 ＋ 459| 11 | 40,252 |+ 5,846 
Brighton Corporation. ,, 14 | 841|4 638} 29 | 23,098 |+ 5,254 
Brisbane Tramways...... Apl. 22 2,247 — 8| 16, 37,861 |+ 1,219 
*Bristol Trams & Carriage June12 | 4,722'+ 468 3| 18,622 |+ 5,034 
Buenos Ayres & Belgrano May 17 | 3,192;+ 458 20 | 58,368 |+ 6,415 
Burnley Corporation .. June 15 706 H 55 11 | 7,852 |+ 1,155 
Calcutta Tramways Co... „ 15 |R91,3 27 R8403 24 RT761,130 T R228.341 
Camborne-Redruth ...... „ 15 99 32 3,712 Vu 
Cardiff Corporation.. „ 13 1,924 f 527 11 | 20,375 |+ 9,061 
Carlisle Tramways Co... „ 13 200|4 2725 4,058 |+ 695 
Central London Railway „ 13 | 6,812|- 187| 24 167,852 |+ 6,032 
Chatham & Dist. Lt. Rys. ,, 11 552| .. 23 10, 729 ves 
City & South London Ry. „ 14 | 2,726 — 227 24 | 73,824 |+ 2,576 
Cork Elec. Trams. Co. . „ 11 672 71 87 23 | 10,494 |+ 296 
Devonport & Dist. Trams , 5 557 T 107, 223 9,252 7 252 
Doncaster Corporation...  ... - T" " d jas 
Dover Corporation.. , 13 218 7 1211| 2,334 |+ 67 
Dublin & Lucan Railway! ,, 14 117 ＋ 6, 24 | 2,386 |+ 66 
Dublin Southern Dist... „ 12 1,042 189 825 18,901 J 6194 
Dublin United.. . . , 12 4,127 T 436) 825 | 84,635 : 
Dudley—Stourbridge.... „ 5 1,648 ＋ 879) 223 17,358 |+ 1,918 
Dundee Corporation.. ,, 10 862 H 81 4, 34744 4 
East Ham Council.. , 13| 589'4 201 tll! 7,120 |+ 2,456 
Gateshead & Dist. Trama „ 5 1,0533 T 303| 223 18,537 |+ 5,67? 
Glasgow Corporation. „ 15 14,524 7 2,870 2 | 28,093 |+ 4,262 
Gravesend —Northfleet „ 5 420 .- 224) 4,586 T" 
Greenock & Port Glasgow „„ 5 | 611/+  91| 224| 10,586 |+ 1,015 
Halifax Corporation.... is "T sas jas T 
Hartlepool Tramways..| , 5 447,4 190 224 5,357 T 550 
Hull Corporation. . . „ 13 1,715 — 111 19,642 |+ 1,711 
Isle of Thanet Co.. , 13 623 — 48 es € 
Kidderminster & Dist...| „ 5 ' 297,4 168| 224) 2,585 |* 185 
Kirkcaldy Corporation... se st T as T aes 
Leeds Corporation . „ 13 65,147 ＋ 512) 11 | 61,920 |+ 5,752 
*Liverpool Corporation. . „ 6 12,107 1,615 23 222.705 15171 
Liverpool Overhead Rly.| ,, 14 1,550 ＋ 153 24 | 37,897 |+ 3,616 
London County Council| „ 15 2,887) ... | §4 | 15,233 et 
Manchester Corp. ...... „ 13 11,5651 6,491) 104:517,971 is 
Mersey Railway „ 15 1,226 7 241) 24 | 28,079 |- 539 
Merthyr. .. , 5 3027 85) 224| 4,242 |- 168 
Middleton .. „ 5 5837 286, 223 6,505 | 349 
Newcastle-on-Tyne Corp} , 15 3, 201 T 612 24 | 67,572 ove 
Oldham, Ashton & Hyde. „ 5 806/+ 247 223 12,561 |+ 1,526 
Perth (W. A.) Elec. Tram , 12 1,104 7 186 23 | 27,107 |+ 2,565 
Peterborough g.... , 5 278 ase 19 | 2,791 iss 
Poole & Dist. —.—.z.—..| „ 5 499|- 237 223 5,985 |+ 1,058 
*Portsmouth Oorporation| „„ 15 1,589 r 129 ... xs Sis 
Pot teries . . „ 5 1,826|4 308 223 34,339 |+ 2,695 
Rothesay «e| „ 5 143 T 59 224) 1,603 T 672 
Salford Corporatior...... „ 15 3,535 4 1,048 11 | 39,074 712,117 
Sheer nes qͥ „ 9, 150 .. 8 809 TE 
*Sheffield Corporation. „ 14 4,023 f 39 24 |100,969 |+ 9,740 
ous Me CIS c=. | „ LL 1,331 T 413] ... ale woe 
Southend Corporation... = vue m bes - LL 
Southport Tramways ..| , 5 668 ＋ 365 224) 6,015 |+ 1,546 
*§, Staffordshire Trams.. | „ 5 | 1,613|+ 785 224| 18,059 |+ 1,075 
*Sunderland Corporation. „ 14 | 1,146/+ 25 11 | 12,735 |+ 914 
Swansea Trams. „ 5 720|4 253 224| 10,454 |+ 857 
Taunton Trams. , 5 90 1 12 221] 1,224 — 81 
Tynemouth & Dis, | „ 5 630 ＋ 364 224] 5,660 1 844 
Tyneside Trams Co. { ái ic 39 \ 25 | 6,480 ee 
Wallasey Dist. Coun. ..| „ 15 700 + 139 tll | 7,177 |* 1,407 
Weston-super-Mare.. | „ 3 296/+ 135) 22 1271 — 120 
Wigan Corporation. ‘ae ise des e P — 
Wolverhampton Distrio| ,, 5| 799 640| 223 8,521 |+ 4,911 
Wreh aum q qL „ 5 205 9 1,366 vee 
Yorkshire Woollen Dist „ 5 592 153 4,130 — 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. ¢ Minus 3 days. 1 Minus 2 days. IJ Plus 3 days. $ Plus 2 days. 
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ELECTRICAL COMPAN IES' 


SHARE LIST. 


à | "Mt. 
3 8 8 Price NT] uf BUSINESS, od | p 2 Price | 4E pryipenp | BUSINESS, 
2 4 NAME. Wed. E E P DENR WEEK TO | E 4 3 a NAME. — E zg DUE PER T0 
zi June 17. 48 JUNE 17. | E 'June17.| 488 | UNE 17. 
oan p“ a i [e] * t 
a „C 35 Pee TEE J 
Bigh- Lew. t ; 
ELECTRICITY SUPPLY. £ s. d. est. eat | ELECTRIC RAILWAYS, TRAMWAYS, 2.0. Bani High Low 
l| .. | Blackheath & Gr'nwich. Dist. Ord.(f.p.) = 7 y 2/44| Anglo-Arg'tine Sh(1t0260,0076%Cm.Pf.| 448—48 114 7 April, Oct) 4 tj; 
St. 412 | Do. 441et Db. Stk. Prv.Cta.rd.&con. 118 --120 | 14 4 . . doo Do. . 0 125 —130 412 4 eo 125 ͤ— 
101% Bournemonth & Poole Elec. . Ord.] 123 134] 5 18 6 | : s un 10 Barcelona Tramways Ord. .................- 84)—94 5 5 3 : "M ee 
10| 4/6 | Do. 44 per Cent. Cum. Pref ... . . 10 —11 |4 110 : „ 10| 50 | Do. 5. Cum. Pret. .. . . „ 9 —10 15 0 0 . Mises 
10 4/13] Do. 6- Cum. Second Prof. . . . 105-114 TEM . 1 St. 44 Do. 4 Deb. Stock (red.) 95 —100 | 4 10 0 5 a M: 
8 .| 44,1 Do. 4) per Cent. Deb. Stock fred.) .. 104 —107 | 4 5 9 | | : 5! .. | Brisbane Electric Trams. Invest. Ord. [ii 48 i] us 
St. 44% , Bromley (Kent) El. Lt. &Power IstDebs.| 101 —104| 4 6 7 ee Do. 5 per Cent, Cum, Pref. ............ 44-4; 5 5 3 z e| e 
b| 40 | Brompton & Kensington Elec. Sup Ord. in 312 9 2 . -| Do. 44 per Cent. Deb. Prov. Certs. .. | 102 —105 4 6 0 A 104 . 
b| 36 | Do. 7 per Cent. Pref. ....... . | 00b-190|3 5 1 Mar, Sept Bristol Tramways and Carriage Ord....| 214—213: 3 10 10 | Feb, Aug | ..| .. 
5| 36 | Calcutta Electric Supply Ord. «nie 64 -7) | 4 6 8 | Ra zu E Do. Cum. Pref. (fully paid) 101-10 3151 n a ee 
8t.| 17 | Central Elec. Sup. Co. Gunr. Db. Stock] 106 - 109 | 3 13 5 A: i , Do. 4 per Cent. Debs. | eese 107 10 3 13 4 | Feb, Aug "a 
5| 6.0 ! Charing Cross & Strand Electric Pnp 9-9} |5 5 3 Feb Aug | . .. | British Columbia Elec. Rlwy. Def. Ord.| 69 — 72 X 95 E ere 
5| 2/3 | Uo. 4} per Cent. Pref. . 51-6, |315 0 Feb, Aug | Si: 7 | Do. Pref. Ord. Stock 92 —96 5 4 2 ib aed e 
5 2/5$| Do. City Undertaking 437 Cin. Pref] 43-5} |4 5 9 so I. . Do. 5 Cum. Perp. Pref. .......... 10 —10} 5 i ic | n 
St. 4% |t Do. 4 Deb. Stock (red ). . . 104 — 106 | 3 16 2 | - 104 ^! Do. 44 per Cent. Ist Mort. Debs. ..... 147—106 4 6 1 Me m i 
5| 30 | Chelsea Electric Supply Ord . ~| 6 —64 |2 6 2 March | 5 British Electric Traction Ord............. 14—14 6 4 2 ; 14} 1 144, 
St. | 432 o. 44 per Cent. Deb Stock (red.) .|107 —110 | 4 110 Jn, Dec . 31 Do. 6 per Cent. Cum. Pref. ............ 12 —124 416 0 | Feb, Aug 125, 13] 
100% | City of London Electric Lighting Ord| 14—11} |4 5 6 Feb, Aug 113 Do. 5 per Cent. Perpetual Debs ...... 122 -12514 0 0 s 1243 1M 
10| % | Do. 6 ver Cent. Cum. Pref. . . .] 13 —14 [4 5 9 Jan. July |. .. Buenos Ayres and Belgrano Ord......... 2223 M: . zer 
St.] 57]|* Do. 5 per Cent. Deb. Stock (red.)... 122 —127 | 4 0 4 | Jn, Dec sa Do. 6 per Cent. “A” Cum Pref...... 51—51 5 4 4 2s i 
St. 444 Do. 44; 2nd Deb. Stock (red.) . .. 104 —107 [4 4 10 $s z JJ 88 4151 514 3 à à 
10| 4.0 | County of London & Brush Prov. Ord.) 8—9  |4 81 "u 81 Do. 5 per Cent. Debs. .. . . 107 110 4 13 0 x ET 
10| 60 | Do. 6 per Cent. Cum. Pref............... 12 —13 [412 4 | Mar, Sept = Do. 5 2nd Deb. Stock Prov. Certs. | 99 —102 | 4 19 0 j 101} 101 
St.] 44.1 Do. 41 Deb. Stock (all paid) (red.) 111 — 114 |4 0 2 5 n Calcutta Tramways ....... . . 6)-7]| 215 2 2s 1 can 
5| * U | Folkestone Electricity i Ord| 6 - 63 [4 10 11 .. Do. 4) ist Deb. Stock (red.) 107 — 110 4 2 5 .. RM 
St. 2% Do. 44 Ist Deb. Stock (red.) . .. . | 102 — 105 i^ ps Capo Electric Tramways Shares 24-23 6 6 4 
5| 50 | Hove Electric Lighting Ord.. — 1 8-9 443 ve a Central London Ordinary Stock . | 105 —1us | 3.14 1 June, Dec 108 1061 
5| 6/0 | Kensington & Knightsbridge Ord. ...... 1] —312 ]4 811 " 11} Do. 4 per Cent. Pref. Stock ...., S 102 —105 2 16 2 a 104] E 
b| 676 | Do. 6 per Cent. Ist Pref.. 6-7 |4 5 9 Ja»,July | .. Do. Deferred Stock . . . . . 108 —111 3 12 0 
St. 4% | Kensingtn. & Kngtbg. Co & NottingHill Do. 4 per Cent. Debs . 117 —120 3 7 2 1103 Ls 
Co. (Joint Station) 4 Deb. Stek. (red.) 103 —106 3 15 6 zs 2 City of Birmingham Trams.5 Cm. Prf. 5-54 410 11 „ MO 
8| .. | London Electric Supply Orc HE. T i Do. 4 per Cent. 1st Mort. Debs. ..... 99 —102 3 18 5 » E 
8/6 Do. 6 per Cent Pref. eee 64—6 500 dM va City and south London Rly. Con. Ord 70 —72 410 3 | Feb, Aug | 72 70 
St. x t Do. 4 per Cent. Ist Mort. Deb. T 90 — 101 |3 19 3 Mr, In, S. D — Do. 5 per Cent. Perd Pref. BUDD 130 —133 3 15 1 Feb, Aug . in 
10| 7 6 | Metropolitan Electric Sup. Ord.ex new] 174-184 | 3 18 5 | April, Oct | 188 Do. (1598) aiu 21299 —132 3 15 9 ` 4 
St. 44- | Do. 4} per Cent. Deb. Stock Ist Mort.| 110 —115 | 3 19 1 Jn, Dec ..| -- Do. (190b... . . | 128 —131 3 17 2 = Le ge 
St. 342] Do. 34 ber Cent. Mrt. Db. Stock (red.) 98 —101 | 3 10 8 T y Do. 4 per Cent. "lerpetual Debs ..... 116 —119|3 7 3 | May, Nov| ..| » 
1] 6U | Notting niu Electric Ord..................- 14 -15 |4 0 O March. Colombo Trams& Ltg. Ist Mt.Db.(ird.)| 102 —104 | 4 16 vu m ]a33 — . 
100 4% | Do. 4 per Cent. Ist Mort. Debs. .....| 09 —102 | 3 18 5 T * Dublin United Trams. (1896) Ltd., Ord.] 134—144 | 3 15 10 KEE 
30 | Oxford Electric Ord. .......... aia B'S 6 4 15 )0 | March t Do. 6 per Cent, Pref. ... 15-16 3 15 0 exce 
St. 4% Do. 4. Deb. Stock... . . .. 98 — 101 3 19 6 i .. Electric Lyt. & Tract. ofAust 6 'Cm. Prt. 34—4} 16 13 4 TR y es 
l| .. | Rand Electric. i-1 xs rs i Vo. 5 per Cent. Deb. stock (red.). 9; — 100 5 U YU ede 
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Do. 4. 1st Mort. poe Stock .. 106 —108 | 314 8 ae 1071 
Metropolitan oru rams Def ...... = d x T ' 
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10/16 0 | Grent Noihin of Copenhagen 22 —34 | 5 4 2 Jan, quly | 228 Do. 4 per Cent. Mort. Deb. Stock 102 —104 | 3 16 11 M 103 * 
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NOTES. 


MANUFACTURERS of electrical machinery and apparatus 
should read with interest the article by our Caleutta corre- 
spondent this week on the question of packing for shipment to 
the colonies and our possessions across the seas. By the same 
mail as his letter, we have received a copy of the Paper to 
which he refers and a report of the discussion upon it, together 
with a letter from the honorary secretary of the Calcutta Local 
Section of the Institution of Electrical Engineers, from which 
we may quote as follows. 


Owing to the widespread discontent expressed as to the treatment 
accorded to customers in India by English manufacturers, it has been 
-decided to bring the matter particularly to the notice of the Institution 
and of the Press. . . . The information given as to the local conditions 
should be of value to all who export goods to the East. 


The occasions on which we finish second best in competition with 
Continental and American firms in our own colonial markets 
are many, and the reasons given for this are perhaps equally 
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numerous. But that British firms who formerly held tho 
export trade almost entirely should now have lost the art of 
packing would be almost incredible were it not for the evidence 
of the Paper before us. The remedy is so extremely simple, 
however, that we trust the evil will cease to exist now that 
full publicity has been given to the just complaints of our 
friends in India. 
— — 

THE abstract of the Walthamstow electricity works accounts 
on another page, relating as it does to a gas-driven station of 
modern, design comes very opportunely in view of the interesting 
Papers and discussions contributed last week to the Engineering 
Conference. The history of the use.of gas engines in electricity 
supply works in this country is certainly chequered, and, 
superficially studied, the experience gained with them was 
disappointing. We advisedly use the word “superficially " 
because, as we have before remarked, the conditions under 
which some of these rather ill-fated gas-driven stations were 
started and worked went a long way to account for their 
unsatisfactory financial results. Experience gained from the 
examples of Coatbridge and Belfast confirmed the expectations 
that, of the generating costs, the two items of oil, water and 
stores and wages at the station would be somewhat high with 
gas as compared with steam. The expected greater economy 
in fuel which was to work the difference in favour of gas did 
not obtain in either of these stations, for reasons, however, by 
no means inherent to gas working generally. Since those days 
—although the interval has been short—a great deal has been 
done to develop the gas engine, especially in the design of 
large power units. For this reason, and because the station 
at Walthamstow has been built and worked by itself and not 
as a more or less subservient appendage to a gas works, the 
financial results of the first completed year of working should 
be of particular interest. 


— ll aeea 


THE discussion on Lieut.-Col. CRoMpTON’s Paper on ** Appli- 
cations of Electricity to Driving Carriages in Towns," at the 
recent Engineering Congress, was not productive of very great 
things, but it was, nevertheless, one of the best that took 
place during the Conference. We fear that the Elieson- 
Bobinsky cell, described by Mr. GATEHOUSE, will hardly fulfil 
the expectations of those who are introducing it. A cell in 
the hands of the inventor or of an expert is quite a different 


thing to that controlled by an ignorant driver, and receiving 


scant attention, owing to lack of time, when being charged. 
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The Elieson plate will not buckle— neither will plates of ordi- 
nary accumulators if they are only attended to properly. In 
connection with this point Mr. LL. PREECE'S remarks were 
very important; he urged the need of more education in 
the treatment and management of batteries, and if this were 
only attained it would probably have as good an effect on the 
industry as the discovery of a cell giving two or three more 
watt-hours per pound than any existing secondary battery. 
The very fact that the Elieson plate is constructed of laminis, 
in order to provide a large surface, is sufficient to show that 
the plate is not a lasting one. Positive plates constructed in 
this fashion would soon be little better than a mass of peroxide 
with no internal conducting lead at all, and the effect of 
jolting or rough usage on such plates is too obvious to need 
explanation. 
——— 

LrEUCT.-Cor. CROMPTON’s vigorous reply to the discussion was 
distinctly refreshing. He did not only say that electric cars, 
now the exclusive luxury of the rich, should be made a little 
cheaper so that people with moderate means could enjoy them, 
but he maintained that they should belong to the poor man, 
and this by the elimination of the driver who is, apparently, 
in Col. CROMPTON’s mind, neither useful nor ornamental. 
There is, doubtless, a great deal in this argument, for any lady 
who can drive a horse can most certainly drive an electric car, 
and those who can drive one of the most complicated pieces of 
machinery in existence—viz., a petrol car—ought to find no 
difficulty whatever, The statement made by Col. CROMPTON 
to the effect that the electric car is the cheapest, will possibly 
not go unchallenged, but that it is the simplest and easiest 
to manage goes without saying. 


— — 


THE special report which we have been able to obtain with 
regard to the Sheffield Corporation General Powers Bill, dis- 
Althougb the 
Corporation only now sought powers for the wiring of houses, 


closes a peculiar state of affairs in that city. 


they have continued to do work of this character ever since 
the electricity undertaking was taken over from the Sheffield 
Electric Light and Power Co. in 1899, and although the clause 
in their Dill has now been modified so as not to include the 
actual work of wiring, it is stated that the Corporation intend 
to proceed with this work as before. In this competition with 
local tradesmen, the prices are cut so fine that the wiring firms 
there are taking the matter up energetically, and are proposing 
to apply for an injunction against the Corporation. We advise 
the Corporation to take warning by the recent Barnstaple case 
(reported in The Electrician, May 8th, pp. 106 and 131), and to 
give way, undertaking to close their wiring business. Moreover, 
if the matter is pushed to a Local Government Board audit, the 
Corporation may be called to account for other matters. It is 
alleged, for instance, that they have a factory for manufac- 
turing transformers, and a school for training wiremen and 
jointers. Even if these statements are exaggerated, there is 
no doubt that, although the Bill authorising the hiring out of 
motors is still on its way through Parliament, the Sheffield 
electricity department has been letting out such machines on 
hire for some time past, and this—just as the wiring of 
houses—is ullra vires, unless a corporation has specific powers. 


IT is surprising how ignorant the general public is as tothe 
facilities placed at the disposal of telephone subscribers. A 
recent consular report alludes to the fact that Danish telephone 
subscribers can telephone their telegrams to the post office at 
a small supplementary charge. The English daily papers— 
and even one technical paper—refer to this report, and some 
deplore that the British telephone subscriber is not afforded 
the same facility. Asa matter of fact, this facility was con- 
ceded to telephone subscribers in this country in 1892, and 
every subscriber, whether on the Post Office or National 
Telephone Co.’s system, may telephone his telegrams to 
the post office, no charge being made in addition to the 
Not only this: he may also dictate letters 
thirty words in length to a post office for transmission by 


ordinary fees. 


express messenger at 3d. a mile ; he may dictate letters sixty 
words in length, for postage as ordinary letters ; he may have 
telegrams to him telephoned on immediately on their receipt at 
the post office; and he can call express messengers from the 
post office. The deposit made by the subscriber on account 
of trunk charges may serve also as deposit for the fees 
charged for these facilities. The public is not entirely to blame 
for its ignorance, however, for the officials at many of the 
district post offices are entirely unaware of the services they 
may be called upon to give. On paper, therefore, we are 
ahead and not behind other countries in these respects. In 
point of fact, however, we are behind, for the public make 
such little use of the telephone for these purposes that the 
number of post offices provided with telephones is still limited. 


— 


JUDGMENT has been delivered by Mr. Justice BUCKLEY in the 
case of the Patent Exploitation (Ltd.) r. The American Electrical 
Novelty Mfg. Co. (Ltd.)." Another case, brought by the same 
plaintiffs against Messrs. Siemens Bros. & Co., was heard by the 
same judge last year, when a verdict was given in favour of 
of the former. The defendants appealed against this discision, 
but the appeal was not allowed. Now the same dry cell 
figures again in the Law Courts, but it seems that owing to fresh 
anticipations which have been discovered and new knowledge 
which has come to light, the American Electrical Novelty 
Mfg. Co. have successfully defended the suit. As, however, 
the plaintiffs intend to appeal against this decision, the 
position of the dry battery industry remains the same. A full 
report of the judgment will appear in our next issue. 


— .. —— —— — 


British Association.— The Colombo correspondent of The 
Times announces that on a motion introduced in the Legislative 
Council on Wednesday the Government agreed to invite the 
British Association to Colombo in 1907 or 1908. 

Helium in the Bath Waters.—The Daily Telegraph states 
that Prof. Dewar is conducting experiments in Dath in con- 
nection with the extraction of helium from the Bath waters 
and that a room has been reserved for his scientific apparatus 
at the baths there. 

South Harrow and Ealing Line.— The opening of the new 
electric line of the District Railway from South Harrow to 
Ealing, which was to have taken place last Monday, has been 
postponed owing to a slip of the track having occurred after the 
recent heavy rains. A portion of the line was opened tem. 
porarily, however, on Tuesday, for conveyance of passengers 
to and from the Royal Agricultural Society's show ground. 
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Honorary Degrees.—The University of Oxford has con- 
ferred the honorary degree of D.Sc. upon M. Henri Poincaré. 
On Wednesday, at the Albert Hall, the honorary degree 
of Doctor of Laws of the University of London was conferred 
upon H.R.H. the Prince of Wales, Lord Kelvin and Lord 
Lister. The honorary degree of D.C.L. of Durham Uni- 
versity was conferred upon Dr. Joseph Larmor on Monday. 


The Marylebone Arbitration.—As will be seen from our 
report of the proceedings at the London County Council 
meeting on Tuesday, the Finance committee has adopted the 
advice of the Council's solicitor (confirmed by Mr. Haldane, 
K.C.) that the Marylebone Borough Council must obtain 
further statutory powers before it would have the authority to 
borrow the electric lighting loan of £1,274,000 for which 
application had been made. The Council has approved the 
Finance committee's report. The interesting proceedings last 
evening at the meeting of the Marylebone Borough Council 
are fully reported in another page. 


Electric Traction in Egypt.—The Egyptian Gazette states 
that at midnight on June 8th the Alexandria and Ramleh 
Railway Co. organised a trial trip on their newly-equipped 
electric railway. The trial was under the direction of Mr. 
Nelson Graburn, the general manager of the company, who 
was accompanied by Mr. Jacot de Combes, the electrical 
engineer to the Egyptian Government. 


Cable Interruptions. 


Date of Interruption. 


Dominica — Martinique ............... Leones May 9,1 

St. Lucia - Mart inĩquuunnnnnU Ui. eene May 9, 1902 
Guadeloupe — Martiniqunnu ew. May 9, 1902 
Puerto Plata — Mart iniqui eee July 10, 1902 
Anjer— Kalian dnnn eerte Aug. 2, 1902 
Cayenne —Pinheiroꝛꝛ̃pꝛy .. Aug. 15, 1902 
St. Lucia—St. Vincente . Sept. 19, 1902 
Reissi- Issa (Yemen)— Camaran.. n Oct. 22, 1902 
Paramaribo— Cayenne 4%! Feb. 27, 1903 
New York—Hayti ............. t . April 13, 1903 
Assab —Massowah  ............ eee eee ente neenon June 1, 1903 
Trinidad — Demerara (No. 1).............. ............ June 13, 1903 
Trinidad— Demerara (No. 2) June 13, 1903 


Réntgen Society.—The following is the list of nominations 
for President and Council of the Rontgen Society for the 
coming year, which will be balloted for at the annual 
meeting on July 2nd at 20, Hanover-square :—Presient: The 
Right Hon. Lord Blythswood. Vice-presidents: The Right 
Hon. the Earl of Crawford, F.R.S., J. Mackenzie Davidson, 
D. Ferrier, F.R.S, C. W. Mansell-Moullin, Prof. Silvanus P. 
Thompson, F.R.S., and Dawson Turner. Council - G. B. Batten, 
Wm. Chattaway, C. A. Clark, J. H. Gardiner, A. W. Isenthal, 
H. H. Mills, Rev. P. Mulholland, E. Payne, C. E. S. Phillips, 
G. H. Rodman, E. W. H. Shenton and H. Snowden Ward. 
Hon. Treasurer: J.J. Vezey. Hon. Secretary: F. Harrison Low. 


Camberwell Electric Lighting.—The Borough Council of 
Camberwell has had under consideration a report on a question 
addressed to the President of the Board of Trade by Dr. 
Macnamara, M.P., and the President's answer, with regard to 
the decision of the Board of Trade not to sanction the applica- 
tion of the London Electric Supply Corporation for an exten. 
sion of its area over the southern portion of the borough so as 
to include the entire borough. The Council complain that 
this refusal to permit competitive supply is contrary to the 
practice that has hitherto been pursued by that department in 
London, and that the Board has thus given to the County of 
London and Brush Provincial Company a monopoly over the 
southern portion of the borough. 


Wireless Telegraphy.—Dr. J. A. Fleming, writing in The 
Times on Saturday, in reply to Mr. Maskelyne's letter of 
Thursday, stated that of the ten quotations mentioned by 
Mr. Maskelyne from his (Dr. Fleming's) recent utterances, 
five were not quotations from himself at all, but from Press 
notices, for which he could take no responsibility. Four of 
the quotations he failed to see were in any way inconsistent 
with one another, whilst the remaining one—viz., the extract 
from the syllabus, referred to the experiments shown with 
Seibts' apparatus, and had no application to the particular 
exhibition of Marconi telegraphy which was the subject of 
Mr. Maskelyne's interference. A letter from Prof. Fleming, 


in reply to Mr. Maskelyne's article in The Electrician will be 
found in our Correspondence columns this week. 


The Railways (Electrical Powers) Bill.—It is stated that 
representations have been made to the Board of Trade by 
some members of Parliament to the effect that the principal 
provisions of the Railways (Electrical Powers) Bill should be 
extended to canals. It is pointed out that more than one-third 
of the canal mileage of the country is already in the hands of 
railway companies, and that to handicap the independent 
waterways by withholding the desired powers would be to 
crush out such competition between railways and canals as 
still exists. The full text of the bill in question will be found 
in The Electrician of May 1st, p. 88. Some doubt is expressed, 
however, as to whether the bill can be extended in this manner, 
but probably a short bill applying to canals alone could easily 
be passed through by the Government without incurring much 
opposition. 


Opening of the Swindon Electricity Works.—' The Swindon 
Corporation electricity works were formally opened on Wed- 
nesday, but current has been supplied for a month. The 
generating station, which has been constructed under the 
supervision of Messrs. Lacey, Clirehugh and Sillar, will 
supply power for both traction and lighting, but the tramway 
portion of the scheme is not yet complete. A three-wire 
system of supply has been adopted, at 220 volts. Three 
Lancashire boilers supply steam to three Browett-Lindley 
triple-expansion engines, having an aggregate of 1,050 H. P. 
These are directly-coupled to three Siemens multipolar 
dynamos aggregating 600kw. The station also contains a 
256-cell Tudor battery with a capacity of 350 ampere-hours 
and a maximum discharge rate of 150 amperes. Messrs. 
Glovers supplied the cables, which are diatrine paper feeders 
and three-core concentric distributors. Mr. J. G. Griffin is 
resident engineer. 


Conversazione of the Institution of Electrical Engineers.— 
The annual conversazione of the Institution of Electrical 
Engineers was held at the Natural History Museum, South 
Kensington, on Tuesday and attracted a distinguished gather- 
ing, nearly 1,600 guests being present. The guests, who were 
received by the president of the Institution, Mr. R. K. Gray, 
and by his sister, Miss Gray, included, besides the foreign 
delegates to the International Telegraph Conference, many 
prominent men in the world of science and engineering. 
Musical entertainment was provided by the band of the Royal 
Engineers and by a Ladies’ orchestra, the latter playing in the 
Bird Gallery which was thrown open this year as well as the 
central hall. In an obscure corner of the hall, under the left- 
hand wing of the staircase were exhibited some letters rendered 
luminous by radium emanations. This is a permanent exhibit 
at the Natural History Museum, forming presumably part of 
the mineralogical collection. 


A Massacre of Telegraph Lines. — According to the Railway 
and Engineering Review of Chicago the United States Court of 
Appeals in Philadelphia gave a decision recently to the effect 
that the Pennsylvania Railway had a right to remove the poles 
and wires of the Western Union Telegraph Co. from along its 
right of way. The destruction of these lines is said to have 
been completed in 36 hours from the time the company first 
gave the order to cut down the poles. Between Trenton and 
Philadelphia, Philadelphia and Pittsburg, and along the West 
Jersey and Seashore lines and in the Cumberland and Allegheny 
valleys, the poles of the Western Union were all chopped down. 
In round numbers the territory covered is 1,000 miles, and the 
work involved the destruction of 40,000 poles and 13,000 miles 
of wire. The general estimate of the loss is 81,000,000. It is 
currently reported that the Western Union Company will take 
an appeal to the United States Supreme Court and put in a 
claim for damages. 


Copper Protecting Suit.— Prof. Nikolaus Artemicff, of Kiew 
(Russia), invented some time ago a protecting suit, 5 
of an overall, with sleeves, gloves, headgear and so on, an 
made up of fine copper wire, interwoven in cloth, the idea 
being to protect the human body from dangerous currents by 
short-circuiting with the copper. Such protecting suits are 
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now being put on the market by Messrs. Siemens and Halske 
in Germany, and the Siemens Electric Appliances (Ltd.) in 
London. They are said to be so dimensioned that a current 
of 200 amperes may flow continuously through the protection 
without producing undue heat, and a current of 600 amperes 
for a few seconds without injuring the operator. In actual 
tests, made in eonnection with a 20kw., 150,000 volt trans- 
former, it is stated that any two points at this pressure could 
be short-circuited by the operator without any injury to the 
body whatever. In touching two points of different potential 
no contraction of the muscles took place. The resistance of 
the protecting suit, measured from hand to hand, is stated 
to be 0:01 ohm, so that 1,000 amperes would produce 
a potential differenee of 10 volts. "These suits of armour, 
which are made in three sizes, will doubtless be found serviceable 
as a protection to attendants in high-pressure sub-stations, and 
for high-pressure experiments under conditions that would 
otherwise be dangerous. 

Merchant Venturers’ Technical College, Bristol.— The 
buildings of the Merchant Venturers’ College have long been 
inadequate to meet the demands of the increasing number of 
adult day and evening students, and endeavours have conse- 
quently been made to obtain property in the neighbourhood. 
Negotiations have just been concluded by which extensive 
buildings, at present occupied as a cooperage, will become 
available in time to be used by students during the session which 
commences in September. In order that the new workshops 
may be fitted up with the latest improvements, the governors 
propose to send their teachers to visit the best-equipped 
workshops of the same kind in other towns. It is hoped, 
also, that local manufacturers and others will be willing to 
help by contributing funds or apparatus towards the equip- 
ment of the shops connected with the industries in which 
they are specially interested. The total floor space available 
in the new building will be close upon 12,000 sq. ft., and the 
removal of certain shops at present accommodated in the 
existing building will set free space which is badly needed for 
the development of the college day classes. The net result of 
these changes will be that the governors will be able to 
improve very considerably the equipment of the departments 
for engineering, the building trades and the chemical indus- 
tries, as well as for the degrees of the University of London in 
applied science and engineering. The space available for the 
mechanical Jaboratory will be more than doubled, and the 
electrical laboratory will be enlarged to an almost equal 
extent. The present small hydraulic laboratory will be 
replaced by one many times larger, and a new physical 
laboratory will be provided. Arrangements are being made 
to provide as early as possible a large experimental steam 
engine, with two additional dynamos and all necessary 
Measuring apparatus, at a cost of about £2,000. 

The Hornsey Electricity Works.—These works, which are 
the property of the Hornsey Urban District Council, have now 
been opened for about three months. A mixture of Welsh 
and Wollaton hard steam coal is brought to the works by a 
special siding from the railway, and 1s conveyed by a Temperley 
transporter (described in The Electrician, Vol. XLIV., p. 693) 
straight from the waggons to overhead bunkers, whence it 
gravitates to the firing floor. Three hand-fired Fraser and 
Fraser dry-back marine boilers, each having an evaporative 
capacity of 8,0001b. of water per hour, supply steam at 150lb. 
to 180lb. per square inch pressure to the engines. The main 
steam range, by Messrs. Spencer & Co., consists of piping 6in. 
to Sin. in diameter, 5in. branches being taken to the engines. 
Geipel steam traps are employed, and two Weir pumps, each 
having a capacity of 2,400 gallons per hour, and a Holden 
Injector with a capacity of 500 gallons per hour, supply feed- 
water from the New River to the boilers. The scrapers of the 
96-tube Green economisers are driven by a 14 H. p. Lundell 
motor. The chimney was built by the Alphons Custodis Com- 
pany, and is 200ft. in height, with a diameter of 10ft.at the bottom 
and 8ft. at the top. Two Browett-Lindley 500 H. P. triple- 
expansion engines running at 350 revs. per min. are directly 
coupled to Mather and Platt 300kw. shunt-wound six-pole 
dynamos which generate 480 to 550 volts. Messrs. Cole, 
Marchent and Morley supplied the surface condensers, which 


have a cooling surface of 1,800 sq. ft., exclusive of a small 
auxiliary condenser of 400 sq. ft., which may in the future be 
employed to heat the water for the Council's adjacent swimming 
baths. The compound circulating pumps are capable of pump- 
ing 70,000 gallons of water per hour, and the air pump is of 
the Edwards type. Outside the works is a Couper-Sehwartz 
chimney cooling tower of the enclosed type, which deals with 
70,000 gallons per hour, reducing the temperature by 75-F. 
There are two separate switchboards, both by Messrs. Cowan, 
one for feeders and the other for the dynamos, balancer, 
booster and accumulators. The four-pole balancer is capable 
of dealing with an out-of-balance of 100 amperes, and has cross- 
connected field windings ; the booster develops 150 amperes at 
160 volts on the dynamo side. The feeder board consists of 
two distinct panels, one for the positive side and the other for 
the negative. On this board the connections of the seven 
feeders are made, in addition to a separate panel for the works 
feeder only. The neutral conductor is earthed through an 
ammeter which is automatieally cut out if the current exceeds 
l ampere. One panel for each machine is provided on the 
dynamo board, and the Cowan maximum automatic cut-outs 
are used as switches. In each negative wire there is an 
Andrews minimum cut.out which is also used as a switch. 
The field resistances are under the floor, and are controlled 
from above by means of a handle mounted on a pedestal. 
Two panels are given up to the accumulators, and contain 
excellent means for regulating, as well as both charge and dis- 
charge indieators showing the number of cells in circuit. In 
a battery room of very fine proportions, on the first floor, there 
are installed 292 E.P.S. cells having a capacity of 1,200 ampere- 
hours at a discharge rate of 120 amperes. The 108 regulating 
cells are in the middle of the battery, and are charged by the 
booster. All the cables were laid by Messrs. Siemens Bros. & 
Co., the feeders, two of which are 0:3 sq. in. and five 0:4 sq. in. 
triple concentrie, being laid solid in Doulton conduit. Some 
of the distributors are armoured and laid direct in the ground, 
while others are lead-covered and laid solid, but all are triple- 
concentric paper-insulated, and vary from 0-05 sq. in. to 03 sq. in. 
Altogether there are about 20 miles of distributors, with 
480 volts across the outers. Mr. R. Hammond acted as con- 
sulting engineer, and Mr. Norman Staniland is electrical 
engineer to the Council. We have to express our thanks to 
these gentlemen for affording us the facilities for obtaining 
the above inforination. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 26th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting at the Physiological Laboratory, London University, 
South Kensington. The following is the Agenda: (1) “Electrical 
Effects of Light upon Green Leaves," by Dr. Waller: (2) “ Blaze 
Currents, (i.) Of a Vegetalle Tissue, (ii.) Of an Animal Tissue, 
by Dr. Waller; (3) "Quantitative Estimation of Chloroform 
Vapour in Air by (i) Oil Absorption, (ii.) Densimetry,” by 
Dr. Waller; (4) * The Temperature Limits of Nerve-Action in 
Cold-blooded and in Warm-blooded Animale," by Dr. Alcock ; 
(5) On the Movement of Unionised Bodies in Solution in an 
Electric Field," by Dr. Hardy; (6) On the Passage of Nervous 
Impulses through the Central Nervous System," by Dr. Hardy. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 pm. Meeting at the Finsbury Technical College, Leonard-street, 
City-road, when Mr. R. S. H. Graham will deliver a lecture on 
“ High Frequency Electric Discharges,” accompanied by experi- 
ments. 


TUESDAY, June 30th. 
FARADAY SOCIETY. 

Spm. Ordinary Meeting iu the Rooms of the Chemical Society; 
Burlington House. The Council will submit the rules which it 
has drawn up for adoption. The following Papers will then, be 
read: (1) “ The Present Position of the Theory of Electrolysis, by 
W. C. D. Whetham, F.R.5.; (2) “Chlorine Smelting, with 
Electrolysis,” by James Swinburne ; (3) “Total and Free Enerzy 
of the Lead Accumulator,” by R. A. Lebfeldt ; (4) “ Electrolyte 
Apparatus," by F. Mollwo Perkin. 


THURSDAY, July 2nd. 
| RÖNTGEN SOCIETY. 
8.30 p.m. Annual General Meeting at 20, Hanover Square. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


_ Polarised Electric Wwuves, —AÀ. Artom has apparently succeeded 
in producing circularly and elliptically polarised electric waves 
by a direct method. Hitherto, such waves have only been 
produced in an attenuated form by the transmission of ordinary 
waves through thick boards (Righi), crystals (Garbasso), or 
bundles of jute fibres (Bose). These methods are unsatis- 
factory when considerable wave-lengths are involved. The 
author, therefore, proceeded by compounding two electric 
oscillations at right angles to each other, as was done by 
Ferraris in obtaining a rotating magnetic field. The principle 
is illustrated by Fig. 1, where MN and NP are two parts of 
the same alternate-current circuit having inductances ?, and 7, 
respectively. A capacity C and inductance % are connected in 
parallel with NP, adjusted so as to displace the phase of the 
current through NP by 90deg. The experimental arrange- 
ment is sketched in Fig. 2. "That polarised waves were actually 
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produced was shown by the rotation of poised glass cups, as in 
Arnos experiments on rotating electric fields, and by the 
orientation of rectilinear resonators. 


[A- ARrox, Rendic. Acc. Lincei., March 15, 1903.] 


The Statistical Method.—J. D. van der Waals gave recently 
an exceptionally interesting lecture at Amsterdam University 
on “The Statistical View of Nature.“ He divided all physical 
science into “etiology,” or thescienceof causes, and “thesiology,” 
or the science of fixed data. Among the latter are all such 
existences or phenomena as are incapable of being assigned 
to a known primary cause, and they include, for instance, the 
chemical elements, and, until Darwin’s time, the organic species. 
The progress of science largely consists in transferring pheno- 
mena from the thesiological to the etiological department, a 
process which is accompanied by the intellectual satisfaction of 
our craving fur explanations. The most complete etivlogical 
scheme of the universe is, so far, the mechanical scheme, which 
attempts to reduce all physical phenomena to the motion and 
impact of ponderable bodies, but considerable inroads have 
lately been made into it by the energy system and by electro- 
magnetic theory. The lecturer pointed out that all purely 
mechanical phenomena are reversible, whereas all observed 
phenomena are irreversible. This actual irreversibility is usually 
due to the degradation of kinetic energy into heat. Now, if heat 
is a mechanical phenomenon, it must be reversible, and it would 
be not more surprising to see a stone lying on ice start from its 
place, acquire velocity, and strike against an obstacle than to 
see a stone thrown over an ice sheet and gradually be brought 
to rest. As Doltzinann has pointed out, the difference between 
the two cases is entirely one of probability. The apparent 
failure of the mechanical view is caused by the molecular con- 
stitution of matter, and a large number of irreversible processes 
may be rationalised by means of a mechanico-statistical method. 
The recent discovery of the corpuscular nature of electricity 
wives a prospect of considerably extending this method. It 
would, then, be desirable to somewhat revise our definitions, and 


the lecturer would propose calling the science of reversible 
phenomena Mechanics, and the science of irreversible phe- 
nomena Physics. A special department would be added to 
mechanics to comprise the reversible electromagnetic phe- 
nomena. The physicist would then have to endeavour to 
reduce his phenomena to mechanical and statistical principles. 

[J. D. van DER Waars, Phys. Zeitschr., June 15, 1903.] ^ 


A Curious Radium Phenomenon.—E. Dorn enclosed 30 milli- 
grammes of Buchler’s strongest radium bromide in a tube of 
Jena glass free from alkali and 6cm. long. This was done last 
December. At the end of May he wanted to open the tube. 
Just as he was applying a three-cornered file, and had only 
slightly scratched the surface, the glass was pierced by an 
electric spark with an audible noise. The spark was distinctly 
seen in broad daylight, and the noise was so perceptible that 
the mechanician standing in another part of the room thought 
that a small induction coil had discharged. But it was not 
connected with the battery. The phenomenon may be 
explained by supposing that the negative electrons had escaped 
through the wails of the tube, which were 0:3mm, thick, and 
a positive charge remained. Negative ions would then accu- 
mulate on the outer surface of the tube, and this accumulation 
would be facilitated by the ionisation of the air around. Since 
the author held the tube in his left hand and the file in his 
right, the discharge was rendered possible. But it is remark- 
able that a difference of potential capable of puncturing at 
least O' 2mm. of glass should have been produced. 

[E. Dorn, Phys. Zeitschr., June 15, 1905.] 


Sun Spots and Magnetic Elements, C. Chree communicates 
the results of the “quiet day” records taken at Kew during 
the 11 years 1890-1900. The main conclusion arrived at is 
that both the sun spots and the magnetic changes are due to 
some unknown cause which affects the phenomena differently 
in the two cases, though there is a rough parallelism between 
them. The sunspot frequency on any particular day is no 
guide to the magnetically quiet or disturbed character 
of the day, and even mean results fur a month for sun-spot 
frequency and magnetic ranges are but slightly related. The 
phenomena observed would be consistent with the view that 
increased sun-spot activity and increased magnetic activity on 
the earth are due to some common source external to the sun, 
whose effect at the same instant varies appreciably throughout 
the solar system. If the source lies in the sun itself, either 
sun spots afford no satisfactory quantitative measurement of it, 
or else the effect at the earth is influenced by what takes place 
at the sun during a considerable time. If the source of the 
magnetic diurnal inequality be, as has been suggested by 
various physicists, electrical currents generated by the sun's 
action in the upper atmosphere, the cause of the increase in the 
amplitude of the inequality at times of great sun-spot frequency 
may be some form of radiation which reduces the resistance 
of the atmosphere to currents generated by the sun. This 
would explain the phenomena without requiring the enormous 
variations in the sun’s output of energy from year to year that 
would appear necessary to account for the great variations in 
the magnetie phenomena, variations, moreover, which do not 
appear to be accompanied by any but the most insignificant 
changes in the amplitude of the temperature inequality at the 
earth's surface and meteorological changes generally. It would 
be important to obtain reliable information as to whether 
atmospheric electricity potential, at low and at high levels, 
resembles magnetic phenomena in being largely ditferent in 
years of large and small sun-spot frequency. 

[C. CunEE, Proc. Roy. Soc., May 28, 1905.] 


—— — ᷑N— — — 


Trinity College, Dublin.— Lord Iveagh has offered to Trinity 
College, Dublin, £34,000 as soon as sufficient bas been 
collected to produce £2,730 per annum. The offer will hold 
good for three years from next May, and is intended to assist 
the college to build laboratories and lecture rooms for physical 
science, electrical and mechanical engineering, botany and 
zoology, for which the £2,730 a year will go as endowment. 


E 
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ENGLISH MANUFACTURERS AND COLONIAL 
CUSTOMERS. 
(BY OUR CALCUTTA CORRESPONDENT.) 


There is an idea widely prevalent in India that when a 
Continental manufacturer receives an order from abroad his 
first thought is of new fields open to his enterprise, while 
that of an English manufacturer in the same circumstance has 
reference to dumping grounds for rubbish. I only give the 
‘idea for what it is worth, hoping it may prove a gross libel, 
and that the cases which would appear to bear out the slander 
may be exceptional, and traceable to other causes. 

But be this as it may, there is a real, legitimate and 
unquestionable grievance anent the manner in which machinery 
and instruments are designed, made, arranged and packed for 
export. It is not possible that if due forethought were 
exercised some events would occur which are of almost daily 
occurrence. The matter has lately been discussed by the 
Calcutta Local Section of the Institution of Electrical Engineers, 
and the speakers were unanimous both in their outspoken 
strictures and in their determination to bring the matter 

lainly before the parent Institution and the technical Press. 

he occasion was the reading of a Paper by Prof. Paul Brühl, 
of the Shibpur Civil Engineering College, “On the Preserva- 
tion of Instruments and Machinery in Bengal," a subject with 
which long experience has rendered him pre-eminently familiar. 
Though the conditions as regards Bombay and Madras no doubt 
differsomewhat from those of Calcutta, the general circumstances 
are very similar, and the fact that members in those parts did 
not add to the discussion is quite in accordance with precedent. 

To sum up the data, it may be noted that Calcutta is within 
the tropical circle, and that it therefore suffers from extreme 
temperatures up to 110°F. in the shade and from great diurnal 
variations, that it is built on waterlogged ground, and, there- 
fore, suffers from extreme dampness as a rule, with (again) 
rapid and large variations, and that it is distant some four 
weeks by sea from London. It follows, therefore, that appa- 
ratus which has survived the sea voyage and the treatment 
at the docks has then to withstand very adverse climatic 
conditions for the rest of its existence. 

Let us now examine the matters of design and packing for 
the journey to begin with. Our author says :— 

As we all know to our cost, a good deal of mechanical injury is often 

done before the goods reach our hands. It is, of course, useless to expect 
that the treatment accorded by porters and dock labourers or railway 
servants in Europe, or by coolies out here, to cases containing scientific 
instruments will be in any way different from the treatment meted out to 
cases of cotton goods or bales of jute. They will be banged about, 
dropped from heights varying from a fraction of an inch to 20 or more 
feet, rolled down inclines and turned over and over regardless of any 
printed admonitions of the type of “ This side up.“ I do not know whether 
railway porters and dock labourera are more considerate on the Continent 
than they are in other parts of our globe. Perhaps they are. At least 
that is what one would conclude from a printed label on a case which I 
received some time ago from a Berlin firm of scientific instrument makers, 
On the label there was a printed request—in German, be it remembered — 
addressed to respected gentlemen,” official or otherwise, kindly to keep 
that side of the box with ite face upwards. Now the first glimpse I got 
of that box was in Calcutta Customs House at the moment when one of 
the "gentlemen," with dhoties round their loins and & blackened cloth 
round their heade, was turning it over and over round any and every 
direction for an axis of revolution, until every side had ite chance of being 
“up.” Hence the wisdom of the rule: Do not expect any side of a packing 
case turned any way; do not address people in a language which they 
do not understand, and do not indulge in the vain hope that human beings 
who cannot read are likely to act according to printed directions." 
. .. Now, to avoid breakage, notwithstanding the rough treatment 
that will most certainly be bestowed on the cases during transit, three 
points must be attended to. In the first place, instruments should in 
every case be designed eo that they are able to stand with impunity the 
knocks they will with certainty get on their journey out to India, 

To give some epecific instances. Ample and sufficient provision should 
always be made for securing the coils of suspended-coil galvanometers, as 
the magnetic systems of Kelvin and Helmholtz galvanometers, or other 
loose or oscillating parts of instruments. There is absolutely no sense in 
the manufacturers’ fitting on the suspension, and not taking precautions to 
prevent the suspensions getting broken before the instruments reach their 
address, An ideal which designers ought to steadily keep before their 
mind's eye is one which Clark Fisher refers to in his book on the potentio- 
meter: An instrument should be so designed that, provided it is properly 
packed, it should be possible to throw it across the room with impunity, 
or even to send it by rail in the United States. Portability and security 
during transit are conditions which most instruments sent out to this 
country ought to satisfy. 


Surely there can be no difficulty in attaining these two 
essential conditions, as a rule. It may be admitted that there 
are sometimes difficulties with heavy machinery as regards the 
first item ; but, as regards the seccnd case, care and skill cer- 
tainly can do what is required. But they do not. Nevertheless, 
when machinery has to go out into places where a coolie's back 
is the only practicable means of transportation, it is absolutely 
necessary to make each part as light as possible. Our cousins 
over the water are quite prepared to do this so far as special 
design renders it practicable; but our own countrymen, even 
when specially requested to do their best, will still put several 
heavy parts in a single case, perhaps accompanied by one or 
two delicate instruments to fill up the corners. That these 
things occur was amply proved during the discussion which 
followed the Paper referred to. 

Then, too, there is the question of the use of straw for 
packing purposes. Nearly every speaker was loud in con- 
demnation of it for use in any shape or form, though, of course, 
it is worse when put in wet than if special straw is kept for 
the purpose. ‘Stable litter" exactly expresses the state of 
the seething mass that is then extracted from the case. Only 
a few days ago I was shown an ohmmeter just pulled out of 
its packing case ; the paper round each box (one layer of silver 
paper) had, of course, stuck to the polish, while the leather 
handles, &c., were thickly encrusted with green fungus from 
the fermented moist hay used for packing. Apart from being 
inherently far better packing material and far less hygroscopic, 
wood shavings are generally kept indoors, and are not left on 
the floor in an open yard, like packing straw frequently is. 
Here let us again quote our author as to how to do and how 
not to do things :— 

Most of the larger firins of manufacturers of physical and chemical 
apparatus have evolved, on the basis of their own and other people's sad 
experiences, methods of packing which in the majority of cases prove fairly 
efficient. Of late years I have only rarely received articles in a broken con- 
dition ; but, then, I make it a point to deal only with first-class firms. 
Very effective is a description of wood shavings, consisting of very thin, 
very long and very narrow strips which seem to be specially manufactured 
for the purposes of the packer. 

It is self-evident that parts should never be lying loose in their box. 
One of the worst sins of commission on the part of a packer is to pack very 
heavy and bulky articles in the same case with delicate parta, and still that 
is done again and again, as if the packer considered the heavy parts to be 
specially designed to triturate the delicate parts into a fine powder. All 
heavier parts should be tightly fastened down by screwed-on battens; and 
if it is found unavoidable to pack smaller articles in the same case with 
larger and heavier ones they should be packed in separate small boxes. 
All this seems simple and self-evident, but unfortunately sufficient atten- 
tion is not always paid to these details, and it is astonishing what thought- 
lees blunders are sometimes perpetrated by the packer. 

As mercurial air-pumps are not beyond the ken of electrical engineers, 
it may be interesting to some of you to have mention made of a very 
efficient way of packing complex pieces of glass apparatus ; and as regards 
fragility, some mercurial air-pumps certainly carry the palm. What I 
believe to be an absolutely safe way of packing such fragile pieces of appa- 
ratus is as follows: A coarse network of square meshes of strong twine is 
stretched tightly across the ineide of the packing case, being held in posi- 
tion hy battens screwed against the sides of the case. The glass parts are 
then tied on to the net by means of strong thread, and cotton-wool or fine 
shavings are filled in between each tier of netting and the next one. 


Even supposing things arrive out in good order and condi- 
tion, it is no uncommon thing to find that, when the time comes 
for repairs, you canuot effect them without a great deal of 
trouble owing to the fact that 

Some makers box up the working parta of the instruments in such a 
way that access to them is practically impossible to any one, except the 
maker, who is in possession of the key to the inmost mysteries of the 
construction. 

On this point the chairman suggested that 


It would be better to always get instruments out in parts and to set 
them up out here, since the users of electrical instruments would generally 
be competent to do this, or should be 80; the makera would then perhaps 
learn to pack the separate parts so as to be immovable; and he would 
suggest that they should give their packers a course of lectures on the 
subject of inertia, which they seem generally to ignore. 


There are a number of other specific points of construction 
which must be attended to in the tropics. For instance, 
several speakers quoted cases of the paraffin wax oozing out of 
instruments, owing to low melting point wax being used. 
But as the hardest paraffin wax used by microtomists has a 
melting point of 60°C., and as this can be further increased if 
necessary by adding resin, there appears to be little excuse for it. 
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Failure to protect bright parts from rust is another grave 
cause of complaint, and one so easily avoided. To send out a 
machine without protecting the shaft is no uncommon thing, 
and if damp straw is also in the box (as it generally is) the 
shaft arrives in a state discreditable to a fifth-rate firm. In 
cases where the usual paint or grease cannot be applied, it was 
pointed out by one speaker that paper soaked in imported 
Rangoon oil is very effective as a protection for bright parts. 
Paper used for wrapping up polished boxes should also be 
oiled invariably, as otherwise it is certain to stick. 

The use of glue comes in for well-merited condemnation ; 
its use, that is, as the sole fixing agent. Wood in any case is 
objectionable, but where it is essential to use it all parts must 
be dovetailed or screwed together, oblique dovetailing being 
perhaps the best method. Glue alone always gives way sooner 
or later, generally sooner, as one speaker plaintively remarked. 
The same remark applies to the use of shellac for fixing on the legs 
of statical instruments, to which the chairman drew attention. 

A remark was made by one speaker that 

Very bad work is put into induction coils by some makers at home, and 
it is no uncommon thing to find a coil fail owing to soldered joints being 
5 through, this being due to the fact that resin has not been used 
as a nuz. 

It is hardly conceivable that a maker should actually send 
thermometers to India calibrated up to only 25°C. and with 
no overflow chamber, but this has been the experience of tlie 
chairman! The highest shade temperatures run to 50°C., be 
it remarked, while in the sun 75°C. is not unknown. 

There could be no possible difficulty about thoroughly dry- 
ing out not only all machinery and apparatus, but also their 
packing cases and the wood shavings which should be used in 
place of the usual wet straw. Things that cannot be dried out 
at high temperatures can be placed in a chamber at the ordinary 
Indian temperature of 90°F. to 100°F. kept always perfectly 
dry by means of quicklime. The case could then bo soldered 
up at once in the dry air, instead of being done (as it not 
infrequently is) out of doors. Of course, if nails are driven 
through the tin, these precautions are useless, and this is a 
very common occurrence. It is only discovered at this end, 
so why should the manufacturers bother their heads over it ? 
Most of us can remember cases of machinery intended for that 
vague and unimportant place called abroad " standing for a 
day or two out in the open air with the soldering not done 
and merely a rough and worn tarpaulin thrown over the top. 
Given some straw inside and a drizzling rain outside and the 
conditions are complete. A switchboard mentioned by Mr. 
Meares, which arrived with copper connections in a ruined 
condition, must have been packed thus. 

It is worth while to consider whether it is not possible in 
special cases to adopt the suggestion of Mr. Williamson and 
enclose in a case containing instruments a self contained calcium 
chloride drying bottle. If this is done for platinotype paper 
it might also be done with costly instruments. 

The fact that one member gives 25 to 40 per cent. as the 
average of breakages among porcelain goods shows that the 
firms supplying these goods should look into the matter. 
Insulators carefully packed in barrels generally arrive safely, 
being of sturdy build, but switch and fuse covers suffer worse 
than almost anything else. 

To those people at home who profess their readiness to 
export goods to the colonies and to uphold the trading repu- 
tation of the old country Prof. Brühl's Paper is of some interest,* 
and it is to be hoped they will take it to heart. The American 
and German manufacturer here as elsewhere is surely making 
his way—mainly because he both thinks for himself and is 
willing to follow out a hint to its logical conclusion. And in 
the name of common sense let us hear no more of such cases 
as this quotation refers to :— 

I well remember at one time writing to a manufacturer and giving him 
some ideas that would be useful to him, in designing machinery for use 
in that country. Instead of gratefully tendering his thanks, he quietly 
iaformed me that as he had been designing machines from the time I was 


still in petticoats, or a suggestion to that effect, I could not teach him 
anything ; so the matter ended. 


* Copies may be had from the honorary secretary of the local section, 
Institution of Electrical Engineers, 58, Chowringhee, Calcutta, (price 
1 rupee) ; and we shall be pleased to show our file copy to any one interested 
in the matter who will call at this office. — Ep. E. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 


(BY OUR SPECIAL CORRESPONDENT.) 
(Concluded from p. 862.) 


THE LOMBARDY POWER DISTRIBUTION Co., VIZZOLA. 


The visit to this company’s works aroused more than 
ordinary interest, on account of the importance at present 
attaching to undertakings with similar aims which are being 
carried out or projected in this country. The Lombardy 
company has already accomplished—and that most success- 
fully—the distribution of electrical power in bulk to local 
authorities and to large manufactories scattered over a wide 
area. The tract of country where its supply is available has 
been called the Lancashire of Italy from the number of cotton 
spinning and weaving works which have been established 
there for over half a century. 

The proximity to Milan—the commercial centre of Italy— 
was one reason for the growth of this industry, but there was 
the equally important reason of an abundant supply of water 
power in the River Olona, on which most of the factories were 
situated. The possibilities of this river were soon exhausted, 
however, and with the further development of the industry, 
additional power had to be obtained from steam. The River 
Ticino could have furnished a considerable proportion of the 
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1. Water Power Station at Vizzola, in operation. 
2. Water Power Station at Turbigo, nearly completed. 
3. Steam Power Station at Castellanza, under construction. 


SKETCH MAP SHOWING THE NETWORK OF THE SocIETÁ LOMBARDA. 


power required, but it was at too great a distance to permit of 
its being utilised until electrical transmission rendered it pos- 
sible. It was early recognised that the works must be on a 
large scale if they were to prove economical, and the success 
of the hydraulic station at Paderno had given the most sub- 
stantial encouragement to Italian engineers for such projects. 
Accordingly, in 1898 the Lombardy Company was formed to 
carry out a scheme for the erection of a large power house at 
Vizzola, from which electricity could be distributed to the 
cotton mills on the river Olona, and also to the small towns 
of Gallarate, Busto, Castellanza, Legnano, &c., which had 
become centres of engineering and other industries, as well as for 
the manufacture of cotton. From the first the scheme was cor- 
dially welcomed by the manfacturers, and, before the plant 
was running, applications had been received equivalent to its 
total capacity. It is curious to note that the electricity pro- 
duced from this large water-power station was successful in 
superseding not only the steam engines, but the old water- 
wheels and turbines, which were working more or less 
inefficiently. 

The fall of the river Ticino, between the intake at Somma 
Lombardo and the tailrace at Vizzola is about 100ft., the 
distance being 7 miles. There are no natural rapids, as the 


402 


THE ELECTRICIAN, JUNE 26, 1903. 


country is an alluvial or glacial plateau, consequently the 
service canal, although it cuts off a large bend in the river, is 
over 4 miles long. The weir and penstock at the intake serve 
for the supply to the older irrigation canalof Villoresi as well, 
the sluices for both being placed in the same building. The com- 
pany were thus saved a good deal of work in making the dams, 


in operation. During the execution of the undertaking over 
1,000 workmen were employed. 

The buildings av Vizzola consist of a penstock, an overflow 
weir, a sluice-house for regulating purposes, and, at a lower 
level, the central station, into which are carried, down a concrete 
slope, the 12 6ft. diameter steel flume tubes. The available 
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INTEKIOn OF PowWERR House, Vizzuba. 


the privilege to the owners of the Villoresi canal. The flow of 
water in the Vizzola canal is 187,000 gallons per second, with 
a velocity of 43ft. per second, the slope being 1:5 per thousand. 
It is utilised for barge traffic as well as for power supply, and 
for this purpose there is a series of locks re-establishing con- 
nection with the river close to the power house. Owing to 
the porous nature of the gravel soil, the whole of the canal 


suction, and the minimum power delivered to the alternators 
is 18,000 H.P. During our visit it happened to be the mid-day 
meal time for the cotton factories, and an enormous quantity 
of water was running to waste over the weir; but when the 
factories started again at one o'clock this rapidly diminished 
until practically every gallon was being used for the production 
of electrical energy. 


Power House AND TaIL Rack, VIZZOLA. 


had to be built of concrete. At its approach to the power 
house it is carried from the elevated terrace, on which it is 
constructed, to the regulating penstock by means of a fine 
masonry aqueduct 650ft. long. The work, commenced in 
January, 1898, was carried on with the greatest rapidity, and 
in June, 1900, it was entirely completed and the machinery 


HEAD Rack AND SLUICE H«USE, VIZZOLA. 


The generating plant consists of 10 turbines, each rigidly 
coupled to a three-phase alternator working at 11,000 volts 
and a frequency of 50 with a speed of 187 revs. per min. The 
turbines are all of 2,000 H. P. capacity, and of these eight were 
built by Riva Monneret of Milan, while the two others are by 
Voith of Heidenheim. There are also three exciter sets, eac 
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of 200 H.P. There does not appear to be any auxiliary 
electrical control of the speed of the turbines from the switch- 
board, but the hydraulie motor control is identical with that 
of the Paderno machines already «described. The electrical 
portion of the equipment, including the switchboards, was all 
supplied by Schuckert & Co. The alternators are tunnel- 
wound, and in most the coils on the revolving magnet poles 
are wound with flat copper strip set on edge. Several, how- 
ever, have single coil fields similar to those originally used on 
the Brown-Boveri machines. 

The machine room is a spacious hall well-lighted and venti- 
lated, and decorated in a way that would be impossible in the 
heat and steam of an ordinary central station. A prominent 
feature is the painting on the walls of the names of the most 
eminent men in clectrical science. | 

From the main switchboard, which is of the usual Italian 
type for high-tension work, start the two trunk primary con- 
ductors, which supply power to the industrial area. Towards 
the north they extend beyond Varese, a distance of 35km., 
to the east as far as Lomazzo (40km.), and to the south 
as far as Turbigo (15km.). The total length of the 
11,000-volt lines is 140km. and of the secondary lines 25km. 
For the former the supports are of iron lattice work, and for 
the latter of wood, and the route pursued is usually a ** bee- 
line." The general method of distribution is to transform the 
current from a pressure of 11,000 to 3,600 volts at suitable 
centres. In some cases it is further transformed to 500 volts, 
but there is no conversion from three-phase to continuous. 

The number of customers supplied directly by the under- 
taking is 98, but of these 20 are purchasers “in bulk” and 
retail the energy in their own towns or districts. Thus the 
total number of consumers connected to the Vizzola network 
is 2,400, and, including the secondary systems of the retail 
authorities, the length of primary and secondary conductors 
amounts to 200km. It need hardly be said that even in 
towns like Gallarate and Legnano these are all overhead. 
The proportion which the motor load bears to the lighting 
may be recognised from the fact that there are only 15,000 
incandescent lamps connected to the system. These lamps 
are well distributed, however, and even in the small villages 
artizans' houses have the boon of electric light. Some of the 
cotton mills have a heavy demand for power. For instance, 
one in Legnano requires 1,200kw., another 800kw., and the 
huge establishment of Frua and Banfi 2,700kw. 

The capital cost of the various sections of the undertaking 
are given below :— 


1. Concession for water power and existing canal works 


pp M HE £77,700 
2. Hydraulic works 22. . 223,000 
3. Central station æ 2 80,000 
J. Network and connections eee enean 94,400 
5. Transformer sub-stations ............. — TER . . 38, 200 

4513, 500 


The capital invested per kilowatt measured at the switchboard 
(a total of 13,500kw.) is, therefore, approximately £38, a figure 
considerably lower than that estimated for any of the proposed 
steam generating bulk" stations in England. The greater 
part of the A is on hydraulic works—a natural conse- 
quence of the length of canal and the volume of water to be 
dealt with. To be able to cover the enormous area of supply 
at a capital cost of £7 per kilowatt counterbalances this weight 
of capital, however, and is suggestive to other power scheme 
engineers of the way to ensure success. 

Although 1902 was only the second complete year the works 
were in operation, its balance-sheet shows that the business is 
in a most satisfactory condition. The share capital of the com- 
pany is £400,000, but this has been augmented by a loan of 
£150,000 from one of the Milanese banks. "The receipts from 
the sale of electrical energy for the year were £66,370, while 
the total works costs did not exceed £12,500. After paying 
the Goverament taxes and allowing 4 per cent. for depre- 
ciation, the balance left was £33,240, which enabled a dividend 
of 7 per cent. to be declared. "The reserve fund is as yet of 
very modest dimensions 43, O00 — and it is not very liberally 
added to each year, the allocation being only at the rate of 
5 per cent. of the gross profit. Nevertheless, if it is borne in 
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mind that over half the capital is sunk in solid masonry, the 
4 per cent. rate of depreciation seems ample, and the smallness 
of the actual reserve cannot adversely affect the balance-sheet. 

The method of charging for the electrical energy is nearly 
always that of an annual rental for the maximum power taken 
hy the customer—in other words, à modification of the maxi- 
mum demand system. From the revenue account it would 
appear that the average rental obtained per kilowatt was about 
£4. If the manufacturer taking current had a 30 per cent. 
load-factor, or used his demand seven hours per day for 300 
days in the year, he would only be paying 0-45d. per unit. 
This may seem a wonderfully low figure, but, by referring 
to the balance-sheet, it is apparent that the total works costs 
per unit do not exceed 0-1d., and thus it is possible to earn 
a 7 per cent. dividend at that selling price. It is obvious that 
the price paid by the user, whether factory or local authority, 
depends entirely on the load-factor. The supply company in 
every case requires an adequate rental for the power demanded 
and nothing else, except in a few cases a guaranteed minimum 
revenue so as to avoid loss on a customer situated at a long 
distance from an existing main. This is certainly preferable 
to quoting a random price for 100,000 or 500,000 units with- 
out reference to the conditions of use, as one so frequently 
sees on the proposed tariffs of British power distribution 
companies. 

As already mentioned, the Vizzola works were practically 
fully loaded before they had been more than a few months in 
operation, and as the demand for power showed no sign of 
diminishing, the directors of the company took steps to acquire 
another concession for water power at Turbigo, lower down 
the river. Some difficulties had to be faced with the owners 
of the rights and with the communal authorities, but these have 
now been overcome, and a commencement has been made 
with the works. They are situated on the Naviglio Grande, 
one of the largest canals communicating with the Ticino, and 
when completed will have a capacity of 6,000 p.p. The 
directors recognise, however, that by the time their new 
station at Turbigo is running the whole of the plant at Vizzola 
will be more than fully loaded, and they have decided to build 
a ‘‘stand-by steam station in which will be contained the 
spare plant to meet the periods of low water in the river and 
exceptional peaks of the load in general. 

This is now in course of construction at Castellanza, near 
Legnano, in the centre of the district where the demand for 
electrical power is greatest, and where, therefore, the losses in 
transmission will be least. This situation has the further 
advantage that coal can be delivered direct to the station from 
the Milan-Gallarate Railway. In order to economise running 
expenses, it is also proposed to make a contract with Messrs. 
Francis Tosi to provide tlie necessary labour when required, 
and thus avoid retaining a permanent staff. This steam station 
will be in a sense a source of economy, as it will permit the 
working of the water-power plant at Vizzola constantly at full 
load. The remarkable success of this undertaking is due, first, 
to the suitable character of the industrial area, and, secondly, 
to the very low price charged, which at once induced manu- 
facturers to scrap their old plant and avail themselves of the 
cheaper supply, with the consequent advantages of «direct 
electric driving of their machinery. 


RADIUM. 


A large audience assembled at the Royal Institution on 
Friday last week to hear Prof. Curie's interesting discourse on 
* Radium." Among those present were Lord and Lady 
Kelvin, Lord Rayleigh, Sir William Crookes, Sir Oliver Lodge, 
and almost every other leading physicist in London. Madame 
Curie was also present, and was greeted with loud applause 
when she entered the lecture theatre on the arm of the chairman 
(Sir William Crookes). 

Prof. Curie, speaking in French, commenced his lecture by 
a brief reference to Prof. Becquerel’s discovery of the rays 
emitted by uranium salts, and the subsequent investigations 
by himself in conjunction with his wife and M. Laborde ; but 
in the main his lecture was rather experimental than historical, 
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some of the experiments shown in public for the first time 
being of extreme interest. 

His first experiment was to demonstrate that radium emitted 
heat (sufficient to melt its own weight of ice, he pointed out); 
this was done by noting the difference in temperature between 
two small cylinders of equal size, one containing 7 deci- 
grammes of radium and the other glass. The difference was 
3°C. Reference was then made to the photographic action of 
radium rays, and the different effects on screens of platino- 
cyanide of barium and phosphorescent sulphide of zinc were 
shown ; the former glowed only when the radium was near it, 
while the latter only lost its glow gradually after the radium 
had been removed. A piece of radium was then lowered into 
a glass vessel containing liquid air, to show that its radiations 
persisted even at that temperature, the light emitted from the 
radium appearing equally bright whether the metal was in the 
liquid air or not. The discharging action of radium was also 
shown by approaching it to the knob of a charged gold leaf 
electroscope, This effect was also clearly visible even when 
the radium was surrounded by a lead sheath. 

Prof. Curie then referred to the largely differing rays which 
radium emitted. A sheet of paper, for instance, would absorb 
95 per cent. of these rays, but the remainder were very pene- 
trating. Another way of differentiating the different classes 
of rays, he went on to explain, was by magnetic deflection, 
and by this means three different sets of rays could be classi- 
fied. The B rays are probably small particles of about one- 
millionth the size of a hydrogen atom, and are charged 
negatively. These rays are very varied, consisting of particles 
deflected to different extents in a magnetic field, moving com- 
paratively slowly and quickly and absorbed much or little by 
screens. Kaufmann had found that they have a velocity of 
about 0:8 times that of light. The mass of the particle in 
motion tends to increase when the velocity increases. The 
a rays are larger and less deflected, and they are more easily 
absorbed and are charged positively. The y rays are analagous 
to Róntgen rays, and are not deflected by a magnet. 

Prof. Curie then went on to speak of Sir W. Crookes’ experi- 
ment in making the effect of radium emanation on a screen of 
zinc sulphide visible, referring to it with enthusiasm as the 
first time that anyone had succeeded in making visible the 
effect of a single ultimate particle. Radiography, he explained, 
was not so good with radium as with Rontgen rays, and he 
showed two interesting radiographs, one taken with all the 
rays, and therefore blurred, and the other with the y rays 
only, the a and fj rays being screened off. 

The lecturers next experiment was to show the deflection 
of the B rays by the accelerated discharge of the leaves of an 
electroscope, when the rays were deflected by an electro- 
magnet on to the knob of the instrument. Induced radio- 
activity was next touched upon and illustrated. A piece of 
cardboard was made radio-active by the radiation from a 
solution of a radium salt, and then taken near to an electroscope, 
which it effectually discharged. A still more striking set of 
experiments showed that the radium emanation could be con- 
densed by liquid air, and again allowed to diffuse in a manner 
analagous to & gas. Two bulbs, one above the other, were 
employed, both containing sulphide of zinc. The upper one 
was first radio-active, and by means of liquid air the emanation 
was condensed into the lower bulb, which became much more 
brilliant. On being left alone, however, the upper bulb again 
increased in brilliancy while the light from the lower bulb 
again decreased. E 

A neat experiment showed how radium rays facilitate the 
passage of the spark from an induction coil. Two spark-gaps 
were connected in parallel, and when radium was approached 
to either one of them the sparking in the other ceased. This 
effect was noticeable even when the radium was enclosed in 
lead. .A very striking demonstration of the fact that radium 
emanations possessed heat energy was the boiling of liquid air 
through its agency, a delicate and difficult experiment, which 
was most successfully performed—as was, in fact, every 
experiment Prof. Curie attempted. 

The lecturer then told of the remarkable property possessed 
by radium of altering the colouring of crystals and other solid 
bodies—for instance, sodium chloride became blue, and glass 
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violet. Referring to the physiological effects, he mentioned 
that five minutes' exposure to radium would produce a burn 
on the skin which showed up only a week after the exposure 
had taken place. Radium held in front of the closed eye also 
produced an impressionof light. Hethen referred with modesty 
to the large share that Mdme. Curie had taken in all these 
researches. After Bequerel had discovered * uranium rays" 
in 1898, Mdme. Curie, in the course of a long series of inves- 
tigations, discovered that some uranium compounds were 
more active than uranium itself, and the continuation of 
these researches with her husband led to the discovery 
of radium, an element which had a distinct spectrum and 
a definite place in Mendeléeff’s series. The colouration 
radium produced in a Bunsen flame was shown and compared 
with the greenish colour produced by barium, the nearest 
allied metal. In passing, Prof. Curie mentioned how in these 
researches the electroscope was 10,000 times as sensitive as the 
spectroscope, and pointed out that effects could be obtained 
with the radium contained in a small piece of pitch blende, 
although this material only held about 2 decigrammes of 
radium per ton. 

In conclusion, Prof. Curie touched briefly on the hypo- 
theses that had been put forward to account for the phenomena 
he had lectured on, without, however, expressing his own 
opinion as to the probability of these hypotheses being correct. 


CARDIFF STREET LIGHTING. 


Mr. W. J. Day has sent us the following description of the street 
lighting of Cardiff, which ud pe undergune an entire change. The 
streets were previously lighted by rectified arcs, Cardiff being one of 


Fie. 1.—Dovusiz LAMP BRACKET ON CENTRE POLE. 


the earliest towns to adopt this system. The arcs were enclosed in 
lanterns of the city type, being some 22ft. from the ground. The 
streets were fairly lighted, the chief complaint being that there was 
far more light overhead than on the ground. When the tramway 
system was installed, the old lamp standards had to be removed from 

e centre of the road to make way for the tramway poles. This 
being the case, it was decided that they should be done away with 
altogether, and that the lighting whenever possible should be from 
the tramway poles themselves. i , 

After sundry experiments had been carried out, it was decided to 
use the enclosed type of arc lamp suspended from brackets, the arc 
being some 16ft. only from the ground. The type of lamp that was 
adopted after careful trials, was that made by the firm of Arc 
Lamps Limited. This was selected as giving the best results under 
the conditions required, and at the same time having a moet pleasing 
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appearance. "The illustrations given are from actual photographs, of 
which quite à number have been sent us, three of which we have 
selected as characteristic. Fig. 1 shows the arrangement adopted in 
the case of centre poles with double brackets. Fig. 2 shows bracket 
poles with special attachment, and Fig. 3 gives a very good idea of 
the side-pole lighting at night. 

m In the centre portion of the town the brackets are fixed on every 
8 pole, whilst in the suburbs they are fixed on every other pole, and 


f , 
r. DELE 


E | » 

E 

be 

N 

m F.c. 2.— ARRANGEMENT OF ARC LAMP ON SINGLE BRACKET POLE. 
this is found to give a very fair lighting effect. The poles on an average 
are 38yda. to 40yds. apart. The lamps are twin carbon single-glo 
enclosed, working directly off the 200-volt distributing mains, 
They were specially designed by Mr. Davy, and, we are informed, 
are the first of this particular pattern. 

At the present time about 350 lamps are being fixed, the major 
portion being complete. Of this number of lamps about 120 are 
supplied off the alternating system, but the arrangement is in every 
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we Fic. 3.—LicHTina WITH Ancs AT SIDES oF STREET. 

Hee way the eame, and the lamps are so much alike, that some of the 

"id parte are interchangeable. 

"n The committee has now called for estimates for completely 
equipping the whole of the tramway routes, 

d The whole of the fittings were designed, and the fitting up and 

ai equipment was carried out, by the electricity department under the 

4 direction of Mr. Arthur Ellis, the borough electrical engineer and 


p manager. 
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APPLICATIONS OF ELECTRICITY IN ENGINEERING 
AND SHIPBUILDING WORKS.* 


BY A. D. WILLIAMSON, 
(Concluded from page 334.) 


Some of the moet interesting examples of electrically-driven 
machines are described in the following table of tests. The machines 
are divided into 11 classes, as follows :— 


CLASS I.—LATHES AND BORN MACHINES. 


36in, Centre Lathe, 90ft. long.— Drive: By a short belt from rocking 
countershaft, motor drives countershaft by steel spur gearing. Motor: 
10 B.H.P., 600 revs. per min., shunt. Work: 9 2in. gun tube ; weight about 
5 tons, dia. 20in. Hard steel, cutting speed Ett. per min.; 4 cuts, 
Jain. X yin. traverse, 6'8 B H..; 4 cute, yin. x jin. traverse, 7'5 B. H. p. 

Another test on same lathe.— Work : Mild steel shaft, 1Iin. dia., 16ft. 
long; cuts ĝin. x gin. traverse; cutting speed, 10ft. per min.; with no 
cut, lathe takes 3'1 B.B.P.; 1 cut, 4°6 B.H.P. ; 2 cuts. 5:5 B. H..; 3 cuts, 
7 B.H.P. ; 4 cuts, 9°4 B. R. P., rising after half an hour to 10˙5 B. H. P. 

Similar 36in. Lathe, driven by 10 B. H.P. variable-speed motor, 250—500 
revs, per min. through steel spur gearing. Work: 23-ton gun tube, forging 
hard steel; running light, 06 BHP. ; 4 cuts gin. x jin. traverse, 10°7 
B. H.P.; cutting speed 5ft. per min. 

40in. Centre Lathe.— Drive : Belt from motor to countershaft. Motor: 
10 B. H.P. shunt, 600 revs. per min. Work: Mild steel shaft 36ft. long, 
18in. dia., 24 tons; 4 parting cuts each 1 ain. wide x 0°05 traverse, 9 B. H. P. 
taken; running without cuts, 5'5 B. H. P. 

24in. Centre Gun- boring Lathe. Drive: Motor to countershaft spur 
gear, belt to lathe. Motor: 5 B.H.P. shunt, 600 reve. per min. Work: 
6in. gun tube, boring 8in. hole out of solid, Jin. per hour (ordinary tool 
steel); 5'4 B. H.P.; 571b. steel per B. H.P. hour. 

Ingot and Tube Boring Machine. Drive : Through steel spur gearing. 
Motor: 10 B. H. . shunt, 600 revs. per min. Work: Boring Qin. hole from 
the solid in 27-ton gun forging (which is rotated) ; traverse 24in. per hour 
(ordinary tool steel); B.H.P.=55; 8'4lb. steel per B.H.P. hour. 

Another test :—Boring 12in. hole from solid in 15-ton ingot ; traverse 
2hin. per hour; B. H.. 72 ; 11·25lb. steel per RH. P. hour. 

Double-Barrel Boring Machine for bin. Guns. Drive: Spur gear and 
worm gear. Motor: 10 H. r. Vickers variable s , shunt, 550-500 revs. 
per min. Work: Boring a gun tube from both ends; dia. of hole 7yin. 
one end, 63in. the other end; traverse 24in. per hour each end (ordinary 
tool steel); B. H.P., 8:04 ; 7:541b. steel per B. H.P. hour. 

6in. Gun-Boring Machine.— Drive: Spur and worm gearing. Motor: 
25 B. H. P., variable speed, 300 to 900 revs. per min. Work: Boring 578 in. 
dia. hole out of solid gun steel at the rate of 42in. per hour (21in. each 
end) with Vickers’ high-speed steel; power taken, 25 5 B. R. p. 

Planer, 12ft. x 12ft. x 25ft, 6in.—Gear: Spur gear and belt reversing. 
Motor: 40 B. H.P., shunt, 720 revs. per min. Work: Parting a 12in. nickel 
steel armour plate, 25 tons; 2 tools, each 1 gin. wide, cutting speed 12˙5ft. 
per min.; quick return stroke 3Oft. per min.; cut and quick return 
take 17 B.H.P. ; reversing takes up to 70 B. R. P. 


TESTS OF POWER TAKEN BY LATHES USING VICKERS’ HIGH-SPEED TOOL 


STEEL. 
| P, | Metal 
Cutting Metal 
x i per 
Lathe. Material. spoed E per hour Cat, are: B. H. P. B. H. P. 
ft. per ools. verse, bout 
min. lb. in. in. lb. 
36in. centres: Gub steel 12 1 187 |038 0166 | 9:0 2 ·˙0 
Do. Do. 21 1 280 | 0°38, 0°166 154 18˙2 
Do. Do. 32 1 360 O 20 0:166 | 15°4 | 2*4 
Do. Do. 12 4 460 | 0°28 0:166 |19:8 | 252 
Do Gun (very; 8 4 110 |0:50 0:143 150 | 7°33 
hard) 
Do. Gun steel | 51 1 502 cad 255 | 19°7 
ingot 
Do. Do. 48 1 570 053 010 33˙0 |173 
Do. Marine shaft, 50 1 480 |050/,010 | 22:0 218 
(32 tons ten- 
sile) 
40in. centres Marine shaft| 13:5 8 900 |03 i025 390 | 230 
30in. centres Gun steel | 18 2 795 |0:45,0:188 | 30:0 | 26°5 


Note.—Allowing a tool to cut at such a rate that it requires grinding 
after two hours’ work, the weight removed per hour is about 220lb. per 
tool, and the B. H. p. is about ll per tool. A lathe with four tool posta 
can, therefore, absorb over 40 H. P., but as the four tools are not always 
eutting equally heavily in roughing, most of the lathes used for roughing 
in the Sheffield works have motors of 30 B H. P., with overload capacity up 
to 40 B. H. P. 

Twenty lathes of from 30in. to 40in. centres are having 30 H.P. motors 
fitted in place of the former 10 H. P. motors. 

Crass II.— PLAN G MACHINES. 

Heavy Armour - plate Planer, 10ft. 6in. x 10ft. Gin. x 25ft. stroke. Gear: 
Belt drive, open and croesed belts (Sin. wide, double). Motor: 15 B. H. P., 
400 revs. per min., shunt-wound. Work: (1) Running without cuts, 4-ton 
plate on table; cutting stroke, 4 B. H..; reverse slow to fast stroke, 
20 B. H. .; quick return stroke, 9 RH. .; reverse fast to slow stroke, 
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2:5 B.H.P. Ertra for each cut 1jin. wide parting tool on nickel steel plate, 
12 B. B. P. (2) 12in. nickel steel plate, 50 tons; cutting stroke (no cut on), 
7 B. H.P.; reverse to quick stroke, 24 B. H. p.; quick return, 15 B.H P.; 
reverse to slow stroke, 15 p.H.P. The cutting speed was 5ft. per min. The 
cuts were on the hard Harveyised surface. Ertra for each 14 in. tool, 2 B. H. P. 

Side-planipg Machine for Armour Plates.— (rear: Open and crossed 
double din. belts. Motor: 5 B. H. P., shunt, 600 revs. per min. Work: bin. 
nickel armour- plate, cutting in both directions ; running machine without 
cut, 1°4 B H.P.; cuts jin. wide parting tool; (1) cutting the hard face, 5ft. 
per min., 4 B. H. p.; (2) cutting below the hard face, 9ft. per min., 5:5. R. . p. 

Planing Machine, 4ft. Gin. x Aft. Gin. x 12ft. stroke. Drive: By belt from 
motor. Motor: 10 R H. p., shunt, 600 revs. per min. Work: Running belt 
on loose pulley, 3 h. H.P.; cutting stroke (no cut on), 19:5ft. per min, 5 B.H.P. ; 
reverse, maximum, 25 B.H.P.* With 50 cwt. steel forging, two tools cutting 
19:5ít. per min., 5 B H.P. ; reverse to quick return, 25 B.H.P. ; quick return, 
69ft. per min., 7 n. H. p. 

Planer, 5ft. 6in. x 5ft. 6in x 12ft. stroke. Drive: Motor on planer drives 
countershaft direct at 500 to 400 revs. per min. ; open and crossed belts to 
pulleys. Motor: 10 B.H.P., shunt, speed variable from 300 to 400 revs. per 
min. Work: Planing cast-iron motor frames; cut gin. x kin., l6ft. per 
min. (2 tools); quick return, 43ft. per min., 5 B.HP.; reversing takes 
15 B. H.P.; cutting takes 4-5 B. H. P. 


CLASS III.—SLOTTINO MACHINES. 

Stroke Slotter, 50in.— Drive: Belt. Motor: 5 B. H.P., shunt, 600 revs. 
per min. Work: Slotting gun breech ring, about 24in. stroke. (1) Cut 
qin. x jin. traverse, 2 B. H. P.; (2) Roughing cut fin. * in. traverse, 
4'5 B. H. P.; quick return stroke, 1 B. H.P.; (3) the heaviest observed current 
on any work which the machine will do was equal to 6 B. M. P. 

Stroke Slotter, 56in.— rire: Belt. Motor: 10 B.H.P., shunt, 600 revs. 
per min. Work: Cutting mild steel, 1]in. x pain. traverse, 28in. stroke; 
cutting, 7 B.H.P.; reverse to quick return, 9 B. H..; quick return, 5 B. B. P.; 
reverse to cut, 7 B. H. P.; Ylb. of steel per B. H.P. hour. 


CLASS IV.—SuiPYyARD PLATE MACHINES, 

Large Plate Rolls, 30in. wide. Drive: Main drive by spur gear into two 
bottom rolls. Motor.- 45 B. H. P., series reversing, 450 revs. per min., 
enclosed. Work: Reversing rolls, about 50 k. H. P. (momentary) ; running 
rolls light, 15 B.H.P. ; bending 16ft. x ljin. cold plate; reversing rolls up 
to 80 B. H.P. (momentary); running, 25 to 30 BH P.; a magnetic brake was 
fitted to stop the motor quickly. It lifted at 45 amperes. 

Lifting Gear for above Rolls. Top roll, 50in. dia.— Bevel and worm gear, 
reduction 100 to 1. Motor: two 10 k. H. P., series, 600 revs. per min., one 
each end of roll. Work: Raising one end, 10 B. H. b.; raising both ends, 
18 B. H. P.; lowering one end, 8 B. H. P.; lowering both ends, 15 B. H.; 
pressing the roll on to a 9ft. x lin. steel plate, 22 f. H.. When motors were 
brought up all standing, the maximum current rose to 160 amperes. No 
damage dove. Magnetic brakes fitted to each motor to check the rolls 
with accuracy when lifting and lowering. 

6fc. Sin. Vertical Rolls.—Drive: Spur gearing. Motor: 22 B. H. p. tram- 
way motor, 575 reve. per min. Work: Bending Jin. nickel steel gun shield 
to about 24in. radius, at dull red heat; average load, 25 B. H.P.; maximum 
observed, 55 B.H.P. (As the work is intermittent, the above motor is found 
to be quite strong enough.) 

Auxiliary Motor.—5 n H. P. series, 600 revs. per min., for feeding the rolls 
ia bending. Fully loaded. 

lCin. Boiler Shop Rolls (converted from engine drive). Drive: Belt to 
countershaft carrying old engine pulley and open and crossed belts to 
machine. Speed of rolls, 10 revs. per min. Motor: 10 M. H. P., shunt, 600 
reva. per min. Work: Running open and crossed belts on loose pulleys, 
5˙5 B. H. .; rolling pin. cold plate into 19in. dia. tube 8ft. 2in. long, 
ll b.H.p. Reversing. No noticeable increase. 

Shipyard Rolls.— 20ft. Gin. rolls. Drive: Open and crossed belts to 
shaft carrying old engine pinion. Motor: 30 B. H. P., series, 600 revs. per 
min. Work: Rolling gin. plate, 50in. wide, 9 B.H.P. ; rolling iin. plate, 15in. 
wide, 12 B. H.P.; reversing, 32 n.H.P. 

Plate Straightener (“ Mangle ").— rive: By open and crossed belts. 
Motor: 10 B. II. P., shunt, 600 revs. per min. Work: Running rolls light, 
5 B. H. P.; rolling jin. plate, cold, 42in. wide, 4 B. H. P.; rolling gin. plate, 
cold, 48in. wide, 8 B. H. P.; reversing, about 10 B. H. p. 

Small Shearing Machine (used for Shearing Rivets).—Drire: By fibre 
pinion and cut-steel wheel. Motor: 5 B. H. P., shunt, 600 revs. per min. 
Work: Running light, 1:5 B. H. p.; shearing one jin. rivet at a time, B. H. P.; 
snearing three f in. rivets at a time, 44 B H.P. 

Shipyard Punch and Shears.— Drive: Belt to flywheel from motor in 
pit. Converted from steam engine drive. Motor: 5 B. H. P., series 600 
reve. per min. Work: Punching 14 in. holes in Jin. ship's plate, 6 B H. P.; 
shearing fin. plate, 9 B. N. p. 

Heavy Punch and Shears (Three-headed Machine). — Drive: Belt to tly- 
wheel from motor on entablature carried by derrick standards. Couverted 
from engine drive. Motor: 20 B. H. l., series, 600 revs. per min, Work: 
254 strokes per min.; running light, engine still connected, 9 B.H.P. ; run- 
ning light, engine disconnected, 3°5 B. H. P.; Shearing lin. plate, 17 B. H. p., 
rising to 24 B.H.P. on a long plate; punching lin. holes in jin. plate, 
7 B.. P. As not more than two heads are in use at once, the motor is 
found to be quite large enough. 

Horizontal Beam Punch and Shears.— Drive: Belt to flywheel from 
motor on entablature. Motor: 10 B. R. p., shunt, 600 revs. per min. Work: 
Running light, 50 strokes per min., 2:5 n. H. p.; starting current, 15 B. H. P.; 
ahearing angle bar, Sin. x Jio. x Zin., 5 B. H. P.; shearing bulb bar, Qin. x 
Shin. x lin., 9 B. H. T.; shearing angle, Ain. x din. x fin., 9 B. H.P.; shearing 


. After fitting a cast-iron disc 33in. x 21in.on the motor as a flywheel, the 
reversing horse-power was reduced to 16, As the motor had a high sparking 


limic, it was kept on the work ; the heavy load was not of suflicient 


duration to affect the temperature. 
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angle, Gin. x 6in. x Jin., 13 B.H.P. ; shearing bar, Gin. x 3in., 5 B. H. p.; ehear- 
ing angle, in. x 22m. x žin.. 5 B H. h. 

Squeezer for Straightening Bars and Rails. Drive: Belt from motor 
on old engine standard. Motor: 5 B. H. P., series, 600 revs. per min. Work : 
Running light, 2 B.H.P.; straightening a rail, 24 B. H. P.; starting, about 
10 g.H.r. The flywheel is very heavy, weighing over 1 ton. 

Three Plate Countersinks.— Drive: Belts from a 40ft. length of Sin. 
shaft. Motor drives shaft by belt. Motor: 10 B. R. l., shunt, 600 reve. 
per min. Work: Running three belts on loose pulleys, 2 B.H.r. ; running 
three machines light, 34 k. H. p.; three 1jin. holes countersunk at once in 
din. platea. Speed of countersinka 150 revs. per miv., 11 B. H. p. 

Two Counterrinks and one Edga Planer.—Drire: Belts from "Oft. of 
Sin. shaft, 160 reva. per min. Motor: 10 B. R. P., shunt, 600 revs. per min.; 
Work: All machines on loose pulleys, 3 B.H.r. ; two countersinks working, 
8 B.H.P.: planer alone, $in. plate, pain. cut, 16ft. per min., 10 B. H. p. 
Average load, usual conditions, about 14 B. H. p. . 

Scarphing Machine (two Shaper Heads). Drive: Belt drive. Motor: 
5 B. EH. P., shunt, 600 revs. per min. Work: 2m. ship's plate, both heads 
working; cut, taper from jin. to din. deep x gin. traverse, 6 B.H.r. 

Large Edge Planer (25tt. stroke). rive: Belts, open and crossed. 
Motor: 20 B. H. p., shunt, 600 revs. per min. Work: Planing lin. plate, 
Inin. cut, 14ft. per min., 18 B.H.P. Reversing did not exceed this. 

Small Edge Planer (12ft. stroke).—Drire: Belts, open and croesed, 
Motor: 10 B.B. b., shunt, 600 revs. per min. Work : Planing a ship's plate 
on the surface; cut 23in. wide & io. deep, l4ft. per miv., 15 BHP. 
This is unusually heavy work for this machine ; it seldom takes more than 
10 B. H. P. 

CLASS V.—DRILLING MACHINES. 


Portable Drill up to 2in. dia.—Drire: Spur gear reduction and Stowe 
flexible shaft. Motor: 2 h. B. P. Variable speed, 750 to 1,000 revs. per 
min. Work: 2in. hole in mild steel; rate of feed, O 15in. per min.; 
of drill, 30 revs. per min., 1:5 B. H. P. 


CLASS VII.— CRANES, 


F —-,t-¼¼ j — F—— . ̃ ̃ ˙—oæ— —— —-— — 


Motor B. H.P. per ton lifting capacity. 


Class of crane. 2 - 
Lift. Long traverse. | Cross traverse. 


— 


Melting house .......... e 10, 0:6 025 
Foundry 3 A A 0˙7 0˙5 0:20 
Forge. ecoescésiéue eet esp s oes ENTER | 04 04 017 

Gun shop (heavy guns) 17 cranes ,075| 025 0'13 
Armour plate planing shop ..... ‘ Single motor |0'5 B. H. P. per ton. 
Armour erecting shop . .......... DERE! 0:575 0:2 

Light machine shops ............... | 0'8 , l8 0:4 

2-ton electric lifts. ......... ess. |90 | Single motor » 


The table above gives the average ratios of horae-power to lifting 
capacity in different shops. The figures are not by any means 
adhered to in all cases, many cranes of intermediate lifting capacity 
having motors a size larger or smaller than the average ratio dictates, 
for the sake of interchangeability. The ratios stated simply show 
aversge values which give satisfactory service under the various con- 
ditions. In most cases there are three motors, one to each motion, 
although some of the earlier rope-driven cranes were converted t? 
electric cranes by attaching one motor to drive the three existing 
motions. Experience of both types has proved that the cost of upkeep 
is less with three motors than with one, and the efficiency is greater. 
Although some of the single cranes take 400 or 500 amperes to stat 
them, there is hardly any sudden fluctuation observable on the main 
ammeters in the power house. All motors are tramway type, 80 
all controllers are of the commutator type with magnetic blow-out 
and i10n strip resistances. 


CLASS VIII.—METaAL Saws, 


Armour-plate Sawing Machine.—Drirr: Cut steel spur gear. Mator: 
5 BH. p., shunt, 600 revs. per min. Work: Sawing 2jin. thick armour- 
plate; 1 saw 38in. dia. x zin. thick; speed of saw teeth 15˙5ft. per min. 
rate of cutting, Yin. per hour; power taken, 3 B. H. P. 

Crank Web Sawing Machine.— Drive : Four reductions from motor to T 
by steel spur gear. Motor: 21 B. H. P., shunt, 900 revs. per min. Work : 
Sawing out web of locomotive crank 15in. deep; two saws in use, each uU. 
wide, 47in. dia. ; speed of saw teeth, 10ft. per min.; rate of cutting (each 
saw), 3ʻ6in. per hour; power taken, 2:25 B. H.P.; 15lb. of steel removed 
per B.H.r. hour. l 

Band Saw.— Drive: By Renold chain. Motor: 3 B. H. P., variable speed, 
600 to 900 revs. per min. Work: Sawing steel ingot, 14in, deep, AW 
rain, thick; speed of saw 132ft. per min., feed zin. per min., 0°90 B. H. T. 


CLASS IX. Woop- WORKING MACHINES. , 
35in. Circular Saw.—Drive: Belt from motor to saw, 3 to 1 ratio. 
Motor: 15 B. H. r., shunt, 600 revs. per min. Work: Cutting 10in. teak, 
about 8ft. per min. Power taken, 14 m.H.P. Note.—Belt slipping 5.51 
vented a higher speed of cutting; with a better drive a 20 H.P. moto 
would be required. jade. 
24 in. Circular Saw (portable). — Drive : Direct from motor spin b 
Motor: 4 B. H. b., shunt, 1,500 revs. per min. Work: Sawing bin, beec» 
aft. per min., 4B.H.P.; sawing 2in. white pine 10ft. per minute, 2:75 B. H.P. 
saw running light, 0°55 B. H. P. l id 
Band Saw (driving wheels 36in.).—Saw Jin. wide.— Drive : By 1 
chain. (Saw speed 3, 670ft. per min.) Motor: 2 n. H.P., shunt, 1,000 gain. 
per. min. Work: Sawing Jzin. Kauri pine, 143 k. . r.; sawing 9i! 
Kauri pine, 2:8 B. H. .; sawing 74in. yellow pine, 1°63 B. H. P. 
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Line SHart Trsrs.— Speed on all Shafts about 120 reve. per min. 
„ wa 5 s 
3. Shaft. 5 7 8 FLI- 
64 | — 8 pru n 19 8 5 Average size uf machine. =o a 
A Lgth] Dia. E pii eT a ye 
| g A e 8 8.8 
| ip. 
1 330 13 Large engine work.. 1 7 drills, about 43in. holes, 3 wall planers, 7it. to 18ft. stroke Tm gii 5:355 
2 155 34 30 | General engine work | 5 11 lathes, Sin. to 12in. centres; 5 planers, Gin. to 12in. stroke ;2alotters, Ain. to 5in. stroke, &c. | 10665“ 
5 240 34 17 do. 5 6 drills, Zip. dia. ; 6 lathes, 12in. centres, &xcee· ww 777 717 
: f 6 shapers, 16in. to 24in. stroke; 7 milling machines, Sin. cutters ; 9 drills, Jin. dia, &c., 
4 155 31 | 45 | Small engine work.. 6 Il ecrewing machines, g in. to bin. bol na me „ 5 Pe tos Oo 13:16 
51265 | 31 | 38 | General engine work | 5 | 39 lathes, Gin. to 1Zin. centres .. w ꝑ···L[LUœᷣ!U Z . ã ee 128 
6 200 54 36 Do. do. 5 | 7 elottera, 12in. to 24in. stroke; rest e mall drills, c- —4ͥ24 eee eene ene 7˙⁰ 
7 290 | 34 | 68 Brass engine work. 5 46 lathes, 8in. to 30in. ; 8 drills, 3in. dia. ; rest small machines . e 7&9 
8 150 3 30 | Gun mounting work | 3 24 lathes, 8in. to 1din. centres; 4 automatic machines, fin. to 24 in. borrreee . . 10:0 
9 150 3 | 71! Do. . do. 5 | 25 lather, Sin. to 12in. centres; 33 milliog machines up to 11}in. cutters..... ... e 16:5* 
10 203 10 Do. do. 2 All capstan lather, gin. to 24in. bore . 2 . „F Gaqancrae ieee eae e. | 5'0* 
11 200 3 ,45| Do. do. 3 41 lathes, Sin. to 25in. centres; rest small machines 10°75 
12 200 3 45 Do. fittings | 5 17 clottere, Sin. to 16in. stroke; 14 placers, Sft. Gin. to 12ft. stroke; 5 boring Sin. spindles | 9°9 
13 290 3 30 Do. do. 2 8 radial drills, 2in. diameter; 6 wheel cutters to 20in. stroke . 10:5 
14 558 3 4| Do. do. 2 Planers, 8ft. to 12ft. st rk. . ã 2 S —" —— 351:3* 
15 140 3 356 Do. do. 5 30 lathes, Gin. to 22in. centres; rest small machines 127 
16 200 3 35 Do. do. 3 6 planers, 6ft. mean stroke; 6 2ft. stroke shapers ; 6 lathes, mean 15in. centres 11°6 
17 | 200 3 23 Do. do. 3 15 lathes, 8in. to 15iv. centres; 7 boring, Jin. spindles ......................... eee. . 6:65 
18 180 35 74 Do. do. 4 37 lathes, mean 10in. centres; 10 drills, 2in. dia.; rest medium slotters and millers............ 9 56 
19 | 100 3 | 15 | Grinding & polishing | 2 | 7 emery wheels, to 14in. dia. ; 4 5ft. grindstonesPPUZ!k 4 . . . 107 - 
20 100 | 3} | 24 | Pattern shop (engine) 3 5 sawn, 24in.; 4 planers, 12in. to 26in. ; 11 lathes, 14in. centres ever i Vico Qua dis 15:5* 
21 220 | 34 | 8 | Ordnance plate work | 2 | 42in.drills ; reat small machines and slotters ........ 27% m VI RN IP Rae E cess sav vede 4:41* 
22 200 34 8 Do do. 2 Band saws, drill, punch and shears, fan, &.. V 4:5* 
25 150 3 8| Do & boiler work | 1 6 drills, 8m. to Stil. l ↄðx/ ð - FUA VPr ROS MER 4˙6* 
24 220 23 | 21 | Boiler work ............ 2 8 screwing, lin. to Sin. dia. ; 5 planers, 5ft. to 15ft. stroke; punches, & 9:18 
25 | 245 | 33 | 32 Shells 3 All 12in. to 16in, lathes | .................. . „ CCC 8 10:8" 
26 80 33 | 26 | Do. ec. ru nn,, ß T S a SN ARES EGER 19:4* 
24 150 34 19 | Do. 4 19 10in. to 16in. lathes ........... ———— RT E 9'6 
23 | 150 34 | 22] D» 2 200m. to Lin. he ð⅛ . 8 . 85 
€ . 19 lathes 15in. centres; 10 drills, 2in. dia.; 7 screwing and tapping, 2in. dia.; 9 medium 
29 550 3 | 63 Ship's fittings erm 7 size planers, slotters and miller... i "CE l 1 ee Speake edad | 


* Special work not to bs considered as ordinary cases. 


Average of the remainder — 9:1 B. H. P. per 100ft. of shafting. The author has used 10 B. li. p. 
per 100ft. in most cases with good results. 


24in. Circular Saw.— Drive: Belt; speed of saw 1,000 revs. per miu. 
Motor: 10 B. H. P., shunt, 600 revs. per miu. Work: Cutting 5in. asn, avout 
10ft. per min. Power taken, 6 B. H. . 

Sawmill Circular Saw (to take 60in. dia. Saw).— Drive: Belt speed of 
saw 750 revs. per min. Motor: 30 B. II. P., shunt, 600 reve. per min. 
Work: Sawing damp pitch pine 12ft. per min., average thickness 14in. 
Power taken: Max., 36 B. H. .; min., 21 B. H.P.; mean, 26 k. H. P. 

Wood - planing Machines (36in. wide). Drive: Belt, Motor: 10 5 H. p., 
shunt, revs. per min. Work: Planer running light, 24 B. I. P.; Fein. 
cut off 27in. wide pine 14ft. per mio., 8 B. H..; I in. cut off 12; in. wide teak 
14ft. per min., 6 B. H. .; fin. cut off 225 in. wide teak 14in. per min., 7 B. H. p. 

Wood - moulding Machine. Drive: Belt. Motor: 10 BH. p., shunt, 600 
reve. per min. Work: Cutting teak about Sin. square on three sides and 
ploughing fourth side, moulding passing through 13ft. per min., 105 B H. P. 

Wood-planinpg Machine (24in. wide). Drive: Belt. Motor: 5 B H.P., 
ehunt, 600 revs. per min. Works: Planer speed, 2,200 revs. per min. ; 
planing 16}in. pine fin. cut, 14 5ft. per min., 3°25 B. H.P.; planing 16}in. 
pine yin. cut, 14:5ft. per min., 2:5 B. H.P.; planing l4ip. pine jin. cut, 
14 5ft. per min., 5 B. H. P. 

ö CLASS XI.— FANS AND BLOWERS. 

Steel Foundry Converter Blowers. (Roots'.)— Capacity of converter, 
2 tons. Blower direct driven by 75 B. H. v., shunt motor, 500 revs. per miu. 
Pressure in converter: l'5lb., 40 B. H.P.; 1 75lb., 4555 B. 11. b.; 2lb., 48:25 
B H. P.; 2°26lb., 58˙5 B. H.P.; 2 ölb., 61:5 B. . p. 

Iron Foundry Cupola Blowers. (Roote’.)- Charge melted per hour, 
8 tons (maximum possible, 9 tons). Blower driven direct by 75 n. H. 
shunt motor, 500 revs. per min. Pressure in cupola: Running light, 
23 B. H. P.; ldoz, 70 B. H. .: 1507., 73 B. H. . 

Iron Foundry Cupola Blowerr. (Roots.) — Charge melted per hour, 
3 tons (maximum possible, 4 tons). Blower belt driven by 40 B. H.. shunt 
motor, 500 revs. per min. Pressure in cupola: 902, 34 n.. .; 930z., 
35°5 B. H. .; 100z., 37 B. H. p. 

Steel Foundry Cupola Fan. (Sturtevant's.)— Charge melted per hour, 
2 tons (maximum possible, 44 tona). Belt driven by 20 B. R. l. shunt motor, 
600 reve. per min. Starting, 16 B. H. v.; light, 11 B. n. v.; blowing, 12 B. H r. 

The author has a preference for starters without automatic over- 
load release, and has had to do away with the overload release on a 
number of starters which were continually giving trouble by switch- 
ing off when overloaded momentarily. The time-constant of a fu:e 
is a very strong point in its favour, as it will carry a motor over a 
heavy load of short duration which would at once open the auto- 
matic. Also, a fuse's sensitiveness is not affected by vibration, as is 
the case with most of the automatic overload arrangements. If 
automatic circuit breakers are fitted on the generator panels they 
should also be fitted to feeder panels and to all motors, as the 
presence of even a small fuse may causea very large generator 
to come off Joad before the fuse has time to melt. 

At Barrow, an extension of the shipyard, approximately equal to 
50 per cent. increase in the power taken, marched hand in hand with 
the conversion to motor driving. The actual ret ult was a saving of 
half the coal bill, with an increase of over 50 per cent. in output. - 


SUPPLY OF ELECTRICITY BILL. 


The following bill intituled An Act to amend the Acts relating to 
Electric Lighting," passed its first reading in the House of Lords on May 26: 
Be it enacted by the King’s most Excellent Majesty, by and with the 
advice and consent of the Lords Spiritual and Temporal, and Commons, in 
n present Parliament assembled, and by tbe authority of the same, as 
ollows :— 
Compulsory Acquisition of Land for Generating Stations. 

1. The Board of Trade may by provisional order— | 

(a) Authorise any local authority, company or person, who are autho- 
rised by the same or any previous provisional order or by Act of Parlia- 
ment to supply electricity in auy area, to acquire compulsorily for the 
purpose of a generating station any land specified in the order, whether 
situated within or without the area of supply, and in the case of a local 
authority, whether situated witbin or without their district ; and 

(b) For the purpose of enabling electricity to be brought into an area of 
supply from a generating sta!ion situated outside that area, apply to any 
roads, railwaya or tramways situated outside that area, the provisions of 
the Electric Lighting Acts which authorise, or enable the Board of Trade 
to authorise, the breaking up of any road, railway or tramway, ao far as 
those provisions do not already so apply. | 

Supply in Bulk. 

2. The Board of Trade may, by provisional order— 

(% Authorise any company or perron to supply electricity in bulk 
witbin any area for the purpose of distribution in that area by any local 
authority, company or person authorized to supply electricity in the 
area ; and : i l 

(^) Provide for the compulsory supply of electricity by any company or 
person so supplying electricity in bulk in any area to any local authority, 
company or person authorised to supply electricity in the area ; and 

(c) Define what are to be the limits of supply for the purpose of the 
provisi. ns of the Gasworks Clauses Act, 1847, incorporated in the Electrie 
Lighting Act, 1882, in the case of a company or person so supplying 
electricity in bulk ; and 

(d) Make such other provisions as appear to them necessary for adapting 
the Electric Lighting Acts to any case where a company or person are 
authorised to supply electricity only in bulk in any area. 

Provisions as to RigM of Local Authority to Purchase. 

3. (1) The Board of Trade may by provisional order exclude the applica- - 
tion of the power of purchase given by sec. 2 of the Electric Lighting 
Act, 1888, in the case of any undertaking to which they consider it is 
inapplicable, either by reason of the undertaking being situate in a large 
number of districts, or by reason of tbe objects of the undertaking not 
being such as can be properly carried out by local authorities, or by reason 
of any other special circumstances affecting the undertaking. but before 
doing eo shall cause notice to be given to apy local authorities who would 
have the right to purchase under the said section, and shall cone ider any 
objection made by any of those authorities. 

(2) The power of the local authority to purchase an undertaking under 
sec. 2 of the Electric Lighting Act, 1888, both as respecte undertakings 
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authorised before the passing of this Act, and as respects undertakings 
authorised after the passing of this Act— 

. (a) Shall extend so as to authorise the purchase of any generating 
station, mains or other works used solely for supplying electricity for the 
purpose of the undertaking. notwithstanding that the station, mains or 
works are situated outside the area of supply, or outside the district of 
the local authority ; but 

~ (b) Shall not extend so as to autnorise the purchase bv a local authority 
of any generating station situated iu their district, which is not used for 
the supply of electricity within some part of the district. 


Incorporation of Provisions of Lands. 
Clauses Act for taking Land otherwise than by Agreement. 

4. (1) For the purpose of the acquisition of land authorised to be taken 
compuleorily under a provisional order made in pursuance of this Act, the 
provisions of the Lands Clauses Act which relate to the purchase and 
takiog of lands otherwise than by agreement, aud to the entry upon lands 
by the promoters of the undertaking, are, subject to the modifications set 
out in the schedule to this Act, incorporated with tbe Electric Lighting 
Acts, as well as the provisions of those acte already so incorporated by the 
Electric Lighting Act, 1882. 

(2) Rules made by the Board of Trade under sec. 5 of the Electric 
Lighting Act, 1882, shall provide for proper notice being given of an appli- 
cation for & provisional order by which it is proposed to take land com- 
pulsorily, to owners, lessees and occupiers of land, and also for public 
notice being given of the proposal by advertisement. 

Exercise of Electric Lighting by Authorities Jointly. 

5. The Board of Trade may, with the concurrence of the Local Govern- 
ment Board, by provisional order make such provisions as appear to them 
necessary or expedient, by the constitution of a joint committee or joint 
board or otherwise, for the joint exercise of the powers under the Electric 
Lighting Acts by two or more local authorities as respects any area of 
supply consisting of the whole or parta of the districts of those authorities, 
in any case where it appears to them that the joint exercise of those 
powers would be expedient. 


Provision as to Consents of Local Authorities to Grant of Provisional Order. 

6. (1) The Board of Trade shall, on considering whether any provisional 
order should or should not be granted, take into consideration the views 
of the local authorities affected on the subject, but in cases where the 
consent of the local authority is not given, may grant the order or not at 
their discretion. 

(2) Sec. 1 of the Electric Lighting Act, 1888, is repealed from the 
beginning of the section down to “ with such consent." 

(3) The notice required by sec. 4 of the Electiic Lighting Act, 1882, to 
be given to a local authority on or before July 1, need not be given to 
the local authority of a district in which it is not intended to take power 
to distribute electricity. 

Amendment of 62 nd 63 Vict. c. 19, as to Revision of Maximum Price. 

7. With a view to making five years the ordinary period of revision 
of maximum price and allowing representations as to revision to 
be made by consumers, sub-sec. 2 of eec. 32 of the schedule to the Elestris 
Lighting (Clauses) Act, 1899, shall for the purpore of incorporation with 
any act or order passed or confirmed after the commencement of this Act, 
be read as if the words “ five years were subs'ituted for the words “seven 
years," and the words “or 20 consumers” were inserted after the words 
“either the local authority or the undertakers.” 


Revision of Price in case of Existing Companies. 

8. Where any act or provisional order passed or confirmed befure the 
commencement of this Act enables the Board of Trade to revise or vary 
any maximum prices to be charged for electricity, that act or order shall 
be construed — 

(«) So as to enable the revision or variation to take place at an interval 
of five yeara after the commencement of the act or order, or the last 
revision, in cases where a longer interval is fixed by the act or order ; and 

(b) So as to enable the power of revision or variation to be exercised on 
the representation of 20 consumers, in caxes where the power cannot 
under the act or order be exercised on such a representation or the 
representation of & less number of consumers. 

Electric Light Accounts, 

9. For the purposes of sec. 9 of the Electric Lighting Act, 1882, the 
accounts of any undertakera being a local authority shall be made up to 
March 31 in each year, and accordingly as reapects those accounts June 30 
sball be substituted in that section for March 25, and March 31 for 
Dec. 51: Provided that if any such undertakers show to the Board of 
Trade that some other dates are, owing to special circumstances, more 
convenient in their case than March 31 and June 30, the Board of Trade 
may substitute such other dates for the said March 31 and June 30, and 
this section shall as respects those undertakers be construed with the 
substituted dates. 

Supply of Electricity to Premises having Separate Supply. 

10. Notwithstanding anything in the Electric Lighting Acts or in any 
act of Parliament or provisional order authorising an undertaking, a 
person shall not be entitled to demand from undertakers authorised to 
supply electricity in any area a supply of electricity for any premises 
having a separate supply, unless he has agreed with the undertakers to 
pay to them euch minimum annual sum as will give them a reasonable 
return on the capital expenditure, and will cover other standing charges 
incurred by them, in order to meet the possible maximum demand for 
those premises; the sum to ba so paid shall be determined in default of 
agreement by arbitration under the Electric Lighting Act, 1882. 

Definitions. : 

11, In thix Act, unless the context otherwise requires— 
be expression "provisional order" means a provisional order made 
under the Electric Lighting Acts :, 
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The expres-ion Electric Lighting Acta " means 

(a) As respecta England and Ireland, the Electric Lighting Acts, 1882 
and 1888; and 

(b) As respects Scotland, the Electric Lighting Acts, 1882 and 1888, the 
Electric Lighting (Scotland) Act, 1890, and the Electric Lighting (Scotland) 
Act, 1902 : 

The expression " authorised " means authorised by act of Parliament or 
proviei^nal order: 

The expression area of supply" means any area within which any 
local authority, company or person are authorised to tupply electricity 
under the Electric Lighting Acta : 

The expression “road” includes any street as defined by the Electric 
Lighting Act, 1882 : 

The expression “generating station" includes all machinery and 
appliances ordinarily used in connection therewith. 


Short Title. 
12. (1) This Act may be cited as the Electric Lighting Act, 1903. 
(2) This Act and the Electric Lighting Acts may be cited as the Electric 
Lighting Acts, 1882 to 1903. 
SCHEDULE. 
Modifications of the Lands Clauscs Acts. 


The following modifications shall have effect in the construction of the 
provisions of the Lands Clauses Acts incorporated by this Act for the 
purposes of the Electric Lighting Acta: 

(4) The expression “ special act" means tbe Electric Lighting Acte, 
inclusive of any provisional order authorising the compulsory acquisition 
of land, except that the period of three years mentioned in sec. 125 of the 
Lands Clauses Consolidation Act, 1845, shall be calculated from the pass- 
ing of the act confirining the provisional order ; and 

(^) The expressions "the promoters and "the undertaking" mean 
reeprctively the undertakers and the undertaking under the Electric Light- 
ing Acta ; aud 

(c) The expression *' land " includes easements in or relating to land. 


ELECTRICITY WORKS ACCOUNTS. 


Walthamstow Municipal Electric Supply Works. 

A glance at the costs column of our analysis of this modern 
gas-driven electricity works shows at once that the fuel item is 
exceedingly creditable. At O-419d. per unit it is less than 
half that at Bromley, a station of four years’ existence, and 
showing for last year a very fairly representative fuel cost for 
its output and load-factor. The next generating item—that of 
oil, water and stores stands at 0°233d. Here a weak point of gas 
appears to have, as formerly, betrayed itself, though it is neces- 
sary to state that the water account is high at present owing 
to well-sinking operations not being yet completed. The 
Bromley figure of 0:096d. is rather better than the average. 
For an output and load-factor as that at Walthamstow it 
should be nearer O-lld. It is interesting to find that the 
figure of 0:233d. is identical with the value obtained during 
1895 at Belfast. The “ wages at the station” at Walthamstow 
are about O-1d. above what they might be expected to he in a 
municipal steam station of similar size, whilst repairs at the 
station are rather under the average. 

We look forward with interest to the future values of the 
repairs item at this station. Without enlarging on the pro- 
spective repairs and maintenance costs in a gas engine station, 
an almost essential adjunct to such a station is an accumulator 
battery, for which one has to wait some vears to find its 
average ellect on the maintenance costs. The Walthamstow 
management and property charges present an excellent figure, 
being quite 0:16d. under the average. | 

Correcting the works and total costs for purposes of com. 
parison by deducting the costs on public lighting, repairs and 
maintenance, the former are under the average of similar 
municipal works by 0:38d., and-the latter by 0-54d. 

Passing now to a consideration of the capital expenditure, 
it will be noticed that, although it includes £3,189 expended 
on “free ” wiring, the working profit works out at the excel- 
lent figure of 10:9 per cent. on the mean expenditure. In 
noting this, however, it is necessary to bear in mind the fact 
that the average price received for current is, at 3:92d. per 
unit, rather high. ‘The receipts for private supply are very 
fair, but the average price received for current for public 
lighting is excessive at 3:73d. The average of the chief 
muncipal concerns in 1901 having publie lighting was 2:36d. 
Still, this detracts but very little from the credit of the work- 
ing profit. A better estimate of the mean capital expenditure 
is its relation to the output. [n this respect Walthamstow 
compares very well indeed with the average of municipal 
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coneerns of similar output and WALTHAMSTOW. | BROMLEY (KENT). 
load-factor in 190), | )eing con- Undertaking Worked G Walthamstow Urban Dist. | The Brojnley Electric Light & Payer Co. (Ltd.) 
siderably under the mean. Date of Commencement of Supply Sept., 1901 [Council] January, 1899. - 

A technical description of the mu Feind Ha wn 1 C 
station was given in Zhe Hl a —— — 
trian, Vol. XLVII., p. 858, and YEAR ENDED MARCH 31, 1903. | DEC. 31, 1901. DEC. 31, 1902. 
we need only summarise here its QUANTITIBS— | 
main features — viz., that the | Unite generated . . 659,796 | — 555,268 
genoratore are “Westinghouse | » map FORA) | Bagas J gosomo 15 
vertical three-cylinder gas en-, gold for public lighting, Tau 152,863 | nil nil 
gines (using Dowson gas) directly | „ sold for traction . m nil nil vil 
coupled to multipolar continuous- 55 5 8 5355 PT gi mae 

u d ; -wi por ls : 180 
current dynamos, A three-wire | A tual E Per supply demanded ... 406 kilowatts 300 kilowatts 390 kilowatta 
network is in use, the are lamps Load-(actor 1535 116% 12:39 

m * ` " s 00] tA BSCVWMMÀR 9900925909609 „„ „„ 6 6 *9999 0999090008090 002* 0 o 
being installed nine in series Number of public lamps. 89 arc, 652 (8 c.p.) glow? nil nil 
across the 9 X 230 volt outers. Number of cOnsumers . 2 510 3586 542 
. | Connectionsto mains in8c.p. atend year 31,000 26,816 35,7434 
Bromley (Kent) Electric Light CAPACITY of PLANT in KW.at END YEAR 810 | 600 800 
and Power Oo. (Ltd.). OAPITAL— Total. F Et Tua Feapaeilg. ] Total. | Fer kilowatt 
A satisfactory feature in the AUTHORISED (TOTAL)... -..| £09,262 | £123 | £79,000 £117 | £99,992. £15. 
ro ress of his c. ; r 1 hare ***059990690P seat 99.909009 0090060009929* — UT | , i , : 
ihe er ui VVV 10% 375 614 99.992 25 

N a : "| RECEIVED (TOTAL) .........cccccecesee-| 76,44 t 36,797 I ,99 125 
sidering the naturally rather low Share Meee ett 5 PM din í db i 16,797 28-0 49,992 62:5 
value of this quantity, the costs Loan(includingDebenturecharges) 76, 447 94 4 20,000 33:3 50.0.0 625 
at this place continue to be highly | AUTHORISED, NOT RECEIVED (TOTAL)| 22815 282 33,203 55.4 — E 
creditable . 'The tv thi f it Share (unissued) 999.650c06 „%%% orses — —— 45,195 554 p 

: VO cher items Share (uncalled) ................. ... = = 8 0:01 8 001 
of generating costs, together with Loan (including Debentures) .....| 22,815 282 nil — i — 
the management and property | REPAID (TOTAL) ) et 3,361 415 nil = — 
char es, have b e * 2 "2 RESERVE OR SINKING FUND... 2 eee nil — | RS n — EE 
ally ‘reduced aa ali il 81 5 , | DEPRECIATION FUND .. .. nil 5 400¢ 0:67 276 ¢ 0:35 

y ae © 1LOMS, | EXPENDED (TOTAL).......0..0ccc000...] 75,521 932 66,821 1 101,601/ | 127 
without exception, present values Lands and building... . . | 15,5594 192 9,736 162 10,505 12:9 
well under the average of similar Tlant ...... ...... ..... 38, 970“ 481 28,716 150 250 46:0 

2 i **99859909909090960900940090900090090900202 , 1 2 43° 3 188 9 
ab a e Miscelaneos] Aree | Bsr || EU sos | Lee, 201 
e d d. under che BALANCE OP CAPITAL AOOQUNT.....| 926 114 —1,608 l 
average. l | Per unit of | Per unit of Per unit of 
In an accumulator-equipped Total. | total units Total. total units] T«tal.— | total units 
station it is a difficult problem to ON EEVENUEB— 210127 A E5980 SET 28158 EN 
d fi 5 à nf. | SWE sees evento 65651 TI TITTI TTT i ° i , j d , : x 
efine whether or to what extent] Revenue er supply . . ...... “ 6,476 | 28634, || 5,756 | 45194. | 7,839 490d. 
the cost of replacing accumula- : meters, c . 280 | O124d. | 201 0°158d. 290 | 0 166d. 
tors should be a charge on a $i public lighting. 2,548 1 128d. — — = » = 
depreciation or renewal fund, or, s supply for traction nil = A BA es — 
rather, whether any part of that EXPEN pga sources .. 8244 0.3684. 22 0:017d. 9 0:0054. 
cost should be included under | popat gosta «cone un £3654 16174. 22813 | 22088 | £356 | 20134. 
working costs. In 1902, £90 | TOTAL WORKS COSTS .. ... 2817 1.2604. 036 | 1l596d 2,538 | 1:455d. 
for accumulators was included | Generation of Electricity ....... SN 2622 T. ibid. 1 : 11 145 11 17105 
under ** Repai : : Fuel (including cartage, &c.) ...... 949 0:419d. 1,286 ; 485 850d. 
at the station” i FE “Paid Oil, waste, water, stores d 521 0:2334. 111 0:087d. 163 0°. 96d. 
p 5 Wages at station ——.—..—.] 920 | 0-407d, 515^ | 04044, 615 | 03524. 
out for replacing accumulators Repairs & maintenance at Station 228¢ 0 101d. 1109 | 0:086d. 232% | 0:133d 
was charged to the renewal re- | Distribution of Electricity wed CUM T "i oe ^ 00024 
serve account. This ap- Wages, &c. e6sos9999so*9P009€v029990902995 1 mc i 
r to be, on the ne “Pp Repairs, renewals of mains, &c. ... 51 0:023d. | | zi p oma: | 56 0:021d, 
pea ? " e a very Public Lighting TIT *509909009009000099000002* Z2 QU; . | — ood bu Wap 
fair allocation of costs, and we Attendance . -e 147 | 00651. | — — — = 
have thus given them in our Renewals ........... 5 25 0:0124. — E = = 
analysis. SAN SORBENT CHARGES, oo. 807 | 0°357d. ye O-610d. 1,028 95 
et NİS se essees „6% %% „% „%%% „ „% „ TT TTT E m 4 ^t 53 s aby 
As at Walthamstow, the | Rates and taza .......... 114 | 0-050d, 2% | 01rd. 237 | O'I6jd 
capital expenditure relatively to Hanagement V 693 | Osurd. 515 0 44d. 687 0:394d. 
the output works out at a low Salariees . cosssececeess. 435 | 01924. 284 9923 h 35 E 
figure in comparison wi Stationery, &. .. . . . 56 0 025d. 55 044d. OE 
„ br om] 77 8 5 Establishment charges . . 172 | 0-076d. 118 | 009234. 137 | 00794. 
2t oras Law charges, &c. . . . . . 30 | 00134. 56° | 0:044d. 59 |  0:034d. 
for current is under the average. 
| Total. | % to msan Total, | X $0 mean | Total. | A tomen 
REMARKS TO TABLES. FINANCIAL RESULTS— cap.ezp'ndeo 3 8 

WALTHAMSTOW.—a Lands 25 277. b | WORKING PROFIT FOR YEAR .........] £6,474 10:97; £3 167 512% £4,572 | 5437 
Machinery £32,063, accumulators £3,176. c Carried to Depreciation Fund nil — 4 0:647% 1,000 1197 
Wiring consumers' premises £3,189. d Rents ; P pom 90? : 636; 0:755% 
£225, free wiring rents £407, service con. Carried to Reserve Fund . .. . .. v 1,905 4:207. e P oo E 
nections £152. e Buildings £121, engines, Net int. on loans (incl. Deb. charges)“ 1,563 2627 2,523 4:08% 1.574 1 87% 
boilers £64, dynamos, exciters, &c., £13, Net profit for the year 3,005 5:057, 4144 06697; 1,7967 2137, 
other machinery £23, accumulators £6. S BALANCE FROM LAST ACCOUNT . : o 122 0:1977 37 0:044? 
By sliding scale. g And £7. 10s. per post of | Pea vB ROKR LABI ACCOUNT ....., ? ano j 2:187, ° 
two 16c p. glow lamps per annum. A The | Do. AVAILABLE for DISTRIBUTION, &o. 5357 | 0866% | 1835 a 
number of glow lamps given is tne equiva- | Deficit... eene "—— das i NT ER HU 
lent in 8 c.p., and not the actual number. ORDINARY DIVIDEND PAID ........... 417 — 5% m 

BROMLEY (KENT). —a Inclusive of 6,691 a " um 
at end of 1001 and 8.329 at end of 1902 | PERCENT. ofTOTALCOSTS to REVENUE 471% POT 
e id 26 in 19% . of | Expenditure per mean kilowatt capacit £4. 15s. 101. us P 

laries, £7 f 2 1 y 
Ell. auditing 224. ian £ In1902. ^ Law | REVENUE PER MEAN KW. CAPACITY £9. 193. 51 £11. 12s. 6d. 
ing £e rom on 2 855 se Hense n REV. PER 8-0.P. CONNECTED, MEAN... — 8. 3d. is 7d m 9755 44 
serve, ctuces £19,875 to purchase of | Price charged for lighting, per unit 44d. to 41./ 7d. (1 hr.) to 4d. „ : 
ES wing nnd matory ou Meo and 2 0 „ for power, per univ.. 23d. to 14d. ad. (1 hr.) told. | 4d. (1 br.) to 1d. 


provisional order. g Buildings £1, boilers » for public lighting.........|£18 per (10 amp.) arc”; — = 
5'994. 4 51d. 4 49d. 


and machinery £*0, accumulators €59. ^ | Receipts per unit for private supply ... 

Buildings £63, machinery and plant £75, ic lichti : = = 
instruments £5, accumulators £50. i Ex: " " for public lighting... Siod, — 
pense of placing new capital £636, written " ” for traction (MM ae 49d. 
off. j Includes £434 profit on wiring. * „ for current for all uses 4old : 
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THE NEW ELECTRICITY 8UPPLY BILL. 


We print on another page the complete text of an electric 
lighting Bill which has been introduced in the House of Lords 
by Lord WOLVERTON, who represents the Board of Trade in 
the Upper House. A Bill to make a radical revision of the 
law of electric lighting has long been needed, and the various 
clauses in this Dill show that a revision of this nature is in 
contemplation. Broadly, its scope is to extend the discre- 
tionary powers of the Board of Trade, to simplify the procedure 
in obtaining powers for electricity supply and theco mpulsory 
acquisition of land for generating stations, to take away defi- 
nitely the right of veto of local authorities to the granting 
of Provisional Orders, and to fix precisely the position of 
company supply undertakings with generating stations outside 
their own areas. The Bill has been brought in at a late period 
of the session and it is certain to be opposed, with a view to 
its amendment, by all the parties whose interests are involved, 
so that we hardly anticipate that it will become law this year. 
Yet the Board of Trade has evidently some object in view in 
putting it forward, and one may reasonably assume that the 
Bill is intended as a ballon , in order to invite comment 
and to ascertain the general trend of feeling and opinion on 
the issues it raises. It will therefore be useful to review 
critically its various provisions, and to consider their bearing 
on the electrical supply industry. 

To the first clause no exception can be taken. At present 
the grant of a Provisional Order by the Board of Trade to an 
electric supply undertaker empowers him to purchase land for 
the erection of a generating station, but endows him with no 
power to acquire any land compulsorily should he find difficulty 
in purchasing it by ordinary agreement. If, as is frequently 
the case, these compulsory powers are decmed necessary, the 
undertaker must obtain them by special Act of Parliament, a 
somewhat costly and lengthy procedure. Theclause in question 
is for the purpose of enabling the Board of Trade to grant 
these compulsory powers by provisional order in the same 
way as ordinary elcctric lighting powers, and, in the case of 
generating stations outside the area of supply, to grant com- 
pulsory wayleaves for the cables connecting the generating 
station with the supply area. The second clause empowers 
the Board of Trade to authorise any “company or person "— 
(local authorities are presumably not included)—to supply 
* in bulk" to authorised. distributors, and also to compel such 
an undertaker to afford a“ bulk“ supply of this nature to a 
local authority or other authorised distributor if the Board of 
Trade think fit to do so, and it moreover enables the Board 
of Trade generally to make provisions for the purpose of 
adapting the old Electric Lighting Acts to apply to this elec- 
tricity supply on a wholesale basis, which could not have been 
contemplated when the original Acts were framed. 
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In these two clauses there appears to be nothing which is 
not a rational extension of the old Electric Lighting Aets, so as 
to keep pace with the more recent developments of the industry, 
and it may be anticipated that they will find general favour. 
The third clause, however, is divided into two sub-sections 
which will doubtless give rise to considerable discussion. The 
first of these gives the Board of Trade power to exclude the 
purchase clause from a Provisional Order if they deem fit—a 
power to which it may be expected the advocates of municipal 
trading will take exception. "This power is only to be exer- 
cised, however, in the case of an undertaking situated in a 
number of districts, or if there are some special cireumstances 
affecting the undertaking, and, therefore, the provision seems 
reasonable enough. The second of these sub-sections at 
first sight appears to threaten considerably the position of 
the large London supply companies, but on closer exami- 
nation it is seen that it would, in existing circumstances, be 
practically inoperative. Under the purchase clause of the 
Act of 1888, the local authority can purchase a supply 
company's undertaking within its area 42 years after the 
date of the Provisional Order at what is known alternatively as 
* scrap-iron prices or “tramway terms "—i.e., without allow- 
ance for goodwill. It is proposed to extend this purchase 
clause to generating stations situated outside the supply area. 
Thus, without some saving clause, this would mean that if 
a company build a new electricity works outside its own area 
some years after ita Provisional Order has been operative, 
this station would go with the rest of the undertaking 
on “tramway terms" at the same date. The result would 
be that companies would be deterred from extending their 
works on the most economical and modern lines as the 
end of their 42 years’ tenure approached, and a condition 
might be arrived at analogous to that of somo of the old tram- 
way companies. The electric supply companies are protected 
from this, however, in the clause as it is drafted. It applies 
specifically only to generating stations, &c., used solely for 
supplying electricity for the purpose of the undertaking—z.e., 
of the particular provisional order. Running through a list 
of the London companies with generating stations outside 
their own area, we find that not a single one of these stations 
has been erected exclusively for one district. Thus, the 
Central Electric Supply Co.'s works in St. John's Wood supply 
the St. James' and Pall Mall and the Westminster Companies 
jointly, the Kensington and Knightsbridge and the Notting 
Hill Companies have a joint station at Wood Green, the 
Charing Cross and Strand Company's works at Bow supply 
current under both the Charing Cross and Strand and the City 
Provisional Orders, and so on. 

Clause 5 of the Act enables the Board of Trade to grant an 
electric lighting provisional order to a joint committee or board 
of two or more local authorities. This amounts to nothing 
more than a simplification of procedure, for there is already a 
precedent for the establishment of a joint board for the 
purpose by Special Act in the case of the Stalybridge, Hyde, 
Mossley and Dukinfield Joint Tramways and Electricity Board. 
In the case of applications for such powers, objectors would 
have just as good a hearing before the Board of Trade as 
before a Parliamentary Committee, and the costs to the oppo- 
sition would be lessened just as they would be to the pro- 
moters. There is, therefore, no inherent objection to this 
clause, although probably its provisious would not be frequently 
made use of. | 

Clause 6 is more important, however. It empowers the 
Board of Trade to grant a Provisional Order at their discretion, 
even if the consent of the local authority be withheld. It 
is true that under the Act of 1888 tlie Board of Trade may 


dispense with the consent of the local authority in special 
circumstances in considering an application for a Provisional 
Order—at the penalty of making a special report of the 
circumstances, —but the precedents for this are few, and the 
clause in the 1888 Act is evidently only taken to apply to cases 
in which the local authority has demanded unreasonable 
terms for granting its consent. The new Bill states simply that 
where the consent of the local authority is not given, the 
Board of Trade may grant the Order or not at their discretion. 

Clauses 7 and 8 refer to applications for revision of tarif 
and would be unworkable as they stand. The Electric Lighting 
Clauses Act provides that, in the case of company undertakings, 
representations with a view to a reduction in the maximum 
price fixed may be made to the Board of Trade every seven 
years by the local authority. In the new Bill it is proposed 
that this term of seven years be reduced to five, and that the 
applieation be made not only by the local authority, but by 
any twenty consumers / Clause 9 specifies that, unless special 
circumstances can be adduced to show good cause to the 
contrary, electric lighting accounts are to be made up to 
Mareh 31st each year. Clause 10 gives the undertaker a 
right to fix a minimum annual charge for a consumer who only 
requires what has been called a stand-by supply. This latter 
protection has been occasionally obtained in Special Acts, but 
has hitherto not been afforded by the ordinary Provisional Order. 

On the whole, therefore, the Bill, with a few slight modifi- 
cations, would supply what is wanted to improve the condition 
and prospects of the electricity supply industry. The Board 
of Trade is saddled with new duties uuder this scheme, but 
doubtless this overworked department could carry them out 
with even greater efficiency than it performs its present ones if 
its staff were suitably augmented. The attitude of the electricity 
undertakers towards the Dill may at present be called indefinite. 
So far as we have been able to ascertain, they were not consulted 
by the Board of Trade previously to the introduction of the 
Bill. The London companies, we believe, are considering 
what steps they should take in concert with regard to it, but 
so far have come to no fixed decision. If the London Educa- 
tion Bill and the Irish Land Bill should prevent the passing 
of the Supply of Electricity Bill this session, we trust that it 
will be brought forward suitably amended next year, and that 
the law of electric supply may at last be put on a proper 
working basis to the benefit of the clectrical industry generally. 


THE ENGINEERING CONFERENCE. 
(Continued from page 378.) 


THURSDAY, JUNE 18TH. 
SECTION J.—RAILWAYS. 

There were two discussions in this section, one introduced 
by Lieut..Col. H. A. Yorke, on *'The Organisation and 
Administration of an American Railway," dealing solely with 
administrative matters, and a discussion, introduced by the 
following Paper by Mr. S. B. Cottrell. 


THE RELATIVE ADVANTAGES OF OVERHEAD, 
DEEP-LEYEL AND SHALLOW SUBWAY LINES 
FOR THE ACCOMMODATION OF URBAN RAIL- 
WAY TRAFFIC. 


BY 8. B COTTRELL. 


The question of rapid means of communication in large towns has 
been for a considerable period demanding very serious consideration, 
and the solution of the problem becomes daily more necessary. The 
congestion of traffic jn the streets of many great towns has become 
such as to make rapid transit impossible, and it is necessary to relieve 
the streets of passenger traftic to make them available for the carting 
trafic. In numerous towns the congestion on the streets is so great 
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that the passenger and light traffic so impedes the heavy cart traffic 
as to add considerably to the cost of conveying merchandise to the 
points where it is required ; therefore, busy streets should, as far as 
possible, be relieved of passenger traffic requiring to travel any con- 
siderable distance. The means of doing this is either by overhead 
railways or by deep-level or shallow subways, all of which possess 
their particular advantages and disadvantages. 

Overhead Raꝛlioctys.— The author has had many years’ experience 
of working an overhead railway—viz , the Liverpool Overhead Rail- 
way, which is the only overhead railway in England, and was the 
first overhead railway in the world to be worked by electricity. 
Overhead railways possess among other advantages the feature that 
the passengers are always in the open, rendering travelling more 
pleasant. Iu Liverpool the overhead railway has solved the problem 
of urban communication along the line of docks. The disadvantages 
of overhead railways are that to be built economically they must 
necessarily be of a somewhat unsightly character, and in the author's 
opinion they would not be permitted in this country, as they are in 

ew York, Boston, Chicago, &c., along important public streets. In 
fact, the compensation that would have to be paid for obstruction to 
light, &c., would render their cost prohibitive. 

Deep-level Railways. — Deep-level railways have the advantage 
that they can be constructed without interfering with the sewers, 
gas- pipes, &, with which all busy streets in important towns are 
necessarily so full, and there are many instances of such railways in 
London doing useful work, such as the Central London and the City 
and South London Railways, which, although the cost of construc- 
tion was very high, are yet able to pay a dividend ; but it must be 
remembered that at the present time neither of the railways referred 
to has efficient surface competition. In the author's opinion, in the 
interests of the public the tubes for such lines should be not less 
than 13ft. 6in. in diameter. 

The disadvantage of these deep-level railways is the time occupied 
in descending by means of lifts to the platform level. For short 
distances, if there be taken into account the time of descending in 
lifts, traversing a foot-subway and waiting for a train, even if only 
one minute or two minutes—this operation being reversed at the point 
of arrival—the time so occupied does away with the advantages of 
the rapid transit between the points selected, and therefore any keen 
surface competition, such as by electric tramways, would seriously 
decrease the earning powers of these deep-level subways. 

Another drawback of deep-level subways is due to the qu stion of 
ventilation, which in existing tube railways leaves much to be desired. 


Shallow Subways.—The special advantage of shallow railway sub- 
ways is that passengers can reach the trains without the necessity for 
using lifts and foot-subways ; therefore, they enjoy the advantages of 
rapid transit from point to point without the waste of time required in 
descending to a deep level. The author spent considerable time in 
making himself acquainted with the shallow subway at Buda Pest, 
and although this subway has surface competition, the fact that 
passengers can reach the trains by descending a few steps only and 
the advantages of rapid transit enable this electric railway to be a 
financial success. 

The Paris Metropolitan Railway, which is also a shallow subway, 
has had the effect of relieving the streets of a large number of 
omnibuses, and has rendered them available for other purposes. 
This railway also is a commercial success. In the author's opinion 
the fact that the Metropolitan and Metropolitan District Railways 
are what may be almost described as shallow subways is one of their 
“ assets,” and when these railways are electrified they will enter upon 
a new era of prosperity in spite of other competition. Another great 
advantage possessed by shallow subways is that the ventilation is 
very much easier than in deep-level subways. They may be described 
as self-ventilating. 

The disadvantage of shallow subways is that in this country, below 
the surface of the streets (where shallow subways are required to 
relieve the congestion) there is encountered such a haphazard accu- 
mulation of sewers, gas and water pipes, telegraph aud telephone 
mains aud electric light cables, as to render the construction of shallow 
subways very expensive, owing to the necessity for diverting these 
obstructions. Yet if the local authorities, telephone companies, Post 
Office, &c., would meet the promoters of shallow subways, and make 
another subway to contain their sewers, pipes, wires, &c., the result 
would be to the advantage of all. 

The author, therefore, advocates, for the accommodation of urban 
railway traffic :— 

l. Overhead railways, if they can be constructed to meet the 
requirements, in back streets, where compensation would be immaterial 
and their unsightly appearance would not be objectionable ; 

2. Shallow subways where they can ba constructed and the cost 
is not prohibitive ; 

3. Deep-level railwaya. 

The author has assumed in all these cases that the op2ration of the 
railways would be by electricity. Deep-level railways would be 
commercially impossible if worked by steam, and shallow subways 
ao worked are undesirable. Overhead railways are, of the three 
systems dealt with, the only ones that could be commercially worked 


by steam, but for urban traffic steam is undesirable. Electric traction 
bas the advantsge not only of being more desirable, but also, for 
rapid and frequent transit (the solution of the problem of urban 
railway traffic), of being more economical. 


DISCUSSION. 


Mr. W. R. GALBRAITH said tbat it was better to travel in the open 
air than in a tunnel, and better to travel in a shallow tunnel than in a deep 
tunnel, but could we get open air travelling for London, and if we could 
not get the overhead railway, could we get the shallow subway! The 
Liverpool] Overhead Railway was quite an exceptional instance, as no great 
questions of property arose in connection with its construction and the 
unsightliness of it was not à matter of great importance by reason of ita 
surroundings. It wasa great misfortune that the size of deep-level tube rail- 
ways had been fixed at such a small diameter. The experience of the City and 
South London Railway with the 10ft. 6in. tunnel made the Central London 
Railway decide upon an 11ft. 6in. tunnel as affording the extra convenience 
which was thought necessary. But when the other tubs railways were 
promoted, the public had not come forward to support these tchemes, and, 
in spite of tbe fact that it was acknowledged that a larger tunnel than 
llft. 6in. would be still more convenient, financial considerations had fixed 
these later tubes at llft.6in., the argument being used, that if it was 
sufficiently suitable for the Central London Railway, it was equally so for 
the others. This diameter had been adopted on the “ Yerkes tubes,” 
but everyone must wish that these railways had been made at 12/t. 6in. or 
loft. Deep level tube railways had one very great advantage for London— 
viz., they did not interfere with the traffic in the streets toany appreciable 
extent, the only interference being the carting of the excavated material 
from the tunnels and the material for the construction. In the case of 
the Waterloo and City Railway, however, hardly a ton had been carted 
along the streete, the etaging in the River Thames having proved most 
useful. The disadvantages of tube railways were the cost of the works, 
lifts and general construction, but in spite of this, he was afraid that for 
London proper tube railways would have to be retained. The au'hor of 
the Paper had discouraged overhead railways, except where they could b3 
constructed in connection with a new street. London railways to bs com- 
mercially valuable must follow the main streets, and he did not think it 
possib'e that overhead railways would be allowed to do this. Tube rail- 
ways were heavily handicapped as regarda the cost of station sites and 
lands, as much as £80,000 having been asked for two small shops at Charing 
Cross, ia connection with the Charing Cross, Euston and Hampstead 
Railways. With reference to shallow subways, those in Paris and Budapest, 
mentioned by the author, were probably in wide streets where there was 
no great amount of traffic, nor any complication of sewera, &c., but the 
possibility of putting a subway, say, down the Strand, where every sewer 
would have to be altered, and the whole street taken up and constructed 
over it, would, he feared, cause a revolution in a very short time. He 
thought the promoters of tube railways in London had hardly been given 
fair play. In the past they had been allowed to take the eubsoil without 
payment in return for cheap workmen's trains and such matters. Payment 
bad now to be made for the subsoil, however, bit the restrictions con- 
cerning workinen's trains had not been taken off. With regard to Mr. 
Cottrell's suggestion of a combination of local authorities, tramway com- 
panies and the telephone company, with a view to the construction of 
special subways for their pip^s aud wires, be thought he was a very 
sanguine man who would contemplate such a state of affairs. 

Mr. THWAITES mentioned the system of moviog platforms which had 
been employed at the Paris Exhibition as a possible solution of the problem 
in London. He said the Rapid Transit Commission of New York was now 
considering the advisability of adopting such a method iu a subway there. 
From particulars which he had received, he said the capacity of thia system 
was eight times greater than ordinary means of transport; the con- 
sumption of energy was much less than was absorbed by separate train 
units, and the dead weight per metre 1un and per passenger was lesa 
than with ordinary methods. It might be adopted as an auxiliary to the 
termini of the London railways. 

Mr. F. B. BEHR favoured overhead railways or surface lines rather tl au 
tubes or subways. He ssid that practically every railway running into 
London was an overhead railway, but chat the Liverpool Overhead Railway 
was an improvement on these, although it necessitated unsightly construc- 
tion and a great increase in the weight. If this could be done away with 
it might be possible to make a useful structure of this description for 
London. At the present time this had only been secured by one system — 
viz., that running between Barmen and Elberfeld in Germany. It might 
be possible to construct overhead lines on this system over the ordinary 
running roads of the present railwaye, thus doubling their present capacity. 
In tbis direction he certainly thought overhead railways had & chance. 

Mr. G. C. CUNNINGHAM did not think that overhead railways would 
be tolerated in London, or even considered at all, on account of their 
unsightliness, For instance, at crossing places level crossings would not 
be allowed, and there would have to be two stories. In order to be 
thoroughly useful to the public, any system of transit adopted in London 
should be a uniform and continuous one, and as any such system 
would necessitate running into the heart of the City and out at the 
other side, he did not think that anything else than tube railways 
would solve the problem. At the Mansion Houee, for instance, a system 
of trolley tramways, although it might attain greater speeds outside London, 
would be subject to the delays which the ordinary traffic was liable to. He 
agreed with Mr. Galbraith that ehallow tram ways were absolutely out 
of the question. If they were constructed along the main streets they 
would be too expensive, and if taken down the back streets they would not 
be patronised, as the public would then be taken where they did not want 
to go. ‘lube railways created ro disturbances to the streets during con- 
struction. The question of ventilation of tube railways wae of very creat 
importance, and it had seemed to be assumed that this would be overcome 
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by using shallow subways, In his opinion, the Metropolitan Railway, which 
was practically a subway, had not proved this to be the case, as in parts 
the ventilation on this railway was as bad as it could possibly be. The 
Metropolitain of Paris was certainly not better, and, perhaps, not so good 
as the Central London Railway. He had figures showing the amount of 
carbon dioxide in the Paris Metropolitain, which was greater than in the 
Centra] London Railway, and the quantity in the Central London compared 
moet favourably with that found in any room after a number of people had 
been assembled in it. Now that there had been some considerable experi- 
ence of the necessity of mechanical ventilation and of the means of doing 
it, he thought this difficulty would very shortly be overcome at no very 
great expense. It had been stated as an objection to tube railways that 
the cost of working the lifts increased the working expenses appreciably, 
but on the Central London Railway the cost of this worked out at O'ld. 
for each passenger taken up and down, and this was not a very serious 
item. 

Mr. FRANCIS FOX agreed that shallow subways could not be contem- 
plated in London. His chief reason for this was the grave danger which 
had to be faced when tunnelling through the water-bearing sand and 
gravel overlying the London clay. He said it had been his unfortunate lot 
to wreck a street by making a shallow subway, and he would not be 
tempted to do it again. The construction of shallow subways was bound 
to crack the adjoining property. He had investigated the cause of the 
cracks in St. Paul’s Cathedral, attributed to the Central London Railway, 
and had found that they were due to the construction of a sewer in 1835 
by the City of London Corporation which had been excavated through 
sand and gravel, as he had mentioned. The same thiog would follow if 
shallow subways for tramways were carried out in London. The damage 
to property would be of untold value. This view had been held by the 
late Mr. Greathead, and had greatly influenced him in advocating deep 
level tubes. With regard to the Elberfeld swinging” railway as it is 
called, he said it was very well termed. As was quite obvious, at every 
curve the carriages swung outwards and at the opposi‘e curve swung back 
again, and he did not think the system was a good one, Besides, there 
was about 100 per cent. more weight than in the case of the Liverpool 
Overhead Railway. With regard to Mr. Cunningham's remarks on venti- 
lation, nothing short of mechanical ventilation would properly get over 
this difficulty, and as soon as we got educated to the point of knowing the 
quantity of air required in tubes, the better for the public of London. 
It was generally supposed that a change once in every 24 houra was 
sufficient, but it was absolutely insufficient. A change two and a-half 
times every hour was much more like what was wanted. As this matter 
was being investigated by the authorities of the Central Londen Railway, 
he would not say more about it at present than to remark that the real 
solution involved the application of the same laws that were applied to 
colliery and ironstone mines, With regard to carbon dioxide, it must not 
be assumed that if this was not present the ventilation was all right. The 
presence of carbon dioxide was an indication of the presence of other 
organic impurities in the air which were highly poisonous, but which 
no chemical analysis could detect. The best thing, therefore, was to keep 
Anything objectionable out of the tube, and then blow into it an ample 
supply. of fresh air. 

Nr. HUDDLESTONE said that he did not think the travelling plat- 


forms could be seriously considered in a town like London, Of the three 


methods outlined in the Paper, he did not see why overhead railwaya were 
not as efficient as underground lines from the point of view of carrying 
capacity, although he admitted the cost of land in connection with the 
former would be prohibitive, besides which there was the wsthetic 
objection to a heavy railway carried in sight of everybody. As regards 
shallow subways, he thought these had a pull over overhead railways in a 


town like London, in that they would not cost so much for land; but they 


would have to pay practically as much for their land as deep-level tube 
railways. As regards worke, it à shallow subway was put in an open 
‘street which bad no sewers or pipes in it, it could be made more economical 
than a deep-level tube; but generally speaking these could not be arranged, 
and shallow tunnels were not so much cheaper than tubes as was generally 
supposed. In working expenses not a great deal would be saved in com- 
parison. With regard to the size of tube,, the origination of the idea of 
having larger-sized tubes tban at present existed arose in connection with 
the suggestion of baving side platforms for the use of the passengers in 
cases of emergency. But this idea, he thought, had been exploled. It 
was much better to have a plank in the four-foot way. This being so, the 
efficiency of a 11ft. 6in. tunnel had been proved, and he wculd like to 
know Mr. Cottrell's reasons for wishing to increase the size to 13ft. 6in. 
Mr. S. B. COTTRELL, in reply, agreed with Mr. Galbraith that the 
Liverpool Overhead Railway was an exceptional case. His reasons for 


wishing to increase the size of the tunnel was for the purpose of facilitating 


the machinery which had to be placed upon the carriages now that the 
multiple unit system was being generally adopted. If this could be done 
with the present size of tunnels without any break in the level of the 
carriage floors, there was no necessity for increasing the size of the tunnel. 
With regard to his suggestion of a combination of local authorities and 
private promoters for the construction of subways for the reception of 
wires, &c., the suitability of which had been doubted by one speaker, he 


.thought if tbis could be done it would be to the economy of the local 


authorities as it would obviate the present continuous breaking-up of 
streets, He did not think the travelling footway could be seriously taken 
into account, because a tube or subway would have to be built for it, and 
then the extra capital cost for the equipment of the footway in the tunnel 
would be greater than the rolling stuck of an ordivary railway. He bad 
seen the Elberfeld line; it had all the disadvantages of the Liverpool 
Overhead Railway, and the cost must be considerably higher. With 
regard to ventilation, it appeared to him that a shallow subway was 


much easier to deal with than a tube railway, because the air came 


in direct at the stations. A tube railway was more or less hermetically 


sealed, He agreed with Mr. Francis Fox that the presence of carbon 
dioxide did rot necessarily mean bad ventilation. The Dingle tunnel of 
the Liverpool Overhead Railway faced a prevailing wind, and for the most 
part there was a gale blowing through it. But there was a considerable 
amount of carbon dioxide present. He attributed many of the bad odours 
in tubes to the presence of the creosoted sleepers. This was the case on 
the Paris Metropolitaip. The cost of ventilation must be added to 
Mr. Cunningham's figure of O'ld. per passenger carried up and down in 
the lifts. On the Mersey Railway the figure was put at 22 per cent. In 
conclusion, he maintained that the deep level tubes were the only solution 
of the problem of the urban traffic in London. 

The CHAIRMAN (Sir Guildford Molesworth), speaking on the question 
of ventilation, said that there was a large body of air put into motion by 
each train. Was it not possible by some means to trap a portion of it so 
that it could not return again and to arrange that fresh air should come 
in its place? It appeared to him that if this could be done an improve- 
ment might be made in the ventilation. 


SECTION III. —MACHINERY. 


A Paper by Monsieur E. Sauvage, on petrol motors for 
locomotion, having been disposed of, a general discussion in 
conjunction with the other sections was started on * Appren- 
ticeship in Engineering Education." The following is an 
abstract of Prof. J. D. Cormack's introductory Paper, and the 
discussion on it. 


APPRENTICESHIP IN ENGINEERING TRAINING. 


BY PROF, JOHN DEWAR CORMACK. 


The Paper is limited to the training of youths who are destined to 
be employers, manufacturers, or consulting engineere, designers, 
heads of departments, technical managers and men in responsible 
positions. Whether or not such an apprentice should pay or be paid 
is a matter for the decision of individual engineers Until the begin- 
ning of last century, entrance into the trades and the professions 
could only be obtained by meats of an apprenticeship extending 
over seven years, during which the apprentice was bound to serve a 
master, who, on his part, undertook to keep the apprentice and to 
teach him his work. The system, as it then was, led to many abuses, 
and the act of 1814 was designed to counteract these. It opened 
wide the doors to all except a few professions, and no restriction was 
placed either on the manner in which a youth learned his future 
occupation, or the duration of his training. Although the restric- 
tions were removed, there still remained the idea that the proper 
way to become an engineer was to spend a period of five years or 
seven years in the workshop or office, Probably this was desirable 
then, but now, after a century, and at a time when scientific diecovery 
is turned immediately to practical utility, it seems reasonable that 
some more generally recognised system of apprenticeship should be 
devised to suit the new conditions, 

The inadequacy of the old system of apprenticeship has been 
realised for some time; so long ago as 1866, Sir John Fowler laid 
stress on the importance of combining the study of science and 
engineering theory with the ordinary apprenticeship. Since then 
it has become more generally recognised that the proper training for 
an engineer involves training both in theory and practice. In the 
United States and on the Continent the system of providing practical 
training in college workshops has been, to a large extent, adopted, 
but there are indications of an increasing tendency to diminish the 
workshop practice in the colleges, and to substitute a training in 
workshops under commercial conditions. [specially in the case of 
the United States does one see excuse for such a system, for the 
extraordinary rapidity of the increase of engineering business there 
has created & corresponding demand for young men possessed of 
scientific knowledge and some technical training, and capable of 
filling responsible positions. In this country interest in the training 
of yourg engineers has not been so generally aroused, and at present 
training is in some quarters found to be in a rather chaotic condition. 
The ever-increasing keenness of international competition demands 
from the engineer both theoretical knowledge and practical experi- 
ence, and in this discussion I think we may take as agreed that both 
are essential in the training of the engineer. 

The “ regular training prescribed by the bye-laws of this Institu- 
tion is defined by the Council's rules to involve a minimum period 
of three years’ pupilage or training as an assistant. where the standard 
of education is simplv that required for admission as & student; 
and such minimum period of practical training may be reduced to 
two years where a recognised college course of study is taken. In 
each case the practical training must comprise both experience in 
the office and ín or upon the works. The Institution clearly con- 
templates a scientific and practical training for all, and, taking 
this as a matter of common agreement, the questions to be discussed 
are :—(1) How should the knowledge and experience in each be 
acquired ! (2) Is there any arrangement suitable for all branches of 
engineering, and if not, what modifications are required for the 
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different branches? (3) Over what period of time should the com- 
plete training extend ; and what is the best arrangement and division 
of the time ? 

Let us look for a moment at the raw material and the finished 
product, leaving out of account the genius who may achieve emin- 
ence in engineering without special training. The raw material is a 
youth of seventeen or eighteen, fresh from school, educated perhaps 
to a standard below that which might be desired or expected, and 
supposed to be endowed with common sense, natural aptitude for 
the profession and sufficient physical strength ; and the finished 
product is & blend of scientific and technical knowledge, practical 
experience and business method. Our colleges should supply the first 
two requirements, but I venture to submit that the last two can only 
properly be acquired in the workshops and offices, and that no train- 
Ing can be considered efficient that does not include a considerable 
period of practical apprenticeship. Colleges may supply knowledge 
relating to the properties of materials, the theory and structure of 
machines, instruction in testing and in the methcds of attacking 
new problems; but it is only under actual commercial conditions 
that there can be acquired the proper type of practical experience, 
adequate knowledge «f the design and construction of machines, 
experience of and sympathy with the workman, It is in the factory 
or office that there can be gained, by observation and imitation, some 
knowledge of routine, estimating, organisation and management, 
business methods and administration, the production of the maximum 
amount of werk with the minimum friction and at the minimum cost. 
Imitation of good example counts for much in engineering as in 
other professions, and to this no doubt can be largely traced the con- 
tinuance of the success of our national engineering, despite our com- 
parative slowness in advancing with the times. It is in this respect 
that Continental and American systems of training will be found 
deficient. There the young engineer is launched into his future 
occupat:on after a college training of four or five years with work- 
ehop experience gained, especially in America, ony in the college, 
and with sometimes a total commercial experience of a year or less. 

It is seldom that a youth when he enters the profession knows 
what special line he will eventually follow. The organisation of this 
engineering conference indicates at least seven important branches 
of the profession. He may be trained as a mechanical engineer, and 
eventually end as a railway engineer, an electrical engineer or a 
naval architect. "There is no broad lineof distinction, the branches 
being so closely related. Underlying all branches there is, to some 
extent, the eame practical foundation. All demand knowledge of the 
properties and uses of materials of conetruction, and of the methods 
and processes by which they are converted into structures aud 
machines, In many of the branches it is generally realised that a 
man must go * through the shop,” and after all, the processes in one 
“shop” do not greatly differ from those in another. Workshop 
experience is not, however, generally included in the training cf 
all engineers, but surely it is desirable for all, and especially and 
increasingly 80 when steel has displaced to a large extent masonry 
and timber, when all types of motors bulk largely in their work, 
and when machines of all kinds are utili:ed to construct to their 
designs. 

If it is considered desirable that the traiming of all engineers 
should include experience in suitable workshops aud factories, 
specialisation being confined more or less to the drawing-office, the 
question under discussion is limited to the consideration of the time 
required, and the best division of that time between the college and 
the workshop. The duration of training depends to some extent 
upon the arrangement of the course; but, probably, it may be safely 
said that to produce the ideal young engineer the training should 
extend over five or six years, which might be about equally divided 
between the college and the workshop. Is there any one system 
that is the most desirable? I leave it to discussion chiefly by engi- 
neers in practice, as I feel certain that the colleges are anxious to 
have a eolution of this problem, and to adapt their courses to any 
scheme or s:hemes that may be thought desirable. 

Iu this country at the present time the systems in operation might 
be classed as (a) 1 and 2, separate systems; (b) 3 and 4, “ com- 
bined " systems ; (c) 5 and 6, compromises.” 


(1) Workshop only.—This is a survival of the old traditions, It 
demands physical exertion during the day and mental strain at 
night if theory is to be acquired. Many eminent men in the past 
have undergone the strain and emerged successfully ; but in the 
future the ever-increasing demand upon the engineer will render it 
uupractical, and alinost impossible. Many clever youths enter the 
shops on this system with limited opportunities but with great 
ability, and provision should be made for them in auy scheme of 
trainipg. 

(2) College onlj.—'T his has already been alluded to. Under excep- 
tional circumstauces, such as obtain in the United States, it may be 
«xpedient, but it is undesirable, 


(3) Works before College. A youth entering college after, sav, three 
years in the factory and oflice, has gone through the shops at the 
receptive and imitative age ; he has ascertained whether engineering 


is still to his liking, and comes to college with a knowledge of pro- 
cesses, materials and machinery. He has some idea of what he wants 
to know and what branch he wishes to enter ; but has often wrong 
theories which are difficult to uproot. Teachers prefer this type, 
pn he has continued his studies during his apprenticeship ; 

ut this is not always or even generally the case The youth may 
have forgotten much of his school training, and, what is worse, he 
may have forgotten how to study. If he has studied it is under 
trying conditione, when he is physically tired, and he may wish 
to confine his studies to the more interesting technical subjects, the 
science underlying them being more or less neglected, and in conse- 
quence his progress is less rapid. He comes to college probably 
disinclined to begin again and gain the scientific knowledge which 
ought Lo precede all its applications. | 


(4) College before Works.—A youth fresh from school and sufficiently 
educated is likely to make good progress in his scientific studies In 
the technical work he is handicapped by his want of knowledge of 
manufacturing procesees and the operation of machines, and is unable 
to associate his theoretical studies with practical examples of which 
he has bad experience. Laboratories help to some extent to reduce 
the handicap. If this was to be the standard training there would 
be a greatcr plea for college workshops, which would supply some 
little practical experience, but which could not supplant, even 
partially, the workshop training under commercial conditions. Some 
may urge that this system produces a mau disinclined to undergo 
what he calls the “drudgery " of the workshops, but othera will be 
as ready to admit that the proper type of youth acquires his practical 
experience at a much more rapid rate after he has undergone a college 
training, and has no such disinclination. 

Other systems are in vogue, whose object is to avoid the disadvan- 
tages connected with “separate” and “combined” systems or to 
mimimise the required period of training. 

(5) Intermittent systems.—These include the works-college-worke 
and college-works-college systems. The first arrangement has toa 
lesser extent the disadvantages attached to system (3), and the 
latter system those of system (4). Both waste time in so far as the 
usual college terms extend over only nine months of the year, and 
the remaining three months may be wasted, as few engineers care to 
take youths for three months in the year. But probably on the 
whole this syatem is preferable to (3) or (4). In the college-works- 
college system the youth fresh from school has an opportunity of 
acquiring a foundation of ecience on which to rest his works 
experience ; but if study is not continued his knowledge may 
evaporate in the works, and at the end of his training he is out of 
touch with his employers, 


(6) Sandwich system.—During a period of, say, five years’ training, 
for four years, six months of each year are spent in the factory or 
office and six months in the workshops, and the additional year is 
pent in the workshops or otlice. It lessens the discontinuity batween 
the two parts of the training and effects a saving of time, inasmuch 
as the college long vacations are utilised. Au objection which may 
be put forward is that the youth is always “on the move.“ He has 
no time to settle down to either the workshop or college work, and 
he may have ditliculty and extra expense in arranging for lodgings. 
It must not be forgotten, however, that each part of his work forms 
a recreation for the other, and the student is likely to return to each 
with considerable keenness. 


_ (7) Concurrent systems.— These either give time for study in classes 
in connection with workshops, or offer workshop training in connec- 
tion with college. Both systems have already been alluded to. The 
objections to (1) and (2) may be applied here. Time taken off the 
workshops for study gives less time for the practical experience, and 
this is not acquired under strictly commercial conditions. Except 
in the very largest works it is impossible to provide the requisite 
standard of teachers. ; 

The list may not comprise all the systems in vogue, and the 
arguments for and against them are merely indicated, but it serves 
to emphasise the diversity of the ways in which a youth may enter 
engineering. 

Is it not possible, at least to some extent, to standardise the 
training ? 

DISCUSSION. 


Mr. DRUMMOND described the system employed by the London aud 
South-Western Railway at Nine Elms for educating their engineers. 
an age of 15 or 16 the boys left school and entered the workshops, where 
they remained for three years, They were allowed to attend classes on three 
mornings in each week. 

Dr. A JAMIESON (Glasgow) was iu favour of what is called tlie“ sand- 
wich ” system, and was of the opinion that the best method for producing 
successful engineers, who combined theoretical knowledge with practi 
business abilities, was to zend the lads at an early age, say 16, to an 
up-to-date engineering shop, where they were to reinain for at least three 
years, working successively in the pattern, fitting and turning shops. This 
workshop training was to be interrupted for five months in winter, devo 
to college training. 

Mr. HENRY DAVEY advocated two years college at the age of, say, 15, 
then three years works, and finally two years college. He was in favour 


Bln + wet ae a". "m Sud vd 


Lo TEE a a Qm o 


THE ELECTRICIAN, JUNE 26, 1903. 


415 


of college workshops, as they taught the student to be accurate and improve 
his power of observation. 

Mr. THOMAS PARKER remarked that what was required of a practical 
engineer was quickness of calculation by means of simple and sufficiently 
accurate forinulie for practical purposes. In his opinion the most accurate 
but generally intricate formule taught at college was, as a rule, of no 
practical use. As regards the training of engineers, he advocated one year's 
workshop training, after the first half of the college term. 

Mr. A. F. YARROW, who was in the chair, held that it was not practical 
or desirable for a lad who had been working in the shops from 6 o'clock 
in the morning to attend evening classes. A three years’ workshop 
training might either precede the college or follow after. Mr. Yarrow 
thought that the practical training ought to be obtained in workshops 
working under commercial conditions, and not in college workshops. The 
student, by coming into contact with and working amongst the men, would 
acquire or develop that most essential virtue—z.e., tact. Better still 
would be a sandwich system, with slices of six or twelve months’ 
duration. 

The Hon. R. C. PARSONS was opposed to the sandwich system on 
economical grounds, Shop practice, he thought, ought to follow after 
college training, because, as a rule, interest in book-work was more difficult 
to arouse and maintain if shop-work Had preceded the college. 

Lieut.-Col. CROMPTON was of the opinion that, for the average 
student, the best course to take was to work in the shops for one to two 
years, then to study for one to two years at college, and finally to go for 
some time back to the works again. He emphasised the importance of 
acquiring tact in dealing with nien. He was opposed to the sandwich 
Bystem, chiefly because the time was not long enough for the student to 
see the result of his work. i 

Mr. B. HOPKINSON favoured the sandwich system, because the variety 
of the student’s training in this case tended to increase his interest and 
keenness for his future profession. Moreover, the professor was able to 
keep continually in touch with his pupil. 

Prof. JENKINS did not believe in the advisability of adopting the 
sandwich system, because in this case the different phases of work were too 
much split up, anda concentration on one subject was almost impossible. 

Mr. MARK ROBINSON was of opinion that breadth of mind was one 
of the most essential qualities an engineer ought to possess, and this could 
best be gained in a good college. Business knowledge had nothing to do 
with the college. He (Mr. Robinson) approved of Mr. Yarrow’s propesals. 

Prof. AYRTON, commenting on Mr. Yarrow’s scheme, mentioned that 
this system was adopted 50 years ago in Japan, and worked very satis- 
factorily ; but it should not be overlooked that in this case the studenta 
were under Government control, and had access to all governmental 
works and establishments. In England the private manufacturers were 
not likely to fall in with the sandwich system. The colleges must, there- 
fore, adapt themselves to the wishes of the manufacturers, and they were 
willing to do so. The ideal system would be the attachment of the colleges 
to the works. As this was only possible in exceptional cases, the college 
must therefore imitate the factory as far as possible. A college workshop 
was by no means useless, and it would stimulate the inventiveness any 
student might have. 

Prof. BURSTALL (Birmingham) declared that the sandwich system was 
impossible, as manufacturers were not willing to take students for euch 
short times, In the college with which he was connected they had, there- 
fore, installed up-to-date workshops, working on a commercial basis. The 
result was most gratifying. 

Prof. CAPPER said that it was quite possible to arrange the courses at 
the college so that the student was at liberty to choose the sandwich 
system or any other system that might suit his purse or prevailing circum- 
stances better. He also urged the manufacturers to come forward and to 
take the lead in educational matters. 

Mr. FERGUSON believed that the best way to turn out a good and 
useful engineer was to place the young man with a competent engineer 
from whom he could learn his business thoroughly. 

Mr. MONCRIEFF was of the same opinion as the foregoing speaker. 
An engineer who wanted to improve his theoretical knowledge might do 
so by attending evening c’asses. The best men to his knowledge were 
those who nat only worked during business hours but also had the energy, 
pluck and strength to improve themselves in the spare time in the manner 
indicated. He would make it compulsory for the young engineer to join 
the Institution of Civil Engineers twelve months after having entered the 
situation. 

Captain SANKEY believed in the sandwich system but with thicker 
slices. : 

Mr. BELL was of opinion that it was not simply trained engineers who 
were needed, but men who were prepared to undertake responsibilities, able 
to handle men, and who had wide commercial knowledge. Education 
ought to be conducted on these lines more than hitherto. 

Mr. ELLINGTON, who was not in favour of the sandwich systein, 
advocated college training first, succeeded by a prolonged training in the 
workshops. If the vacations were long they might, at least partly, be 
spent in the workshops. 

Sir WILLIAM WHITE gave a bricf sketch of the Admiralty system of 
training, which was on the sandwich system, and worked very well. He was, 
therefore, in favour of this system. 

Mr. YARROW did not agree with & previous speaker regarding day 
work in the shops and night work at evening classes. It could only be 
disastrous to the man. "The best course seemed to be for the student to 
serve one year in the workshop, then to go to college for two to three 
years, and then to return to the works. 

Prof. J. D. CORMACK, replying briefly to the discussion, was pleased 
that his Paper bad aroused so much interest, and believed that the inter- 
change of opinions had materially advanced and cleared the ideas on the 
subject. 


SECTION VIL—APPLICATION OF ELECTRICITY. 
The following two discussions took place in this section. 


APPLICATIONS OF ELECTRICITY TO DRIVING 
CARRIAGES IN TOWNS. 


BY LIEUT-COL, R. E. B. CROMPTON, C. n. 


During the last year we have all noticed the very considerable 
development of motor cars in London. A large number of these are 
electrically driven—that is to say, they carry their motive power in 
the form of stored energy in accumulators which are charged at 
charging stations from the mains of the electric lighting companies. 
In a Paper on this subject recently read before the Institution by 
Mr. H. F. Joel, many interesting facts were brought forward. A 
table of comparative working costs of automobile vehicles was 
given, showing that the cost of working a four-passenger London cab 
was 158. 4d. per day; a motor car worked by petrol 14s. 2d. per day, 
and a light steam car about the same figure ; whereas for an electric 
cab or brougham the cost varied between 14s. and 178. per day ; at 
any rate,a good case was made for electrically-propelled vehicles. 
Since the reading of that Paper the development in electrical 
vehicles haa been very considerable ; in fact, they form the majority 
of the automobile vehicles now seen in the streets of London. It is 
probable that in two vears’ time the number in use will reach into 
thousands. The principal points of interest in the working of these: 
vehicles are the arrangements of the vehicles themselves with regard 
to the communication of the driving power from the motors to the 
road wheels, the choice and upkeep of the batteries which drive 
them, and the tyres. 

Transmission Gear.—During the very trying winter we have 
passed through, in which a greasy and hence dangerous condition 
of the streets has been singularly unfavourable for automobile 
trafti:— I allude to the danger from side slip—it is noticeable how 
well the electrical vehicles have stood this ordeal, and how few 
accidents have occurred with them from side slip. "This is partly 
due to the fact that it is a comparatively easy matter to apply the 
driving power to the front wheels, which are also the steering wheels, 
and this undoubtedly constitutes one of the great advantages of elec- 
trical propulsion. Electrical vehicles also possess an important 
advantage over petrol or steam-driven cars, in that it is so easy to 
apply separate power to each driving wheel, that there is no necessity 
for the complication introduced by the use of differential gear. Up 
to the present, apparently, the majority of electrical vehicles use 
tooth gearing, in spite of the fact that chains are undoubtedly easier 
to lubricate and to maintain in good silent running condition than 
is the case with tooth gearing. The slight noise that is heard from 
these vehicles generally proceeds from this gearing, whereas the 
absolutely silent automobiles, a considerable number of which are 
being used driven by electricity and steam, generally use chain 
transmission. 

Storage Batteries used.—Up to the present the storage batteries 
used are invariably of the lead-couple type, either with electrodes 
made active by Planté formation, or of the E.P.S. type, with 
various modifications in the form of the grids or supports 
used to imprison the active material and prevent it falling away: 
from the backing under the influence of vibration. The forms of 
the plates are very various and, in some cases, very Ingenious. 
Attempts have been made to use a zinc-lead battery in order 
to obtain the extra E.M.F. from this couple, but so far with very 
modified success. A further modification, using cadmium, has also 
been tried. The Edison battery, about which so much has been 
written, in which iron and oxide of nickel have been used, has not 
yet been put into a workable form, although much is expected from 
it. Apparently, however, it is not necessary to wait for the invention 
of a new form of accumulator, as there are several forms already in 
use which work very well, and which can be maintained at a 
moderate cost, and are included in the foregoing working costa per 
day. In the author’s opinion all that is necessary to reduce the 
cost of accumulators further is standardisation ; that is to say, the 
supply of accumulators should be undertaken very much as the 
supply cf fodder and forage for horses. Once standardisation of 
this class is carried out to such a point that standard boxes can 
be exchanged for others ready charged on the production of a 
subscription ticket, at a suflicient number of charying stations, the 
difficulties and risks of this method of mechanical propulsion become 
greatly lessened ; in fact, they practically disappear. A good deal 
remains to be done in the direction of such standardisation, and there 
appears now to be an opening for a company having considerable 
capital to establish charging depots where such standardised accumu- 


lators can be supplied to the owners of electrical vehicles. 


T'yres.—T he cost of tyre upkeep in this form of motor car has been 
found to be unexpectedly high, although a good many of them use 
the less expensive form—namely, solid rubber. This high cost of 
upkeep of tyres is probably due to the vehicles being rather heavy, 


| and probably also because the.mileage run by them is very consider- 
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able. Most of the electrical vehicles are used as carriages, and are 
driven very regularly, &o that the monthly mileage usually reaches 
a total in excess of that reached by touring vehicles The electrical 
vehicles are used daily, and their mileage soon runs up. Also, 
probably on account of supposed facility in arranging the gearing, 
the wheels of these cars have in many cases been unnecessarily 
small, and it is known that the deterioration of solid rubber tyres 
increases in proportion to the number of revolutions made by the 
wheels. ‘Theoretically, solid rubber tyres are a mistake, but on 
account of the heavy patent charges on pneumatic tyres, the latter 
do not at present compete with them in price. 

Another matter is the extent to which the cost of electricity for 
charging these inotors can be reduced, provided that the electricity 
is supplied during certain hours, during which the plant is generally 
only partially loaded, such as from 12 o'clock at night to 6 o'clock 
the following morning in winter, or 12 o'clock at night to 6 o'clock 
the following afternoon in summer. Prices as low as 14d. per unit 
have already been mentioned ; the price of 17s. a day quoted from 
Mr. Joel's Paper, is based on electricity at 44d per unit. 


DISCUSSION. 


Lieut.-Col. CROMPTON supplemented his Paper ly a few remarks to 
the etlect that standardieation was required if electrical vehicles were to 
be made more popular by cheapening the cost of production. He also 
called attention to the desire of manufacturers to keep secret the con- 
struction of their vehicles, instead of making it widely known for the 
benefit of the industry. 

Sir EDWARD CARBUTT described briefly an electric car which he had 
used for an extensive tour some time ago. Owing, however, to the fact 
that it weighed about 23 tons, the expense due to tyres was prohibitive, 
and it had to be abandoned. He referred to the Electromobile Company's 
system, by which the total cost per annum for a car such as a landaulet 
amounted to £360 to £400. This included charging, maintenance of 
batteries and tyres, wages of driver, &c. One of the greatest ditliculties 
was the price which the supply companies charged for energy, and which 
they refused to reduce. The life of a battery was about six to nine 
months, and could be maintained for £50 a year. 

Mr. GATEHOUSE described a new storage battery known as the 
Elieson-Bobinsky cell, in which he explained that le had no pecuniary 
interest. This cell was of the pure Planté type, and consisted of five 
plates, the total weight complete with box and acid being 22lb. with a 
capacity of 100 ampere-hours for a five-hours discharge. The plate con- 
sisted of a central conductor consisting of a lead tube placed vertically in 
the centre of the plate. From this on either side branched out lamin:e of 
lead, alternately corrugated and plain. The ends next the tubes were 
burnt together and the half-plate so formed burnt on to the tube. The 
outer ends of the lamin:e were thus left perfectly free to expand both 
horizontally and vertically in the plane of the plate. The negative plates 
were identical with the positive, the only difference being in the thickness. 
Buckling was obviated by the current being led in by the central con- 
ductor and evenly distributed through the laminz on either side, and also 
by the laminw being free to expand. Except the central tube, the whole 
plate was active surface right through, and, being perfectly porous, there 
was a free circulation of the electrolyte. This was shown very clearly by 
the fact that while at a discharge rate of 20 amperes the capacity of the 
cell was 100 ampere-hours, when the discharge rate was 50 amperes the 
capacity was still 90 ampere-hours, and even at the absurdly high rate of 
100 amperes a capacity of 75 ampere-hours was obtained. The Elieson 
cell could be charged easily in from 40 to 45 minutes without any loss 
of capacity and with & very high ampere-hour efficiency. Owing to 
the internal resistance of only 0:003 to 0:004 ohm, the watt-hour efficiency 
was also high. With the high rate of charge possible the sulphate 
was entirely driven off and the cell remained as good as ever. There 
were & few cells of the pasted type which compared with the Elieson 
cell regarding the relation of output to weight, but they had a short 
life and would not stand very rough usage. In point of price, the 
Elieson would undoubtedly compare favourably with other types of cell 
owing to the simplicity of the process of construction, and the cost of main- 
tenance would also be extremely low, as the only part of the cell which 
deteriorated was the positive plates. The negatives were practically 
indestructible, Although at present the cells were made with five plates, 
in future the standard size of cell for motor cars was to be a three-plate 
cell with 160 ampere-hours capacity. The plates would be much thicker 
than in ordinary accumulators, and, consequently, mechanically much 
stronger. The cells might be short-circuited when discharged, and left till 
run down to zero without any bad effects. They might also be reversed 
without damage. Another very striking characteristic of the cell was that, 
while it could be charged to its full capacity in about three-quarters of an 
hour, it might be charged up to two-thirds of its capacity in 15 minutes. 
Certain tests, extending over about five weeks, and consisting of over 90 
experiments, showed that the longest time occupied in charging was 14 
hours and the shortest (up to full capacity) 42 minutes. Discharges were 
taken at 20, 50, 50 and 100 amperes, and the following figures are the 
average results at each of these rates :— | 


Amp.-hrs Watt-bre Rate of | Amp.-hrs, | Watt-hrs. | Amp.-hrs.| Watt-hrs, 
ebarged. | charged. discharge | discharged. | discharged efficiency. efficiency. 


14 312 20 


:104 197 91 65 
112 520 80 97 180 87 56 
109 503 50 90 154 85 51 
108 500 100 71 112 65 38 


The cells were treated very roughly, and frequently left discharged over 
night. The watt-hour efficiency would have been higher if the charging 
had not been so rapid, and in some experiments it was higher. Taking a 
normal discharge rate of 20 amperes, the cell gave an average of 8:95 watt. 
hours per pound of complete cell. This was a low figure, and had often 
been beaten by paste celis, but probably at the expense of their durability, 
The following is an example of the 15 minutes charge: 65 ampere-hours, 
200 watt-hours, charged in 15 minutes ; 65 ampere-hours, 120 watt-hours, 
discharged at 20 amperes. In this test, as in all others, the cell waa dis. 
charged to 15 volts with 20 amperes before charging. 

Mr. CHAMBERS thought that natural “ English prejudice" had been 
the cause of the backward position which electric carriages held at the 
present time. They had a greater mileage than horses, and he quoted an 
instance of a carriage that had done 800 miles a month as an instance of 
what it was quite usual to obtain. The average cost of such a car worked 
out at about £400 per annum. "There were two London supply companies 
who charged less than lid. per unit. He did not think much blame for 
the backward state of the industry could be attached to the supply 
companies. 

Mr. JOEL referred to the supposed idea that foreign cars were superior 
to British ones. He had overhauled a foreign car and found the motors 
badly made and the batteries heavy, He preferred driving by the back 
wheels even when going uphill, and a chain drive possessed many advan- 
tages over any other. He had made testa of two batteries weighing 6 cwt. 
and 12 cwt. each respectively. The total weight of the car with the 
former was 20 «wt. and with the latter 50 cwt., and the respective lives of 
the batterries were 5,500 and 7,550 ton-miles. The 6 cwt, battery ran 
33 ton- miles and lasted for 110 discharges, and the other ran for 50 ton- 
miles and gave 220 discharges. Depreciation amounted to 60 per cent. 
and 40 per cent., and the costs were 158. gd. and 15s, 1d. per day respec- 
tively. From these data he had come to the conclusion that the light 
battery was the more economical one to employ. He did not think that 
there was such a great deal of promise shown by the Elieson cell ; the finely- 
divided lead was bad, and he greatly preferred pasted plates. 

Mr. NORTHEY thought that electrical vehicles had reached finality 
and that the exchange system of batteries would not work successfully. 
Skidding would be obviated by driving on the front wheels. 

Mr. T. PARKER referred to the loss of capacity in accumulators when 
over-discharged as a most serious obstacle. He did not think electric 
motors suitable for hilly country, and in any case they ought to be much 
cheaper. 

Mr. SHOOLBRED had frequently urged municipal authorities to 
establish charging stations, 

Mr. ERSKINE thought there was no necessity for the £356 to £400 
per car per annum charged by the makers. A friend of his charged the 
battery in his stable at 200 volts ; the car ran 500 miles in the month, 
and only cost £2. 1s, 4d. for energy. If possible, the voltage of the battery 
should always be the same as that of the supply company in order to 
eliminate waste when charging by having to cut down the volta. 

Mr. JOLY advocated a standard size of battery box, so that they could 
be stored and exchanged at central stations. l 

Mr. W. LI. PREECE said that there was very little to choose between the 
Elieson and ordinary pasted plates. The latter had a greater capacity, 
and the loss was a gradual one instead of a sudden drop as in the case of 
the Planté. Education in the treatment and management of batteries 
was greatly needed. It was more important to standardise the voltage 
than the size of the plates, and the number of cells should be reduced. 

Lieut.-Col. CROMPTON, in reply, said that electric cars should not be 
the cars of the rich, but of the poor. At present it cost 9d. per car-mile, 
but this might be greatly reduced. Charging cost 4d. per car-mile, 
maintenance of the battery ld., garage charges d., tyres 0°75d., and 
driver dd. There was no necessity for a man in livery as driver at all. 
The electric car was the only one which did not require a skilled mechanic 
to drive it, and the men who drove them at the present time knew 
absolutely nothing about them. 


4 
. 


TRANSMISSION AND DISTRIBUTION BY SINGLE 
PHASE ALTERNATING CURRENT. 
BY E. W. MONKHOUSE, M.A, 


The question of electrification of railways has been, and is, receiving 
much attention and consideration from the directors of railways and 
their advisers, and the question of cheap power is receiving the 
attention of numerous other people. . 

The problems which have to be solved are :—The cheap generation 
of electrical energy ; the transmission thereof; and the utilisation 
thereof at the end of or along the line. 

The necessity for transmission of power over long distances arises 
from the fact that it is often inconvenient or inadvisable, from the 
point of view of economical generation of energy, to have generating 
etations near the points at which energy is to be used. If the dis. 
tance is great it is not possible to transmit at low pressures, as, i 
this were done, the amount of copper which it would be necessary to 
use in the transmission line would be prohibitive. Where it is not 
necessary, owing tocircumstances, to generateand transmit at morethan 
about 1,500 volts, the electrical energy can be generated by continuous- 
current machines, but above this pressure continuous-currentmachine 
give trouble, and it becomes necessary to employ machines which 
generate alternating current. , 

It is a well-known fact that for use in lampe there is nothing to 
choose between continuous and alternating current, provided the 
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frequency of the latter is high enough; so that the question is 
narrowed down to one of transmission and use in motors. The 
transmission of electrical energy over long distances for power 
puros is being successfully accomplished at the present time 

y means of alternating currents, but these ere usually polyphase. 
The alternating current so transmitted is generally converted into 
continuous current either by means of polyphase motors driving 
continuous-current dynamos, or by means of rotary converters, before 
it is used by the consumer. The numerous conversions which the 
original source of power has to go through in such a case all serve to 
lower the efficiency of the system, and it is, therefore, very desirable 
that the number of conversions should be cut down to a minimum. 
This means that we must, as long as we are compelled to use alter- 
nating current for transmission, have motors which are capable of 
working satisfactorily with it, and motors which will work with 
current at as nigh a voltage as possible, so that transformers are not 
necessary, and the copper in the transmission lines may be kept down 
to a minimum. An ideal system would be one in which there were 
no transformations of voltage between the dynamo and the motor. 
This means that, for very long-distance transmission, both dynamos 
and motors would have to be wound for very high voltages. 

The generation of electrical energy at high voltage (10,000), and 
the transmiseion at the eame voltage, is being effectively carried out 
by the London Electric Supply Corporation ; and that it is possible 
to use high voltage in motors is shown by the fact that in 1899 a 
stationary motor working at 10,000 volts was in use at the General 
Electric Co.'s works at Schenectady, U. S. A., driving the machinery 
of a portion of the shops, and appeared to be running eatisfactorily; 
and also that lately the Valtellina Railway in Italy has been con- 
structed, and on this the voltage at the motors is 3,000. 

The raising of the voltage of transmission and the voltage at the 
motors, points to the recessity for having all connections and appa- 
ratus as simple as quee ; and the use of single-phase alternating 
currents in place of polyphase would tend to this end, as all switches, 
instruments, &c, are reduced to a minimum, On a single-phase 
alternating system the switchboards at the generating and sub- 
stations are much simpler and less costly pieces of apparatus than on 
polyphase systems; !for only single pole switches and fuses are 
i rca in place of triple-pole, the instruments are much fewer, 
and the connections are of the simplest character. "The transformers 
also are simpler. It follows, as a matter of course, that the cost of 
up-keep is much less, and also that the chances of breakdown owing 
to failure of apparatni are considerably reduced. 

The desirability of employing a single-phase system rather than 
polyphase for transmission of energy from the generating station to 
the sub-stations is therefore apparent, but this is greatly emphasised 
when the question of the line from which current for traction purposes 
has to be collected is considered. All writers on the subject of 
electrical working of long distance heavy railways are agreed tbat, 
owing to the fact that the line voltage could only be comparatively 
low if continuous currents were used, the conductors for carrying the 
large currents necessary for working the trains would be of a prohibi- 
tive size, unless sub-stations for feeding current into them were 
placed at very short intervals along the line, and this, of course, 
would involve not only a large capital outlay, but also a large staff of 
men and, consequently, heavy running expenses, and also that the 
collection oí such large currents would be a matter of great 
difficulty, and that, therefore, the currentsused must be high-tension 
alternating. 

This being the case, we have the choice of using single-phase or 
polyphase currents, and it will be at once apparent that on the score 
of simplicity the single-phase current is the much more desirable ; 
for, assuming that the rails are used as one conductor, as is the case 
on the Valtellina Railway, it is only necessary to have one con- 
ductor in addition to these, and consequently one collecting device, 
instead of two conductors and two collecting devicess, as is necessary 
with a polyphase system. Having only one conductor makes junc- 
tion work extremely simple, whereas with two conductors this is 
extremely complicated ; and as, for reasons already given, high 
voltages are necessary, complications are to be avoided. Moreover, 
the whole of the collecting and controlling gear is much eimpler. 


The difficulties hitherto experienced in starting alternating-current 
motors under load, and in getting such motors to deal satisfactorily 
with great and sudden changes of load, would appear to be the 
priucipal reasons for adopting polyphase alternating currents for 
motor work as against single-phase. "The single-phase motor of the 
present day, however, can be started under load, and will deal 
satisfactorily with very sudden and great variations in the load. 

The question of speed regulation is one which affects polyphase 
and single-phase motors alike ; and in a Paper read before the Insti- 
tution, Messrs. Mordey and Jenkin gave descriptions of methods 
that had been proposed for dealing with this. All the methods 
proposed involved the use of some sort of rotary trausformer for 
transforming alternating current into continuous current, and then 

i it in the motors, and this involved the provision of su b-stations 
b the side of the line, or the carrying of much machinery besides 

e motors on each train. 


Mr. Lamme, in a Paper read before the American Institute of 
Electrical Engineers, gives a description of the Washington, Balti- 
more and Annapolis Railway, which is to be a single-phase overhead 
alternating-current system, in which the motors are to be worked by 
the single-phase alternating current at 3,000 volts. The speed 
control is to be effected by an induction regulator, thus avoiding the 
use of resistances which absorb power. The advantages of trans- 
mission of power by single-phase alternating current are so apparent 
that it only remains for a suitable motor to be produced which will 
give as good results, both as to regulation and efficiency, as are given 
by the best continuous-current motors, to insure the system being 
used for long-distance power transmission in the future. 


DISCUSSION. 


Mr. ALEXANDER SIEMENS, who was in the chair, pointed out that 
the whole question of the transmission and distribution of single-phase alter- 
nating current hinged on the difficulty mentioned in the last paragraph. 
The complicated devices necessary for starting single-phase motors and 
bringing them up to synchronism did away with all the advantages gained 
beforehand. At present, the use of single-phase motors was restricted to 
cases in which they could be used for long periods at the same speed and 
approximately at the same load. 

Mr. DOLBY mentioned a case in which he had required five or six large 
electric lifts with alternating-current drive for a hospital. He had 
applied to several leading makers, but had been unable to obtain them. 

Mr. BURSTALL said that the London Electric Supply Co. had taken con- 
siderable pains lately to obtain single-phase motors. One motor recently 
under trial had an efticiency of 80 per cent., would start under load, and 
the load could be switched off for half a second and switched on again 
without the motor stopping. The motor “howled,” but picked up its 
speed again. The company were putting in some 100 H.P. single-phase 
motors for driving continuous-current machines. A Déri motor which had 
been on test for some time seemed satisfactory, but it had not yet been 
employed on lifts. He hoped people would do more with single-phase than 
had been done hitherto. 

Mr. A. H. PREECE said that, in connection with the Hammersmith 
single-phase 50 W supply, there were a considerable number of motors. 
Fuller's sweet factory had 100 H.P. of motors. In the works they had 
two motors driving centrifugal pumps requiring from 50 fl. P. to 55 H.P. A 
small electrically driven jib-crane was in use for unloading road material 
from barges, and in the case of two theatres there were alternating-current 
motors driving continuous-current generators. In none of these cases had 
there been any trouble, and none of them affected the remainder of the 
supply. The majority of the motors mentioned were of foreign manufac- 
ture. More push and go was required to establish motor loads on single- 
phase alternating-current networks. 

Dr. EDWARD HOPKINSON pointed out that the necessity for syn- 
chronous working and the larger amount of copper for the same loss 
were serious disadvantages. 

Mr. BROADBENT thought the most important problem waa the con- 
trol of speed. He referred to the Washington, Baltimore and Annapolis 
Railway, which is being converted by the Westinghouse Company for single 
phase, not with ordinary alternating-current motors, but with machines 
similar to series continuous-current motors with commutators having 
laminated fields. Speed control was, therefore, not impossible. 

Mr. SHOOLBRED maintained that for a radius of 5 or 6 miles con- 
tinuous current was sufficient for ordinary purposes, and there was no 
necessity for introducing the complications of alternating current. 

Mr, ALEXANDER SIEMENS referred toa Paper he had read before the 
Institution of Electrical Engineers in 1892 (The Electrician, Vol. XXVIII., 
pp. 451, 461, 492, 521), describing experiments made with alternating 
currents and motors. Continuous-current dynamos with laminated fields 
were driven with alternating currents. 

Mr. MONKHOUSE, in reply, said that the secretaries had asked the 
Westinghouse people to come and join in the discussion, but they had 
regretted their inability to do so, as their methods for alternating-current 
driving were not yet completely protected by patents. In reply to 
Mr. Shoolbred, he said he was not referring to small areas, but to big 
railways with generating stations on the coal fields. He presumed that 
Mr. Preece's jib-crane was working with a friction clutch. Dr. Edward 
Hopkinson's objection with regard to the extra copper in the conductors 
did not apply iu the case of the overhead line conductors for working 
a railway. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on June 5th, Dr. R. T. 
Glazebrook, F. R S., president, in the chair, 
Prof. RUTHERFORD read a Paper on 


*'Radio-active Processes." 


There are three distinct types of radiation spontaneously emitted 
from radio-active bodies, which may be called the a, 8 and y rays. 
The a rays are prominent in causing the conductivity of a gas, they 
are easily absorbed by metals and are projected bodies, not waves. 
These bodies are about the size of a hydrogen atom, they are posi- 
tively charged and travel with about pöth of the velocity of light. 
The 8 rays are similar in all respecta to the cathode rays produced 
in a vacuum tube. The y rays are 1 like Röntgen rays, but 
of very great penetrating power. The a rays are by far the most 
important. In addition to these rays two of the radio-elements give 
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off radio-active ‘ emanations,” which are in all respects like 
The radiations from these emanations are not permanent, 
The radia- 
tion of the thorium emanation falls to half value in one minute, 
They have all the properties of 


gases, 
but fall off in a geometrical progression with the time. 


that from radium in four days. 
gaseous matter in infinitesimal quantity. Their coefficients of diffa- 


sion can be measured, the order of their molecular weights is 100, 
they are occluded by solid compounds producing them and may be 


condensed at low temperatures. The radium emanation condenses 
sharply at— 150°C., the thorium emanation between — 120°C and 
— 150°C. The two emanations excite on objects, with which they come 
incontact, two kinds of temporary radio-activity, that from the radium 
emanation decaying much faster than that from the thorium emana- 
tion. The latter decays in a G. P. with the time falling to half value 
in 11 hours. These effects appear to be produced by solid matter in 
invisible and unweighable quantity, which can be dissolved off in 
some acids but not in others, On evaporating the solutions, the 
radio-activity is obtained unchanged in the residue. The experiments 
of Crookes and Becquerel in separating by chemical treatment the 
matter responsible for the activity of uranium, called uranium X, 
were referred to, together with the latter’s observation that the 
separated activity had completely decayed after the lapse of a year, 
by which time the uranium itself had completely recovered its 
activity. The work of Rutherford and Soddy on thorium was then 
dis zussed in detail Thorium precipitated in solution by ammonia 
retains only 25 per cent. of its activity. If the solution is evaporated 
and ignited the remaining 75 per cent. is found in the extremely 
small residue left, which, by reason of its separation, is different 
chemically from thorium, and was called thorium X. Left to 
themselves, the thorium gradually recovers its activity, and the ThX 
loses it. The activity of the latter falls in a G.P. with the time, the 
half value being reached after four daye. At any time the sum total 
of the two activities is a constant. This would occur if the ThX were 
being continually produced by the thorium, and this was shown to be 
the case by precipitating thorium at definite intervals after its separa- 
tion from ThX. The ThX, and not thorium, produces the thorium 
emanation. The production of ThX by thorium of the emanation by 
ThX, and of the matter causing the excited activity by the emanation, 
are all changes of the same type, although the rates of change are dis- 
tinct in each case. The change of uranium into uranium X is al: 
similar, being the slowest of all. Twenty-two days elapse before 
uranium freed from ThX recovers one-half of its activity. In radium 
the radium emanation is the first product produced, and since this in a 
solid is almost completely occluded, the activity of a radium ealt after 
it has been obtained from its solution rises after precipitation to several 
times its original value, due to the occlusion of theemanation. In all 
three radio-elements a part of the radio-activity is non-separable, 
and this part consists only of a rays. The 8 rays only result at the 
last stages of the process that can be experimentally traced. In all 
cases the radiation, from any type of active matter, is a measure of 


the amount of the next type produced. Thus the radio-activity of 


ThX at any period throughout its life is always a measure of the 
amount of emanation it produces, These reeults find their explana- 
tion if it is supposed that the a particles projected form integral 
portions ef the atom of the radio-active element, Thus ThX is 
thorium minus one or more projected a particles. "The emanation 
similarly is TbX less a further a particle, and so on. The non- 
separable activity is due to the atoms of the original radio-element 
disintegrating at a constant rate. The whole of the processes take 
place unaltered in velocity, apparently under all conditions of tempe- 
rature, state of aggregation and chemical combination. This is to be 
expected ofa sub-atomic change in which one system only is involved 
at each change. On this view the spontaneous heat-emission of 
solid radium salts, discovered by Curie, is explained by the internal 
bombardment by the a particles shot off and absorbed in the mass of 
the substance. The amount of energy given out in these sub-atomic 
changes is enormous, and from Curie's experiments it can be deduced 
that each gramme of radium gives out 10" gramme-calories during its 
life, which is sufficient to raise 500 tons a mile high. It seems pro- 
bable that the internal energy of atoms in general is of a similar high 
order of magnitude. 


Sir OLIVER LODGE congratulated Prof. Rutherford and Mr. Soddy 
upon the field of research which had opened up to them and upon the way 
they were pursuing it. Referring to the fact that the temperature of 
@ piece of radium is above that of its surroundings, he said that Prof. 
Rutherford’s discovery that atoms of matter were thrown out by radium 
at eth the speed of light would account for energy eífects, and he 
thought it necessary that when energy passed from an unrecognised 
atomic to an irregular molecular form, that previously non existent heat 
would be produced, The important point in Prof. Rutherford's work 
was that he had established the fact that one kind of matter is thrown 
off by another kind of matter, and had also measured the velocity and 
weight of the particles thus thrown off. We were accustomed to 
electrons being shot out by matter, but the proof that light atoms are 
thrown off from heavy atoms was the evolution or transmutation of 
matter experimentally demonstrated. The heavy atoms of radium appear 
to collapse and throw off atoms of low atomic weight; the remainder is 
unstable, and more matter is thrown off, the original atom getting, it is 
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to be presumed, lighter and lighter—according to the view of the author 
of the Paper. It might be thought that this hypothesis about the degra. 
dation and the instability of the atoms was mere speculation, but it was 
the most reasonable explanation of observed phenomena. And the reason 
he was thus cordially willing to accept it as a working hypothesis was 
because he had been indistinctly looking for some such effect, being 
guided thereto by pure theory. And that was the chief point he wished 
to bring forward. According to an electric theory of matter— i.e, on the 
view that an atom contained electrons with rapid inter-atomic movements 
obeying laws like astronomical laws, this instablity ought to exist. Taking 
& forinula by Prof. Larmor for the radiating power of an accelerated elec. 
tric charge, Sir Oliver Lodge gave a proof of the latter statement (re. 
printed as an article opposite). He stated, in conclusion, as a working 
hypothesis that we must not suppose that atoms are permanent and 
eternal, and suggested that we may possibly find a rise and decay in 
ordinary matter, and find that the history of an atom may be written—in 
accordance with the analogy of solar systems and cosmic configurations 
generally. On the electric theory of matter the falling together of elec. 
trons might producs the electric aggregate called an atom, and its 
subsequent gradual decay or separation into other forms would be 
accompanied by epochs of radio-activity. 

Prof. W. E. AYRTON, after congratulating the author, said he would 
like to ask a question. Prof. Rutherford had shown us the discharge of 
an electroscope when a thick plate of metal was placed between a piece of 
radium and the instrument. Would the electroscope be affected if a piece 
of radium completely surrounded by an earthed metal casing was brought 
near to it? Again, if a piece of radium was insulated inside a completely 
closed metal box, would an electroscope, metallically connected with the 
outside of the box—the whole being placed in a very good vacuum—be 
charged, and if so, what would be the sign of the charge ? 

Prof. EVERETT found it difficult to believe that there was a sufficient 
store of energy in the atom to account for the effecta observed. He asked 
if the phenomena were not due to resonance, the radium atoms being 
shaken asunder by vibrations in the ether to which they were responsive. 
These scattered atoms might knock asunder some of the atoms of neigh- 
bouring bodies, and so produce the B rays. 

Prof. S. P. THOMPSON pointed out that the notion of energy within 
the atom was based upon the statement that the temperature of a piece of 
radium was above the temperature of its surroundings. Without doubting 
the work of Curie, he thought that critical experiments should be made on 
this point before it could be looked upon as an accepted fact, or such 
large generalisations be based upon it. 

Dr. LOWRY called attention to the slender evidence on which the 
theory of atomic degradation had been based. "The behaviour of thorium 
and ThX was precisely analogous to that of a substance like v bromo- 
nitrocamphor, which exists in an inactive “normal” form as a neutral 
substance and a dielectric, but also in an active “ pseudo” form, in which 
it is a strong acid and an electrolyte. Both forms are fairly stable in the 
solid state, but when dissolved are exceedingly labile, and the mereat 
trace of impurity is sufficient to bring about an isomeric change which 
leads, in the course of a few days or hours, to & condition of equilibrium in 
which there are about 94 parts of the inactive normal to aix parts of the 
active pseudo form. T'he curves representing the rate of recovery and decay 
of (electrolytic) activity are mathematically identical with those shown for 
the recovery and decay of radio-activity by the two modifications of thorium 
and uranium, There is, therefore, the strongest evidence in favour of the 
view that the conversion of thorium into ThX is a reversible change, and 
that the emanations and excited activity are merely physical phenomena. 

Prof. RUTHERFORD, in reply to Prof. Ayrton, ssid that in the first 
case discharge would take place, and that the result in the second case 
would depend upon the thickness of the walls, and, therefore, upon the 
nature of the rays which could pass through. He also pointed out that 
Dr. Lowry's explanation involved him in perpetual motion. It did not 
explain radio-activity, and it was difficult to see how it could account for 
the phenomena occurring in stages. Moreover, there was no reversible 
chemical action that went on at the same rate at a red heat asin liquid 
air. With regard to Prof. Everett's suggestion, it seemed that such 8 
process would be even more wonderful than that suggested. The 
phenomena go on unchanged even when the substance is shielded from 
external influence by many inches of lead. He felt confident that Curie? 
observation of heat emission would prove to be well founded. 

At a meeting held on June 12th, Dr. R. T. Glazebrook, F.R.S. 
president, in the chair, 

A Paper by Mr. O. W. RICHARDSON, on 


„The Positive Ionisation produced by Hot Platinum in Air at 
Low Pressures," 

was taken as read, The experiments described in this Paper Were 
almost all made at temperatures so low that there was no appreciable 
negative ionisation. In examining the relation between the current 
from a positively charged hot platinum wire and the applied EMF. 
at low pressures results were obtained which indicated that the value 
of the current fell off with time when the other conditions were 
kept constant. Further experiments showed that the current died 
away rapidly at first until it reached a steady value which only 
disappeared gradually. Calling this steady value of the current 
Co, it is found that the value C at any time t is given °y 
C—C,— Ac, where A and k are constants. It is shown that this 
is the form which would be obtained if the induced leak C- C, were 
produced by the monomolecular decomposition of some substance 
which gave rise to positive ions. The rest of the Paper deals wit 

the methods by which a wire which has lost the power of producing 
positive ionisation may have that power restored to it. It is shoWn 
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that this can be done (1) by charging it negatively and allowing it to 
receive the positive ionisation from a fresh hot wire, (2) by exposing 
it to air for some time, aud (3) by placing it In a vacuum tube in 
which a luminous discharge is taking place. Experiments illustrating 
the nature, and determining the magnitude, of each of these effecta 
are described. 


NOTE ON THE PROBABLE OCCASIONAL 
INSTABILITY OF ALL MATTER. 


Sir Oliver Lodge asks us to reproduce, from Nature, his summary 
of the proof referred to in the above discussion on Prof. Ruther- 
ford’s Paper on “ Radio- Activity." 

Consider an electron or other particle of mass m and of negative charge 


e, revolving at speed u round the much more massive rest of an atom 


possessing an equal positive charge. The centripetal force between them is 
mu oe 
r Kr 
where the firat r strictly is measured to the centre of gravity of the two 
bodies, and the second r is the distance between their centres ; but taking 
these as usual practically equal for the lighter body, we get Kepler’s law 
for the case 


ri? = const, = £, $09 è 9» „ ọ >œ (1) 


Larmor has shown (“ Ether and Matter,” p. 227) that an electric charge 
subject to acceleration radiates some of its kinetic energy, though the 
radiation becomes of prominent amount only when the acceleration is 
great ; as, for instance, when cathode rays are suddenly stopped by a 


target. The “power” of the radiation, or the energy lost per unit time, is 
R 2e e „„ 5» „„ „ „„ œ (2) 

Su 
where u is the acceleration of the electric charge e, and v is the velocity of 


light. 
In the case of steady circular motion, the only acceleration is normal or 
centripetal— viz., 


u ur, €. 9 è » © è * o o (3) 


but that is just as effective for radiation purposes as the tangential variety. 
Hence, combining the three equations, we get, for the radiating power, 


2 m\? uè 
R=. (2) 05) Pao se 


that is, a constant multiplied by the eighth power of the velocity of the 
rapidly moving particle: an expression which corresponds with what for 
ordinary molecular motions is known as Stefan's law, connecting radiation 
with temperature—t.c., with square of molecular velocity. 

Now the radiation loss is equivalent to & resisting medium, and accord- 
ingly the revolving particle tends to move inwards towards its centre, and 
its speed to increase in accordance with equation (1). A slight increase in 
speed brings about a great increase in radiating power, as is shown by 
equation (4); wherefore the change, once appreciably begun, may be 
expected to go on rapidly, until presently the speed approaches the velocity 
of light. On the electric theory of matter, radiation or loss of energy 
must occur from every atom, and therefore it is only a question of time 
how long an atom shall last before it reaches this stage. 

Directly this stage is reached another effect supervenes ; the rapidly 
moving portion of the mass begins rapidly to rise in value, according to a 
complicated expression not yet quite fully worked out. "This effect is unim- 
portant until the speed comes very near to the light velocity, but the mass 
becomes suddenly infinite or very great when the iight velocity is attained. 

I find it difficult to realise the full effect of this kind of increase of mass, 
that is to say, of mass intrinsically possessed by the moving body, and not 
accreted on it from outside stationary matter. The latter effect is familiar 
in raindrops and in viscosity of gases, and it tends to reduce relative 
motion ; but no previous instance is known where the mass of the moving 
body rises because it is itself a function of velocity. It would seem that 
the momentum must increase, and must disturb the balance of forces 
holding the parts of the system together. In an extreme case it might 
happen that the lighter body would suddenly become the heavier, would 
behave as if it had encountered an obstacle, and would jerk the 
rest of the atom off; or, on the other hand, it might happen that 
the most rapidly moving portion itself, by reason of its sudden 
access of momentum, would break loose and proceed tangentially. In any 
case it appears likely that an atom at this stage would begin to break up, 
as observed experimentally by Rutherford and Soddy ; in other words, the 
fact of electronic radiation seems to carry with it the liability to change 
or decay of all matter possessing an electric constitution ; the change from 
one form to another being accompanied, as they demonstrate in many cases, 
by radio-activity—a phenomenon which Strutt finds widely diffused. 

It is hardly necessary to direct attention to a sort of astronomical 
analogy to this, though governed by different forces, in the contracting or 
gradual collapsing of a nebula, with the occasional shrinking off of peri- 
pheral material as an unstable stage is periodically reached, in accordance 
with the rough approximation known as Bode's law, together with the strong 
radio-activity of the central mass, and the conversion of constitutional 
potential energy into heat. 


A few more words on the increase of mass at the critical velocity :—The 
only expression for mass as depending on velocity which has met with any 
attempt at experimental verification, is the expression of Abraham supposed 
to be verified by Kaufmann by direct experiment on curvature of cathode 
rays. Taking this asa simple example of the kind of effect to be expected 


—viz., 
m 3 71782 148 
m, 4g 26 log 16 1), e. 6 © « (b) 
where £ is the ratio u/v, the speed of an electric particle to that of light, 
and m, its ordinary purely electric mass for slow motions, we find that 
when an electron is moving with half the speed of light, its mass is only 
1:12 times what it was when stationary. At three-quarters of the speed 
of light the mass ratio becomes 1:57, or little more than a third greater 
than its normal value. At nine-tenths of the light velocity the mass is 
still not doubled, being only 1:8 times m,. 

When within 1 per cent. of the light speed the mass is trebled, or, more 
exactly, multiplied by 5:28, and when within one part in a thousand of its 
limiting velocity, the mass is almost exactly quintupled. 

For higher speeds, say within 1/nth of the speed of light, or u (1 — 1/n)v, 
n being great, the expression for the electric mass ratio simplifies to 


m=3{ log (2n-1)-1}m, . . . . + . . (6) 


which ultimately is truly infinite, but for even excessive values of n is only 
moderately great. 

It is notable how close to the velocity of light it is necessary to get before 
this effect becomes prominent ; the instability must be expected to arrive 
sharply whenever the velocity of light is from any cause—re.g., perturbation 
or collision —attained by any moving electrically-charged part of an atom. 
Assuming & Maxwell distribution of velocities and an average speed for the 
internal atomic motions, it may be possible (as J. J. Thomson suggested in 
Nature of April 30, p. 601) to calculate what percentage of a given number 
of atoms reach the unstable stage by this means, and so to make a theoretical 
estimate of the amount of radio-activity to be expected and of the life of 
an atom. But the slight constant radiation loss seems competent to bring 
about instability and decay irrespective of collisions, and, therefore, inde- 
pendently of any Maxwell-Boltzmann law, 


—— — .... 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 381.) 


At the sitting on Friday, last week, June 19, 

Mr. G. L. GOMME, clerk to the London County Council, continued his 
evidence under examination by the Commissioners. The electrical interest 
was confined to the question of subways and the reception of electric light 
wires, gas pipes, &c., and also subways for accommodating electric tramways. 
He said the London County Council was ditxatisfied with the present 
condition of things, and desired to have further powers. The opinion was felt 
that the Council should be empowered under a general act to be the absolute 
authority in London for the provision of subways for the reception of lines 
and pipes without any consultation with the borough councils. At present 
every electric lighting provisional order confirmation bill contained a clause 
empowering the London County Council to require the electric lines of the 
undertakers included in the bill to be laid in subways where possible. No 
jurisdiction, however, was had over the Postmaster-General, in respect of 
telephone and telegraph lines, although in practice these were usually put 
into subways. As to the powers which the London County Council 
thought it should have, he said it ought to have general powers to con- 
struct subways for wires, &c., wherever it pleased, without having to go to 
Parliament for each special case. He did not propose to do this in every 
street, but only where it was deemed necessary. He admitted that the 
initial inconvenience and expense would be considerable, but the rents 
received would cover the latter, and be cheaper for the companies using 
the subways than breaking up the streets, whilst the convenience when 
the subways were constructed would amply repay the trouble occasioned 
during construction, With regard to subways for accommodating 
electric tramways, general powers of this description were not asked for, 
as they formed part of the tramway system of London, and, there- 
fore, application would have to be made to Parliament in each special 
instance seeking Parliamentary powers. The history of the idea for tram- 
ways in subways had originated with a report by the Highways committee 
on Nov. 5, 1901, based upon another report by Mr. Alfred Baker, the tram- 
ways manager, and Mr. J. H. Rider, the electrical engineer (see 7'he 
Electrician, Vol. XLVIIL, p. 258), which suggested that provision should be 
also made in such subways for pipes, wires, &c., & proceeding which the 
engineers to the Council advised was a perfectly safe one. "This report 
recommended that powers should be made for a subway from Theobalds- 
road to the Victoria Embankment, but it was only sanctioned as far as 
Wellington-street, in the Strand. In connection with the construction of 
such subwaye, however, being part of the London tramway system, and in 
continuation of the surface lines, he asked that the veto of the borough 
councils should be abolished. 

By Sir ROBERT REID: It was not contemplated that no subways for 
pipes, &c., should be laid if accommodation was also made in the tramway 
subways. Subways for pipes and wires would have to be made in streets 
where tramway subways were not needed. 

Would the charge for the use of these subways be so adjusted as to 
correspond with the average annual outlay !—It would be adjusted to the 
cost to the Council in the first instance. It is estimated that the annual 
charge to the various undertakers using the subways would not be more 
than it at present cost them to break up streets. 

Have you any instance of rents obtained in that way t—Yes. 
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Do you find that the rent you have asked does correspond with the 


annual charge for breaking up the streets *—It is a little difficult to ans wer 
definitely, because we have not got complete powers as to charges. Under 
an early Act of Parliament some of the companies are not charged the full 
rate, and, generally speaking, I do not think that the rents received have 
quite covered the capital expenditure. But if a general system of such 
subways was devised for London it would have to be on the understanding 
that every user paid a uniform rent. 


Continuing, he said that it was not proposed to conatruct these subways 


without any consultation with the borough councils ; it was only suggested 
chat they should not have the power to refuse permiesion for the subways 
to be constructed. "The Council wished to be the sole authority for the 
construction of tramway subways, as they thought it very improper that 
private enterprise ehould be allowed to do any such work. No general 
scheme of tramway subways had been got out, nor had the Council 
considered the advisability of leasing any subways to private companies. 


Mr. E. HARPER, statistical officer to the London County Council, gave 


details of the growth of the population in London, and of the possible 
population which would have to be dealt with in the future. 


CORRESPONDENCE. 


d 


THE BELFAST ELECTRIC SUPPLY WORKS ACCOUNTS. 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR: With reference to your remarks on above, in your 


issue of 12th inst., you suggest the possibility of a mistake in 
the figure given for our maximum demand—viz., 1,965kw.— 
owing to the very poor load-factor on our output of 13 million 


KILOWATTS 


2000 
u E TENTAR — 
us 1 3b 
eos E HET B 
1800 = 
m HEEE — H- 
SH BN — 0 —— n 
„ BEN DEC. 19, 1902. 
SAN Z LL TL LL T IL | | [ramo roa wn xv. 
Vn M pee Ee f 
— N ea | 
„„ ttt tg fo 
on ee ee —— F 
. oo EESTI 
ef ttt HEE Ett 
F) 
e dz 
ECC eee ee 
.6ỹ³Zꝛſ pes qo f eee ee 
UC 
EL EIE 
se sees aps ees S esp sped dest 
FEE 
5 | 
Le etsi at EE eed 
c gc EE qx uq EE 
se liceo o 3. des NC 1-35 33 
eluted spen ob 
what et tft N —— — 
sw a ee ee 
“ase IIT eee 
TCT NA 
, ud uc 
scr peu E 
%%% ͤœ; , ] 
sot YY] ALT LLL 
wot At tet TaN SE PT TAY TT TT 
"AND mMIETTImSBE" S FERNE 
ool | 1} pe tota. fp Motor tosa. TDF [eee UNT TTT T 
ER ONES D RD RR RD 7 0 MERERI S. eee Sea. 


6 7 8 9 10 31 18 28 3 «4 5 6 7 8 9 1001113 31 2 3 4 6 6 
A.M. PM A.M. 


units. The figure is, however, quite correct, and I enclose you 
a summer and winter load curve which shows the abnormal 
peak we suffer from in winter, and the incidence of our lighting 
and power demand. 


You were good enough to say that, even assuming much 


better load conditions, our figures of 0-91d. per unit for works 
costs and 1:27d. per unit for total costs were excellent. The 


fact that these results were obtained on a load-factor of 
9:66 per cent. deserves, I think, even a stronger expression of 
opinion, and I should say they are largely due to the lively 
interest taken by my staff in the economical working of the 
undertaking.—Yours, &c. Victor A. H. M'CowEN, 
Belfast, June 17. City Electrical Engineer. 


THE SANDWICH SYSTEM OF EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: Since one of your correspondents asks for informa- 
tion about sandwich systems of education, and as the subject 
is of present interest, I may perhaps be allowed to describe an 
arrangement which I drafted out a few months ago, and which 
we have now adopted in the Heriot- Watt College. 

The sandwich system is an obvious, and in many ways an 
excellent, device for solving the much debated question whether 
the works training or the college course should precede. But 
its chief difficulty lies in the disinclination of works managers 
to receive apprentices or pupils in this intermittent fashion, and 
it must be admitted that some sacrifice of convenience is 
undoubtedly asked of them. It was principally with the view 
of diminishing this difficulty that I attempted a modification ; 
but other advantages are also gained by it. 

I question very much whether a workshop is the best place 
for beginning to learn the use of tools. The initial steps of 
instruction in the working of wood and metals and the reading 
of drawings can be better taught in a workshop designed for 
the purpose, and controlled by men who are instructors as well 
as skilled workmen. But too often the college workshop is 
not taken seriously enough, and the students spend only small 
fragments of time in it—the leavings of the lecture and labora- 
tory courses. I think those who have worked in a shop will 
cordially admit the inferiority of this amateur work to the 
training of hand and mind obtained by steady application all 
day and day after day at the bench. 

t seemed to me, therefore, desirable to retain the students 
during the whole of the first ycar, and to devote some three 
or four months in the summer to steady work in the college 
workshops, with, perhaps, an occasional lecture or demonstra- 
tion on the work in hand, such as the theory of cutting tools, 
the nature of materials, and so forth. 

The system is developed as follows :—The first part of the 
session is spent in the usual courses of mathematies, mechanics, 
physics, chemistry and the elements of mechanical engineering 
and drawing, but all workshop work is eliminated. Then 
follows the workshop course, as above described. The second 
year opens with the ordinary courses of lectures and labora- 
tory work, continuing the pure and applied mathematics and 
physics, and commencing courses in mechanical, civil and 
electrical engineering, the treatment dealing rather with 
principles and the applications of general laws than technical 
details, but including also a description of the construction 
and working of the simpler patterns of machine tools, engines, 
dynamos, &c. 

Thus equipped, the student enters the works after Easter, 
and spends some five months in the shops, and we hope to 
gain, and in some instances have already gained for him, à 
wider permission than is allowed for the ordinary apprentice, 
so that he may see as much as possible of the different kinds 
of work being carried out. This need not interfere with his 
working at a definite job, for one hour a day, conscientiously 
spent in inquiry and observation, yields an immense amount 
of information about work in progress and machinery in use, 
and as he has already gained a knowledge of the simpler tools 
and has had the mental training of two sessions at college, he 
is well able to take advantage of his opportunities. 

At the end of the time he returns to college for a third 
session, in which the treatment of subjects becomes more tech- 
nical. His experience in the shops gives him a more vivid 
interest in details, and greater ability to appreciate their rela- 
tive importance, so that this third session should turn him out 
eager for practical applications and competent to understan 
them. He then returns to the shops to complete his pupilage 
or apprenticeship, staying two and a-half or three your 
Thus, in five years he obtains three full years of workshop 
training and three full sessions at college. 
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It will be seen that this arrangement reduces the disturb- 
ance to the routine of works to a single interlarded half-year, 
thus bringing down the number of “sandwich men” by at 
least one-half, and relieving the works manager of the untrained 
and somewhat irresponsible first-year student. Also, by the 
end of the second session a much better idea can be formed of 
the general and particular abilities of a student, and advice 
may be given to his guardians before he is committed to an 
apprenticeship or an expensive pupilage. 

It may be objected that I have attenuated the sandwich 
system until it differs very little from the college-first-and- 
works-afterwards method, and experience alone can decide 
this. But when it is considered that the student obtains nine 
solid months of manual training, laid out to the best advan- 
tage, it must be conceded that he begins his third and most 
important session with a much better equipment than under 
the former arrangement, while at tho eund of it he has some 
real understanding of engineering, instead of being, as an 
exclusive college training sometimes produces, a virluoso of 
theoretical treatment, or a pedantic test-room hand. 

It will, on the other hand, be noted that the college course 
need not be reduced. Tho first-year course is seven months, 
the second is six, and the third year will be seven months, or 
can be lengthened to eight, since after that the student passes 
away for good. 

We must wait for results to seo the effect on the students, 
but I may say that the scheme was immediately successful, in 
that we were able to obtain the co-operation of several elec- 
trical and mechanical engineering firms, and the fact that the 
men would be partially prepared also brought us in some cases 
the promise of reduction of pupilage fees, or the abbreviation 
of the apprenticeship term from five years to three. I am 
hopeful, therefore, that this arrangement will facilitate the 
introduction of combination courses. | 

I must apologise for introducing so much detail, but as these 
arrangements can only be judged by an analysis of their com- 
ponent parts and their proper temporal relations, it seemed 
necessary to describe the course in full.—Yours, &c., 

FRANCIS G. BAILY. 

Heriot-Watt College, Edinburgh, June 23. 


ARCING IN SWITCHES. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : Some cases of arcing in enclosed switches connected to 
three-phase motors have recently come under the writer's 
notice which, besides frequently causing the fuses in the 
circuit in which they were inserted to blow, have in some 
cases caused the covers of the switch cases to be blown off. 
The switches in question were of the ordinary quick-break ty pe, 
mounted on porcelain, with slabs of slate jin. thick between 
the contacts, the latter being 2}in. apart, the whole completely 
enclosed by a cast-iron cover. They were used in circuits con- 
nected to 10 H.P. induction motors, with squirrel-cage rotors, 
working at 440 volts. (It was found that when holes were 
drilled into the covers no trouble from arcing was experienced.) 

On examination of the damaged switches it was found that 
the arc appeared to take place between the fixed points of the 
switch (which were never less than 1]in. apart) and to have 
been produced by the heating of the air caused by the normal 
spark made on breaking. 

In order to test whether this supposition was correct, a 
triple-pole switch enclosed in a cast-iron case was connected to 
an induction motor, and two insulated wires with bared points 
Tin. apart and Jin. above the contacts were connected through 
fuses to two of the limbs of the circuit. On starting the motor, 
and then rapidly breaking the circuit several times, it was 
found that occasionally the light fuse in the shunt circuit 
blew, and that the points of the wires were fused, proving that 
an arc had been set up between them. 

These observations seem to show that when the air-break 
enclosed switches are used, it is not sufficient to have dividing 
pieces between those portions where the break actually occurs, 
but all parts should be insulated at such a distance from the 
case and each other that the starting of an arc between them 
is rendered impossible.— Yours, &c., WILFRED HALL, 

Tynemouth, June 22, 


WIRELESS TELEGRAPHY AT THE ROYAL 
INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : I have noted Mr. Maskelyne's remarks in your issue of 
the 19th inst., and I deny the accuracy of the majority of the 
statements made by him as regards the facts of the disturbance. 

Further, his arguments on the question of syntony aro 
based upon erroneous assumptions, and the premises being 
incorrect the conclusions are invalid. He has adopted a 
common artifice of a certain class of controversialist—viz., that 
of building up a vast superstructure upon premises which he 
ee has laid down, thus distracting attention from their 

alsity. 

Mr. Maskelyne’s contention was that I -was giving at the 
Royal Institution a demonstration of “the reliabity and efficacy 
of the Marconi syntony.” As I have already stated, I was 
showing, at a purely scientifie lecture, an experiment for a 
totally different purpose. The conclusions he draws from his 
interference are, therefore, inadmissible. 

I have already expressed my opinion of his conduct in my 


letters to The Times, and have seen no reason to alter that 
opinion by anything he has written in his article for you.— 


Yours, &c., J. A. FLEMING, 


PRIVATE BILL PROCEDURE. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: I notice that Bristol Corporation have decided to put 


into force the special powers conferred upon them by their 


1902 act, and application has been made to the Local 


Government Board to sanction a loan (£10,000) for wiring 


consumers’ premises and for letting motors, &c., on hire. I 
believe the Bristol Act merely says that the Corporation 
muy do certain work, but nothing is said as to the source whence 
the necessary capital to do this work is to be obtained. The 
Electric Lighting Acts, 1882 and 1888, do not allow a corpo- 
ration to undertake wiring, and by yirtue of the Electric 
Lighting Acts and the Public Health Acts money borrowed 
for electricity supply must be applied in a definite manner, as 
laid down by these statutes. The revenue of the electricity 
supply department must likewise be appropriated in a certain 
way, and as the Bristol Act of 1902 does not enable the 
Local Government Board to authorise the Corporation to 
borrow, I fail to see the use of applying to the Board, which, 
like every other public body exercising delegated legislative 
and administrative powers, must keep within the ambit of 
those powers. However, the decision of the Board will be, as 
you say, awaited with much interest. It is to be hoped that 
the Board will consider the matter very carefully, and that it 
will not have to alter its decision as in the case of the original 
* free " wiring loans. 

I write in no antagonistic spirit to what is known as Munici- 
pal Trading, but I am anxious to see introduced something 
like uniformity of practice and more certainty as to the law 
affecting electricity supply. This cannot be effected with the 
5 inconvenient and cumbersome system of private bill 
egislation. During the last three or four years many municipal 
electricity supply undertakers have obtained very extensive 
powers, some of them being in direct conflict with the provisions 
of the Electric Lighting Acts, the Public Health Acts and the 
Municipal Corporations Acts. Naturally the longer this state 
of affairs continues the more complex and chaotio will 
things become. I would recommend, as a remedy, that the 
Standing Orders be so altered as to make it necessary 
for municipal undertakers supplying under a provisional 
order to refer all bills for further statutory powers in regard 
to electricity to the Board of Trade and the Local Government 
Board, the Board of Trade to examine and report upon the 
provisions of the bill from the engineering and the Local 
Government Board from the legal and financial points of view. 
If the reports were favourable, the bill would then be dealt 
with in the usual way, and the fact of the Board of Trade 
and Local Government Board being in favour of granting the 
powers asked for would probably lead to its being treated as 
an unopposed measure, thus effecting a considerable saving of 


time and money to promoters. If the powers asked for were 
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of an unusual character, then a special report directing atten- 
tion to it should be made, so as to enable Parliament to deal 
The Board of Trade may 
be trusted to deal fairly and impartially with bills having 
electric lighting and tramway clauses, as hitherto their 


directly with the principle raised. 


decisions on electrie lighting questions have, on the whole, 
made for progress. 
almost any power by means of an omnibus act—hence in 
some places we find that electric light fittings have to be 
approved by the engineer before being put up; in some 
districts discounts and preferential treatment are valid, in 
ethers they are not; while in a few instances tho local 
authority ean wire premises, but iu the great majority of cases 
they cannot do so. These are only a few examples of the 
present confusion. | | 

Of course there are other possible remedies, e.g., to allow 
the Board of Trade and the Local Government Board a limited 
locus so as to give them a right to be heard upon the bills in 
the Committee stage; or to appoint a special examiner to 
scrutiniso these omnibus bills and to report upon unusual 
clauses. In any event some remedy is urgently required for 
the present state of affairs.— Yours, &c., 


Temple, E.C., June 18. M. O'SULLIVAN. 


POWER-FACTOR INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to the article that appeared in your issue of 
May 15, the two-wattmeter ratio method of determining the 
power-factor in an alternating-current circuit is only correct 
where the E. M.F. varies according to a pure sine curve. 

It would be interesting to know whether Messrs. Elliott 
Bros. instrument is free from the objection indicated above, 
as the ideal condition necessary to accuracy is only rarely 
approximated to in practice.— Yours, &c., 

Yamalpur, E. I. R., Bengal, H. L. Tyson Worrr. 

India, June 2. 


PARLIAMENTARY INTELLIGENCE. 


MID-YORKSHIRE TRAMWAYS BILL. 

On Monday a Select Committee of the House of Lords, presided over by 
the Earl of Donoughmore, had under consideration the Mid-Yorkshire 
Tramways Bill. The counsel engaged were, for the promoters, the Hon. 
J. D. Fitzgerald, K C., and Mr. Lynden Macassey ; for the Midland and 
North-East Railway Cos., Mr. Baggallay, K. C., and Mr. Honoratus Floyd; 
and for the Keighley Corporation, Mr. Freeman, K.C., and Mr. Waugh. 

On the application of Mr. Freeman it was agreed to treat this bill and 
the next on the list, so far as they both related to tramways in the borough 
of Keighley, as competing. 

Mr. FITZGERALD said that under the bill it was proposed to construct 
tramways in the valleys of the Aire and Wharfe. The first line in the 
Aire valley would start at Shipley where there was already a line to 
Bradford. The lines in Shipley were the property of the Shipley Urban 
District Council, but were leased to the Corporation of Bradford who 
worked them. In 1901 Shipley obtained powers to construct additional 
tramways in their area. These were now being constructed by Messrs. 
Musgrave and Quin, two of the promoters of the present bill, who had 
agreed with the Shipley Council for a lease to be granted them for 30 years. 
From the authorised lines in Shipley the line would pass through Bingley, 
and by way of Cross Flatts to the Keighley rural district, and 85 into the 
heart of the borough of Keighley. The district tlius served was a large 
manufacturing area, containing large villages. Another line would pass 
down the Wharfe Valley to Guiseley, and in this district also there was a 
large population, there being in nearly all the towns and villages works or 
manufactories of some kind. This line would also commence by a junction 
with the authorised lines in Shipley, and thence pass to Baildon, which was 
partly a residential and partly a manufacturing ares, adjoining it being 
Baildon Moor, 700 acres in extent, which had recently been acquired by 
the Bradford Corporation as a public park. Beside the ordinary traftic 
to Baildon, the tramway would serve the considerable holiday traffic to 
the place. This line would pass several villages, skirt Guiseley and then 
go to Menstone, where the West Riding Lunatic Asylum was situated, Otley, 
which was a large agricultural centre, Burley in Wharfedale, and so on 
to Ilkley, where it would terminate. The scheme had received the 
assent of every local authority concerned except the Keighley Corpo- 
ration, the promoters of tramways in the borough of Keighley which 
were almost identical with the lines in that borough proposed to be con- 
structed by the Mid-Yorkshire Company. The real question between 
the parties was as to who should construct these particular lines, and, 
if the Keighley Corporation constructed them, should the Mid-York- 
shire Company have running powers over them, and on what terms f 


At present local authorities may get 
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When it was announced that the present scheme was about to be pro- 
moted, the Corporation stated that they were about to apply to the Board 
of Trade for a provisional order to enable them to construct their line, 
Objections were then taken by the promoters of the present scheme 
against the Corporation proposals with a view to arriving before the Board 
of Trade at some proper arrangement by which the traffic could be carried 
on conveniently in the public interest. The Board of Trade considered that 
matter, and in a letter of Feb. 19, 1903, gave a decision which was per- 
fectly satisfactory to the promoters of the Mid-Yorksbire scheme. That 
decision was to the effect that the Corporation could make the tramways 
if they liked, and that if they made it the Mid- Yorkshire Company were to 
have running powers into the borough of Keighley. Further, the terms on 
which those running powers were to be exercised, if not agreed, were to be 
settled by the Board of Trade, and if the Keighley Corporation obtained 
power to construct the line and did not construct it within the time 
epecified in the order, or such further time as the Board of Trade might 
decide upon, the promoters of the Mid-Yorkshire Bill were to have 
power to construct it. Further correspondence took place, in which the 
Corporation pointed out that prior to this decision there had been 
negotiations between the parties. Finally the Board of Trade wrote 2 
letter to the parliamentary agent for the Mid. Yorkshire Bill, in which they 
stated that they adhered to the views expressed in their letter of Feb. 19, 
but having been informed that negotiations had been entered into by the 
parties, and that in any event there would be a contest, they were clearly of 
opinion that it would simplify the issue to allow the whole matter to be settled 
in the bill. The Board of Trade further stated that they had expressed 
their view as to what the public interest seemed to require, and in grant- 
ing the Keighley order without any provision as to running powers, they 
wished it to be clearly understood that the powers granted to the Keighley 
Corporation were without prejudice, and entirely subject to such pro- 
visions as Parliament might think fit to insert in the Mid-Yorkshire Bill. 
The promoters had therefore inserted a clause carrying out the decision 
of the Board of Trade. The promoters were in the fortunate 
position that they had the whole of the district unanimously in 
favour of the tramways. The only opposition left was that of the 
two railway companies—the Midland and  North.Eastern— who had 
joined in one petition in which they took exception to the scheme 
on the ground of competition. That allegation was based on an entire 
misconception, and counsel pointed out & number of cases in which such 
competition had been allowed, notably in the case of the Rhondda Valley 
Tramway, which ran parallel with the Taff Vale Railway for a considerable 
distance. 

A considerable number of local witnesses were then called, who spoke of 
the advantage and convenience the tramways would be to the district, the 
train service being very inadequate. 

Mr. C. W. SHEPHERD, engineer, stated that, excluding Shipley, the 
proposed lines would serve a population of 130,000 persons. He estima 
that the gross takings of the tramways per week would be £1,300, and 
the working expenses £845, leaving a profit of £455 a week. He also 
estimated that there would be a profit of £1,000 per annum from adver- 
tisements on the cars, and a further profit of £500 a year from the carriage 
of parcels. i 

Mr. ROBERT QUIN, one of the promoters of the bill, stated that he 
calculated that the tramways would at once pay a dividend of 54 per cent. 
on the ordinary shares, and that the dividend would be progreasive. The 
length of the lines proposed would be 26 miles. In cross-examination 
witness agreed that if the streets of Shipley liad been widened for tramway 
purposes the cost should be charged against the tramways, and the 
promoters of the present scheme should bear a proportion of the cost. 

Mr. STEPHEN SELLON held that when a tramway was constructed 
on a long road, such as that which would be traversed, whether it 
paralleled a railway or not, it created a class of traffic which a railway 
could never touch or deal with. No doubt there would be some abstrac- 
tion of traffic from the railway, but the compensation would far more 
than counterbalance it, It was an error to suppose that this line would 
make a connection with the Guiseley and Leeds tramways ; the gauges were 
not the same. 

Mr. HALL BLYTH, consulting engineer to the North Britieh Railway 
Co. and to the Great, North of Scotland Railway Co., and chairman of the 
Edinburgh and District Tramway Co., said that in a locality like this the 
tramway would denude the railway company of a certain amount of 
traffic, but it would develop an enormous amount of traffic which did 
not previously exist and the railway company would get an amount 
which would be greater than that which the tramway abstracted from it. 
In the long run tramways, he believed, benefited railways. 

On Tuesday, Mr. Fitzgerald closed the case for the promoters, Witnesses 
were at once called in opposition to the scheme. 

Mr. J. MATHESON, general manager of the Midland Railway Co., stated 
that the proposed tramways would throughout practically parallel the 
existing lines of the Midland Railway, and thus compete most seriously 
with them ; that competition would also extend to Bradford and 
owing to extensions of the Bradford and Leeds tramways and the connec- 
tions which they would or could make with the proposed lines. 

You have had, I think, actual experience of the competition of electrical 
tramways — Ves. In three cases tramways have caused a total loss of 
607,714 passengers and of £7,427 a year. | 

Are you aware of any corresponding advantage to your company to set 
against that? I am not. 

Mr. OLIVER BERRY, general manager of the Great Northern Railway 
Co., said that, in his opinion, which was based on experience in other parts 
of Yorkshire, the construction of the tramways proposed would set up 
severe competition with the existing railways. Taking a number of stations 
on the Great Northern Railway between Leeds and Bradíord, he found 
that the tratlic in 1898, before there were any trams, as compared with last 
year, showed a decrease of no fewer than 471,000 passengers and £6,200. 
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Taking the traffic as between Bradford and certain stations going towards 
Leeds, there was a decrease in the same period of 115,000 passengers, 
and of 42 per cent. of the 1eceipts. There was tramway competition of 
the Great Northern Railway between Bradford and Shipley, and, com. 
1898 with 1902, there was a decrease in the passengers carried on 
255, and £2,636, or 75 per cent. in both cases. Similarly between 
Keighley and Thornton tramway competition bad led to a decrease since 
1898 of 78 per cent. in the receipts. In Yorkshire alone his company 
bad lost £18,000 a year through the competition of tramways, and 
that was net loss because the loes of that traffüc did not diminish the 
working expenses. Thus this loss meant the absolute killing of the 
£18,000 capitalised, which would be about half & million of money. 

Have you found that you get any corresponding increase of traffic which 
can in any way be attributed to the tramways acting as feeders ! We 
know of no iustance. 

Continuing, witness taid that in the last five years the Great Northern 
Company bad lost, in consequence of tramway competition, in Yorkshire 
alone 2,498,0CO passengers. f : 

Mr. BAGGALLAY, having addressed the Committee in support of the 
petition of the railway companies, 

Mr. FREEMAN stated a satisfactory arrangement had been come to as 
between the promoters and the Keighley Corporation. The object of 
Keighley in opposing the bill was, first, to protect their local traffic, 
reserving to the Mid- Yorkshire Company through traffic; and, secondly, to 
provide that the arbitrator, in assessing the payment which the Mid-York- 
shire Company are to make for the use of the lines in Keighley, should be 
able to consider the cost incurred by the Corporation in widening certain 
streets in order to allow tramways to pass along them. These objects 
would be gained by inserting in the clause fixing the tolls to be paid by 
the Mid- Yorkshire Company to the Keighley Corporation, *Provided that at 
the time of determining such tolls and other consideration, the Board of 
Trade shall also determine what, if any, proportion of the cost incurred by 
the Keighley Corporation in widening and reconstructing Cavendish-street 
and Bradford-roadfor tramway purposes shall be paid by the company” ; and 
further “The company shall provide in addition to workmen’scars, a minimum 
service of one car in each direction every 20 minutes between the hours of 
eight in the morning and 10 in the evening, except on Sundays, and every 
car run by the company over the tramways of the Keighley Corporation 
shall not run for a shorter distance than from or to the Mechanics’ Insti- 
tute to or from Cross Flatts,” The agents for the promoters having agreed 
to insert those clauses, the Keighley Corporation were satisfied, and no 
longer opposed the bill. . 

Mr. FITZGERALD addressed the Committee in reply to Mr. Baggallay. 

Mr. FREEMAN then briefly opened the provisional order granted to the 
Keighley Corporation by the Board of Trade, the chief object of which was 
to sanction the electi iſication of an existing horse tramway in Keighley, 
owned by the Corporation, running from Ingrew to Utley, and to authorise 
the construction of other lines, tu be worked electrically, for a distance of 
about 1} miles. 

Mr. W. H. HOPKINSON, borough engineer of Keighley, having given 
formai evidence in support of the bill, 

The CHAIRMAN said : The Committee find the preamble of the Mid- 
Yorkshire Bill proved, and the preamble of the Tramway Confirmation 
Order Bill also proved, so far as the Keighley order is concerned. 


BIRMINGHAM AND DISTRIOT TRAMWAYS BILL. 


. This bill came before a House of Lords Committee on Tuesday, June 16. 
The Hon. J. D. FITZGERALD, K.C., in opening, said the bill was 
promoted by the Sutton Coldfield, Erdington, Aston Manor, Handsworth, 
Smethwick, King’s Norton and Northfield, and Yardley local authorities in 
conjunction with the City of Birmingham Tramways Co. and the Bir- 
mingham and Midland Tramways Co., these companies being joined in the 
promotion by the British Electric Traction Co., which held a controlling 
interest in both. The objects of the bill were, first, to provide for con- 
tinued efficient working of the whole tramway system of Birmingham and 
the adjoining districts by securing and maintaining a through service from 
those districts into the city of Birmingham, and vice versa ; and, second, 
to authorise the City of Birmingham Tramways Co. to construct certain 
additional tramway extensions in the Yardley district. The City of 
Birmingham and the Birmingham and Midland Companies were lessees of 
practically all the lines in the city, and they aleo owned or worked the 
‘outside lines. The Aston tramways and the connecting line to 
Birmingham were worked by the Aston Council, but arrangements 
had been made by which those lines would be leased for 24 
years to the companies. In other respects the present position was very 
peculiar and unsatisfactory. The lines in Birmingham were nearly all 
owned by the Birmingham Corporation, and those that were not were 
leased by the Corporation, but the peculiar position arose from the fact 
that they were leased to different companies for different terms. One 
would pass into the possession of the Corporation at the end of this year, 
others would remain leased until 1906, and others until 1911. As each 
piece passed into the hands of the Corporation, the service on the through 
route would become dislocated unless steps were taken to maintain its 
continuity. Further, the tramways were worked by four different systems 
of traction—horee, cable, steam and electric. They ought to have been 
converted long ago and worked by electricity, and that course would have 
been adopted but for the vacillating and uncertain conduct of the Birming- 
ham Corporation. Many attempts had been made toarrive at some agree- 
ment as to working the lines electrically, but without success, since 1896. 
In 1902 the British Electric Traction Co., having obtained controlling 
interests in the City of Birmingham Cv. and the Birmingham and Midland 
Co., re-opened negotiations with the Curporation with a view to ayreeing 
as to the complete electrification, on the overhead tystem, of all the 


different lines in and near Birmingham, and bad made a very favourable 


offer (see The Electrician, Vol. L., p. 785). Before this offer was finally 
considered, another proposal had been made by some other promoters 
which was, on paper, certainly better than that of the British Electric 
Traction Co., but for obvious reasons it was unanimously rejected. - The 
Tramways committee then, instead of submitting the offer of the British 
Electric Traction Co. to the Corporation, reconsidered that offer 
and presented a supplementary report to that presented a few 
weeks before, in which they recommended that it be rejeeted. 
Simultaneously with those negotiations, negotiations had also been pro- 
ceeding between the Corporation of Birmingham and the outside 
authorities who, however, found the same difficulty in getting the Corpo- 
ration to come to any agreement as the companies had found, and at a 
conference called by the Aston Urban District Council, a resolution was 
passed by the authorities interested that they would combine to deal with 
the matter. Consequently, they resolved to promote this bill jointly with 
the British Electric Traction Co., that company paying the costa. Negotia- 
tions with the various authorities had been concluded, and terms arranged 
as to leases, &c. Therefore, at the present moment, all the tramways were 
controlled by the British Electric Traction Co. What was to happen as 
the leases fell in ? Obviously, for the public convenience, some arrange- 
ment must be made by which a continued service should be maintained. 
Accordingly the bill asked fur extensive running powers, which would 
preserve the continuity of working from all the outside districts into 
Birmingham and back again, the terms on which the running powers were 
to be exercised, if not agreed upon, to be determined by the Board of Trade. 
It was, therefore, proposed that the promoters of the present bill should 
be at liberty to give notice to the Corporation to convert the tramways 
into electrical tramways. If the Corporation liked to do the work they 
would be able to do so. If, however, they preferred not do it, the com- 

panies should have power to do the work. ' The Corporation, apparently, 
proposed to allow the existing conditions to continue until the leases expired 
in 1906 and 1911, and then convert the lines. In that case, however, the 
whole system would be dislocated. The Corporation, he understood, were 
not prepared to grant any running powers from the outeide districts into 
Birmingham, or to take any steps with the companies to facilitate through 
working. It was also proposed by the bill to prolong the existing lines to 
Olton and Shirley. There was no opposition to these extensions, except 
that of the Great Western Railway Co., who had a station at Olton. l 

Mr. EMILE GARCKE, managing director of the British Electric Trae- 
tion Co., gave evidence in support of the bill. He said it was very desirable 
to have all the tramways in South Staffordshire converted to one uniform 
system of electric traction. This was now being carried out, and he 
strongly advocated the adoption of a similar system in the case of the 
tramways to which the bill related. , 

The Committee adjourned. 

On Thursday Mr. EMILE GARCKE continued his evidence, The total 
length of the lines inside the city of Birmingham was about 20 miles, the two 
systems being perfectly distinct for operative purposes. But it was 
inconceivable that the lines inside the city could be considered, for the pur- 
poses of traffic arrangements, independently of the lines outside. He then 
detailed the arrangements made with the local authorities, and. generally 
corroborated the opening statement of counsel. 

Cross-examined by Mr. BALFOUR BROWNE: It was conceivable that 
Birmingham could work the tramways in the city and the lines outlying 
which run into the city ; but they could not do that because they could 
not obtain possession of the lines outside Birmingham for many years. 

Do you know of any great town in which your company has been allowed 
to ran over municipal tramways against the will of the town !—It has not 
arisen on this scale elsewhere. 

Witness agreed that both in Wolverhampton and Walsall the local 
authorities were working, or would soon be working, their own lines ; but 
he believed running powera would be arranged with Wolverhampton. 

Why cannot you arrange with Birmingham ? —We should be very glad to. 

Can you give me a case where compulsory running powers have been 
put upon a corporation 7— Ves, Bournemouth and Batley. E 
Continuing, he said the biil asked for three things—viz., the running 
powers, power to enter into working agreements with Birmingham, and 
power to equip the lines electrically if the Birmingham Corporation did not 
do the work. He did not know that there was a clause in the Birming- 
ham Corporation bill, now. being promoted, authorising the making of 
agreements. He agreed that the running powers would not be needed for 
three years because no leases ran out till then. AE NE 

Suppose I tell you we are ready to electrically equip at once, where is 
the necessity for your bill ?—I have not heard that. l 
. The witness, being pressed, having regard to these facts, to show the 
necessity for the bill and to state whether he had not got everyting 
the bill desired to obtain, said that on this particular occasion he shoul 
lıke to have some advice. i : 

You have got everything your bill desires: What more could you get !— 
I want facilities to continue the service to the tramways within tbe city of 
Birmingham. "e 
What is to prevent you, instead of capturing Birmingham, entering in 
arrangements with us to run through cars — We have tried to 
arrangements with Birmingbam. ` SE. | i 
And because up to the present we have not accepted the terms you have 
offered, you think you have a right to come here and compel us to grant 
running powers ?—I think we havea right to put the problem before 
Parliament and ask for a solution of some sort. An agreement had been 
made with Aston in regard to the tramways undder which the Aston 
authority would take all the profits after deductions for working expenses 
and sinking fund. The promoters knew that they would gain nothing 
from the Aston section itself, but that section would give useful communi- 


cation with Sutton Coldfield, Handsworth and Erdington. 


Mr. WM. SHAKESPEARE, town clerk to the Smethwick Corporation, 


and clerk to the Oldbury Urban District Couucil, ttated that it was 
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essential for the well-being of the people in these areas, that there should 
be through arrangements for tramway purpo:es. ‘The existing system was 
largely used, and anything which would cause a dislocation of it, at the 
boundary of Birmingham, would be a source of inconvenience, and even of 
danger. 

On Friday, June 19, Mr. JAMES ROLLSTON, vice-chairman of the 
Erdington District Council, gave evidence in support of the bill. 

Mr. T. HOLBEACH, town clerk of Sutton Coldfield, said their tramway 
system when constructed would form a continuous line to the centre of 
Birmingham, a distance of 74 miles. It was very important that there 
should bean unbroken and continuous through routetoand from Birmingham. 

Cross-examined by Mr. BALFOUR BROWNE: The local authority had 
seven years within which to construct the line, and the question of through 
communication was not, therefore—the lines not being yet constructed — of 
importance at the present moment. 

Re-examined: It was desirable tbat the local authority should know 
as 800n as possible what through means of communication would be available, 
and the position would be very much improved if they knew wben that 
through communication would be established. 

Mr. JOHN HUGHES, chairman of the Yardley Rural Diatrict Council, 
said that the Council entered last year into an agreement with the British 
Electric Traction Co., under which they undertook to postpone their right 
to purchase the existing and authorised tramways in their area until 1933. 
He agreed with the previous evidence. 

Cross-examined by Mr. MOON : The British Electric Traction Co, were 
to make a fixed contribution to the rates of a sum rising, he thought, from 
£400 to £600 per annum, in return for the postponement of the time at 
which the Council could purchase. 

Mr. F. L. THOMPSON, clerk to the Rural District Councils of Yardley 
and Solihull, gave similar evidence. 

Mr. T. BURMAN stated that he was authorised by che Solihull Rural 
District Council, of which he was chairman, to give evidence in favour of 
the proposed tramways aud of the running powers contained in the bill. 

Col. LUDLOW, a surveyor to the railway department of the Board of 
Trade, stated that some years ago he made a report on the whole of the 
tramway systems in and around Birmingham. In connection with the oppo- 
sition of the Great Western Railway Co., he said that for this system to 
serve the wants of the district proposed to be served by the new tramways 
it would be necessary for the railway to extend their line right into the 
centre of Birmingham, and to widen their line from Tiseley to Birmingham. 
That would mean an expenee of millions, and put the railway out of the 

field as a factor for dealing with the artisan traffic. He thought the dis- 
tricts proposed to be served by the new trams would soon be unbroken 
streets of houses. The prime necessity of the area in regard to communi- 
cation was that there should be a continuous and unbroken service between 
Birmingham and district. 

Mr. O. C. POWER, traffic manager of the omnibus department of the 
Birmingham and Midland Tram ways, speaking with regard to the proposed 
new lines, said that at present these districts were served by omnibuses, 
but these were altogether too elow to meet what was required. 

À considerable number of local witnesses were then called, who all 
testified to the necessity of through means of communication being main- 
tained, and as to the inconvenience which would result if tlie arrangements 
contemplated by the bill were not given effect to. 

Mr. S. SELLON, chief engineer to the British Electric Traction Co., 
and consulting engineer to all the tramway companies in and about Bir- 
mingham, said that whether the Dirmiugham Corporation owned any of 
the lines or not, he had not the slightest doubt there must be some 
organisation to work the whole system between Birmingham and the 
outside districts. The witness, by means of a model, explained the 
difficulty and inconvenience of dislocation such as would occur almost 
immediately, owing to the expiry of the leases, unless some arrangements 
with the Birmingham Corporation were made. He did not think there 
could be any diapute, even by the Corporation of Birmingham, that through 
communication was necessary, but the suggestion by the Corporation 
that their drivers should take charge of the cars at the boundary was ridicu- 
lous. The granting of compulsory running powers was not new. It dated 
back 20 years. There were cases of it on the South Staffordshire line 
and also on the Dudley lines, Of late years the demand for running powers 
had considerably increased, in consequence of the introduction of electric trac- 
tion, and Parliament had granted to companies compulsory running powers 
over other tramways where it was thought that the public would be better 
served by having a through service, as in the cases of Dournemonth, South 
Lancashire, Batley, Manchester and Salford. There were other cases where 
running powers had been given by agreement. In one instance in the 
Potteries, where a line was dislocated in order that it might be widened, 
the immediate result was a loss of 33 per cent. of the whole traffic. A 
similar case occurred at Dudley, and in the Edinburgh and Leith case the 
Leith tramways were absolutely ruined as a consequence of the dislocation 
of the traffic at the Edinburgh boundary. 

Cross-examined by Mr. BALFUUR BROWNE: He did not know that 
the system of taking passengers to a boundary where they changed into 
another car was in force now; but if that were done successfully else- 
where it would not change his opinion with regard to doing it here. As 
to whether similar running powers under similar conditions to those a«ked 
in this bill, he said that if everything was to be governed by precedent 
progress would not be very rapid. 

Mr. FITZGERALD, with a view to coming to an agreement, suggested 
to Mr. Balfour Browne that a clause should be inserted providing for 
through communication between Birmiogham and the surrounding dis- 
. tricts, all terms and conditions if not agreed upon to be settled by an 
. arbitrator appointed by the Board of Trade. That might very properly be 
made the basis of a settlement of the contentious matter between the 

Corporation and the promoters, 

Mr. BALFOUR BROWNE said he would consider the matter, 
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On Monday, Mr. H. LLOYD informed the Committee that the result of 
the suggestions made at the previous sitting with a view to shortening the 
proceedings was nil. 

Mr. BALFOUR BROWNE, addressing the Committtee on behalf of the 
Birmingham Corporation, eaid such a measure as tbis had never been pre- 
sented to a Committee before. It was a bogus and a bad bill. It pretended 
to be the bill of seven local authorities, but it was the bill of the British 
Electric Traction Co. Not one of the local authorities had consulted the'r 
ratepayera, and one, Aston, had been bribed by terms which meint an 
absolute loss to the company. The whole case for the bill was that, if they 
did not get the power sought, people coming in, say, from Smethwick, might 
have to change cars at the boundary — what they called dislocation of traffic. 
There was no necessity, however, for any such thing. By a bill which had 
already passed the House of Lords the Corporation had obtained power to 
work their lines when the leases fell in, and they to meant to work them, 
and no such bill as this giving compulsory running powers over tramways 
had ever been passed. A similar proposal by the Manchester Carriage and 
Tramways Co. was rejected by a Committee of which Lord Northbrook 
was chairman. Why the Corporation should be put under clauses to allow 
the company to equip electrically the tramways in Birmingham he failed 
to see. Birmingham was quite willing to do it to-day, but it would dislo- 
cate the service, and that was the whole difficulty. Having regard to these 
facts, he urged the Committee to strike out clauses 18, 20 and 27. Inreply 
to a question by the chairman, he added that he would give a pledge that 
by reason of the change of conductors at the border there should be no 
increase of fare—that the passenger should be carried as cheaply as if the 
lines were in one hand, and at a through fare. : 

Mr. C. G. BEALE, formerly Lord Mayor of Birmingham, and chairman 
of the Tramways committee of the Corporation, gave evidence as to the 
objections felt by Birmingham to the proposals of the bill. The proposal 
as to the equipment of the tramways would take away from the Corpora. 
tion practically the right to be the road authority, and that they strongly 
objected to. 

Cross- examined: He had faith in the Board of Trade, but he did not 
think it fair they should say what was to be done with the Birmingham 
streeta. 

Mr. WM. COOK, formerly Lord Mayor of Birmingham and Chairman of 
the Health committee, also gave evidence in support of the bill. : 

Mr. C. R. BELLAMY, general manager of the Liverpool Corporation 
Tramways, said that if the proposals of the bill were granted, it would 
involve dual management of the Birmingham tramways, and the 
setting up cf competitive companies, and no doubt seriously retard the 
development of much-needed tramway facilities in Birmingham and the 
district. If the powers of the bill were granted, they would amount to 
abolishing the power of Birmingham to work its own tramways. It 
seemed to him that there was no dilliculty in arranging through communi- 
cation with through cars and single tickets, the drivers and conductors 
changing at the boundary. This was done in the case of the South Lanca- 
shire Tramways Co. and elsewhere. There was nothing impossible in giving 
facilities for through cars without giving running powers. 

Upon the conclusion of the witness’ cross-examination, 

The CHAIRMAN said: The Committee do not want to hear any more 
evidence, They are prepared to listen to any reply there may be. 

Mr. H. LLOYD said he should not reply. 

The CHAIRMAN, after a short consultation with his colleagues, said : 
The Committee find against secs. 18 and 20 and against sec. 27 so far as the 
petition of Birmingham is concerned. 

(Sec. 18 relates to the proposed grant of running powers, sec. 20 to the 
proposed electrical equipment of tramways by the companies and sec. 27 
to the consents of local or rond authorities.) 

Mr. MOON then addressed the Committee in support of the petition of 
the Great Western Railway Co. 

The CHAIRMAN : The Committee find the preamble proved as regards 
the new tramways. 

On Tuesday the clauses were adjusted and the bill ordered to be reported 
to the House. 


LONDON UNDERGROUND RAILWAYS. 


The two bills dealing with underground railways, which were passed by 
the House of Commons Committee presided over by Mr. Compton Rickett — 
viz., the Charing Cross and Euston and Hampstead Railway, and the C. ty 
aud South London Railway (see The Electrician, Vol. L, pp. 947, 989) 
cam® before a House of Lords Committee, of which Lord Belmore is 
chairman, on Wednesday. 


Charing Cross, Euston and Hampstead Railway. 

Mr. BALFOUR BROWNE, K. C., in opening the bill said the powers now 
cought were of aninfinitesimal character. In the first place, they involved 
the taking of a small piece of land for a new station in the north-east of 
Hampstead. To this there was no opposition. The only other provision of the 
bill, and to which there was opposition, was in respect of the supply of electric 
current by the Underground Electric Railways Co. of London. This was con- 
tained in clause 31,which stated thatthe Charing Cross, Euston and Hampstead 
Railway Co. should be allowed to take a supply of electrical energy from 
the Underground Company for the haulage of the trains by the Under- 
ground Company of the trains, and the working and handling of the traffic 
of the railway by the Underground Company. It was these words that the 
County Council objected to. The suspicion seemed to be that it was wanted 
to lease the line, but this was not so. Further, he poiuted out that this 
clause was precisely the same as sub-section 1 of clause 30 when the bill 
was before the House of Commons, sub-section 2 relating to the perpetual 
leasing of the undertaking to the Underground Company, which had been 
refused. 

Mr. R. W. PERKS said that what the company wanted was to obtain 
control of the working of the lifts, sub-station, cables, signalling and all 
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the electrical machinery in connection with the electrical working of the 
railway. He was willing that the clause should provide only for the con- 
trol by the Underground Company of all the electrical arrangementa. 

The CHAIRMAN suggested the insertion of the word “ electrical " 
before working and handling of the traffic.” 

Mr. POLLOCK. K.C. (for the London County Council) in puttiog his 
view before the Committee, used the same argument as he did before the 
House of Commons Committee. He further asked that the agreement 
between the two coinpanies should be made subject to the approval of the 
Board of Trade. At present, being between a statutory aud non.statutory 
company this would not be the case. 

Mr. F. G. THOMAS (for the Charing Cross, Euston and Hampstead 
Railway Co.) said he should object strongly to this latter provision. 

Mr. C. T. YERKES said that what the promoters wished for was the 
control of the whole of the employés of the railway beyond those con- 
cerned with the electrical working of the line. If the word “ electrical" 
was interposed as suggested by the (‘hairman, it would mean that all the 
conductors on the cars, booking clerks and such employés would not he 
under the control of the operating company. It tended to the general 
efficiency of the line when one company had complete control. But he 
did not propose tbat the Underground Company should have any control 
over the fares or train service. 

Under cross-examination by Mr. POLLOCK, Witness admitted that he 
had not the powers he was now asking for in respect of the District Com- 
pany, but he wished he could have got them, as it would have been to the 
general benefit of the public as well as to the companies concerned, 

Mr. W. R. GALBRAITH, one of the engineers of the line, said that the 
unopposed portion of the bill related to un alteration of levels at Hampstead, 
in order to facilitate an end-on junction with the Hampstead and Edgware 
Railway. 

The CHAIRMAN remarked that Mr. Yerkes' evidence seemed to indicate 
that he wished clause 31 to have a wider meaning than was originally 
pointed out. If the Underground Company were given the practical 
control of the line, who would be responsible to Parliament in the case of 
accidents and breakdowns ! 

Mr. THOMAS said the Charing Cross, Euston and Hampstead Raii- 
way Co. would be responsible under the provisions of all its acts. He 
was prepared to limit the clause to the original intention of the promoters 
—viz, the control of the electrical working. Mr. Yerkes was rather 
indicating what he wished might be the case. He would be willing to 
alter the wording as follows :—". . . as to the haulage of the trains by 
the Underground Company and the electrical working and handling of the 
traffic." 

Mr. POLLOCK objected, and put in an amended clause providing for 
the supply of electrical energy for all purposes, but deleting the words 
“ electrical working and handling.” He claimed that this gave everything 
that Mr. Yerkes asked for. The agreement between the two companies 
thould, however, be subject to the approval of the Board of Trade. 

Mr. THOMAS, in reply, contended that the Board of Trade at present 
bad ample powers in respect of the details of all railways, and that this 
propcsed approval of the Board of Trade to the agreement would be a 
dangerous precedent. 

The Committee, after a short deliberation, found the preamble of the 
bill proved, subject to the inclusion of the amended clause as proposed by 
Mr. Thomas, but with the insertion of the proviso that the agreement 
ee the two companies should be subject to the approval of the Board 
of Trade. 


City and South London Railway. 


Since this bill was before the House of Commons Committee no altera- 
tion has been made, and Mr. E. MOON, K. C., in opening, covered the eame 
ground as he did when the bill came before Mr. Compton Rickett's Com- 
mittee. The only opponent now is the Metropolitan Railway Co., which is 
again opposing on the ground of competition. 

Mr. C. G. MOTT, chairman of the City and South London Railway Go., 
gave particulars of the growth of the traffic since the opening of the line 
in 1890, and generally confirmed the evidence given by him before the 
House of Commons Committee. 

Sir BENJAMIN BAKER was the next witness, and he contirmed the 
estimates given when the bill was before the House of Commons. 

Yesterday (Thursday) Sir Benjamin Baker concluded his evidence for the 
promoters, under examination by Mr. Moon. 

Cross- examined by Sir RALPH LITTLER, Witness said the carrying of 
luggage on a railway such as this, where there wa3 a two-minute service, 
would dislocate the traffic very seriously. Beyond haud luggage the Central 
London Railway Co. did not carry goods. He admitted that the line did 
not carry out the recommendation of the Joint Committee on tube rail- 
ways in 1901 that such lines should run to the circumference of London. 
Dut in conjunction with the great railways, whose termini it touched, 
this defect would be met. 

In answer to the Committee with regard to the system of signalling, 
Witness said that the only possibility of accidents was by a driver over- 
running his signals. But a system whereby a trigger on the permanent 
way would automatically put on the a‘r-brake of the train if the signal was 
overrun by the driver had been successfully applied. 

Mr. Donald McGregor, an alderman of the St. Pancras Borough 
Council; Mr. W. N. Blair, architect to the St. Pancras Borough Council ; 
Mr. H. Tripp, an alderman of the Finsbury Borough Council; Dr. R. 
Mullineux Walmsley, principal of the Northampton Institute; Mr. W. 
Fisher, secretary to Measrs. Salmon and Gluckstein ; and Mr. R. K. 
Causton, M.P. for Southwark, gave evidence in favour of the bill. 

Mr. TURNBULL, general superintendent of the London and North- 
Western Railway, said that, quite apart from the convenience to the local 
traffic for the City, there would be the convenience to the main line 
paseengers who wanted to get across London, 


Mr, H. MILLS, an alderman of the Islington Borough Council, also 
gave evidence as to the local desirability of the line. 

Mr. WILLIAM FORBES, general manager of the London, Brighton and 
South Coast Railway, said that the long-distance traffic between the Mid- 
lands and the South Coast watering places was greatly increasing, and to 
these people this extension would be of great utility. 

Mr. JOHN MATTHIISON, general manager of the Midland Railway, 
epoke upon the same point, and generally supported the line. 

Dr. H. NAPIER, on behalf of the London County Council, was the next 
witness called by the promoters. He stated the Council were of the 
opinion that the extension to Euston would prove valuable as a connecting 
link between north and south London. 

Mr. W. J. GRINLING, traffic superintendent of the Great Northern 
Railway Co., epoxe of the relief which was wanted on this company's 
suburban lines, which he thought this line would effect. 

Mr. A. C. MORTON supported the bill on behalf of the City Corporation. 

The Committee adjourned until to-day (Friday). 


— —— —À — — — — — — — 


SHEFFIELD CORPORATION BILL. 


This general poxers bill of the Sheffield Corporation came before the 
Police and Sanitary Committee of the House of Commons (presided over 
by Mr. Heywood Jobnstone) on Tuesday. In Part III., which dealt with 
tramways, power was sought to construct additional lengths of tram way, 
to construct a tunnel for conveyance of electric cables, to authorise the 
adoption of the queue system on the municipal tramways, &c. 

Part IV. was composed of two clauses (25 and 26), the former being the 
stereoty ped one dealiog with those cases where consumers have a separate 
supply of electric energy and call upon the Corporation to furnish “ stand- 
by" supply. To this clause there was no opposition, but to the next 
clause (26) the local engineers and contractors filed a petition in opposition, 
and retained Mr. Blennerhaesett, K.C , and Mr. M. O'Sullivan to represent 
them. ‘The clause itself, as originally drawn up, was of a very sweeping 
and comprehensive character, and was intended to authorise the Corpora- 
tion to undertake the wiring of consumers’ premises, the purchase and 
letting on hire of electric motors, fans, radiators, fittings, &c. That the 
electrical contractora had just reason to apprehend that these extensive 
powers would be employed to stamp out all trade competition and to obtain 
a monopoly in the electrical industrg for themselves may be seen from the 
following evidence prepared on behalf of the petitioners : 

Since the transfer of the electricity undertaking from the Sheffield 
Electric Light and Power Co. to the Corporation in 1899 the wiring 
and fittiogs department had been carried on witbout any legal or 
statutory authority whatever. Within the last two or three years the 
departineut had been developed to such an extent that it was alleged to 
be absolutely useless for an independent contractor to tender for any 
wiring or fitting work, independent light and power installations alone 
excepted. It is also averred that the Corporation supply department had 
thrown obstacles in the way of private contractors in order to obtain 
work for the wiring and fittings department. The Corporation, it is stated, 
had undertaken work at ruinously low rates, in fact, at a loss. An 
independent builder was prepared to prove that the wiring depart- 
ment wired houses (for about 20 lighis) at £5 a house, and that a 
Corporation official admitt«d to him that, in their auxiety to assist poor 
builders, at least a loss of £5 a house had been made on the work. 
In addition to wiring premises in Sheffield, the Corporation had been 
undertaking work outside the city area. In one casea contract for bell 
work, &c., in a hotel 16 miles beyond the borough boundary had been 
undertaken. One witness had prepared a long list of contracts in which 
his firm (a very large one) had been in competition with the Corporation, 
and in every case the work was secured by the latter. | 

In view of the above condition of affairs, it cannot be wondered that the 
contractors put a petition upon the file in order to protest agaiust exten- 
sive retail trading powers beiog granted to the Corporation. However, 
after a conference between the parties, the amended clause set out below 
was agreed to be substituted for the original clause : — 

1. The Corporation nay purchase and may supply, sell and let for hire, 
but shall not manufacture electric motors, apparatus, and things for cook- 
ing, heating and ventilating and for motive puwer, and may provide mate- 
rials and do all work necessary and proper for the fixing, settiny up, 
connecting with supply mains, alteration, repair or removal thereof, and 
may take such remuneration in money or such rents or charges fur and 
make such terms and conditions with respect to such supply, sale, letting 
or use, setting up, altering or repairing or removal, and for securing the 
safety and return to the Corporation of such motors, apparatus and things 
let as may be agrecd upon between the Corporation and the persons to or 
for whom the same are told, supplied, fixed or set up, and the provisions 
of sec. 25 of the Electric Lighting Act, 1882, shall extend and apply to 
such apparatus and things. 

2. Any expenses incurred by the Corporation in carrying into effect the 
provisions of this section shall be deemed to be expenses incurred by the 
Corporation under the Electric Lighting Act, 1882, and not otherwise pro- 
vided for, and the provisions of secs. 7 and 8 of that Act shall extend and 
apply accordingly to such expenses. 

5. Auy moneys received ly the Corporation under this section shall be 
applied in manner provided by article 61, paragraph (B), of the Sheffield 
Electric Lighting Order, 1882. 

It will be seen that the revised clause is very limited in character, and 
does not confer powers to do wiring for electric lighting. It must not, 
however, be taken for granted that the Corporation intends to abandon 
their wiring department. "They claim (to use the words of the chairman 
of the Electric Lighting Committee, Ald. Styring) to be able to do this under 
the general law — whatever this phrase may mean. As the contractors 
now propose to apply for an injunction to restrain them from doing ao, the 
Corporation will have an opportunity of enlightening us upon the point, 
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Part IX. of the Bill, which proposed to authorise the Corporation to 
establish a fire insurance fund, was abandoned. The municipal insurance 
proposal also emanated from the Electric Light Committee and will, no 
doubt, be resurrected next year, as the Corporation are very fond of 
promoting General Powers Bills. l ; 

Clause 69 is also important from the electrical point of view, and it will 
enable the Corporation to postpone the payment of the sinking fund on 
the capital expenditure on the new electrical power station at Old Park 
W.od for two years. 


OTHER ELECTRICAL BILLS. 


In the House of Lords on Thursday last week, the Great Northern, 
Piccadilly and Brompton Railway (Various Powers) and the Blackheath 
and Greenwich District Electric Light Bilis were 1ead a second time. 

The Salford Corporation Bill was read a third time and passed in the 
House of Lords on Monday. 

The Wirral Railway and the South Shields Corporation Bills were read 
a third time in the House of Commons on Mor day. 

A Tramways Provisional Order Confirmation Bill, providing for an 
extension of the Leeds Corporation electric tramway service. was con- 
sidered by a House of Lords Committee on Tuesday. Opposition was filed 
against the bill by the London and North-Western Railway in respect of 
the height of the trolley wire under one of their bridges. The Corporation 
agreed to give the railway company every facility for repairs to this bridge, 
but the company required more than this. It was proposed to carry the 
trolley wire at a distance of 5ft. below the bridge, and to cut off the current 
at night. Sir Ralph Littler (for the Railway Company) wanted the cur- 
rent cut off at any time required by the railway company's engineer. 
Eventually the Commitee refused to give the Railway Company what it 
axked for, and passed the preamble of the bill. 

The Perth Corporation Tramways provisional order was considered on 
Saturday last at Edinburgh by a Commission appointed by the Secretary 
for Scotland. 'The measure provides for the conversion of the existing 
horse tramways to electric traction when they have been acquired by the 
Corporation from the company at present running them. The preamble 
was found to be proved. 

In the House of Lords on Tuesday, the Metropolitan District Railway 
(Various Powers), Beckenham Urban District Council, Stroud and District 
Tramways, Romford and District Tramways and the Wigan Corpora- 
tion Tramways Bills were read a second time. 

On Wedneslay, in the House of Commons, the Fife Electric Power, 
Nottinghamshire and Derbyshire Tramways and the Willesden Urban 
District Council Bills were read a second time. 

The Baker-street and Waterloo Railway (Transfer) Bill was read a third 
time in the House of Commons cn Thursday last week after a short 
diecussion. 

The North Metropolitan Electric Power Supply Bill, which seeks to 
ratify an agreement with the Willesden Urban District Council for the 
scquisition of the electric power generating station which that body has 
erected (see The Electrician, Vol. L., pp. 1047 and 1073) has been found 
not to comply with standing orders, and has, therefore, been referred to 
the Standing Orders Committee. 

The Tynemouth and District Electric Tramways Bill is proceeding as 
an unopposed measure, and has been reported for third reading in the 
House of Commons. 

The Brighton Corporation Tramways Bill has been before a Committee of 
the House of Lords this week. The bill provides for the construction of 
three miles of electric tramways as an extension of the present system 
of tramways in Brightop. The only serious opposition is by frontagers. 
The bill also proposes a service of motor omnibuses. 

The Pontypridd Tramways Bill was considered cn Wednesday by a Com- 
mittee of the House of Commons, "This measure provides for a short 
connecting link of tramways between Pontypridd and Rhondda, enabling 
a through route between the two places. 


— 


HIGH-TENSION OVERHEAD TRANSMISSION. 

On Wednesday, in the House of Commons, 

Mr. MARKHAM sought infor mation fr.m the President of the Board of 
Trade regarding the regulations governing overhead high-tension trans- 
mission by means of bare wires. Secing that a pressure of 10,000 to 40,000 
volta was employed on the Continent and in America to the advantage of 
the industrial community, he asked whether a pressure of 10,000 voits 
could now be permitted. He also asked whether there was any informa- 
tion showing that high-t«nsion bare wires had ever caused injury or loss of 
life in America and on the Continent when used only for transmitting 
power to sub-stations ; and whether the dangers were not greater where 
bare wires were used in connection with tram motors than in the case 
where the line was never in contact with a moving collector, 

Mr. LAW said that the Beard of Trade had not made any regulations 
relating to high voltage bare overhead wires, He had no information as to 
injury or loss of life to the public in America or on the Continent, or as to 
the relative dangers to the public from wires used for tramways (where 
eopatructed under Board of Trade regulations) and from those used for 
other purposes. Two schemes had recently been submitted, and were 
before the Board's electrical adviser, who had been nstructed that the 
promoters might proceed step by step uuder his supervision. The Board 
proposed to consider applications for the uae of high voltage, dealing with 
each case on its merita. 


THE PACIFIO CABLE. | 
The following printed reply was given by Mr. Austen Chamberlain ia 
the House of Commons on Friday last to a question by Sir John Colomb:— 
“The cost of special surveys is not included in the capital outlay in 


connection with the Pacific cable. The soundings made by the survey” 
ing ships of the Royal Navy on the route of the cable, though of 
great value, were incidental to and made in the course of their 
ordinary operations. The special detailed survey required for the 
determination of the exact route to be followed by the cable was 
carried out, not by the Royal Navy, but by the contractors for the 
construetion and laying of the cable. The sea route of the Pacific cable 
is that recommended by Lord Selborne’s committee. That committee 
left open the choice between Fanning and Palmyra Islands for the mid- 
Pacific landing place, but Fanniog Island waa found on further investiga- 
tion to be the preferable station. The question of a connection with the 
United States cable at Honolulu has been raised, but no action has yet 
been taken in that direction. The interruptions which have taken place 
in through te'egraphic communication, via Canada, between the United 
Kingdom aud Australia have been confined to the Vancouver Island land 
lines, the western section of which was specially laid by the C. P. R. for the 
purposes of the Pacific cable.” 


MUNICIPAL TRADING. 


The first sitting of the Joint Committee of the Houses of Lords and 
Commons on Municipal Trading was held on Monday last, the Earl of 
Cre we in the chair. 

The first witness was Mr. S. PROVIS, permanent tecretary of the Local 
Government Board. He dealt mainly with the question of the loans 
sanctioned by the Local Government Board and the auditing of municipal 
accounts. During the three years 1960, 1901 and 1902, the Local Govern- 
Board, he said, had sanctioned loans for electric lighting purpot es amount- 
iog to £10,266,000, and for telephonic purposes £114,000. The total 
outstanding debt of municipalities for the years ended March 31st, 1885, 
1898, and 1900, in connection with electrical matters were as follows :— 
electric lighting 1885, no particulars available; 1898, £3,674,000 ; 1901, 
£11,C66,000. Tramways 1885, £1,167,000; 1898, £3,225,000; 1901, 
£8,091,000. Dealing with the queation of the auditing of municipal 
accoun's he said a number of alterations had been made with regard to 
this since 1900. 

Sir GEORGE BARTLEY said there was a certain amount of misunder- 
standing on the part of the public as to how certain items were made out. 
What was necessary was for it to be possible to find out from the auditors’ 
statement how an electric lighting undertaking was going on in London. 

Mr. PROVIS replied that the auditors’ certificate did not show a profit 
and loss account, but he could give no reason for this. One advantage of 
such a profit and loss account would be that the ratepayers could see 
exactly what they would be called upon to pay in any year. He thought 
municipal councils ought to be compelled to submit their accounts toa 
government auditor. 

Mr. A. GRAY, counsel to the Chairman of Committees of the House of 
Lords, said the present methods of accounting were unsatisfactory, as it 
was poesible to make an undertaking look more prosperous than it really 
was. The appointment of professional accountants by the local authorities 
themselves might tend to remove tome of the existing evils, if such audits 
were carried out under the supervision of the Local Government Board. 

Mr. WILTON, Cbairman of the Finance Committee of the Wandsworth 
Borough Council, contended that municipal accounts should be made out 
precisely on the linea of those of trading companies. 

The committee adjourned. 


WIRELESS TELEGRAPHY TO THE FAROE ISLANDS 
AND ICELAND. 


In the House of Common: yesterday (Thursday) Mr. WEIR asked the 
Under Secretary of State for Foreign Affairs whether, in view of the pro- 
posals contained in the report of the luternational Conference on Scientific 
Investigations in the North Sea, the question of securing communication 
with the Faroe Islands and Iceland by wirelezs telegraphy would be 
considered. 

Viscount CRANBORNE: The point raised by the hon. gentleman's 
inquiry enters into a larger question of the use of wireless telegraphy, as 
to which no decision bas been taken. The hon. gentleman's suggestion 
will no doubt be considered, 


STREET WORK IN LONDON. 

Sir HOWARD VINCENT asked the Home Secretary whether, having 
regard to the difficulties imposed upon the Metropolitan Police in the 
regulation of traffic by the action of the County Council and borough 
authorities, ax well as the telegraph, telephone, gas, water and bydiaulic 
power companies, in taking up the most frequented streets at this time 
of the year, he could provide that the work should be done at night, as in 
Paris, Berlin and New York. 

Mr. AKERS-DOUGLAS, in a printed reply, said: I have no power to 
adopt this suggestion, and I can only repeat that the matter is one which 
the Royal Commission on London Traffic will, no doubt, take into con- 
eideration, 


Post Office Metropolitan Telephone Service.—It is announced 
that on July 1 a new Post Office Telephone Directory will be issued, 
giving increased information regarding the facilities offered to the 
public, a list of Post Office call offices, &c. The public are, by means 
of tke new directory of the Post Office subscribers and the new list of 
National Company's subscribers, which is also due for Ist prox., to 
be enabled to employ the telephone more conveniently than at pre- 
sent, and the local Post Oflice officials are asked to give all possible 
assistance to increase the popularity of the telephone service. 
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THE INTERNATIONAL TELEGRAPH CONFERENCE. 


equine 


The work of the International Telegraph Conference is approaching its 
conclusion, but the results of the deliberations cannot be stated until the 
decisions of the various commissions have been confirmed by the Cou- 
ference in full sitting and official announcement is made. In the meau- 
‘ime the delegates, and tke ladies accompanying them, continue to be the 
recipients of invitations to numerous hospitalities and excursions. With 
the exception of the visit to Windsor Castle and the garden party given 
by Mr. C. von Siemens at Coombe, all the outdoor functions have fortu- 
nately been attended by fine weather, and much gratification is evinced by 
our foreign friends at the efforts which have been made for their enter- 
tainment. The uniform courtesy and geniality of the President and the 
entire British Delegation is also greatly appreciated and valued. 

In continuation of our chronicle, we record that on Friday last tke 
trip to Scotland was made, the members of the Conference leaving Euston 
at 5:45 p.m., the train, a heavy one drawn by two engines, ran to Carlisle 
(where the platform was crowded with people to see the end of a record 
run) without stop, reaching there several minutes before scheduled time 
and arriving at Glasgow with a quarter of an hour to spare. The 
train both ways, and an excellent dinner on each occasion, were placed 
at the disposal of the members of the Conference by the chairman 
and directors of the London and North-Western Railway Co., who 
made every possible arrangement for the comfort and enjoyment of 
their guests. On Saturday morning the party went by special train to 
Gourock, where they embarked on the Duchess of Fife" for a trip 
through the Kyles of Bute, round Loch Goil and up Loch Long to Arrochar. 
Leaving the boat, some of the party drove and some walked to Tarbet, 
where lunch was served, and after being photographed, the company took 
steamboat for a trip on Loch Lomond, proceeding afterwards by train from 
Balloch to Edinburgh. The whole party was accommodated at the North 
british Station Hotel, where they were joined at dinner by the Lord and 
Lady Provost ; afterwards national dances were executed by men of the 
Black Watcb, eight stalwart pipers of the same regiment being present 
during dinner. On Monday morning a drive took place to the Forth 
Bridge, and after lunch the party returned to London, the train again 
being in advance of time. The arrangements made by the entertainment 
committee of the Post Oflice for the convenience and pleasure of the party 
were perfect in every way and were cordially appreciated. 

On Tueeday a reception and soiree was given by the Institution of 
. Electrical Engineers, under the presidency of Mr. Robert K. Gray, at the 
Natural History Museum, South Kensington, which was very largely 
attended. 

On Wednesday the 24:h the splendid hospitality of the Goldsmiths’ 
pial was offered to the principal delegates, who were entertained at 

inner. 


In addition to the future arrangements for Saturday (27th) and Moaday 
(29th) already noted, this eveniog (Friday) the delegates will attend & 
reception ‘at Lord Londonderry’s ; on Tuesday, on the invitation of the 
Duke and Duchees of Marlborough, there will be a journey to Blenheim, 
to be followed by a visit to Oxford, when the party will be entertained to 
dinner by the Heads of the Colleges. The concluding entertainment will 
take the form of a dinner at the Great Central Hotel, on the invitation of 
the President of the Conference (Mr. J. C. Lamb, C.M.G., C B.) and the 
British Delegation. 


MARYLEBONE ARBITRATION AWARD. 


At the meeting of the Council last evening a lengthy report by the 
Electric Supply committee was presented, setting out that, acting on the 
recommendation of its Finance committee, the London County Council 
had resolved not to grant the application made by Marylebone Council for 
sanction to the borrowing of £1,274,000 for the pu-chase of the Maryle- 
bone undertaking of the Metropolitan Electric Supply Co. without 
further statutory authority being given to the Council authorising it to 
borrow." 

The report further sets out the Council's position on this pont, and 
recites the various legal opinions which they have obtained. Mr, Asquith, 
K.C., has advised that the award in the recent arbitration proceedings could 
not be set aside or modified on any ground whatever, and that if the company 
obtained judgment for specific performance of the Council's obligation this 
could be enforced. In the event of the London County Council being unable 
or unwilling to grant the loan, Mr. Asquith advised that the Borough Council 
apply for a licence to the Board of Trade under Sec. 2 of their 1901 act. 
‘The Board, he considered, would probably be disposed, under the excep- 
tional circumstances, to grant the application. On this point Mr. Fletcher 
Moulton, K.C., had advised that if the London County Council refused to 
consent to the loan, appeal be made to Local Government Board. lu 
view of the fact that the Borough Council may shortly bave to satisfy the 
Courts that they are taking all proper measures possible to meet their 
obligations under the award, the committee recommend the Council : 

1. To app'y to the Board of Trade for a licence to supply electricity in 
St. Maryle V’ 

2. To appeal to the Local Government Board against the decision of the 
London County Council nod to sanction the loan; 

3. In the event of the Government departments not communicating 
their decisions by the end of September to take the necessary steps for 
giving notice of the Council's intention to apply to Parliament for such 
statutory powers as may be necessary. 


In the discussion on these recommendations, 
Mr. E. W. DEBENHAM, chairman of the Electric Supply committee, 
supporting the recommendations, pointed out that it was incumbent upon 


the Council to do all in their power to procure the money and carry out 
the terms of the award. 

Sir ARNOLD GALSWORTHY opposed the recommendations, and 
moved as an amendment, 

„That the Council approach the Metropolita Electric Supply Co. to 
ascertain whether they would be williog that the award should be set 
aside, aud, if so, on what terms." 

A lengthy discussion ensued, but ultimately the amendment was lost by 
28 votes to 8, and the recommendations of the committee were passed 
practically unanimously. 


LEGAL INTELLIGENCE. 


— — 
National Telephone Oo. (Ltd) v. Corporation of Kingston- 
upon- Hull. 

In the Chancery Division on Monday Mr. Justice Buckley heard this 
action, which raised the question whether, under an act of 1899 the powers 
of the National Telephone Co. had been extended. 

Mr. HALDANE, K.C., said the case raised an important point of law. 
The act of 1899 was in somewhat unusual form, and the point was whether 
the period during which plaintiffa were entitled to maintain and work a 
telephone system under the powers they had from the Postmaster-General 
had been extende!. The legislature, according to their view, having 
created a statutory contract amongst the parties, the result of certain 
acts done by the Corporation of Hull had theetfect of successfully preventing 
the operation of the statute. Tue position in 1899 was that a telephone 
system had been established under British patents, All those patents became 
consolidated in the National Telephone Co. Ia 1884 it was decided that 
telephones were telegraphs, and therefore the Postmaster-General had a 
monopoly. The Postmaster-General granted licences to plaintiff «, retain- 
ing possession of the trunk lines. Amongst the places that the National 
''elephone. Co. had a licence to lay down a telephone system was Hull. In 
1899 various Corporations went to Parliament and asked for an extension 
of their corporate powera in order to set up competing telephone systems. 
Parliament took the view that though the Corporations should have the 
powers they must protect the National Telephone Co. If licences were 


granted by the Postmaster-General to Corporations, they would take care 


that the Corporations did not get a monopoly, and the powers of the 
National Telephone Co. must, therefore, be extended for the period during 
which the Corporations’ licences would run. Accordingly, the Act of 
1399 provided that where the Postmaster-General proposed to grant 
a licence to a local authority or any other person in the same area 
as an existing company, upon the company agreeing not to give favour 
or preference to apy pere on, and not to charge more than a maximum 
ra'e, the licence of the company should be extended for the period for 
which the new licence was to be granted. The plaintiffs contended that 
under that clause they were entitled to a licence sv long as the Corpora- 
tion's licence existed, and that all contracts in existence at the time should 
be continued during the period of the licence. The Corporation had given 
notice to determine certain agreements with the plaintiff company. Hence 
the present action. m 

For the defence it was contended that the legislature never intended to 
provide that whatever agreements were in existence at, the date of the act 
of Parliament should be continued during the p iod of a new licencs to be 
granted. 

At the ciose of the arguments, | 

His lordship intimated that he would deliver a written judgment in a 
few days. [It is expected on Saturday.) 


Premier Blectric Lamp Oo. (Ltd.) v. Binko & Oo. 


In the City of London Court, on Monday, Judge Lumley Smith, K.C., 
heard a claim brought by the Premier Electric Lamp Co., Liverpool, against 
H. Buko & Co. for £40 for electric glow lampe supplied. 

Defendants said some of the plaintiffs lamps were defective, and when 
supplied to certain steamships bad to be replaced, thus causing defendante’ 
reputation to suffer, and they counterclaimed for £96. | 

After hearing the evidence, his honour found for the plaintiffs on ths 
claim, and excluded the counterclaim. ' i 


„ National Electric Tramways Oo. (Ltd). 

In the Chancery Division on Friday list, Mr. Justics Swinfen Eady, on 
the application of plaintiff in a debenture holder’s action National Electric 
Traction Co. (Ltd.) v. Electric Tramways Construction and Maintenance 
Co. (Ltd.) appointed a receiver of the defendant company's business for 
one month. T l 


City Police v. Roodwell. | 


At the Guildhall (London), on Friday, a police summons came before 
Ald. Crosby against an employé of the Charing Cross and City Electricity 
Supply Corporation named Roodwell for causing a truck to stand longer 
than necessary for loading or unloading. 

Mr. FRAMPTON, for the defence, admitted that the truck stood as 
stated, but contended there was no offer ce, as it did so under Parliamentary 
powers. He cited from the Chsriug Croes Company's special act that they 
had power to put street boxes where necessary, to examine them when 
necessary, and complete control over them. A man was at work at a box, 
and the truck was necessary for tools and materials. The City Corporation 
had omitted, although they had the po ver, to prescribe hours during which 
such work had to be done. 

The alderman took this view and adjourned the case to see if the City 
Corporation, the defendant company and the Board of Trade could agree 
as to the hours during which such work should te done. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Port Elizibeth (South Africa) Corporation require an electric 
lighting engineer capable of designing a scheme for public lighting 
and private supply, supervising the installation and acting as resident 
electrical engineer. Salary £600 firet year, rising to £750. Applica- 
tions to the Corporation’s agente, Messrs. Davis and Soper, 54, St. 
Mary Axe, London, E.C., by noon July 9. An advertisement gives 
further particulars, 

Melbourne City Council require an assistant electrical engineer. 
Salary £300, increasing by annual increments of £25 to £450 per 
annum, An advertisement contains further particulars, Applica- 
tions by July 6 to the Acting Agent-General for Victoria, 142, (Jueen 
Victoria-street, London, E.C., from whom further information can be 
obtained. 

The Council for the Foreign Community of Shanghai require 
a senior and a junior engineer-in-chief (with experience in high- 
tension alternating.current station) for their electricity works. 
Salaries 200 and 175 taels per month respectively, with quarters, &». 
Further particulars from the London agents, Messrs. John Pook & 
Co., 63, Leadenhall-street, E. C., and from an advertisement on 
another page. Applications to Messrs. Pook, by July 6. 

The governors of the Hackuey (London) Institute, Casslaud-road, 
N. E., require a lecturer in physics and electrical engineering. Com- 
mencing salary £250 per annum. Applications by July 1. See 
advertise ment. 

The governing body of the Battersea (London) Polytechnic require 
an instructor in electric wiring and house fitting for evening classes 
Particulars from the secretary. See advertisement, 

Middlesex County Council Harrow Local committee require an 
instructor in electric lighting at the Technical School, Harrow for 
classes twice a week. Application forms from the secretary (Mr. A. 
Fillmore), High-street, Harrow. See advertisement. 

A shift engineer, with central station experience, &c., is wanted 
for East Sussex Asylum, Hellingly. Wages £2. Applications tc 
medical superintendent. N:e advertisement. 

A first assistant is required fır the mechanical and clectiical 
engineering department of Halifax Municipal Technical S:hocl. 
Applications to principal by June 30. See advertisement. 

An electrical engineer, with technical college training, is wanted 
for a large electro-technical institute. See advertisement. 

A young electrical engineer is required as assistant in India. See 
advertisement. : 

A principal is required for Woolwich Polytechnic. Commencing 
salary £500. Applications to clerk by July 4. 

Torquay Corporation require an assistant engineer for a high- 
tension alternating station. Applications by July 20. 

Aldershot Council require electrical engineer to manage station. 
Salary £200, rising to £260. Applications by July 8. 
Walsall Corporation require a tramway manager. 

rising by £25 to £250. Applications by July 11. 

A junior lecturer and demonstrator in engineering is required at 
the University College, Bristol. Salary £120 per annum. Appli- 
cations to registrar and secretary (Me. James Rafter) by July 6. 

A demonstrator in physics is required at Birkbeck College, London. 

Newcastle-under-Lyme Corporation require an electrical clerk of 
works, Salary £150, 

Finchley Local Committee of the Middlesex Education committee 
require a teacher of electric lighting and wiring for lessons of 24 
hours’ duration on one evening per week during 1903.4 session. Appli- 
cations to secretary, Guildhall, Westminster, S. W., before July 1. 

A shift engineer is required for Battersea (London) Borough elec- 
tricity station. Applications by midday June 30. 


Salary £200, 


Mr. H. Wa ing (Mexborough) has been appointed resident elec- 
trical engineer by Todmorden Town Council, at a salary of £250, 
and has been instructed to prepare plans and specifications for an 
electricity supply scheme. ‘There were 106 applications for the 
position. 


. Aberdeen.—An extension of the electric tramways into the 
Ferryhill district was formally opened on Wednesday. The cost of 
track laying and overhead cquipment has been about £13,500. This 
branch of the system will b» further extended next month. 


Argentina.—An application has been made to the Rosario Muni- 
cipality by Mr. W. Gay for a concession to convert the tramways in 
the town to electrical working. Mr. Gay is acting for the companies 
owning the existing tramways and a London syndizate. A 75 years’ 
coacession is sought, the applicant offering to pay the municipality 
5 per cent. of the gross takings for th» first 10 years and 4 per cent. 
for the remainder of the concession. 


THE ELECTRICIAN, JUNE 26, 1903. 


The * Boletin Official,” of May 12, contains a decree authorising 
an expenditure of about £3,000 on the extension of the telegraph 
system in the territory of the Pampas Central and the construction 
of a line between Acha and Sta. Rosa de Toay. 

Asylum Lighting.— With regard to the proposed alterations in 
the electric light and power arrangements at the County Asylum, a 
special committee of the Hereford Town Council have made a similar 
recommendation to that of the County Council special committee 
recorded in our last issue—viz., that only about £2,500 be expended 
on this work at present. 

The committee of visitora, who have recommended an expenditure of 
£6,000, and whose scheme includes a new boiler house, have placed the 
subject before the Lunacy Commissioners, who have expressed a preference 
for the proposals of the committee of visitors. 

At the County Council meeting a motion that the visiting committce's 
recommendations be put into force was defeated by 29 votes to 17. 

Bath.—Major Tulloch held an inquiry last week into an appli- 
cation for permission to borrow 430.000 for electricity supply. 

The acting clerk (Mr. R. A MocEn) said money was required to meet 
demands necessitating the instaliation of a 500kw. dynamo, boiler, electric 
condensers and feed pumps, the erection of new boiler and engine houses, 
the building of an iron chimney and a retaining wall 80ft. in length on the 
river side and the provision of a crane and various accessories. 

The consulting electrical engineer (Mr. E. MANVILLE) said the proposed 
extensions would provide for the next two yenra. 

The chairman of the Electric Light committee (Mr. H. T. HaTT) sail 
there was last year a profit of £377 on the undertaking (in spite of excep- 
tional expenditure on the conversion of a portion of the systein from 
alternating to continuous current), in 1902 a profit of £857 and in 1901 a 
loss of £1,239. A profit of £752 was anticipated on the current year. 

Battersea (London).— The Council, on Wednesday, decided to 
provid, at an estimated cost of £1,921, electric light fittings for the 
work men's dwellings on the Latchmere Estate. 

Belfast.—The Council is to be asked to approve the lighting of 
Donegal-square North by electricity. 


Brentwood.—The Council have been informed by Mr. H. W. 
Wilkinson, whom they consulted, that an electricity supply scheme 
for Brentwood, South Weald, Great and Little Warley, Shenfield 
and Hutton would involve an outlay of about £20,000. Further 
consideration of the matter is deferred. 

Brighton.—The Council will erect an electrically-illuminated 
design and also illuminate electiically the fligstatf at the Aquarium 
at au initial outlay of £120, 

Cardiff.—In the complete statement of accounts of the Curdiff 
electricity undertaking to March 31, Mr. Arthur Ellis, the borough 
electrical engineer and manager, gives the total receipts as 
421,157. The generation expenses were £7,922, other costs £11,271, 
interest, &c, £6,238, leaving a net profit of £3,647. 6s. 9d. The 
total capital expenditure to date is £162,534. 1,881,548 units were 
generated, of which 1,492,470 were sold. The public lighting 
consists of 221 arcs and 98 incandescente, The total maximum 
demand was 1,372kw. 

A further section of the tramways converted to electric traction 
was inspected by Major Druitt, on behalf of the Board of Trade, 
and opened to the public last week. 

Caversham.—The Urban Electric Supply Co. have purchased 
Greenham Mills, which they intend to convert into electricity works. 


Cornish Tiu.—By a contract entered into by the owners of the 
East Pool and Agar mines, in the Cornish tin mining district, with 
the company owning the electricity supply works and tramways in 
the neighbourhood, raw material from the mines will be carried over 
the company's tramways to the crushing mill at a saving of 25 pe r 
cent. over the present horse haulage rates, effecting a saving of from 
£400 to £500 per annum in this item. | 

Coventry.—The City Council decided on Tuesday to apply for sanc- 
tion to a loan of £5,000 for the purchase of electric motors for hiring. 

Devizes.—A committee is considering the question of applying for 
electric lighting powers. 

Dublin.— The Lighting committee recommend the Council to 
make the following appointments and promotions of officials and 
alterations of salaries in conncction with their re-organised and 
extended electricity supply undertaking :— 

The chief electrical engineer (Mr. Mark Ruddle) to be styled city elec- 
trical engineer, with salary commencing at £600 per annum, increasing 
£50 a year for every £1,000 net profit made on the undertaking ; Mr. 
Gilbert Archer to be chief assistant engineer at £227. 10s. ; Mr. E. A. 
Elliott (formerly clerk of works) to be inains superintendent at £225, and 
Mr. H. L. Elward to be his assistant at £195; Mr.J. Knowles to be second 
assistant engineer at £200; Mr. B. North (formerly head fitter) to be 
assistant engineer at Pigeon House works at £3. 58. per week. The following 
are proposed as shift engineers :—Mr. E. Mayne, £5 ; Messrs. L. Kettle, 
C. Clancy, V. Crosby, and J. Harbinson, £2. 105. each; and Mr. V. Ryan, £2. 
The list includes appointments as switchboard attendants, clerks, &c. 

Dundee.—The Council last week discussed Treasurer Ritchie’s 
motion for the re-arrangement of the charges for the supply of electric 
current. 

It is proposed the charge to private consumers (unless by special agree- 
ment or for motive power) shall be 6s, 8d, up to 20 units per quarter, 4d, 
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for each additional unit up to 10,000, and 3d. per unit beyond, less a 
discount in all cases of 5 per cent. for monthly payment. The charge for 
power to be 6e. 8d. for 40 units per quarter and 2d. for each additional 
unit if taken through separate meter, with the 5 per cent. discount. For 
public lampe the charge to be £15 per annum per lamp alight all night, 
and £7. 10s. for those alight only part of the night. 

The proposal has been adopted. 

The Tramways committee have decided to obtain a separator for 
the electricity station at a cost of about £350. 

Electricity in Coal Mining.—The West Fife Coal Co. are intro- 
ducing electrically-driven coal-cutting machines at their Townhill 
colliery. 

Erdington.—The District Council have agreed to the British 
Electric Traction Co.’s proposals for working the tramways in their 
diatrict. The lease is for 21 years, and the company agree to main- 
tain their portion of the road and pay the Council a percentage of 
profits. 

French Submarine Telegraph Enterprise.— The Times Paris 
correspondent makes reference to a bill before the French Chamber 
authorising an annual charge on the Budget for 35 years of 1,278,000f. 
for the establishment and organisation of a French submarine cable 
rystem. This proposal has been before the Budget Committee, 
which has approved it in principle. 

German Trade Revival.—The British Consul-General at Ham- 
Lurg (Sir William Ward), in reviewing the trade of Hambury for 1902, 
yc cords the general opinion that many of the prominent branches of 
German industry are slowly but surely recovering from the past 
rerious depression. Concerning the electrical industry Sir William 
Wardstatesthat the symptomsof recovery areonly slightly perceptible. 

Glasgow.—The Corporation tramway accounts for the year ended 
Miy last show revenue £656,572, working expenses (including 
£53,516 for permanent way renewal and £74,038 for annual depre- 
ciation) £431,870. £5,059 has to be deducted from the balance for 
the lease of the Govan lines, £61,072 for interest on capital, £43,295 
for sinking fund and £15,000 due to the common Rue fund for 
street wayleaves, leaving net balance, £100,276. It is proposed 
to appropriate a further £10,000 to the common good fund, £65,000 
to depreciation and £25,276 to reserve. There are 65 miles of double 
track now in operation. 

Gravesend.—The Council have fixed the charge to private con- 
tumers at 2d. per unit for power and 7d. and 2d. (with the option of 
a flat rate of 5d.) for lighting. 


Great Western Railway.—Mr. James C. Ingles, of the railway 
engineering department, has been appointed general manager of the 
Great Western Company in succession to the late Sir Joseph 
Wilkinson. 

Hackney.— The Electric Lighting committee report that the feeder 
and distributing mains are becoming fully loaded in certain localities, 
acd that additional feeders will have to be laid down next year. In 
the meantime, it has been decided to lay connecting distributing 
cables joining up those parts of the network in which the pressured iffers 
10 any considerable extent. The estimated cost of this work is £906. 


Halifax (N.8.).—The Nova Scotia Telephone Co. are extending 
their lorg-distance service to the Strait of Canso, thereby (ffecting a 
connection with the Cape Breton telephone service. 


Hamilton, Motherwell and Wishaw Tramways.—The line 
connecting Wishaw, Motherwell, Hamilton and Blantyre has been 
completed, and the line awaits Board of Trade inspection. 


Hanover.—The accumulator cars now running in this city are to 
be replaced by a service of electric tramways on the overhead system. 
Accumulator cars have now been running in Hanover for 10 years, 


Hong Kong.—Electric tramways on the overhead system are 
ab ut to be constructed. 

Inverness.—A committee of the Council is to negotiate with a 
company for the establishment of electricity works. The Council's 
order was obtained in 1899. 

Islington (London). At last week's Council meeting a letter from 
Stoke Newington Council asking terms on which Islington would 
supply electricity in bulk to Stoke Newington for public and private 
lighting, was referred to the Lighting committee. 

A report haviog appeared that the Holloway Electric Supply Co. intend 
to supply current to the Marlborough theatre by overhead cables, the 
Lighting committee stated they were unaware the company had powers to 
supply electricity in the district, and overhead cablea were prohibited by law. 

The Lighting committee reported they had accepted the tender of the 
Electric Construction Co. for the supply of 57 transformers and subaidiary 
apparatus for £2,966. 103. 6d., and that the erection and connecting up 
the 25 machines sanctioned on April 3 would cost a further £1,250. 'l'aey 
asked for sanction to borrow £4,125 for this work. 

Mr. Gordon moved that the matter be referred back. The amount for 
laying down the transformera was excessive. "This cost was stated, 18 
months ago, to be £53. 3s. 6d. each, and this had now been increased to 
£51. 98. Od. He believed transformers could be put down fur about £10 
each. 

The amendment was carried by 29 to 15. 

The committee recommended that, from July 1, the charge for supply of 
current to places of worship, hospitals, workhouses and intirmaries, to the 


new Upper-street post office, and to theatres, music halls and other places 
of entertainment should be 4d. per unit for lighting and 2d. for power. 

Mr. Gordon again moved that the matter be referred back, as he did not 
oonsider the proposal fair to the average consumer. 

This amendment was defeated, and the committee's recommendation 
adopted. 

The Joint Finance and Lighting committee reported on the tenders 
received for supplying and laying extensions of mains in Hornsey Rise and 
Canonbury districts. It will be remembered the Lighting committee 
originally recommended the acceptance of tbe tender of the British Insu- 
lated and Helsby Cables Limited at £6,143. 8s. 4d. The joint committee 
were instructed to obtain a report from the Council's electrical engineer 
(Mr. A. Gay) as to the ability of the Anchor Cable Co. to carry out the 
contract and to comply generally with the Council's requirements. Revised 
tenders had been obtained from the Anchor Company at £6,116. 138. 3d., 
from W. T. Glover & Co. at £5,614. 17s. lld., and from the Western 
Electric Co, at £5,373. 68. 11d. The committee now recommended that 
all the original tenderers be invited to revise their tenders, and this was 
approved by the Council. 


Kingston-on-Thames.—The Council will supply electric energy 
to motor vehicles and launches at 4d. per unit, with a minimum of 
28. for power and 18. for ignition batteries (subject to trade discounts). 


Kingstown.—The Electric Lighting committee recommend the 
Council to approve the terms of a contract proposed by Edmundson's 
Electricity Corporation for the supply of electrical energy, and to 
apply for sanction to a loan not exceeding £40,000. The company 
propose to take a 25 years’ lease of the Council's electricity supply 
powers and pay halt-yearly the amount of interest and sinki find 
on the borrowed capital. The offer is to be further e 


Labour Market in 1902.— A report on changes in rates of wages 
and hours of labour in the United Kingdom in 1902 has been issued 
by the labour department of the Board of Trade. 


Launceston (Tasmania) — Last week we briefly digested the 
report of Mr. Harper on the electricity undertaking of the city of 
Melbourne (Australia), and now we have to acknowledge the receipt 
of the report of Mr. W. Corin, city electrical engineer of Launceston 
(Tasmania) :— 

Mr, Corin starts his report with the agreeable announcement that the 
considerable deficits which have hitherto had to be recorded have been 
wiped off, and that the profit balance on the working for the ycar 1902 has 
reached £1,875, showing an actual surplus on the 64 yeara' working of the 
undertaking of £1,093. The result of the all- meter system of charging, 
combined with an increase of the rebate to long-hour consumers and the 
use of maximum demand indicators, has had, generally, a favourable effect 
upon the revenue, without any undue increased cost to the consumer. The 
change has, however, resulted in a diminished consumption of current by 
those consumers who have come under the changed conditions, many hotels 
and private establishments installing 5 c.p. in place of 8 c.p. lamps where- 
ever this smaller candle-power lamp was sufficient, bringing the lamp total 
don by an equivalent of about 500 8 c.p. lamps for the year 1902. It is 
also considered probable that the maximum load was lowered from the 
same cause. But the most marked effect was seen in the number of units 
supplied to private consumers, which was diminished by 23:6 per cent., in 
spite of increased lamp connections. The change has been accompanied by 
a scheme of free lamp renewals, co that while a higher price has been 
charged for current few consumers have had cause to be dissatia- 
fied with the change. The total capital expenditure to the date of the 
report (December 31, 1902) was £111,566 (an increase for the year 1902 
of £5,750), including £7,000 for fittings and metera let out on hire, and 
£1,500 expended in wiring houses on the hire.purchase system. The 
result of Mr. Corin’s calculations shows that during the six completed years 
of the undertaking’s existence all maintenance and interest charges have 
been earned and paid, with £7,768 to the good, the annual profit earnings 
of the undertaking showing an increase year by year. The experimental 
uae of 25 enclosed arc lamps for public lighting has given very satisfactory 
results, and trials with these lamps for shop lighting in Launceston has led 
to an iacreased use of the enclosed arc lamp for this purpose. It iscontemplated 
running a separate circuit for shop and advertising lighting, the whole circuit 
to be regularly lighted and extinguished at certain defined hours by agreement 
with consumera. The policy of removing the electric lighting poles from 
the centre of the streets, which was adopted by the Council in 1901, has 
been carried out. The history of the undertaking during 1902 was gener- 
ally an uneventful one. The total capital expenditure during the year 
was, as stated, the modest sum of £5,750, and the total number of 8 c.p. 
lamps connected increased from 31,806 to 34,249. Mr. Corin concludes 
his report with a reference to the Nernat lamp, which has been experi- 
mented with at Launceston, '' but has not proved sufficiently satisfactory 
to justify Mr. Corin in recommending its adoption at present, though the 
results encourage a hope that improvements may warrant its substitution 
for the ordinary glow lamps in the streets, and possibly for other uses, 
before very long." For the Cooper- Hewitt mercury vapour lamp Mr. Corin 
has no good word to say. 

Discussing the tenders received by Launceston Corporation for exten- 
sions to the electricity supply plant, Mr. Corin states that out of 1ó 
tenders received two were informal and three were for only a minor portion 
of the work, The remaining eight tenders were from the following firms: 
Australian General Electric Co. (representing G.E. Co., U.S.A.) ; Austral 
Otis Co. (representing Ganz & Co.) ; Electric Construction Co. (London and 
Wolverhampton); Wittiug, Eborall & Co. (representing Kolben & Co, 
Prague) ; Maschinenfabrik Oerlikon ; J. A. Newton & Co. and the Australian 
Metal Co. (representing Brown, Boveri & Co.); Noyes Bros. (represeuting 
Westinghouse Co., U. S. A.); and Siemens Bros. & Co. (Sydney and London). 
Each tender included the specified «cheme of three-phase generation and dis- 
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tribution, several alternative tenders including plant for direct-current 
distribution, and the majority of the offers complying with the full 
requirements of the specification in regard to providing alternative pro- 
posals for direct and alternatiug-current distribution for the central area 
of the city, &c. From these tenders (Mr. Corin states) he had no hesita- 
tion in deciding that it was in every way desirable to continue the alter- 
nating.current distribution system at present in use, altering the present 
three-wire single-phase distributing system to the four-wire three-phase 
system. In regard to the best method of utilising the new plant 
along with the old, the principal solution offered by the tenderers 
consisted in removing the existing alternators and driving new three-phase 
generators from the existing 160 H. r. turbinee. This, howeve~, worked 
out as a somewhat expensive scheme, and Mr. Corin considered tbat it 
would be better to adopt an alternative suggested by himself—viz., to 
replace entirely the existing turbines and alternators by new three-phase 
sets, this effecting a saving in the cost of maintenance and providing for 
uniformity of plant and simplicity of working. The frequency chosen was 
50 cycles per second. The superior regulation of the transformers supplied 
by English manufactures induced Mr. Corin to adeise the letting of the 
transformer section of the contract separately. The tendera so digested 
left that of Witting, Eborall & Co. (for Kolben plant) for four generators 
with turbines and switchboard at £6,000 the lowest. The Continental 
tenders (Mr. Corin continues) were worked out with commendable care and 
attention to detail, the only other tender equalling them in this respect 
being that of the Electric Construction Co. Mr. Corin plumps for the 
adoption of the Kolben generating se's with transformers to be supplied 
by an English manufacturing firm. 


Leeds.—The Corporation are applying to the Board of Trade for 
a prolongation (till Aug. 8, 1905) of the periods limited by the 
Tramways Act, 1870, for commencement of ths works necessary 
to comply with the terms of their tramway order, 1902. Objections 
by July 18. „ 

Lichfield —The Council have resolved to apply for a supplemental 
provisional electric lighting order for Whittington Barracks and the 
surrounding villages. | 

Light Railways.—The County of Hertford (Barnet and Bushey) 
Light Railways (No. 2) Order and the Watford and District Light 
Railways Order have been submitted to the Board of Trade for con- 
firmation. Objections by July 10. 

The Woodbridge and Bawdrey Light Railway Order has been sub- 
mitted to the Board of Trade for confirmation. Objections by July 9. 

Stretford District Council have decided to apply for an order 
authorising construction of a light railway in Stretford and 
Davyhulme, to join up with the proposed South Manchester system. 


London County Council. —At Tuesday's meeting on the application 
of the Marvlebone Borough Council for the sanction of the Council 
to the borrowing of £1,274,000 for the purchase of the Metropolitan 
Electric Supply Co.’s Marylebone undertaking, the Finance com- 
mittee reported that the solicitor had advised the committee that it 
was not possible for the Council to sanction the proposed loan with- 
out further statutory authority being possessed by the Borough 
Council enabling it to borrow, and Mr. IIaldane, K. C., who had been 
consulted, confirmed this view. Accordingly it was recommended 
that the application be not granted.— Agreed to without discussion. 

Light Raihioays.— It was resolved to oppose before the Light Rail- 
way Commissioners the application of the Harrow Road and Padding- 
ton Tramways Co. for authority to construct the light railways 
specified in tha Harrow Road and Willesden Light Railways Order, so 
far as that measure applied to railways within the county of London. 

Conduit System.— Replying to Mr. Hubbard, Mr. D nn said that, 
notwithstanding prophesies to the contrary as to the interference 
which rains would cause with the conduit system of traction, they 
had only been hindered about half an hour at Dilham. 


London County Council Tramways. — The section of the London 


County Council's South London electric tramways between Ken- 
nington Park and Camberwell Green is now open. 

A conference of representatives of Metropolitan Borough Councils 
north of the Thames will be held on July 1 to discuss united action 
in securing uniformity of system on the County Couucil's northern 
tramways when their conversion to electrie traction is effected. 


Loughborough. The Leicestershire and Warwickshire Electric 
Power Co. offer to supply the Corporation with electricity in bulk, 
two or three-phase, at Idd. per unit, or transformed to continuous 
current at 14d. per unit, a minimum of 50,000 units per annum being 
guaranteed, an undertaking being given by the company to supply up 
to a maximum of 300kw. This offer, together with a request by 
Pe compen to be allowed to supply private consumers in the 
district has been detinitely declined. Negotiations between the Cor- 
poration and the Empire Electrical Power Co. have been discon- 
tinued. Having regard to the unsuccessful negotiations with 
companies and to the advice of the consulting engineer (Mr. C. H. 
Gadsby) not to allow the Councils electricity supply powers to 
lapse, the Council are recommended by the Electricity committee 
to proceed to exercise their powers, and a report presented by the 
committee has been unanimously adopted. 


f Maidenhead Mr. R. H. Bicknell held an inquiry last week 
into the a eE of the Council for sanction to a loan of £10,000 
for new plant, cables, &c., and building extensions at the electricity 


works. Mr. H. R. J. Burstall (the consulting engineer) stated that 
the total equivalent 8 c.p. lamps applied for was 8,053, and that 
unless the new plant was available by the early autumn the works 
would be overloaded. The original estimate of expenditure was 
£24,249, and the actual expenditure £23,022. 


Manchester.—The Tramways committee have reduced the rate 
for reserving cars for private parties to 5s, per mile for adults and 
3s, for children, minimum 103. | 

Mansfield (Notts.).— We announced in our issue of June 12 the 
completion of the Mansfield electricity supply works, which were 
opened on the 17th inst In connection with this event, a hand- 
some souvenir has been prepsred, of which & copy has been kindly 
forwarded to us. The photographs from which the illustrations 
are made bave been exceptionally well taken by the Sherwood 
Photogrephic Co., Mansfield. 


Morecambe.—The accounts of the Electricity committee show a 
less of £1,531. Generation costa have, however, been reduced by 
jd. per unit. The chairman of the committee (Ald. Carleton) holds 
that both the electricity and gas undertakings are over capitalised. 

The electrification of the tramways is under consideration. 

Northfieet. —The Board of Trade have deferred consideration of 
the revocation of the Council's electric lighting order for one year. 

Pangbourne..— The Council have notified the Whitchurch and 
Pangbourne Electric Supply Co. that no public electric lighting is at 
present contemplated. 

Penmaenmawr.— The Council are considering a proposal to share 
with local quarry owners the expense of establishing and maintaining 
electricity works for lighting the promenade and a jetty connected 
with tbe quarries. 

Personal.— Mr. E. A. Uttley, formerly of Manchester electricity 
works, who (as announced in our issus of March 27 last) has been 
appointed chief constructor aud electrical inspector to the Rho desi au 
Government, has arrived at Bulawayo. 

Perth.— The accounts of the Corporation's electricity department 
for the year to May 15 show total revenue £4,457, expenditnre £2,523. 
After paying interest and capital charges there is a balance of £89. 

Poplar (London).— The Electrical committee recommend exten- 
sions to the generating plant, proposed by the electracal engineer 
(Mr. A. Blackman), at a cost of £1,962, and the recommendation has 
been approved. 


Presentation.—On the occasion of his wedding last week Mr. H. 
Allcock, A. I. E E. (with Messra. W. T. Glover & Co., Trafford Park) 
was presented by members of the staff with a clock. 


Ramsgate.—A special meeting of the Council was held on 
Monday to further consider the electric lighting question, The reso- 
lution recently passed to accept the proposals of the National Electric 
Wiring Co, and to apply for sanction to borrow £35,000 was 
rescinded, and a special meeting has been called for tc-day (Friday) 
to consider afresh the proposals cf the companies which recently 
tendered for the transfer of the Ramsgate provisional order, 190). 


Royal Agricultural Show, 1903.—The sixty-fourth annual 
exhibition of the Royal Agricultural Society of England is being held 
in the new grounds at Park Royal, London, W., and remains opea 
till to morrow (Saturday). There is very little of an electrical 
nature at the show, but several well-known firms of engine builders 
are well represented. The Newton Electrical Works, Taunton, show 
Mawdsley's patent dynamos and motors, and oil and gas engines ; 
Messrs. Robey & Co. have an excellent display of steam, oil and gas 
engines of their well-known types. A working model is shown at 
this stand (36) of a horizontal engine combined with alternator for 
electric lighting work where space is limited. At Messrs. Crossley 
Bros.’ stand (48) a conspicuous display of gas and oil engines is made, 
including a 104 m H. P. gas engine combined with Crompton dynamo. 
Messrs. Richard Hornsby & Sons’ stand (55) includes a number of 
Hornsby-Akroyd oil engines. A Jarge number of these machines are 
erected in tbi: country driving emall electric lighting plants in rural 
districts. Atstand No. 10 the British Uralite Co, have a show of their 
special insulating material. At stand 312 Messrs. Gilbert Gilkes & Co. 
show a variety of turbines and water-wheels. Messrs. Merry weather 
& Sons at stand 423 have a fine show cf pumps for all pm poses, and 
Messrs. W. H. Willcox & Co., at stand 348, have a remarkably fine 
exhibit ot all kinds of pumps, engineers’ stores, accessories an 
sundries, At stand 378 the James Keith and Blackman Co. 
exhibit a number of their well-known “ Blackman” fans, &c. 
Other firms who may be mentioned for some excellent exhibits of 
engines are Messrs, Charles F. Wilson & Co. (oil engines), Drake & 
Fletcher (oil engines), Blackstone & Co. (oil engines), R Cundall & 
Sons (oil engines), Forward Engineering Co. (oil and gas engines), 
J. & F. Howard (oil engines), J. and jn Gwynne (steam and oil 
engines). This firm show a direct-coupled steam engine and dynamo 
and also an oil engine and dynamo direct-coupled. Messrs. Foster 
& Co. show a number of excellent engines, and the National Gas 
Engine Co. have on show ten of their engines, one direct.coupled to 
a dynamo. The show is a good all round group of exhibits. 


Salford —The annual report of the borough electrical engineer 
(Mr. C. D. Taite) on the position of the Corporation’s electricity 
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supply undertaking at March 31 last shows that the capital expen- 
diture during the past year was £102,217, including £64,831 for 
mains, £25,105 for machinery and £10,242 for buildings, bringing 
the total to that date to £487,708. 

Tbe income during the year was £45,224, compared with £17,592 in the 
previous year, the working costs being £21,179 and the capital charges 
£26,439, against £16,336 and £14,470 respectively for the previous year. 
[a spite of the increase of £11,069 in capital charges, the deficit for the 
year under review was only £2,390, against £13,214 for 1902, and Mr. Taite 
considers that, with capital expenditure at a much lower rate than for 
several years paat, a balance on the right side may be expected next year. 
During the year three additional generating sets have been started, making 
eight now available, 5,804,861 units of electrical energy were generated 
(an increase of 3,943,407 over the previous year), and were disposed of as 
follows :—Private lighting 908,554 (increase 113,247), public lighting 
150,528 (increase 131,057), tramways 3,570,434 (increase 2,912,054), used 
in station, testing, &c., 551,581 (increase 448,095). The supply for power 
is à new item, accounting for 334,507 units. There were 714 consumers 
at March last (increase 152), the equivalent 8 c.p. lamps connected were 
90,573 (increase 16,830), and the horae-power of motors connected was 
1,005. ‘The total length of cables of all kinds (lighting, traction, power 
transmission, telephone, &c.), in use, is 205 miles yds, ; 59 motors are 
out on hire (total 5356 H.P. to 31 consumers), The average price charged 
per unit was 3°09). for private supply, 1 29d. for public lighting and 1:954. 
for traction. Working costs were 1:067d. per unit, and total costs, includ- 
ing interest and sinking fund, 2:599d. The cost of coal per unit was 
0:297d., compared with 0°84d. 

Salisbury Plain.— It is said that there is a desire locally for a 
telephone service between the Plain camps and Salisbury, that there 
are numerous prospective subscribers, and that the military authori- 
ties would welcome the innovation. 


Stepney (London).—The Council, on Wednesday, resolved to 
^onsent to the urderground but not to the overhead system of 
traction for the London County Council’s tramways in this district. 

Stoke Newington (London).— At last week’s meeting the Council 
decided to allow discounts of 5 per cent. to consumers of electric 
energy whore demands exceed 5,000 units per annum and 10 per cent. 
on 10,000 unite. 

The North Metropolitan Tramways Co. notified commencement of 
the work of conversion of the tramways in the northern portion of 
the borough to electric traction. 

Teddington.—The Council have leased their provisional electric 
lighting order to the Twickenham and Teddington Electric Supply Co. 


Tynemouth —Mr. M. K. North has held an inquiry into the 
application of the Corporation for permission to borrow £12,880 fo 
electricity supply. The application was unopposed. j 

Watford.— Th» electrical engineer (Mr. W. H. F. Colebrook) is 
preparing a repoit on electricity works extensions. 

Mr. Colebrook and the borough surveyor (Mr. D. Waterhouse) are 
to visit Worcester and Bary St. Edmunds to study the electric 
pumping plant installe ! at those towns with a view to a similar 
system being adopted at Watford waterworks. 


West Ham.— S:inction has been received from the Board of Trade 
to borrow £42,014 for the acquisition of the North Metropolitan 
Co.’s tramways in the district, Arrangements are being made to 
hasten the electrification of the Barking-road line. 

Withington.—The new hospital buildings are to be lighted 
electrically. : | 

Workhouse Lighting.— Salisbury Guardians have received 
tenders from the Salisbury Electric Supply Co. and the local gas 
eompany for the lighting of the workhouse. z 

York.—The Corporation are advised to decline the proposals of 
the York Tramways Co. for the extension of their system and its 
eonversion to electric traction on the overhead system. 

Outings, &c.—The employés of the Incandescent Electric Lamp 
Co., hold their annual excursion to Hastings to-morrow (Saturday). 

The annual athletic sports of the Arc Works Club, Chelmsford, 
was held on Saturday.. A large number of visitors were invited to 
view the contests, Preceding the races the guests were shown over 
Messrs, Crompton’s fine works, a description of which appeared in 
The Electrician, Vol. XLL, p. 89, and Vol. XLIX., p. 662. At the 
dinner subsequently taken in the recently-built mess-room for the 
men, Col. Crompton drew attention to the fact that the company 
had recently commenced employing girls for light work, and that 
the experiment had proved satisfactory to both sides. The interest. 
ing contesta over, the prizes, presented by the employers, members 
of the staff ard various other gentlemen, were distributed by Mrs. 
Crompton. The function throughout illustrated the harmony and 
good will existing between the company and their employ és. 

The ste ff of the Isle of Wight Electric Light and Power Co., from 
the stations at Ventnor, Sandown, Shanklin, Newport and Cowes, 
took their summer outing on Saturday last. In the course of the 
proceedings, Mr. A. E. Mayes, the engineer and manager, referred 
to the success of the company as being due in large measure to the 
energies of the working stati. He stated that in Ventnor 40 per 
cent. of the householders had electric lighting, which he thought 
was a record for the United Kingdom. 


jenny and grab to 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The Corporation of Weymouth and Melcombe Regis invite tenders 
for supply, delivery aud erection of (1) Lancashire boilers, (2) engines 
and dynamos, (3) overhead travelling crane, (4) switchboard and 
battery boosters, (5) storage battery, (6) arc lamps and arc lamp posta, 
(7) pipework, feed pumps, economiser, ejector, condensers, &»., (8) 
distributing mains and feeders, Specifications, &c. (for Nos. 1 to 7 
inclusive), after 27th inst, and No. 8 afcer July 1, from the town 
clerk, Mr. Richard Nicholas Howard, Municipal Offices, Weymouth, 
and can be seen at, but not obtained from, the offices of the consult- 
ing engineers, Messrs. Kennedy and Jenkin, 17, Victoria-street, 
Westminster, S. W. Tenders to Mr. Howard by July 19.. Au adver- 
tisement gives additional information. 

Hammersmith (London) Borough Council invite tenders for 40 
alternating-current series arc lamps and accessories. Specification, 
&c , from the engineer, Mr. G G. Bell, electricity works, 57, Fulham 
Palace-road, London, W., and tenders to Mr. H. Thompson, town 
clerk, by 6 p.m. July 15. An advertisement contains additional 
particulars. 

Coventry Corporation invite tenders for pipe-work, economiser, coal- 
conveying plant, stokers and sundries. An advertisement gives 
further particulars. Specifications from the engineer and manager 
(Mr. Joseph A. Jeckell), electricity works, Sandy-lane, Coventry. 
Tenders to town clerk by 10 a m. July 2. | ! 

West Hum Town Council invite tenders fcr high-tension paper- 
insulated cable for tramway feeders; also for telephone and pilot 
wires. Specifications from borough electrical engineer (Mr. James 
K. Bock). Abbey Mills, West Ham. Tenders to town clerk (Mr. 
Fred E. Hilleary), Town Hall, Stratford, E., by 4 p.m. of July 14. 
See also advertisement. 


Stepney (London) Borough Council invite tenders for the supply of 
fced, suction and other pipe-work, water-softening plant, and storage 
tanks. Specifications (after June 29) from Mr. Arthur Wright, con- 
sulting engineer to the Council. Tenders (addressed chairman of 
Electrical committee) to the offices, 27, Osborn-street, Whitechapel, 
by noon July 21. Se also advertisement. 

St. Pancras (London) Borough Council require about 31 miles of 
lead-covered armourei cable. Specification, &^., from the chief 
clerk, electricity department, 57, Pratt-street, London, N.W., and 
tenders to the town clerk (Mr. C. H. F. Barrett), Town Hall, Pancras- 
road, London, N.W., by noon July 14. See also advertisement. 

St. Pancras Borough, Council also invite tenders for about 
350,000 carbons during 12 months. Tenders to town clerk (Mr. 
C. H. F. Barrett) by noon July 14. 

St. Pancras. Borough Council also invite tenders for an electric 
ing's- road power-house. Specifications, &.., 
from the chief clerk, Electricity Department, Pratt- street, N. W. 
Tenders by noon 14th inst. to the town clerk (Mr. C. II. F. Barratt), 
Town Hall, Pancras-road, N. W. See advertisement. 

Tenders are invited for the supply of rubber-covered wires and 
cables, accessories, continuous-current meters and centrifugal pump 
and motor to Norwich Corporation electricity department. Specifi:a- 
tion, &c., from the city electrical engineer. Tenders (addressed 
tə chairman Electricity committee) to the electricity work», Duke- 
street, Norwich, by 10 a.m. July 8. See also advertisement. 

Poplar (London) Borough Council Electricity committee invite 
tenders for arc lamp carbons, Specifications, &e, from the borough 
electrical engineer, electricity works, Glaucus-street, Bromley-by- 
Bow, E. Tenders by 10 am. July 8, to the town clerk (Mr. Leonard 
Potts), Council offices, High-street, Poplar. See also advertisement. 


Chorlton Guardians invite tenders, by 10 a.m. of Julv 3, for wiring 
hospital pavilions, surgical ward, nurses home and master’s house 
the workhouse and laundry and infants’ schools at the cottsge 

omes, | 

The Metropolitan Electric Supply Co. have been invited by 
Paddington Borough Council to tender for the lighting of 4 miles of 
the Harrow and Edgware-roads, 

Leek Urban District Council invite tenders for switchboard and con- 
nections, balancer transformer and motor-generator, storage batteries 
and travelling crane. Tenders to chairman of Electric Lighting com- 
mittee by noon July 9. 

Aberdeen Tramways committee invite tenders for the electrical 
equipment of their Torry tramway route. Tenders by noon 30th inst. 
to the city electrical engineer (Mr. J. Alex. Bell). ' 

Proposals are invited for the '* free" wiring cf consumera’ premires 
in Stoke Newington (London). Applications to town clerk (Mr. Geo. 
Webb), Town Hall, Stoke Newington. 

St. Pancras (London) Guardians invite tenders for wirlng and 
fitting their infirmary at Dartmouth Park Hill, N., for electric light. 
Tenders by noon July 2. 
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Hornsey District Council invite tenders by 4 p.m., July 6, for 
wiring and for erecting ventilating fans ab the Council's offices, 
Highgate. 

Sheffield Electric Light committee invite tenders for super- 
Rtructure of engine room, pump room, and boiler house. Tenders by 
June 30. 


Batley Corporation, by July 3, require tenders for tramway feeder 
and booster panels, and Highfield reversible booster. 

Swindon Corporation require tenders by July 1 for wiring the 
technical school. 
. Glasgow Corporation invite tenders by 11 a.m. July 1 for construc- 
tion of tramways. 


Greenock Corporation require tenders for oil and engine-room stores 
for the electricity department. Tenders by July 9. 

Aberdare Council require electric call bells for fire brigade. Tenders 
by July 11. 

Middlesbrough Corporation invite tenders by July 4 for under- 
ground mains, road work, &c. 


The Cleveland Trust (Ltd.) require a storage battery at Saltburn- 
by-the- Sea. 


Wakefield Corporation require an oil separator for 30,600lb. of 
steam. Tenders by 30th inst. 


Lirmingham Corporation want tenders by 29th inst. for supply of 
26,0C0 tons of coal to electricity works. 

Leicester Tramways committee invite tenders by July 10 fer 
erection of car sleds, workshops, stores, &c. 


Wolverhampton Guardians require tenders by noon July 2 for 
telephones and electric bells at the workhouse. 


Pietermaritzburg (Natal) Corporation invite tenders for electric 
cables, feeder boxes, junction boxes, cable terminals and telephones. 
Tende:s to Messrs. Ford Bros., 12, Southampton-street, Fitzroy- 
square, Londen, W., by July 6. 

French Postand Telegraph authorities, 103, Rue de Grenelle, Paris, 
will receive tenders until July 2 for tupply of insulated electric cables. 

Tenders are required by July 17 by the French Ministry of the 
Colonies, 4bis, Rue Jean-Nicot, Paris, fur supply of 100 tons annealed 
and galvanised iron telegraph wire for Indo-China. 


Tenders will be received at the Central Office of the Ministry of 
the Interior, Cato, up to 11 a.m. July 11, for a proposed electric 
lighting installation at Kasr-el-aini, Egypt. All further particulars 
can be obtained at the address given. 


TENDERS REOBIVED AND ACCEPTED. 

We learn that the contract for the reconstruction of the electric 
light and power transmission plant for Launceston, Tasmania, has 
been placed with Messre. Witting, Eborall & Co., of Temple Bar 
House, London, E. C. The contract comprises four Francis type 
turbines of 445 B. H. P. each, direct coupled to 300 k. w. three-phase 
generators, giving a terminal pressure of 5,000 volts. Also high and 
low-tension switchboards in generating station and sub-station, and 
separately driven exciters, motors, transformers, and material for the 
overhead transmission line. The plant previously in use consisted 
100 k.w. single-phase alternators, giving 2,000 volts. The recon- 
atruction of the present plant is being carried out to the specification 
of Mr. William Corin, city electrical engineer of Launceston. 


Derby Tramways committee on Tuesday decided to recommend 
the Council to accept the tender of J. G. White & Co. for the con- 
struction and equipment of 6 miles, 3 furlongs, 6 chains of electric 
tramways and the supply of cars at £87,627. 103. Seventy-two 
tenders were received for the whole or portions of the work. The 
total length of route authorised by the Corporation’s Act of 1901, 
including lines acquired from the Derby Tramway Co., is 17 miles 
7 furlongs 3:15 chairs. 


The fullowing tenders have so far been accepted by Wednesbury 
Corporation (to specifications cf Mr. F. J. Warden-Stevens) :— 

Phenix Dynamo Mfg. Co., motor generators. 

British Westinghouse Co., battery boosters. 

British Accumulator Co., battery of accumulators. 

W. Sanders, switchboards. 

W. T. Glover & Co, cables. 

The following tenders have been received for the erection of a 
chimney shaft at Southampton electricity works, South Shore: — 

Alphons Custodia Chimney Construction Co. (complete work in four 
months), £2,789 ; Danton Lee (four months), £2,453. 133. 10d. ; Myles 
pnd Warner, £2,444, 15s. ; Radford and Greaves (six months), £2.023 ; 
H. Stevens & Co. (six mon ha), £2,886; J. and F. Wilson (eight months), 
£2,822. 14s, 5d. ; and R. H. B. Neal (five months), £2,020. 

Glasgow Corporation are recommended to accept the tender of 
John Green & Co. for building work at Port Dundas electricity works. 
A tender by Babcock and Wilcox for coke conveyors at £3,487 is 
also recommended for acceptance. 


Limerick Council have accepted the tender of P. Dillon, Limerick, 


- nne work at £63. 10s. Victor Coates & Sons also tendered at 
51. 118. 


Limerick Council have also accepted the tender of the Electrical Co. 
for electricity meters, 


The tender of the Callender Company to supply at schedule rates 
articles and materials required in connection with the extension of 
electric mains for Battersea Council has been accepted at £1,148 
(estimated). 

The Electrical Power Storage Co., 4, Great Winchester-stre:t, 
London, E.C., have received the sub-contract from the British 
Westinghouse Co. fora storage batterv for Heysham Harbour Works, 


London County Council have accepted the tender of McDowall, 
Steven & Co. to supply nine lamp standards for the electric lighting 
of Waterloo Bridge for £141. 15a. 


Stirling Boiler Co. have secured a contract for boilers, superheaters 
and chain grate stokers for the electrical power generating station at 
Copenhagen. 24 Vontinental firms tendered. 


Wigan Corporation have accepted the tender of the Commercial 
Electric Co. for 1,200 16 c.p. incandescent lamps, and that of the 
British Insulat:d and Helsby Cables Limited for cables. 

West Ham Corporation have accepted tenders of the Vulcan 
Electric Co. for wiring and fitting Holborn-road school at £695, and 
Napier-road school at £578. 

Whitehaven Guardians have accepted the offer of the Corporation 
to supply current a‘ Gd. per unit for lighting the workhouse and 
infirmary. 

New Century Arc limp Co. have accepted the tender of Rowland 
Carr & Co., 6 and 8, Lime-street-square, London, E C., for the supply 
of 60 arc lamp pillara. 

Messrs. Belliss and Morcom have received an order from the Elec- 
trical Co. for a 22) H P. engine for direct coupling to a continuous- 
current dynamo of the Electrical Co.'s mike, for Worksop. 

The Brandon Bridge Co., Motherwell, have received the order for 
girder and roofing work at the extensive works at Yoker for the Clyde 
Valley Electrical Power Co, 

Battersea (London) Council have placed an order with Gilbert Are 
Lamp Co. for double carbons for 112 arc lamps at £235, 

Kingston-on-Thames Corporation have accepted the tender of 
W. Adams for wiring Maplecroft at £12. 7s. 

Finchley School Board have accepted the tender of H. Farmer & Co. 
for wiring the higher elementary school at 12s. 6d. per point. 

Messre. Lowdon Bros. & Co. have ordered three Belliss and Moreom 
engines for coupling direct to Mavor and Coulson continuous-current 
dynamos, forthe Fife and Kinross Asylum, Cupar. 

Manchester and Salford Corporations have placed orders with 
Veritys Limited for starting switches for hired-out motora, | 

Watford Council have accepted the tender of Croager Bros. for 
machine tools for the electricity department at £190. 23. Gd. 

Warrington Sanitary Works committee have accepted the tender 
of Veritys Limited for a 5 n.r. electric motor at £32. 3s. 

The tender of Ledward & Co. has been accepted for the supply of 
a condenser to Morecambe electricity works, 


BUSINESS NOTICE. 


Messrs. F. M. Long, E. Schattner and F. W. Harmer (trading as 
Schattner & Co.), Norwich, have dissolved partnership. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
A. J. Noble, lately trading as A. J. Noble & Co., electrical engi- 


neers, 567, Battersea Park-rcad, London, S. W., has been adjudicated 
bankrupt. 


An application for the discharge of E. B. Pym, electrical engineer, 
formerly of Bar-chambers, Scarborough, will be heard at Bankruptcy- 
buildings, London, W. C, on July 10. 

The discharge of W. T. Sampson (now or lately trading with Walter 
Morton as Morton and Sampson, electrical engineera, &c.), Stockton 
Heath and Warrington, has been grauted, subject to debtor consenting 
to a judgment for £329. 11s. 41. (the amount of debts remaining 
unsatisfied at the date of the order) which will be considered 
satisfied when 3:. in the £1 has been paid on all the debts proved. 

The Electro-Magnetic Traction Co. (Ltd) is to be wound up 
voluntarily. Mr. J. H. Howard, Hamilton House, Bishopsgate- 
street Without, London, E C., is liquidator. 

A meeting of Norwich Electricity Co. (Ltd.) will be held on 
July 20 at 30, Moorgate-street, London, E. C., to receive an account 
of the winding-up. ‘lhe company’s undertaking has been taken over 
by Norwich Corporation. 

In the liquidation of the Meyra Electric Co. (Ltd.) the liquidator 
has been releascd. 

Windiog.up Petition.—A petition for winding-up the Electric 
Tramways Construction and Maintenance Co, (Ltd.) will be heard at 
the Law Courts, London, on 30th inst. 


Plant for Sale.—Messrs. George Piggott & Co., 110, Cannon- 
street, London, E.C., have for sale a direct-coupled dynamo. See 
advertisement. 

Messrs. F. W. Brackett & Co., Colchester, advertise for sale, 
in running order, 12 H.P, Crossley gas engine and 110 volt, 150 
ampere Crompton dynamo, with switchboard and piping. 
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Works for Sale.—Modern electrical engineering works are 
advertised for sale as a going concern on another column.  Particulars 
from Mesers, David Smith, Garnett & Co., C.A., 22, Booth-street, 
Manchester, or from Messrs. Wheatley Kirk, Price & Co., 5, Albert- 
equare, Manchester. 


Premises to Let.— Messrs. C. C. and T. Moore advertise else- 
where some spacious premises in Upper East Smithfield, on the 
borders of the City of London. 

Messrs. L:opold Farmer & Sons also have some ¢ligible ware- 
hous and factory premises to let, as will be seen in their announce- 
ment on another page. 

Mr. A. Lefever has warehouses to let in centre of the cabinet-making, 
metal- working, &c., district of Old-street, City-road, London, E. C. 

Catalogues.—A handsome catalogue of telephones and telephonic 
apparatus is issuel by the National Telephone Co., Telephone House, 
Victoija Embankment London, EC, listing an infinite variety of 


al kinds of apparatus and material used in telephone installation 
work on either a large or small scale. The ca'a'ogue is a bulky 
book of 160 quart? pages, and 

contains . illustrations of all 
classes of telephone instruments 
in general use at the present 
time. Our second illustration 
shows a dictation set intended for 
persons requiring the free use of 
their hands for typewriting, 
shorthand, &. There are illus- 
trations in the catalogue showing 
the application of these dictation 
sets, The first illustration above 


shows a complete sick room 
set, which provides for the 
patient a d combination 


. and receiver, with 
ringing and speaking keys iu 

the handle, dd s house ý e to 

be placed in the apartment with 
which it is desired to communi- 

cate, the object being to establish 
immediate communication be- 
tween any two rooms. This set 

can be easily adapted as a reply 
instrument by replacing the hand 
combination by another “ house" 

set. Some instructive illustra- i 
tions of the Liverpool pattern N 
fire and police alarm system are 
given, and a police signal system 

is also illustrated and described. 

The company announce that, 

with a view to making the list 

of .general utility, purely tech- 
nical terms have been avoided as 

far as poseible, and any further 
information required by the trade 

will be supplied on request. The 
information accompanying the 
illustrations is more than usually 
complete, the arrangement of the | 
numerous items of apparatu: is excellent, the get-up of the book is 
in the best style of trade catalogue production, and altogether the 
National Company's latest list is a creditable work. 


Catalogues, &c.—' The General Electric Co. have issued a catalogus 
illustrating and describing the installed * Angold" arc lamps at 
Hornsey, Middlesex. 

A well-got.up list of “ A. B. P.“ storage batteries is to hand from the 
A. B. P. Accumulator Co, Parkfield, Stockton-on-Tees, in which full 
particulars of these batteries are given. The catalogue is accom- 

nied by a list of stations where these A. B. P.“ accumulators are 
installed, including Barnstaple, Dartford, Devonport, Mexborough, 
Oban and Worcester, and large-size photographic illustrations are 
given of the battery rooms at these stations. 

Messrs, Connolly Bros., Blackley, Manchester, sole manufacturers 
of “ Blackley " tape have prepared a new list describing the uses of 
this material. The pamphlet is illustrated, and contains full 
particulars of this useful material. 

We have received from Messrs. Pirelli & Co. of Milan a well- 
executed view of the company’s extensive works at Milan, Spezia and 
S We have also received two pamphlets, one entitled 
* Reasons for the Employment of Insulated Wires for Overhead 
Lines Under Insulators,” and the other Notes upon the Extensive 
Works of Pirelli & Co," who are manufacturers of all kinds of 
indiarubber, gutta-percha and asbestos goods, as well as of electric 
wires and cables of all descriptions. This latter pamphlet states 
that the firm was founded in 1872 on & amall scale, but as soon a3 à 
staff of competent employ é3 could be got together considerable expan- 
sion took place, until, in 1880, new buildings were erected aud an 
extensive plant for electric cable manufacture was put down, as well 
as a special ty pe of machinery for the manufacture of a large variety 
of gutta-percha goods. Ia 1883 the firm became a joint stock con- 
cern, and considerable alditions were made to the plant. A list is 
given of the principal contracts carried out by the firm during the past 
20 years, which includes a considerable quantity of submarine tele- 
graph cables made and laid for the Italian and Spanish Governmenta. 

The Union Electric Co. forward us a copy of a pamphlet forming 
part of their new catalogue, the subjects dealt with being Union 
ampere-meters and voltmeters. The pamphlets describe the follow- 
ing apparatus: 9-12, portable ampere and volt and ohm meters; 
13, traction and electromobile ampere and voltmeters ; 15-18, small 
size (2-44-inch) precision type ampere aud voltmeters ; and 19, typical 
scales and dimensions of switchboard instruments. 


Electric Motors.—The Electrical Co. have, we are informed, 
been lately paying special attention to the provision of reliable insu- 
lation in their continuous-current motors of the “E.G.” type. To 
put the insulation to a severe teat under adverse conditions, an open 
type motor was erected some two months ago on the roof of the 
company's London premises in Charing Cross- road. The motor was 
allowed to remain on the roof every night during this period under 
all conditions of weathek. From an inspection of the motor yester- 
day we are able to confirm that, to all outward appearance, it had not 
suffered from the exposure. Tae motor was running during our 
inspection. e | 

Exports of Blectrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including ri doe and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from June 17 to 23, with the ports of 
destination :— 

Africa— Alexandria, £174 ; Cape Town, £2,007; Delagoa Bay, £150 ; 
Durban, £1,497 (including £990 telegraph material); East London, £42 ; 
Port Elizabeth, £96. Australasia—Adelaide, £17; Auckland, £80; 
Hobart, £900 ; Lyttelton, £260 ; Melbourne, £359 (including £45 telegraph 
material) ; Perth, £171 ; Sydney, £461 (including £57 telegraph material). 
Belgium — Brussels, £90 ; Ostend, £40. Canada—Montreal, £130 ; Toronto, 
£156. Ceylon —Colombo, £26. Channel Islands, £701. China—Shanghai, 
£927. France Rouen, £19. Germany—Hamburg, £970 (telegraph 
material). Holland — Rotterdam, £13 (telegraph material). Hong Aong— 
£64. India—Bombay, £222 (including £178 telegraph material) ; Calcutta, 
£1,143 (including £26 telegraph material); Madras, £73. Japan—Yoko- 
hama, £108. Spain—San Sebastian, £38. Straits Setllements— Penang, 
£45; Singapore, £195. Turkey—Constantinople, £155. Total £10,627, 
against £8,364 in the corresponding week last year (June 18 to 24.) 


COMPANIES' MEETINGS AND REPORTS. 


— dp ———— 


Rand Central Electric Works (Ltd.). 


The annual meeting was held yesterday, Sir C. Rivers WiLsoN, K. C. M. G. 
C.B , presiding. . 

The SECRETARY (Mr. H. Rogers) read the notice convening the 
meeting, and also the auditors’ report. 

The CHAIRMAN said : With regard to the accounte, you will remember 
that the war did not terminate till, I think, about the end of May; in fact the 
military guard which was in charge of our works for their defence 
was not withdrawn until the month of June, and of course you will 
readily understand that the blighting influence of the war affected 
our operations during the whole of the year. The consequence of the 
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unsettled state of the country, resulting from the operations of the war, 
has, of course, affected us in many ways. A number of the mines have 
been closed, or working only short time, which naturally gave us very 
little work to do for them. Again, there was great difliculty during the 
past year in obtaining the necessary labour ; but I need not go into detail 
as to the extremely natural results of the circumstances prevai ing ia 1902, 
as they will, I am sure, be readily understood by you. Turning to the ac- 
counts, the first item on the debtor side of the balance-sheet which will 
strike you is that of sundry creditors £5,857. These are represented by 
£3,450 Johannesburg trade accounts which hive now been reduced — that is 
since Dec. 31—to about £400. The same remark applies to the £2,250 
due on Dec. 51 last to Messre. Siemens & Halske, which amount has been 
reduced to £100, and the balance of £160 sundry accounta due in London 
had since keen paid. The only other item on that side to which I need 
refer, is the special reserve account which, I think, I mentioned to you 
last year as being possibly available for a set-off and for a reduction of our 
debit balirce ; but you will observe that we have thought it desirable to 
write off as against that account a certain amount of the military protec- 
tion and sundry war expenses, viz, £1,408. There eti!l remains a con- 
siderable sum outstanding as regards the war expenses, to which I will 
refer in à few minutes. "Turning now to the credit side of the balance 
sheet, there have been considerable additions made to our works during the 
year amounting to £4,850. Mines installation account for an increase of 
£4,580. This expenditure has been laid out principally in the erec- 
ticu of a lire inspector’s station. That is distinctly remunerative and profit. 
able expenditure, aa it will enable us to obtain profits from the mines and 
other customers, The water supply has required an additional expendi- 
ture of £1,100, and the water storage will be greatly improved b7 a 
reduction of the evaporation surface and by the constrnction of a 
division dam to ensure better circulation. As regards sundry creditors 
£9,563, £8,150 of this consists of accounts for electricity supplied 
for December, but not paid for until this year. By far the greater portion 
of this has since been received. There remains the claim against the Imperial 
Government, amounting on balance to £2,739, in respect of damage caused 
to the plant at the time of the Boer raid, and the amount of the claim has 
been lodged with the authorities. l am bound to say that the applications 
we have made with the Goverumen“ in respect of what I consider to be an 
extremely equitable claim has not been very favourably received up to the 
.present time, although I do not altogether despair in persuading the 
Government to see the extreme justice cf our demand. Iam given to 
understand that the Government adopt the principle—if ycu can call it a 
principle, I call it by a different name—ttat compensation may be given 
to individuals, bu* not to corporations, and for the life of me I cannot see 
the equity of any such distinction, which would seem to im} ly that all indi- 
, viduals are perfectly honest and trustwortby, and that all corporations are of 
of a totally different character. As to the profit and loss account you will aee 
that our working ex enses are on about the same level as they were 
in 1899, that year being the one most nearly approximating to 1902 
in respect of current supplies The amount of £8,650 for main- 
tenance had been expended principally in the upkeep and improving of 
the steam, condensing and boiler plant; the re-tubing of the latter ia 
being carried out, and will shortly be completed. You will see that the 
Whole of this sum, as well as £11,950 set aside for depreciation, has been 
provided out of the year’s earnings. With regard to expenditure in 
London, I need only remind you that the Board, in view of the finaucial 
circumstances of the Company, continue to draw half their ordinary fees. 
As to depreciation, that has been carried out on what we consider a 
very liberal basis, It isa matter which has given great anxiety to the 
Directors. They have studied and examined the question very cire- 
fully and very seriously, and, taking as the general basis for their 
direction the depreciation indicated in the equipment contract, they 
have arrived at the conclusion that the amount which they have 
now stated here adequately and fairly represents the amount which 
should be spent in depreciation. With reference to our general 
eit iation, before the war the stamping power of the mines with 
whom we have contracts was 980 stamps, of which during the year 
under review only 225 were in operation at the commencement, but the 
number was gradually increased to 530 at the end of the year 1902, or 
just a little over one-half. As soon, however, as these customers are able 
to use the full power contracted for, and the contracts which are under 
-consideration are concluded satisfactorily, of which there is every proba- 
bility, our plaut will be taxed to its utmost capacity, I may mention that 
we have at the present time contracted for 3,455 H.P., and in view of the 
state of things, and looking to the future, the Directors have at 
last arrived at the conclusion that the time has come when they 
should take steps for providing addional power, and they have there- 
fore ordered a fifth engine. At the moment we are working with four 
engines —viz., three engines and one in reserve, and, we believe now, 
having regard to the additional work which we shall be able to 
obtain, it would be desirable to take immediate steps for ordering 
a fifth engine. The capacity of such engines will be 6,000,000 kilo- 
watt hours per annum, but as the demand is for only about 12 hours, the 
&ipply will be about 3,000,000 kilowatts. That, I believe, is calculated to 
represent a gross profit of £18,000 to £20,000 a year. As regards tbe cost, 
W : have not an absolute specification at present completed, and therefore 
tenders have no* heen called for, but it is anticipated that the cost will be 
something like £50,000 ; however, I may a‘ once reassure the shareholdera 
that the board will be able to make such financial arrangemen's for pro- 
viding this money as will not entail a demand being made on the share- 
holders, S> far as regards the Company's general prospects, I believe 
they are decidedly good. You will share the regret which we feel at the 
resignation of Mr. Brakhan from the chairmauship of our Local Board. 
That gentleman has been with us from the very iuception of the Company, 
&nd has rendered most admirable service during all those years, and 


especially during the recent period of trouble. Mr. Brakban is here 
to-day, and you will be glad to hear a few words from bim with reference 
to tbe general position and prospects of the Company. I now move 
the adoption of the report and accounta. 

Mr. GEORGE ZWILGMEYER : I will second that motion. 

Mr. A. BRAKHAN then gave an interesting review of the operations of 
the Company during tbe past anxious period. He referred also to the 
Company's future prospects which he regarded as most satisfactory. Con- 
cluding his remarks he raid :—4An industrial company like this cannot look 
forward to profits and dividends on the eame scale as some of the mines, with 
which a fair amount of speculation enters. We have to be satisfied with 
reasonable dividends, because, if a company like this is too remunerative, 
competition will naturally arise, and it would be unwise on our part to 
exact from our customera rates which we could not reasonably expect to 
continue to earn in the future. J might mention that the period whic’ has 
elapsed since the unfortunate destruction of our machinery to the present 
time bas been largely used in perfecting our plant. Boilers have been re-tub:d 
and other work has been done which has been charged as working costs, 
although it might reasonably have been charged against capital account, 
Still, it is always desirable to keep the capital expenditure as low a3 
possible, and although the profit and loss acoount does not look 
eo well as it otherwise would have done, still you will have the 
benefit of that policy in the future. 

The resolution was then carried unanimously, an l the retiring directora 
and auditors having been re-elected, a vote of thanks to the chairman and 
direc'ors con eluded the ;r ceedings, 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—In the 
report of the directors for the year ended March 31 last it is announced 
that a new agreement for the joint working of the systems owned by the 
Grand National Company aud the Nueva Company haa been entered into 
in anticipation of the electrification of both companies’ linee. The borrow- 
ing powers of tlie company have been increased to the extent of £700,000. 
£600,000 of this sum is required for the electrification of the lines, for 
which it is anticipated the necessary concessions will shortly be obtained 
from the muuicipality. 


MONTREAL LIGHT, HEAT AND POWER CO. (LTD.)—At the meeting on 
June 6 the accounts to April 30 were presented, and showed a net profit 
of $718,667. Four quarterly dividends cf 1 per cent. each have absorbed 
$579,554, leaving $39,313 to go to credit of surplus account. Owing toa 
break at the company's Chambly dim the company suffered a loss of 
revenue and increased operatiog expenses, estimated at $153,351 of net 
earnings. ; PEE 


NEW GENERAL TRACTION CO. (LTD.)—The report of the directors for 
the past year shows that the gross profits were £11,585. 6s. 5J. after 
charging £5,714. 4s. 8d. for general expense:, saliries, directors’ fees, 
interest on lcans and legal expenses. Deducting £9,064. 68, Sd. (5 per 
cent. interest on the outstanding mortzage debentures to March 23 last), 
there remains a balance of £2,521. Os. 2d., to which is added £11,662. 38. 9d. 
brought forward, making £14,185. 38. 11d. The directors recommend this 
amount be carried forward, and regret the company's business during the 
past year was so disappointing. The two chief reasons given are the pro- 
lorged delay iu completing the tramways belonging to the Philadelphia, 
Morton and Swarthmore Street Railways Co., of which this company holda 
the securities, and the bad weather during the epring and summer of 1902, 
which seriously affected the earnings of all the company’s English railways. 
The first-named difficulty is pow being overcome, and the auditors of the 
company are to make an examination in America of the capital expendi- 
ture and the revenue accounts of the Philadelphia undertakings. A steady 
improvement in the earnings of the company's English tramways set in 
durieg the autumn, and has been well maintained since. This improve- 
ment, however, came too late in the season to materially affect the accounts 
under review. The company has obtained a new corcession for a tramway 
between Mexborough and Swinton (Yorks. ), and promoted a bill for a rail- 
way from Coventry to Arley, to run in connection with the existing tram- 
ways. This bill was, however, thrown out in Committee of the House of 
Commons. Terms have been arranged with Coventry Corporation for 
certain extensions of the Coventry system of tramways, and a bill embody- 
iog those terms is now before Parliament unopposed. The new act alters 
the existing purchase clause under which the Corporation may acquire the 
company's tramways ; and the entire system, including the lines still to be 
constructed, will be held in perpetuity, subject to the right of the Corpo- 
ration to purchase the same, as a going concern, at the end of every seven 
years. The directors congratulate the shareholdera upon all their home 
properties being now subject to excellent purchase clauses. The Philadelphia 
Company holds the tramways in perpetuity, there being no purchase clau ʻe 
whatever. 

The accounts of the Coventry Electric Tramways Co. (Ltd), of 
the Norwich Electric Tramways Co. (Ltd.), and of the Douglas 
Southern Electric Tramways (Ltd.), in all of which the New General 
Traction Co. have large holdings, accompany this report. The working 
of the Coventry Electii: Tramways Co. for the year 1902 shows 
increased gross earnings £1,018, and on working costs an increase of 
£843, The net profit was £4,068, an increas3 over 1901 of £175. A divi- 
dend of 24 per cent. for the year, less tax, is recommended. The Norwich 
Electric l'ramways Co., for the 11 months ended June 30, 1902, made a 
gross profit of £8,526. After payment of interest, &c., their remains a net 
profit of £6,639, and a dividend of 2 per cent. for the 11 months is recom- 
mended. The number of car-miles run during the pericd was 930,678, pas- 
sengers carried 6,383,391, receipts per car-mile 771d., costs per car-mile 
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5:51d., compared with 5:91d. for the previous 12 months. The accounts 
for the Douglas Southern Electric Tramwaya (Ltd.), show a decrease on 
the gross earnings of £294 for the year ended Oct. 51 last. The net profit 
was £1,952, against £2,045. A dividend of 6 per cent. on the 7 per cent. 
preference shares is recommended, no dividend on the ordinary shares 
being declared. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The report of the 
directors states that the gross receipts in sterling for the year to March 31 
last in the River Plate were £124,470. 6s. 11d., against £114,841. 5e. 8d. 
for the previous year, and working expensea in London and the River Plate 
£68,661. 10s. 2d. Deducting interest and interim dividends, there 
remains a profit of £28,898. 16s. 3d., to which is added £6,414. 15s. 
brought forward, making £35,313. 11s. 5d. After transferring £20,000 to 
reserve (now £95,000), the directora recommend a final dividend of 4 per 
cent. on the ordinary shares, making 7 per cent. for the year, £3,715. 11s. 3d. 
being carried forward. Mr. George Keith has been appointed a director 
in place of the Jate Mr. George Cooper. 


CITY NOTES. 


— es 


MEMORANDA. —Bank rate 3 per cent. (since June 18, 1903). Price of 
silver 244d. per oz. (June 25). Consola 913—918 for money, 91,,—911§ 
for account: 24 per cent. 91}—91} (June 25). Console Pay Day, July 1 ; 
Stocks and Shares Continuation Days, July 8 and 25 ; Ticket Day, July 9; 
Pay Day, July 10; Mining Share Carry-over Days, July 7 and 24. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors recommend 
@ tinal dividend of 10 per cent. on the ordinary shares, making 8 per cent. 
for the year to March 51. 


BRUCE PEEBLES & CO. (LTD.)—Subscriptions are invited to an issue 
of 20,000 6 per cent. cumulative preference shares of £5 each, and 3,000 
ordinary shares of £5 each at par in this company, which has been 
formed, with a capital of £200,000, to acquire as a going concern and to 
càrry on the business of D, Druce Peebles & Co., engineers, Tay Worke, 
Edinburgh. The company is well known wherever electrical engineer- 
ing work is carried out, and has its ramifications in London, Cardiff, 
Manchester and Newcastle-on-Tyne, besides agencies in other towns. 
An abridged prospectus appears elsewhere, from which it will be seen 
that the managing directors state that the reasons for converting the 
business into a limited liability undertaking are to pay off to the trustees 
of the late Mr. D. Bruce Peebles, under the terms of his will, a proportion 
of his holding in the undertaking, and in the second place to provide addi- 
tional eapital for extension of the business. The business was originally 
established in 1866 and an electrical department added in 1898. This 
department, as is well known in the industry, has been a successful one, and 
the manufactures of the company are to be found in electric light and power 
installations in all parts of the world. The firm are contractors to the 
the chief Government departments, the home, colonial and foreign railways, 
for considerable installations of colliery plant, and have put down machines 
and apparatus in a large number of independent installations for various 
industrial purposes. The profits of the undertaking for the past three years 
afier proyiding working expenses, partners’ and managers’ salaries, repairs, 
renewals of tools and machinery, and depreciation of 5 per cent. on the 
book value of the working plant, amount to the aum set out in the pros- 
yectue, and the new company will take over the profits of the business 
from Dec. 31 last. The list of applications open to-morrow (Saturday) and 
will close on or kefore Tuesday next, June 30. 


CAPE ELECTRIC TRAMWAYS (LTD.)—4Àn interim dividend of 6 per 
cent. (tax free) has been declared. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of members will be closed from June 50 to July 15, inclusive, 


CORDOBA LIGHT AND POWER CO.—J)uring the week La Capital 
Traction and Electric Co., Buenos Ayres (Ltd.), have invited subscriptions 
for an issue of £100,000 tirst mortgage sterling 5 per cent: £100 bonds of 
the above company at £92. The company own electric lighting plant in 
the city of Cordula (Argentina), and require additional capital for exten- 
sion of their water-power generating station. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The following 
dividends, &c., for the year ended May 31 are recommended :— Ordinary 
Sharcs : 5e. per share (including 2s, paid in December last), and a bonus 
of 2s. per share. The trustees of the ordinary shares reserve fund propose 
to distribute 6d. per share, making 5s. 6d. per share, making 78. 6d. per share 
(374 per cent.) for the year. Founders’ Shares: A dividend for the year 
ended May 31 of £50 per share. The trustees for the founders’ shares 
reserve fund propose to distribute £5 per share, making a total distri- 
bution of £55 per share, all subject to income tax. The divicends, if 
eanctioned by the shareholders, will be paid on July 8. | 


ELECTRICAL POWER STORAGE CO. (LTD.)—The directors. at their 
meeting yesterday, resolved upon the payment of a dividend of 6 per cent. 
on the ordinary shares of the company for the year ended May 51. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The public have this 
week been invited to subscribe to an issue of 185,984 5 per cent. cumula- 
tive preference shares of £1 each in the above company, which is formed 
with a sbare capital of £1,500,000 in 500,000 of the above mentioned 
cumulative preference shares, 500,000 ordinary and 500,000 deferred shares, 
all of £1 each. Of the preference 514,016 and of the deferred 514,016 
have been issued as fully paid, and of the ordinary 115,559 have been 
issued as fully paid and 40,750 as 68. paid. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed July 1 a special settling day in 507 fully-paid £1 shares (Nos. 1 
to 7 and 120,008 to 120,507), and 120,000 fully-paid EI vendora’ shares 
(Nos. 8 to 120,007) of the General International Wireless T«leyraph and 
Telephony Co. (Ltd.). NE 


KLEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


T. Week g Ino. AGGREGATR. 
ended E or Dec. No. otl a... | Ino. or em or 
(a) weeks, “M82! Dec. (a) 
— 2 £ £ £ 
Aberdeen Corporation.. June 20 1,154 7 259| 3| 35,017 ＋ 965 
Ayr Coi poration „ T. 2i + 16 = 1,635 |+ 262 
Barns ey „54 „ „ „ 77 16 oes 4 4,085 „„ 
Birkenhead ............... „ 21 1,1147 174 .. - du 
Birmingham Tramways. „ 20 4, 752 — 281) 24 [119,615 |+ 6,294 
Blackburn Corporation. ,, 19 737 — 80 512 10,759 |+ 8866 
Pi Corporation.. „ 18 782/+ 121|$11| 9,238 |+ 1,662 
pool and Fleetwood - we ses E s 
Bolton Corporation ...... T a 1,804 |+ 258| 112 | 22,445 |+ 3,743 
BournemouthCorporat'n » 1 886| .. 12 | 11,473 8 
Bradford Corporation... , 21 3, 7097 6,527 12 | 44,022 |+ 3,770 
Brighton Corporation .. a’) 2 a 315 + ES 30 | 25,958 | + 5,289 
: ( | Apl. ,216 | - \ 
Brisbane Tramways ~\| May 6 2.282 — 290 ji8 42,359 |+ 807 
ay t 
"Buenos Ayres & Belgrano | „ 24 2569 i 850 21 | 62267 |+ 7,245 
Burnley Corporation .. June 20 699;+  43| 12 8,551 7 1,178 
Cura 5 Co.. » : g „ R5, 160 25 E T R228,507 
rne- ru ITTPR » * ) ooe 
Cardiff Corporation... „ 20 1,832 T 308| 12 | 22207 4 9,370 
Carlisle Tramways Co... „ 20 186/+ 10/124 | 4245 T 705 
Central London Railway „ 20 | 6,6074, - 905 25 174,520 + 5,129 
Chatham & Dist. Lt. Ry » 18 508| . 24 11,258 .. 
City & South London Rů „ 21 2,923 — 69 25 76,772 T 2,507 
Cork Elec. Trams. Co. » 18 0 36 24 11,100 | 333 
Devonport & Dist. Tram „ 12 455 62 233. 9,097 T 285 
Dorer Corporation. „ 20 220 3 1 2554 ^ 62 
ver ration pE ) 
Dublin & Lucan Railway| » 10 127 € 19 25) 2515 + 81 
Dublin Southern Dis. 1 802 | + 824 | 19,763 
Dublin Deitel ... „ 19 3.750 . 14424 88576) f 9477 
Dudley Stourbridge .. „ 12 7447 79 254 18,102 |+ 1,997 
Dundee Corporation ...| „ 17 3831 78 5 4,505 9501 
Gateshead & Dist, Trams ,, 12 834,4 89 233 19,370 |+ 5,766 
Glasgow Corporation. „ 20 13,717 42,080 5 | 41,810 |+ 6,542 
Gravesend—Northfleet „ 12 255! .- | 254) 4,819 ss 
Greenock & Port Glasgow. » 12 Sa 208 234| 11,357 |+ 1,221 
alifax Corporation. ++. e | cce ID e ‘os 
e: mr ey int uin 
ull Corporation ... » 1,715 — , , 
Isle of Thanet Co. . „ 20| 610+ 3 ..| . | a, 
Kidderminster & Dist,...| ,, 12 121 + 16, 233 2,700 |+ 202 
Kirkcaldy Corporation {| " 17 jer . 11 2775) -- 
Leeds Corporation .. » 20 | 5,079 4 229| 12 | 66,999 |+ 6,026 
*Liverpool Corporation. . „, 13 10,179|- 9062 24 [232.884 | + 14,075 
Liverpool Overhead Rly.| „ 21 | 1,620 |+ 105 +25 | 39,517 |+ 5,719 
London County Council ZEE m ius yis gis 
Manchester Cor p.... , 20 10,8711 5,822 1 | 10,871 |+ 822 
Mersey Railway ........| „, = | 1,424 4 380 = ere — 165 
Merth „„ wt oa oam DID oos 97 1 200 ttt 39 3 pos 
Middleton 2. .. „ 12 571 328 233 6,936 T 677 
Newcastle-on-Tyne Corp| ,, 20 3,309 1 €52 25 | 70,681 T 
*Oldham, Ashton & Hyde. „ 12 | 691|+ 188 234 | 13,052 T 1,514 
Perth (W. A.) Elec. Trams „ 19 | 1,075/+ 172 5 24 28,162 |+ 2,557 
vu mE e T 
Poole & Dit. ” 1 51 t i ) ) 
*Portsmouth Corporation) ,, 20 |1544|- 29 .. is - 
Potteries C00 eat ou 0009900007 59 12 1.455 T 5 251 55,793 + 2,701 
Rothesay . » 12 183 |+ al 254 1,786 T 753 
*Salford Corporation...... „ 22 3,899 1,257 12 | 42,975 | 15,574 
Sheerness .............. eel » 10 1a ya 9 882 T 
*Sheffield Corporation ...| ,, 21 4,328 1 71 25 105,297 |+ 9,811 
Zotac dial oie „ 18| 1187|* 231) ... a Mss 
uthend Corporation...|  ... is sss i ies pic 
Southport Tramways — » 14 438|-- 182 233] 6,152 |+ 1,728 
*8. Staffordshire Trams...) „ 12| 350 126 234| 18,909 + 1,198 
*Sunderland Corporation. „„ 211, 251 EN 251 edd + ee 
Swansea Tram. „ 12 503 | + 1 ; + 
Taunton Trams. 12 57 1| 234, 1,281 |- 80 
Tynemouth & Dist — — „ 12| 330/+. 71| 234 5,990 |& 915 
Tyneside Trams Co....... » 17 285 5 24 | 6,765 T 
Wallasey Dist. Coun. ...| „, 10 A I+ d Pd 1415 + 115 
Weston · super - Mare „, i+ , ES 
an Corporation ius T" m m T 
Wo ee District] ,, 12 351 T 186) 254 8,852 | + 5,096 
Wrexhae 3. „ 12 140 10 1,512 war 
Yorkshire Woollen Dist. „ 12 520 163 4,450 " 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. f Minus 3 days. 1 Minus 2 days. I Plus 3 days. $ Plus 2 days. 
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| WWW FEN: 
2 Price á i BUSINESS, Price wee pprp BUSINES?, 
: E NAME. Wed. | wea | DIVIDEND WEEK ro IEEE a5 NAME. Wed. FE lap a WEEK TO 
B June 24 8 JUNE 24 June 24 28 | 
mn a mx 
— — ES a 3 Te E = = 2 ADS e a ied — 
n | | High- (H- 
Higt- Lov - 
| — [ELECTRIC RAILWAYS, TRAMWAYS, Ac. "e | m a i TELEPHONES, emaj [ett est 
4 | Chili Telephone (fully paid) 41 —5 4 15 Tt d eL. 
81 375 “eee "Arg tine Sh (1t0260, yk imn at 13 A H j n 5 Bt oy National Co. Pref. Stock ; oio 4 MEA 101 ^ 518 0 or: 1023 100 
B Qo. Permanent 6% Deb. Book p: * Eu 55.8 $ i B | St. Ay) Xu DOE = 80.-83 |5 8 5 - 82 | 59 
E TE B Ord, eren. - es 500 20 10 6/0 | Do. 6 per Cent. Cum. 1st Pref.. 13 —14 1 5 9| Feb, Aug 213 
St 44% Do Lu di 93 —98 |4 13 9 .. || 10,60 | Do. 6 per Cent Cum. 2nd Pref. ..... 12 —13 |4 12 4| Feb, Aug | 12§ | 12! 
MA „ 447 Deb. Block (red.) ..............- : | E mis Cait -C ‘ Prof... 5 27 15 3 | Feb, Au 5*| 53 
t Brisbane Elect Trams. Invest. Ord. 93.3 m | e 5 2/6 Do. 5 per Cent. Non-Cum. 3rd Pre 5 —5l 4 3 ; g 
5| 26 Do. 5p 5 il-4 5 5 3 E in| 2. st.] 347;* Do. Deb. Stoex 3} per Cent. (red.) . 98 —100 | 3 10 10 | June, Dec | 95 | .. 
St. 4) 4) per Cert Dab Prod Certs. .. bo 102 —105 |4 6 0 „ 103 | .. St.] 4% | Do 4 perCent. Deb. Stock (red.)..... 103 —105 | 3 17 % .. 104 jio} 
u| 84 Bristol Tramways and Carriage Ord...| 21]—21] 3 10 10 Feb, Aug | .. | .. h| 1| 0/83 United 1 S^ PES IMMO P ES A HI | : 13 : ome, Oct m s. 
100 4/ |t Do, Cum. Pref (fully paid) 1014-104 | 3 15 11 T T TN 5 8V nited River Pla jj-t 5 ¢ N . 
3 X dia 1 6003 13 4 Feb, Aug 5 2/6 Do. 5 per Cent. Cum. Pref. ..| 43-5} | 415 3 June, Dec| .. 
St. 4x 1 Do, nd 07 — 10 eb, Aug . z St. 57 |* Do jor Cont. Dab. Stool (red.). . 
Bt| .. | British Columbia Elec. Rlwy. Def. Ord.| 69 — 72 a dá T va 574 51 ee 79 | , 
St.] 57 8 Pref. Ord, Stock be RA a Me d ALES 5 4 2 92 T | 
It us o Cnm. Perp. Pif. siginti — es - - 
404% Do. 40 per Cent. Ist Mort, Debs, . 1047— 106 4 6 1 H Apr ELECTRICITY SUPPLY. 
1| 6,U | British Electric Traction Ord............. 133-141 | 6 6 4 +s 14 /, 187 | my Bla kheath & G1'nwich. Dist. Ord.(f.p.) ra De z e. 
1|6/0 | Do. 6 per Cent. Cum. Pref. ........... 12-124 | 416 0 | Feb, Aug 124 | 125 4j; | Do. 4} 1st Db. Stk Prv.Cts.(rd.&con.) 118 121 3 14 4 x 23 ut 
St. 5/0 Do. 5 per Cent. Perpetual Debs ..... 122 125 4 0 0 i 1244 Izag. 1 16,0 | Bournemouth & Poole Elec. Sup. Ord.] 124-134 5 18 6 PX 131 | 13 
b| .. | Buenos Ayres and Belgrano Ord........ 23-3 --— 24 ee K| 4/6 | Do. 4 per Cent. Cum. Pref ............ 10 —11 |4 110 . o»: oi 
5| 30 | Do. 6 per Cent. A“ Cum Pref...... D=O} 15-4 4 se) oR 1411] Do. 6% Cum. Second Préf; enn 104 - 114 " A . z 
b 10/6 Do. * ZI 41 -5 5 14 3 "n . 3 s 4} / Do. 4! pe r C e nt. Deb. Stock (red. y 104 — 07 4 5 9 5 . " 
Bt. o7 Do. Š 2 Cent: ed olini 107 110 | 418 0 * Ait. 4} / Bromley (Ke nt) El. Lt. & Power lstDe bá. 10) 10441 4 6 1 : EM à 
Bt) 5% | Do. 5% and Deb. Stock Prov. pere. 99 —102| 4 19 0 > | md 549 | Brompton & Kensington Elec.Sup.Ord.| 101—101 3 12 9 sel ow 
t| 40 | Calcutta Tramways .. T 6j- 7| 215 2 | 7 6j | t| 3/6 Da: 7 por Cent, Peele isc sacwtsdesscaans 101-19; 3 5 1 Mar, 5 Sept .. * 
100% 4) Do. 4% Ist Deb. Stock (red.) 107 —110|4 2 5 2 5 36 | Calcutta Electric Supply Ord. .........6. 6-70 |4 6 8 6170. 6l 
1| 12: | Cape Electric Tramways Shares 24—24 6 6 4 T NEL „ St. 4% | Central Elec. Sup.Co.4/ Guar.Db.Stock| 106 — 109 3 13 5 1071 |107£ 
St} 4% | Central London Ordinary Stock ........ 104 —107 | 3 14. 9 | June, Dec 106; at 5| 6/0 | Charing Cross & Strand Electric Sup . 9-09} |5 5 8 Feb, Aug 9i Ra 
St.] 4; Do. 4 per Cent. Pref. Stock 101 —104 | 3 16 11 ví 103. 1024 5 9/8 Do. 44 per Cent. Pref. ..... 51—6 315 Feb, Aug e: 
Bt) 4% | Do. Weferred Stock.... . see- 107 —110| 3 12 9 10% | - T ri eS: Do. City Undertaking 137 Cin. Pret|. 44-5} |4 5 9 * is 
10t | 4% DO, d gef Cent. DD. coii vadesdascs 117 —190] 2 7 2 T ee flat | 47 Do. 4” Deb. Stock (red )... 104 —106 | 3 16 2 id 105 
t| zie | City of Birmingham Trams.5, Cm. Prf | 5 - 5) |4 10 11 sd 6530 | Chelsea rlectrie Supply Ord ..........- 6 6 |2 6 2] March 61 i 
10| 47 Do. 4 per Cent. Ist Mort. Debs  ..... 99 —102 |3 18 5 E VE EIS E 147 |" Do. 4! per Cent. Dob Stock (red.) . 107 —110 | 4 1 10 In, Dec . e 
St | 34. | City and South London Rly. Con Ord | 70 —72 |410 3|Feb,Aug | 71 70 [ , uy | City of London Electric Lighting Ord.| 11}—12 |4 3 4 |Feb, Aug | 14 | 11 
St 57 Do. 5 per Cent. Perp. Pref. (1891) ...| 130 —133 3 15 1] Feb, Aug 13 1] u| 70 Do. 6 per Cent. Cum. Pref. ..... 13 —14 |4 5 9 Jan, July | .. T 
Bt. 57 Do, ene ee 129 —132 | 3 15 9 T KC . st.) 5 ] Do. 5 per Cent. Deb. Stock (red. XR 123 —128 3 19 S In, Dec. 27 [1281 
St. 57 Do, (00 l. acase C 128 —131 | 3 17 2 $s 1201] .. . 43% Do. 4} 2nd Deb. Stock (red.) . 104 —107 | 4 4 10 = 106 wie 
Bula, | Do. 4 per Cent. Perpetual Debs .. .. 116 -119|3 7 3|May,Nov| ..] >. 1.40 | County of London & Brush Prov. Ord| 8-9 1811 42 S$ j -~ 
St. 5 | Colombo Trams Ltg., Ist Mt. brd. 103 —105 | 4 16 0 . s ae li | 60 Do. 6 per Cent. Cum. Pre. 12 —13 | 412 4] Mar, Sept 12: . 
lt 69 i ten United Trams. (1896) Ltd., Ord | 1341 - 144 | 3 15 10 A T It. 41] Do. 41: Deb. Stock (all paid) (red.)| 111 114 4 0 2 e 112 A 
10 670 Do. 6 per GG 6o i Coon 15 - 16 3 15 0 ; ee ex b 5.0 Folkestonc E leetricity re gd Ord. 6 — 6) 4 10 11 a P 
t| 6v pw Lyt. & Tract.ofAust 67Cm.Prf | — 31—44 | 613 4 . "| oc t. % Do. 4} Ist Deb. Stock (red.) . . . 102 — 105 a es ee 
8.5% v 85 Cent. Deb. Stock (red.) 97 —100| 5 0 0 . 49 B t| 60 | Hove Electric Lighting Ord...............| 8-9 448 8114 
10 3/ at "Nort ern & City Rly. Prf. Ord. (4% ] 8 89 T e 815 84 [ 6/0 Kensington & Knightsbridge Gea. ocr 11 —12 4: Boy ^x bs A 
10 6. Northern, Piccadilly & Brompton 1| 6% | Do. 6 per Cent. Ist Pref.. 04-7 4 5 9|Jan, July ai 
Urd., Speyer Bros. Script Certs. 1 T 2 e st. 496 Kensinutn, & Kngtbg.Co &NottingHill 
10) 107 Imperial Wim on 204—211 | 4 13 0 | Mar, Sept (Joint Station, 1 Deb. Sick ent 103 —106 3 15 6 ‘a s 
16| 67 o. 6 per Cent. Pref. .................. | 131—141] | 4. 2 10 | Mar, Sept . BIG ees 3 Electric Supply Ord. eli e AE at z z 
St | 41. „Do. 4} per Cent. Debs. . . . 09 -111 |4 1 0]|Jan,July | -- | t|8/6 | Do. 6 per Cent Pref. e| 54—6 5 0 0 - — 
% | Islo of Thanet Elec. Trams &Lt.5/Pt| —4 |511 1 L t Sr. 4% | Do. 4 per Cent. Ist Mort. Deb... 100 102 3 18 5 Mr, In, S. D.... .. 
St. 4. Uo. 4 per Cent. Deb. Stock ... .... . a A [| l') 76 | Metropolitan Electric Sup. Ord. ex new 17 —18 |4 O 7 |April, Oct | 18'| 17j 
1t | 1v Liverpool Overhead Kailway Ord. ,.... NET 118 1] Feb, Aug ee It. 44%] Do. 4) per Cent. Deb. Stock 1st Mort | 110 —115 3 19 1|Jn, Dee .. 
1 |5% | Do. 5 per Cont, l'ret....................... 111 410 10 | Feb, Aug | .. St. 3], | Do. 3] per Cent. Mrt. Db. Stock (red.)] 98 — 101 3 10 8 ié 100 
St. 4, | Do. 4 per Cent, Deb. . . . lol — 103 | 3 17 9 Jan, July ; | -- i %% | Notting Hill Electric Ord. . .. . . . 134-144 4 2 9 Mareen. 
l| 50 | London United Trams. 5/, Cum. Pref. 14-144 1 8 e 25 | 12 100 4% | Do. 4 per Cent. Ist Mort. Debs. ....| 99 —102 3 18 5 s oe | ee 
Bt) 4, | Do. 4% Ist Mort. Dep Stock ... ... 106 —105 3 14 8 107% 1107 5| 30 | Oxford Electric Ord. . . . . . . 5 —6 | 4 15 90 | March er] we 
St. - Mersey Don. Ord. ieee n 13 —15 als es Par st. 1% Do. 4 Deb. Stock ee 98 —101 | 319 6 S PM PIS 
Bt! .. | Do. 3perCent. Perp. Pref. .. ... 19 —21 e 2 By 4 RO RI IE, F a ji es NT 
Bt) .. |, Do. 4 per Cent. Perp. Debs. .... 65 —75 e | ++ f 00) 417 |* Royal Elec., Montreal 4) ist Mt. Dbs.| 100 —102 | 4 8 3 April, Oct} ..| - 
J| .. | Metropolitan Electric Trams Def .. 1-1 " «| v] 5 vo | St. James's and Pall Mall Electric Ord.| 151—16) 4 7 11 | Feb, Aug | 162 16 
J| 1/0 Do. 5X (usd. PUG: 53i viso veiexv acts 4—1} 4 8 11 "^ E P alse Do. 7 per Cent. Pref . . . si - 94 3 13 & Fon, Aug e a 
10 | 57; Montreal St. Rly. Stig 5 % Mrt. Dbs.(1908 | 102 —104 | 446 2 1024 ma st | 34”%| Do. 34 per Cent. Heb. Stock (red.) 99 — 102 3 9 8 y * a. 
10| 4j, | Do. Sterling 44% Debs. Uu) s RN 102 —109.] + 3 7 1 b| 2/6 | Smithficld Markets Electric Sup. Ord... „ i * 
b| |. | New General Traction Ord. . . .. .. 4-1} °° 2. 25 | I| L9 | South London Electric app € Ord, 314 CO MA 31 v 
Do. 6 per Cent. Cum. Pref. vee 2 —3 z May os : 5 2,2,%,| Urban IMP Supply Ord. dess 5 5] * 5 
St.. 5» Perth (W.A Elec. Trams. Ist Mt. bb. Stk 101 —104 | 4 17 10 103) [103 b 2/270 Do. £ Cum, Peel. .... 5 -5} 22 s 
1 10/0 ia i atkal 5 € 94 - 10j : + : "TW Tel ge 5| 6/6 dont imitar Electric Supply Ord. ... 12-13 |412 4] Mar, Sept 121 A 
) 0. 5 pe M.  visesedvst) 54 210 d 0 ug 22 ee Y CPP RE 4 . af 6 
St M Do. 44 per Cent. Deb. Stock ........... LO d & 5. 9 Sp 8 103 | 5 2/6 | Do. 5 per Cent. Cum. Pref. 61-61 | 314 0 i i 
11 :.| South Lancs. 5 & Power Ord L "n 3 A * 
l| ..| Do. 67 Pref. (£1 paid) . e [ArrilOet e. ECTRIC MANUFACTURING, &c. 
St. 2 Do. 41. Deb. Stock (1007, paid). * P» Jan, July à P 1164. Nee Electrical Co. 5 und Pret... 8 6 13 4 oe Š 
St. 34), | Waterloo ‘and City Ord. ... 98 — 101 | 3 2 0 | June, Dec | 95] | 95 1| 71d. | Aron Ele eatin Meter 6 ^ Qum. Pref... =f * Mar, n 8 8 
à EGRAPHS. | bles rd“ 61—7 | 618 O] July, Foo 61 
10 4% |-African Diaet hot 4% Mort. Db. (red. | 98 -10 319 9] Jan, July | Jor} .. || 5 $9 E rà & Helsby Ca PISIS ue 5 0 o|Jan July | ..| s: 
L| .. | Amazon Telegraph . d 2h - 34 . | Jn, Dec ee | ae St. 4% Do. 4 Ist Mort. Deb. red.) . 103 —107 4 5 3 T (06 053 
10 E. Do. 5 per Cent. Deb. . | 70 —80 ry won 47 | 46 [St. 32: | British ‘Thoms'n-Houst’n4! ~ 1stMt.Db.| 104 —106 4 4 9 p t 
8t.|15,0 | Anglo-American .......... «ccm . . 46 —49 | 6 5 0 [C. My, Ag. n 5 3/0 | British Westinghouse 6 Pref............. 51-6 5.0 0 2j 54 
St. 30% r aus ereorrr sati carlo: g! — 93 6 9 0 [F, Ny, Ag, N uti 21i St. 44 Do, 4 per Cent. Mort. Deb. Stock 102 — 104 | 3 16 11 * 1031 o3 
dt. 1 Do. Deferred . 8 —8) 011 9 F. Mx Ag, NI 8af | 7 -- | Brush Electrical Engineering . 1-1 .. March .. se 
10! $ |'Commercial Cable Capital Stock PSI TT—T— p Mee ht a Do. 5 per Cent. Pref. Non-Cum, .. 11-11 |617 2|Mar,Sept| ..| .. 
Bt % | Do. 4per Cent. Deb. Stock .......... 90 —903 | 4 T O]|'mapJy,0| 92: [913 St. 4] Do. 44 per Cent. Perp.1st Deb. Stock| 99 —102|4 8 3 Mar, Sept 0 <> 
1| 90 | Cuba Submarine Ord. . xdi 61—7 "19-1 1534-271 06d E St. i Do. Perpetual 2nd Deb. Stock ......... 80 -94 |41411]|Jau,July | .. * 
10010 / Do. Preference 10 per . 15 —16 |6 5 O|] Kb Aug] .. — 5 10,0 | Callender's Cable Construction Ord. 12 —13 |713 8 Jau, Ju y ‘ 
5| % | Direct Spanish Ord. | ..... 24 -34 | 5 14 4] April, Oct| .. 5 2/8 | Do. 5 per Cent. Cum. Pret.. 51-6 4 3 4[Jan, July ix 
JE Do. 10 per Cent. Cum. Pret. . TES 9 219 | Apr OCLI 1: It. 444] Do. 4} per Cent. Ist Mort. Debs. (rd. lus -112|4 U 3|Nov, May] . s 
2 „% | Do. 4j per Cent. Leb. . VC )* 1| 434.) Castner-Kellner Alkali Co. (fully paid 11 6 0 0 T . -. 
A| ə) | Direct United States Cable . 9-10 |6 810 He ApJy,O|] OF) OLE at) div | "po, ai let Mort. Deb. (rod) ........- 92 —97 |412 7 * à : 
10| 44/ | Direct Wort India Cable 4% Kg. Db. (rd.] 99 —102 | 4 8 7 In, bed 243 hoii I. 1| 10 | Chadburu's Ship Telegraph Ord ......... 4-14 |5 6 s[March ..| . 
St. ton | Eastern Ordinary. . 121 —126 | 5 11 0 J., 40,4% 24 [i21] 3| 1/6 Prompts and Co. (Nos. 1 to 51,000] . 3-21 | 611 11 Jan. July | . 
Bt. 7/6 | Do. 3) per Cent, Pref. Stock ........... 85 —88 1319 6| ApJyn S14 | 855 d 100 5% |» Do. 5 per Cent. 1st Mort, Daba, (red.) 1027. - 100% 4 15 3|Jen,Juy | - 
Bt 4 ^ "Do. 4 per Cent. Mort, Deb, Stk. (rd. 104 —107 314 9 May, Nov 1061 1054 5 AS Edison & wan United(*A"sh. ) (83 pd. ) } na Feb, Aug d 
sa 66 | Eastern Extenslon .. .. il ~iz : i : pda Un 11. % 1 pU | Do. (£5 paid) .. 11-2] .. | Feb, * e 
14A Do 4perCent Deb. Stock ........... 105 —108 | 3 1 eb, aug * * : y ) , Stock (rd. 73 77 | 5 4 5 June, Dec - 
1% | Bastern & S. Africans“ Mrt. Dob., 100. 99 —102 | 318 8 | feb, Aug 100 190] St 5j Do. es 5 . die: 75-8) |6 5 0 15 95 
10 HA Do. 4% Mauritius Sub Debs. (red.| 99% 102% 3 18 5 | May, Nov 231 | 991 b 9/6 | Edmundson's Elec. Corp. Ord.ex rights} 64-7 5 0 O0 |[IL1f-yearly e 
10| 50 | Great Northern of Copenhagen 22 — 245 4 2 Jau, July 23] | 22 54 3/0 Do. 6 per Cent. Cum, Pret... 6 -6) 416 0 m | 61 
12 stg | Halifax & Bermuda4)/1stMt.Db.(rod.,| 99 —102 |4 8 7 |June,Dec| -- | st. 4 Do. 4 per Cent. Ist Mort. Deb. (red. lng —111|4 2 6 5c MEI us 
293,6 | Indo. European .................. . 35 —39 |6 8 2|Mny, Nov] .. id 9/2 1 11-2 6 0 O Jan, July 2; 
100 6; | London tlatino-Brazil. 6% Debs., 1904] 100 - 104 | 5 15 4 | Mar, Sept| .. — 1 2 19) Do. 7 pet Cent. Cam. Prei. "UNT 413 4 uly x = dh 
J| 4% |, Eacific&Europe'n rel mar. bs (rd.] 97 —100 |4 0 0|June Dec| .. | e. ax | po. 4ber Cont, let Mort. Deb. » (red. 100 —103 | 318 6 |Jan, July! ..] .. 
l| .. |*West African Telegraph Shares 4 —5 4 0 0 és ys T 1 ig Electrolytic Alkali Ord. à 3 F ut * 
24| West Coast of America | . . .. Ve—th T n: ; - 1177 | Do. 7 per Cent, Cum. Pret.......... .. 1 (a in edis 
1000 4% Do. per Cen. Dabs. veces 92 97 [4 3 7 Jan, July] .. Bar ^ | Wesranu BY jet Mort. Debs. (red)... | 92 -97 à: S 
10 % | West India and Panama. fertiles ad 8—h b F 5/0 | General Electric (1900) 5% Cum. Pref...| 97-104 4 17 7 un ta 
ij ^9 | Do. Ger Cant 1st Prel SSO arrean) 6-0 | 0 4.) Shy, Nov] a: | 2. arlav | pa. d per Gent Ja Mort Dedd 4... | 99 —102| £18. 6 n ok Ws 
MI. s Do. 6 per Cent. 2nd Pref. .............. 9 —4 T day, Nav | 3} 38 t| 14,0 Henley's l'elegraph Works Ord. 14 —15 |8 6 8 Feb, Arg | 15 14} 
10U) 57 |* Do. 5 per Cent. Debs. ................-.-. 99 —102 | 4 18 6 | Jan, July T * 8 5 38| Do. 44 per Cent: Prei, 5-5 4 110] Feb, Aug x A 
10, 3.0 Western A 11 —12 5 16 8 Mr, Jn, O, O| 11,5) 11,4) St. "T Da. 41 per Cent. Mort Deb.Stock (rd. 108 - 112| 4 1 6| Feb, Aug om e» 
100 5% |* Do. 5% Debs (2nd Series, 1906) ...... 101 —104|4 16 9|June Uec| <: | .. M 1950 | tudia Kub*er, Gutta Percha, &e., Wrks| 181—191 |5 2 6| Feb, Aug | 19 | 1858 
Bt. 4% | Do. 47 Dob. Stock (red.) .............. af iy SY 58 9 | ++ 100 47 | Do. 4 per Cent. Ist Mort. Deb: (rod.)] 100 —193 | 3 17 8 e Sept 
FINANCIA INVESTMENT 3 [| 10| 5/0 | Mather & Platt 5 per Cent. Cum. Pref | 11}—12 M ar, Sept . 
5| 3^ | Elec. & Gen. Investment C M L| 51—5 5 4 4 à x .. 126% | Telegraph Construction & Mainten'ce.| 32 —35 6 17 11 | Mar, July | :3 .. 
6% Cum. Pre 1 | S| ten Jul 
10| 2/6 | Globe Telegraph and Trust 8}—8} | 6 3 0 JaApJy O| 8h 100 47 | Do. 4 per Cent. Deb. Bonds, 1909..... | 101 —104 | 3 16 2 iso ] 21/2 
10) 3/5 Wer 6 per Cent. Pref.............. —— 114—124 | 4 12 4 p uon 124 | 112 || 5) 3/6 | Willans and Robinson Ord. . . ...... 6 —7 6 1 5 | Apr, Oc q= 
„ RON leri 6 568 e | 5 8/0 | Do. 6 per Cent. Cum. Pref. ... 6j—6 |4 811 Mr Oct | .. | .. 
100 6% | Submarine Cables Trust (Cert.) . ... 107 —115 | 6 9 8 April Oct 112 St. 47 | Do. 4 per Cent. Ist Mort. Debs... 190 —103 | 3 17 10 May, Nov! .. ! .. 


* In calculating the yield, allowance has been made for accrued interest, but not for redemption; t Ex dividend. 1 The London Stock Riheige Committee have refused to quote these. 
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NOTES. 


IN another part of this issue will be found Mr. G. S. RAm’s 
first report as electrical inspector of factories and workshops. 
The Factory and Workshop Act of 1901, under which electrical 
generating stations and sub-stations were made subject to 
inspection by the Home Office, rendered necessary the appoint- 
ment of an electrical engineer as electrical inspector. As 
might have been expected, Mr. RAM, eoming as an impartial 
observer and critic, has been able to suggest many improve- 
ments tending to safety in working, and we are glad to learn 
from the report that his recommendations have been cordially 
accepted by the resident engineers in practically all cases. It 
appears that, among other things, Mr. RAM was instructed to 
ascertain how far the “recommendations” drawn up by the 
Dangerous Trades Committee of 1897 are now applicable, 
but he does not specifically report on this point. So long as 
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the Home Office will confine itself to recommendations and 
abstain from regulations, there is, of course, no need for alarm 
by electric supply engineers. 
might be the thin end of the wedge, and a code of regulations 
ultimately adopted, the enforcement of which would be left to 
the ordinary factory inspector. This would be most undesirable. 


Recommendations, however, 


At present, however, if Mr. Ram continues his inspection as 
actively as during his first year of office, no change should be 
needed in the existing state of affairs. Later, when the stress 
of duties becomes greater, he could be assisted by a staff of 
assistant electrical inspectors, who would report to him. Both 
employers and employés at electricity works will be better 
protected by the retention of a broad-minded electrical engi- 
neer as inspector than by a code of detailed regulations in the 


hands of a less qualified staff of minor officials. 


* STANDARDISATION ” obtruded itself in the 
discussion on Mr. JacoMsB-Houp’s Paper on * High-Speed 
Electric Traction on Railways," and Mr. LANGDoON’s on “ The 
Position and Protection of the Third Rail on Electric Rail- 
ways." Nearly all the speakers confined their remarks to the 
latter Paper, and spent a great deal of time in discussing 
a point upon which hardly any two persons agreed. The first 
thing that suggests itself to the electrical engineer with 
regard to the * conductor " rail is, perhaps, that it should be 
placed in the“ 1-foot itself, but there are difficulties in the 
way of such a proceeding which are not apparent at first sight. 
Its height above the track-rails at points and crossings is à 
serious matter, and there is a possibility that any hanging 
coupling might catch, with disastrous results. The real solu- 
tion to the difficulty seems to lie in the alteration of the load 


once more 


gauge, so sacred to railway engineers; but however important 
this detail may ultimately be, the question of its standardisa- 
tion must not he allowed to delay the extension of electric 
traction. If railway engineers, in years gone by, had been 
loth to build new lines until the battle of the gauges had been 
fought to a finish, we should not have so many miles of railway 
line in the country as we have now. 


— — 


THE “ Bermondsey " clause came up for consideration once 
again in connection with the confirmation of two small 
Provisional Orders this week. The Orders in question related. 
to Walton-on-Thames and Warmley, near Bristol, and in both. 
cases the gas companies operating in the districts were the rate- 
payers endeavouring to obtain the insertion of the objectionable: 
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clause. As will be seen from the full report which we publish 


in our ** Parliamentary " columns, the Committee decided that 
there should be a compromise between the parties, the added 
clause now giving the electric light undertakers three years 
instead of one year to establish themselves before an increase of 
tariffs is to be made if there is a loss on the undertaking. This 
appears as reasonable as the Bermondsey” clause in its 
original terms and under ordinary conditions is unreasonable ; 
and, if the ultimate result is to discourage local authori- 
ties from vetoing the acquisition of Provisional Orders by 
companies, until in each case the local authority has made up 
its mind to supply electricity itself, it will actually be to the 
advantage of the electrical industry. 


— — 


To the ordinary man not conversant with legal technicalities, 
Mr. Justice BUCKLEY’s judgment in the case of “ National 
Telephone Co. (Ltd.) r. Hull Corporation" will be difficult 
reading. Avoiding these technical details, however, we may 
say briefly that the result of the decision is that the National 
Telephone Co., who have an excellent central battery tele- 
phone system at Hull with underground cables, will have to 
remove or abandon their underground network at the pleasure 
of the Hull Corporation, who have themselves obtained a 
telephone licence. Until the appeal, which the company may 
be expected to lodge, has been heard, it is agreed, however, 
that the cables shall not be disturbed. 


ANOTHER act is finished in the Marylebone electric lighting 
comedy—or perhaps we should say tragedy, from the point of 
view of the Marylebone ratepayer. It will be remembered 
that the Marylebone Borough Council agreed, with the sanction 
of Parliament, to purchase the Marylebone portion of the 
Metropolitan Electric Supply Co.'s undertaking, at a price to 
be fixed by arbitration. Lengthy arbitration proceedings 
resulted in the award that the value of the undertaking down 
to December 31, 1901, was £1,212,000. The Borough 
Council then applied to the London County Council for a 
loan of £1,274,000 for electric lighting purposes. This 
was refused on certain legal grounds, on the advice of 
the County Council’s solicitor and counsel. The next step 
was an application by the company in the Chancery Division 


for an order for specific performance of the Award, and Mr. 
Justice BUCKLEY yesterday granted this order, fixing Decem- 
ber 31st, 1903, as the date for completion of the purchase, but 
granting leave to the Council to apply for an extension of 
time. The estimation of the value of the undertaking added 
since the end of 1901, is to be made either by Mr. RUSSELL, 


K.C., the arbitrator on the previous occasion, or by Mr. 


PoLLOC Kk, the official referee. The full judgment will be found 
on another page. 


— ET a e i a ES 


Birthday Honours.—Among the list of birthday honours 


published on Friday last w eck are the following :—The Order 


of the Bath, C. B.: J. Gavey, Engineer-in- Chief to the General 
Post Office ; Sir Thomas Blomefield, Bart., Assistant-Secretal y 
to the Board of Trade. Imperial Service Order: W. R. Culley, 
Superintendent Submarine Telegraph Branch, General Post 
Office; S. C. Hooley, Controller of Stores, General Post Office; 


E. Trenam, Controller, Central Telegraph Office, General 
Post Office. 


— — 
Ir, eventually, the Hull Corporation gain the day, we cannot 


think that they will be well advised if they adopt an uncom- 
promising attitude towards the company. We believe that 


the main question at issue is one of tariffs, or possibly merely 
the everlasting question of municipal trading versus company 
trading, and that there is no general feeling that the present 
telephone system at Hull is either inadequate or inefficient. 
Surely, it would have been more advantageous to all concerned 
if an agreement had been come to, instead of a mutually destruc- 
tive telephone competition being set on foot, commencing with 
the waste of the present underground telephone network. The 
Corporation has already let tenders for its own underground 
telephone cables, and apparently there will either be a fight to 
the death, as at Tunbridge Wells, or, if both parties survive 
until 1911, when the telephone licences both of the Corpora- 
tion and the company expire, the Government will have to 
buy two incomplete telephone systems. With the Hull 
ratepayers and their representatives one can have little 
sympathy, but the taxpayer, who will ultimately have to pay 
the piper, owing to the bungle of the Telephone Act of 1899, 
is to be pitied. 


— ll eee 


IN this connection we may call attention to the complete 
list of municipal telephone licences, with dates of expiration 
attached, which appears in our Parliamentary columns. It 
will be seen that, out of twelve licences, four expire in 1911, 
one in 1913, two in 1920, one in 1922, three in 1926, and one 
in 1927. In practically all these latter eight cases, the 
National Telephone Co.'s licence will have to be extended for 
the prolonged period from 1911 onwards. 


Cable Interruptions and Repairs. | 
Date of eae Date of Repair. 


Dominica—Martinique ....... May 9, 1902 

St. Lucia - Martinique. S May 9, 1902 — 
Guadeloupe - Martinique. . May 9, 1902 = 
Puerto Plata— Martinique July 10, 1902 — 
Anjer—Kalianda ................-. Aug. 2,1902 — 
Cayenne —Pinheiros Aug. 13, 1902 — 
St. Lucia —St. Vincent Sept. 19, 1902 = 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne ......... Feb. 27, 1903 <= 
New York—Hayti .............-. April 13, 1903 
Assab — Massowaoan June 1, 1903 June 30, 1903 


Trinidad —Demerara (No. 1)... 
Trinidad Demerara (No. 2)... 


June 13, 1903 ... 
June 13, 1903 — 


Municipal Tramways Association of Great Britain.— The 


annual conference of this Association, which will be held at 
Glasgow, commences on Wednesday next, July 8th, and will 


continue until Friday. "The meetings will be held in the City 
Chambers. On Wednesday, July Sth, the meeting will be 
at 11 a.m., and the following is the agenda — (1) Presidential 
Address by J. Young; (2) Report on the Standardisation of 
Tramway Accounts, by J. Dalrymple ; (3) Report on the Hours 
of Labour, &c., of Tramway Employes, by A. Baker; (+) Report 
on Permanent Way Construction and Maintenance. Thursday 
July 9th, 10 a.m., annual business meeting for, among othe: 
things, the election of office bearers. 11 a.m., Papers to be 
read: (1) * Tramway Conditions in America and Great Britain 
Compared," by C. R. Bellamy ; ; (2) “Selection and Training of 
Motormen and Conductors,” by L. Mackinnon, 7 p.m., Asso. 
ciation dinner. On Friday, July 10th, an excursion will be 
made to Inverary by steamer. 


The Technical College at Charlottenburg.—The Berlin cor- 
respondent of The Times states that the ceremony of installing 
a new Rector took place at the Technical College at Ch: arlotten- 
burg on June 30th. The retiring Rector, Prof. Kammerer, 
mentioned that during his year of office a new examination 
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system had been introduced and the degree of “doctor of 
engineering " (Dr. Ing.) had been created. The number of 
students had fallen from a former maximum of 4,811 to 4,460 
during the last winter term. Prof. Kammerer believed that 
industrial depression was the cause of this falling off in 
numbers. The retrogression in the machine-building trades 
had made itself felt at the technical college, though, on the 
other hand, the number of students attending lectures on 
naval architecture had increased. The proportion of foreign 
students had diminished in consequence of the stricter con- 
ditions now imposed for their admission. At the conclusion 
of his speech, Prof. Kammerer handed the rectorial chain of 
office to his successor, Prof. Hettner. 


The Tariff Question. A meeting of Members of Parliament 
and others connected with the electrical and mechanical engi- 
neering and the iron and steel industries was held on Thursday 
last week under the presidency of Mr. E. Windsor Richards. 
On the motion of Col. Charles Allen, seconded by Sir A. Hick- 
man, M.P., the following resolution was passed :— 

That, having regard to the present public discussion as to possible fiscal 

changes, it ie desirable that a committee of those interested in the iron and 
steel manufactures and in the conetruction of all kinds of machinery be 
formed for the purpose of calling attention to the unfair and illegitimate 
competition arising from hostile tariffs, trusts and cartels to which those 
trades are subjected ; and to that end and in anticipation of possible nego- 
tions with foreign and colonial Governments, reliable information should be 
invited from manufacturers to enable Parliament and the country generally 
to correctly appreciate the serious injury which threatens British manufac- 
turing industries. 
On the motion of Mr. Lawrence Hardy, M.P., seconded by 
Mr. Alfred Baldwin, M.P., a committee was appointed for this 
purpose. Sir Joseph Lawrence, M.P., consented to serve tem- 
porarily as honorary secretary. 


Personal.— Mr. A. M. Thompson, M. Inst. C. E., M. I. E. E., 
signal superintendent of the London and North-Western 
Railway Co., Crewe, has been appointed. electrical engineer to 
the company from July Ist, in succession to Mr. J. W. Fletcher, 
who retired from the service on that date. Mr. Thompson 
will, in addition to his present duties, take charge of the 
electrical and telegraph work, and his office wil) be at Crewe. 

À dinner was given on June 25th, at the Frascati Restau- 
rant, London, to Mr. L. L. Hartvigson, engineer in England 
of the Great Northern Telegraph Co., prior to his departure 
to take up the superintendency of that company's cable station 
at Newcastle-upon- Tyne. Mr. F. C. C. Nielsen, representative 
in England of the Great Northern Company, occupied the chair. 
The Danish Acting Consul-General, Mr. P. T. Raaschou, was 
present, and the company included a number of distinguished 
engineers and others prominently connected with submarine 
cable enterprise. The chairman in a short speech referred in 
appreciative terms to Mr. Hartvigson's thirty years continuous 
association with the company and his devotion to its interests. 
Mr. George Sutton, managing director of W. T. Henley's Tele- 
graph Works Co., Mr. J. P. Hooper, and others also spoke. Mr. 
Hartvigson will be followed to the North by the remembrances 
and good wishes of his numerous friends in London, both in 
the Great Northern Telegraph Co. and beyond. 


Storage Battery Factories.— The following passage relating 
to storage battery factories occurs in the report for the year 
1902 of the Government Medical Inspector of Factories :— 

Electrical Accumulutors.—The number of cases [of lead poisoning] shows 
contiderable diminution when compared with that for the last three years. 
This is largely due to leaeened incidence on one particular factory, where im- 
provements both in the buildings and in the conditions of work account for 
it. Po:sibly some diminution is attributable to measures taken in anticipation 
of the new draft regulations. What incidence there has been has affected 
the workers in much the same way as was shown in my report of last year. 
TLe cases comprised one caster, six pasters, six lead burners, and three 
engaged in other processes. A deputation, representative of the industry, 
met at the Home Office on January 28th of this year (1903), and after 
discussion of points of difference the code of regulations was agreed upon. 
The main points on which the regulations differ from my recommendations 
are (1) that when effective separation of particular procesaes ia made, the 
requirement of separate workroous oiseappears ; and (2) that local exhaust 
ventilation in the process of lead burning is not to be insisted on, While 
there can be no question of the heavy incidence on lead burners in accumu- 
lator factories, similar incidence has not been noted in other industries, 
such as the making of lead lights, and therefore there must be some con- 
dition in accumulator factories which is absent from others where the same 
process of lead burning is carried on. Inquiry showed that this incidence 

was largely confined toa few factories in which burning was done of large 
plates full of salts of lead in the form of peroxide, Since the necessity of 


burning these large plates has disappeared there has been corresponding 
diminution in the cases reported. Although the temperature of the oxy- 
hydrogen flame is very great, it was contended that contact of the flame 
with the lead plate was not sufticiently long for a temperature so high as 
the volatilisation point of lead to be reached. Moreover, the flame used is 
a reducing tlame, which, therefore, instead of oxidising the lead would tend 
to convert any oxide present into the metallic state. 

Reference to the draft regulations referred to will also be 


found in The Electrician of June 19th. 


King’s College Conversazione.—This interesting function 
took place at the College, on Wednesday evening, and was 
preceded by the distribution of prizes by Sir Wm. Anson, M. P., 
Warden of All Souls, Oxford. After presenting prizes to 
numerous recipients Sir Wm. Anson delivered a brief but 
highly interesting address on the technical education question 
of the period. He urged that those who studied scientific 
technology should do their best to acquire knowledge which 
did not directly concern their profession, and that true learning 
should embrace widely different studies, rather than expertness 
in one. A really learned man should, therefore, know “something 
of everything and everything of something.” He then touched 
upon the scheme dealt with in our leading article inthis issue, but 
did not express any decided opinion. Prof. Hudson moved a vote 
of thanks to Sir Wm. Anson and referred to the elimination 
of Euclid from modern examinations. In seconding the vote 
Prof. J. M. Thomson said that secondary education in England 
was now in the same state that it was in Scotland in. the 
fifteenth century ; what was wanted was a university, not 
for the rich and influential, but for the people. After the 
prizes had been distributed a reception was held by the 
principal, Dr. Headlam, and Mrs. Headlam. Demonstrations 
were subsequently given, in the various laboratories, with 
radium, Cooper-Hewitt and Nernst lamps, wireless telegraphy, 
&c. The highly interesting historical exhibits, including 
Wheatstone's original bridge and dynamo, Daniell’s original 
batteries, Chladni's figures, &c., were shown in the museum 
and physical laboratories. 


Engineering Standards Committee.—In our issue of 
November 7, 1902, we gave a list of the members of the 
Engineering Standards committee which is dealing with 
electrical plant. That committee has formed four sub-com- 
mittees on—(1) Generators, Motors and Transformers. (2) 


Temperatures. (3) Cables and Conduits. (4) Telegraphs 
and Telephones. Below are given the members of the sub- 
committees :— 


Sub-Committee on Elertrie Generators, Motors and Transformers.— Col. 
R. E. Crompton, C.B. (Chairman) ; Col. H. C. L. Holden, R.A., and Capt. 
A. H. Dumarexq, R.E., representing the War Office ; Commander G. L. 
Sclater, R.N., and L. J. Steele, representing the Admiralty ; Llewellyn 
Preece, representing the Crown Agents for the Colonies ; Dr. R. T. Glaze- 
brook, representing the National Physical Laboratory ; B. H. Antill and 
W. B. Eseon, nominated by the Electrical Engineering Plant Manufac- 
turers’ Association ; A. C. Eborall, S. Z. de Ferranti, Robert Hammond 
and Capt. Sankey (R.E. Ret.). 

Sub-Committee on Temperatures of Insulating Materials.—Dr. Glaze- 
brook (Chairman), Col. H. C. L. Holden, R. A., Commander G. L. Sclater, 
R. N., Capt. A. H. Dumaresq, R. E., and Capt. Sankey (R. E. Ret.). 

Sub-Committee on Cables and Conduits.—Robert Kaye Gray (Chair- 
man); Capt. A. H. Dumaresq, R. E., representing the War Office; L. J. 
Steele, representing the Admiralty; Martin Roberts, representing the 
General Post Office; Llewellyn Preece, representing the Crown Agents for 
the Colonies ; T. O. Callender, W. E. Gray and A. H. Howard, nominated 
by the Cable Makers’ Association ; Alexander Siemens, A. P. Trotter, and 
C. H. Werdingham. 

Sub-Committee on Telegraphs and Tclephones.—John Gavey (Chair- 
man): Llewellyn Preece, representing the Crown Agents for the Colonies; 
H. Hartnell, representing the General Post Office; H. A. Kirk, represent - 
ing the India Office; Frank Gill, representing the National Telephone Co.; 
A. H. Howard and F. Jacob. 


Electric Cranes in the Dover Harbour.— In order to accele- 
rate the shipment of luggage in connection with the new quick 
Channel service, the Dover Harbour Board has recently 
installed two electric cranes on the Admiralty Pier—one on 
each side. The cranes are designed to lift 33 tons at a speed 
of 120ft. per minute. With this load one complete revolution 
is accomplished in one minute, corresponding to a slewing 
speed at the jib head of 250ft. to 350ft. per minute. Each 
crane, running on rails parallel to the pier, can travel a length 
of 14ft. at a speed of 100ft. per minute, and has two motors, 
that for lifting being of the standard Siemens 15-1 C type, 
developing 37 H.P. at 420 revs. per min. The other motor, for 
slewing and travelling, is of the same ty pe, and develops 18 nr. 
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at 310 revs. per min. Resistances, controller and plug 
connection boxes are of the standard Siemens type, and the 
switchboard in the cabin contains a main double-pole switch, 
cut-out, fuses and ammeter connections. A brake of the 
rotary Siemens type is employed. When complete the crane 
weighs 53 tons. Current is taken at a voltage of 500 volts 
from the Corporation supply. The cranes were erected at a 
cost of £11,000, and were officially tested last Friday, the 
tests being mainly in regard to the time occupied for trans- 
porting one of the fully-loaded luggage cases from the hold of 
the ship to the railway truck ; the best time was 55 seconds. 
Sir William Preece was consulting engineer, Messrs. Sicmens 
Bros. & Co. supplied the electrical plant, and Messrs. *:raften 
& Co. were the contractors for the crane work. The super- 
vision of the erection rested with Mr. A. T. Walmisley, 
engineer to the Harbour Board. On the other side of the 
Channel, electric cranes have been for some time in use, and 
it appears that it was principally due to the representations 
made by the French and Belgian authorities that these cranes 
were erected at Dover. 


The Faraday Society.—The Faraday Society, which now 
claims some 240 members, held its first meeting on Tuesday 
last at the rooms of the Chemical Society, Burlington House, 
W. There were about 50 members present. The president, 
Mr. J. W. Swan, F. R. S., was unfortunately unable to be present, 
and the chair was taken by Mr. J. Swinburne, vice-president. 
The rules drawn up by the Council having been tormally 
adopted, the chairman read an introductory address by Mr. 
Swan, in which he drew attention to the purpose and necessity 
of the society. Mr. W. C. Dampier Whetham, F. R. S, then 
gave an abstract of his Paper on “ The Present Position of the 
Theory of Electrolysis.” In the discussion which ensued Dr. 
Lehfeldt drew attention to the work of Jalin and Nernst on 
"Strong Solutions”; Dr. Lowry discussed the question of 
conduetion in the Nernst filament, which he regarded as a 
mixture of electrolytes ; and the secretary read contributions 
to the discussion from Mr. Swan and Prof. Armstrong. The 
latter severely critieised the dissociation theory as involving 
unnecessary assumptions not in harmony with known facts. 
He hoped the Faraday Society would take no hasty decisions, 
but from the outset act with true scientific caution, and he 
appealed for a fuller and more scientific use of the imagination 
in dealing with the phenomena underlying electrolysis. In 
replying to some of Prof. Armstrong's strictures, Mr. Whetham 
remarked that, although the early dissociationists unduly 
neglected the action of the solvent, that was not the case at 
present. Free“ ions meant free from one another, not 
free from molecules of the solvent, and the dissociation theory 
did not deny that ions might be linked to molecules of the 
solvent, there being processes of interchanges by means of 
which the ions work their way through the solution. Mr. 
Swinburne followed with a short account of his Paper on 
“Chlorine Smelting, with Electrolysis,” an abstract of which 
we hope to publish shortly. Papers on Total and Free 
Energy of the Lead Accumulator,” by Dr. R. A. Lehfeldt, and 
* Electrolytic Apparatus," by Dr. F. M. Perkin, were taken as 
read, and the discussion adjourned until the next meeting ; 
but Dr. Perkin exhibited and explained his apparatus—novel 
electrodes for electrolytic determinations—to those interested. 
The chairman announced that it was the desire of the Council 
to make the meetings informal and unconventional where 
desirable, and with that object in view he hoped that at future 
meetings smoking would be permitted. 


Robertson Electric Lamp Works.—Last Friday afternoon 
considerable extensions to these works were opened by the 
Mayor of Hammersmith. A large number of guests were con- 
ducted over the works and were shown, in actual operation, 
the various processes through which the different parts of the 
lamp passed. Commencing with the room in which the cotton 
wool was impregnated with a gelatinous solution and squirted 
through glass nozzles to form the filament in its first stage, 
the visitors were shown how it was dried, carbonised, 
fused on to. the platinum leading-in wires, and finally fixed 
in the bulb. Then they were shown the processes of exhaus- 
‘tion, sealing, capping, marking and finally packing. Plaster 


of paris for capping is now being superseded by a compound 
which possesses remarkable drying powers. On the old plan 
a lamp required about three days in a high temperature for 
thoroughly drying the plaster, but with the new cement, which 
is an excellent insulator, it can be turned out in about an 
hour. After the Mayor had formally declared the new works 
open, an alarm of fire was given and the works brigade turned 
out with great promptness to extinguish the conflagration 
which had been provided for the purpose, at the same time 
rescuing persons from imaginary danger. Mr. G. Byng was 
unable to be present owing to illness, but copies of the speech 
which he had intended to deliver were distributed. 

Manufacturers of incandescent lamps on the Continent, he said, had up 

to now quarrelled among themselves, and their power of competition in 
this country had been somewhat restricted, but they were beginning to 
combine in order to kill the British industry of lamp making, and to 
capture the English market and that of our colonies. They would 
increase their price in their home market, thus becoming more powerful 
financially. This would mean increased output, and the open and 
undefended British market was the place to get rid of that output. This 
might happen to-morrow. The system obtaining at present in thjs 
country, the uncertainty as to the security of capital invested, and the 
want of the home market wherein to sell made it impossible for the 
emploser to be enterprising. Mr. Chamberlaia was right. Do away with 
self-inflicted incubus of one-sided Free Trade and wages would rise. 
On the following day about 350 of the Robertson employés 
and guests, at the invitation of the firm, travelled to Hastings 
by special train, where a most enjovable time was spent. 
Motor cars were placed at the disposal of certain members of 
the party, who drove to Bexhill and the famous Battle Abbey. 
The return journey to London was commenced at 8 p.m., 
Addison-road being reached about 11 p.m. Not a single 
mishap occurred during the day, and the behaviour of the 
employés was striking evilence of the good feeling which 
exists between tliem and their employers. 

New Electricity Works at Oldham.— The new Corporation 
electricity works at Oldham were formally opened on Monday 
by Alderman Harrop. The boiler house contains eight 
marine boilers, by Messrs. Edwin Danks & Co., of the dry- 
back type, the internal diameter being 11ft. 6in. and the 
length overall 14ft. At the normal rate of working, each 
boiler evaporates 11,500]b. of water per hour, at a pressure of 
160]b. per square inch. Mechanical stokers may be added 
later, but, for the present, hand firing will be used. There 
are also three vertical Climax boilers, each evaporating 
nominally 25,0001b. of water per hour, at the same pressure. 
A duplicate feed system has been provided throughout, con- 
sisting of Weir direct-acting pumps, each capable of delivering 
8.000 gallons per hour. As each Climax boiler has its 
own heating coil, a direct connection from the pumps to these 
boilers has been provided. Two Berryman patent feed 
heaters have been supplied by Messrs. Jos. Wright & Co. 
Over the firing floor, in front of the two ranges of marine 
boilers, two ranges of coal bunkers have been erected. The 
coal from these is fed to the firing floor through measuring 
boxes and shoots, and when mechanical stokers are introduced 
these shoots will be taken direct to the stoker hoppers in front 
of the boiler furnaces. Over each range of bunkers a Hunt 
conveyor will pass, and a similar conveyor has been provided for 
ashes. These conveyors are electrically driven. Theengine room 
contains six generating sets—four for traction and two for 
lighting—consisting of Willans three crank engines directly 
coupled to Siemens dynamos. The two smaller engines in 
the traction bay are capable of developing continuously under 
normal conditions about 600 H.P. The dynamos are multi- 
polar continuous- current compound-wound generators, giving 
370kw. at normal speed. Two large engines in the same hay 
give under ordinary conditions about 1,200 H.P., and the 
dynamos 740kw. These two sets are arranged to run as shunt 
wound generators, if required for lighting, by cutting out the 
series winding. The two engine sets for lighting in the east 
bay are similar to the two large traction sets, except that they 
are shunt wound, and used for lighting only. Six con- 
densers were supplied by Messrs. Babcock and Wilcox, and 
the two cooling towers, with all necessary pipe work, and 
three motor-driven centrifugal pumps by Mr. Arthur Koppel. 
Messrs. Kennedy and Jenkin acted as consulting engineers, 
and Mr. S. W. New uzton is borough electrical engineer. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Are Spectra of the Metuls.—According to present views, each 
spectrum line of an element represents a state of vibration 
inherent in the atom of the element, and characteristic of it. 
The idea that each vibration represents a different and indepen- 
dent constituent of the atom is refuted by the discoveries of 
Kayser, Runge and Rydberg, who show that the whole spec- 
trum of an element may be analysed into a certain number of 
infinite series of lines, in the position of each of which the 
atomic weight plays a governing part. Now, P. Lenard puts 
the question as to whether each element always shows the full 
set of series. Experiments with are spectra furnish a negative 
answer. He used a spectroscope without a slit, as used for the 
everyday observationof solar protuberances. With ahigh disper- 
sion he obtaineda seriesof images of the are corresponding to the 
different lines. In sodium and lithium he noticed at once that 
the flames corresponding to the “main series“ of lines were 
larger than those corresponding to the * secondary series." In 
these and all other cases it was found that only the main series 
of lines are radiated from the outer mantle of the flame, The 
first secondary begins further inside the flame, and the second 
one begins still further inside, or is absent altogether. These 
observations give another confirmation of the characteristic 


nature of the series. 
[P. LENARD, Ann. der Physik., No. 7, 1903.] 


N-Rays in Sunlight. R. Blondlot has found that N-rays are 
contained in sunlight as well as in ordinary flames. — The 
verification is so simple as to be within reach of everyone. A 
window is closed by shutters of oakwood about lonum. thick. 
A thin tube containing some luminescent substance is placed 
in the path of the sunbeams as they would fall through the 
open window, and at anv distance, say 1 metre, from the 
window. The tube should be previously exposed slightly so 
as to make it feebly luminous. Now, on interposing a plate of 
lead or even the hand, the luminosity is visibly lessened, and 
on removing the obstacle the luminescence assumes its former 
brightness. The phenomenon is best seen if the tube has a 
black background. Its outlines becomes sharp or diffused as 
the obstacle is removed or interposed. The change is not 
instantaneous. A thin aluminium plate does not stop the 
rays, but a thin layer of water or a thin cloud does. The rays 
can be concentrated with quartz lenses. Referring to Le 
Bon’s discoveries of 1896, the author points out that Le Bon’s 
„dark light" was traced by means of photography. N-rays 
have no photographic effect. 

[R. BON Dor, Comptes Rendus, June 15, 1903.) 


Ware-length of Mrs. -G. Sagnac is of opinion that the 
successive foci shown by N-rays when condensed by a quartz 
lens are not, as Blondlot thought, due to a band spectrum of 
N-rays differing in wave-length, but are due to diffraction, and 
owe their comparatively great mutual distance to their 
unusually great wave-length. If this view is correct, the 
means are at. once at hand of determiniug the wave-length of 
N-rays. The author proceeds todo that from the data 
quoted by Blondlot himself, assuming the aperture of 
the lens to be 4cm. The wave-length comes out as 
02mm. This is three or four times the wave-length of 
Rubens’ longest infra-red rays, and about one-thirtieth of the 
shortest electric waves hitherto observed. The refractive index 
for quartz is unusually high, being 3, or, more accurately, 2-942. 
‘There is evidently some anomalous dispersion, possibly con- 
nected with an absorption band, which may throw some light 
on the origin of radium rays. The figure for the wave-length 
given above is, of course, only a rough approximation, but it 
is highly ue that a big gap between luminous and electric 

] 


waves will be bridged over. 
[G. SaaNac, Comptes Rendus, June 15, 1905.] 


Diurnal Period of the Aurora.—C. Nordmann has already 
furnished a theory which explains the annual and 11-year 
periods of the aurora on the basis of Hertzian radiation from 
the sun. He now uses the same conception for explaining 


what he calls the daily period. It has often been observed 
that the aurora appears most usually in the evening, and 
attains its greatest brilliancy before midnight. The author 
points out that atmospheric ionisation reaches its maximum at 
mid-day, and that the true auroral maximum must occur 
then, but since that maximum occurs at the minimum of 
visibility, the apparent maximum must occur shortly after 
sunset. As regards the quantitative aspect of the question, 
he points out that of the two agencies usually producing the 
disappearance of ionisation — viz., re-combination and diffusion — 
only the former can be at work in the upper atmosphere. The 
number of re-combinations per second is «4?, where x is the num- 
ber of ions per cubic centimetre and a is 3,400 x 7 x 107? x p 
electroststic units (p being the pressure in atmospheres). The 
author calculates that one hour after sunset the ionisation has 
one-eighth of its maximum value. In northern regions the 
maximum is apparently later than elsewhere, owing to the long 
twilight. 
[C. NorpMann, Comptes Rendus, June 15, 1908. 

Electric Osinose.— Electric. osmose gives a useful and general 
means of ascertaining contact electrification within a liquid. 
J. Perrin has found that this osmose is only produced with 
ease in the case of a liquid of high dielectric constant and 
resistivity. He has studied the osmose produced in pure 
water with or without traces of other substances. Most 
membranes give an osmose in the direction of the current; 
but a membrane of barium carbonate, introduced into distilled 
water, gives a vigorous osmose in a direction opposed to the 
current. The direction of osmose is changed by infinitesimal 
impurities of some substances. Thus the action of acids and 
bases. J., of the ions H and OH. is extraordinarily intense. 
A substance which is electrically neutral in pure water will 
charge itself positively as soon as the water contains one 
molecule of acid to 5,000,000 molecules of water, or water 
much purer than ordinary distilled water. The same sub- 
stance will charge itself negatively when the water becomes 
alkaline to a like degree. "The carbonic acid contained in the 
air is, therefore, a serious disturbance of these investigations. 
The author has studied more especially a membrane composed 
of the violet chromium chloride, which is very permanent and 


insoluble. 
[J. PERRIN, Comptes Rendus, June 15, 1903. ] 


Electric Piercing of a Solid Dielectric. —J. Kiessling and 
B. Walter have discovered an effect which will require some 
considerable explanation, but is apparently of great practical 

importance. In the course of some 

7 insulation tests of indiarubber tubes, 

they noticed that if the end was 

immersed in oil to prevent surface 

discharge between the inner and 

outer electrodes, the rubber was 

" almost invariably pierced just at the 

surface of the oil. They further 

stearine- Drop ; noticed that a plate of glass 'on 

A which a drop of stearine or wax had 

been dropped was much more easily 

pierced than a plain piece, and that 

the puncture was always at the edge of the drop. On further 

investigation, they found that it was an advantage to cut a 

slit across the wax, or, better still, to pierce it with a fine 

needle in one point. The puncture was found to be opposite 

the electrode on the plain surface of the glass, the position of 

the electrode on the waxed side being of slight importance. 

The polarity of the electrodes makes no difference. The 

authors mention a case of an ebonite plate 4:2mm. thick, which 

they could not pierce with 50cm. sparks. On dropping stearine 

upon it, it punctured with sparks of 20cm. to 30cm., and on 

pricking the stearine it was perforated by a spark of only 10cm. 
[KIESSLING and WALTER, Ann. der Physik., No. 7, 1903.] 


Glass Plate 


— MÀ 


— 


Stellar Theory of Atoms.—Filippo Ré endeavours to furnish 
a new theory of radioactivity by approximating the consti- 
tution of atoms to that of celestial bodies. As regards the 
giving out of luminous, thermal and actinic effects, there is 
not much essential difference between the sun and a radio- 
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active atom, and inactive atoms might in the same respects be 
likened to extinct celestial bodies. But considering the com- 
paratively enormous amount of energy radiated by the radio- 
active atom, and its evidently transitional nature, it is more 
strictly analogous to a nebula, which it also resembles in its 
attenuated constitution. Such a nebular constitution would 
account for the high atomic weight of the radio-active elements 
and for their large internal energy. ‘The objection might be 
raised that on the nebular theory the radio-activity should be 
affected by plunging the radio-active body into a very cold 
enclosure, but the same objection could be applied to the sun, 
surrounded as it 1s by absolutely cold space. The great energy 
given out by radio-active atoms somewhat explains the stability 
of the inactive atom, which would require a corresponding 
expenditure of energy to split it up. 
[F. Rf, Comptes Rendus, June 8, 1903. 


ON INDUCTION MACHINES AND A NEW TYPE OF 
POLYPHASE GENERATOR. 


BY A. C. EBORALL. 


In this article the writer gives a short account of a new type 
of polyphase generator designed by Mr. Alexander Heyland, 
together with some remarks relative to its development ; the 
machines in question are made by Messrs. Kolben & Co. 

These generators are new, firstly, because, although 
synchronous, and of nearly standard construction, the operation 
of their field systems is of the nature of that of asynchronous 
machines, the principle involved being applied, however, in an 
entirely new and ingenious manner. Secondly, because these 
generators are self-exciting, and are scientifically and properly 
compounded (or over-compounded), not only with regard to the 
magnitude of the current, but with regard to its phase- 
difference, a result never before attained by any designer with 
synchronous machines. 

Nearly two years ago* Mr. Heyland described his method 
of “ compensating " induction motors with regard to their watt- 
less magnetising currents, and as the type of machine forming 
the subject of this article has been developed from the principles 
involved in the compensated induction motor, it is not out of 
place to refer briefly to the latter before proceeding further. 

In the standard induction motor the large wattless com- 
ponent of the stator current is entirely due to the fact that the 
magnetic flux is produced by magnetising currents of the full 
frequency circulating in the stator windings ; the greater part of 
this flux traverses the rotor and, when the latter slips, gives rise 
to currents in its windings, the torque of the motor being pro- 
portional to the product of rotor current and rotor flux. In 
well-designed motors the rotor flux will vary but little with 
the load, it being equal to the stator flux less the leakage flux 
at any given load ; at no load the rotor flux is practically equal 
to the stator flux. 

It is clear that the magnetising ampere-turns on the stator 
of the standard induction motor are far in excess of those that 
would be necessary, for instance, if the same value of stator 
flux was to be produced by a direct current; we know, for 
instance, that even in the best modern motors of normal design 
the magnetising current (and ampere-turns) are of the order 
of 20 per cent. of the full load current (and ampere-turns), and 
that, consequently, the volt-ampere input of the motor at no 
load is of the order of onequarter of the apparent input at full 
load. And even these figures are only obtainable with the 
most careful designing with regard to magnetic leakage, the 
small air-gap, relatively small width of core, and expensive 
stampings being the direct consequence of the attempt to 
reduce the leakage flux of the motor to an absolute minimum. 

The excessive amount of apparent energy required by the 
standard induction motor for the production of its magnetic 
flux is, of course, due to the high frequency of the magnetising 
current—whereas a few volts would get this current through 
the stator windings if it was a direct current, it actually 
requires the full supply pressure to get it through on account 
of its frequency being that of the supply. What really 


* The Electrician, Vol. XLVIL, p. 627, and Vol. XLVIIL, p. 530. 


happens is that nearly the whole of the applied pressure is 
required to balance the back E.M.F. set up in the stator 
windings (as in the case of an ordinary transformer), the 
magnetising current being really due to a small pressure which 
is the resultant (vector difference) of the back and terminal 
pressures. It is clear that if this back pressure could be done 
away with—for instance, by producing the magnetic flux of 
the motor by means of direct or very low-frequency currents— 
the magnetising watts would be almost inappreciable. They 
would be given simply by the value of the current required 
and by the resistance of the windings, and would be true 
watts; in consequence, there would no longer be a magne- 
tising component of the stator current lagging nearly 90deg. 
behind the terminal pressure, and causing, therefore, more or 
less lag of the main current behind the terminal pressure, 
according to the load. Instead, the magnetising current would 
Le in phase with the terminal pressure (and with the load 
current), and the power-factor of the motor would be practically 
unity at all loads. 

The problem which Mr. Heyland has solved in his compen- 
sated motors is the production of the magnetic flux of the 
motor by means of such very low frequency magnetising 
currents, and the principle involved in his solution of a 
difficulty that looks at first sight unsurmountable, is as simple 
as it is ingenious and effective. In all induction motors, the 
frequency of the rotor currents is given by the slip, and 
is, consequently, very low even at the maximum load 
the motor will carry; at no load, where the slip of 
the rotor is so small that it cannot be measured, the 
frequency of what rotor currents exist—namely, those 
required to overcome the mechanical losses—is nearly 
zero; that is, these currents are practically direct currents. 
And what Mr. Heyland does is to produce the magnetic 
flux of the motor by means of magnetising currents in 
the rotor (instead of from the stator), which currents, by reason 
of their inappreciable frequency, require but a few volts for 
their production—just sufficient pressure, in fact, to overcome 
the resistance of the rotor windings and the almost negligible 
reactance of the same. These rotor magnetising currents are 
led into the short-circuited rotor winding from the outside 
(that is, from the supply) by means of a special com- 
mutator of very simple character, the function of which 
is to convert the high-frequency current into current of 
very low frequency, according to the slip of the rotor. 
This low-frequency current, circulating in the short-circuited 
rotor bars, furnishes the ampere-turns required for the produc- 
tion of the magnetic flux of the motor, as indicated above. 
And it is clear that ihe current thus tapped off from the line 
must be led into the short-circuited rotor in such a way that it 
will have, in the rotor, exactly the same direction and phase 
as the magnetising current in the stator which it has to replace. 
Fig. 1 shows one way of doing this for thecaseof a slip-ring motor. 
Here à commutator, of but few segments, is connected into 
the middle point of the star-winding of the rotor; the three 
brushes pressing on this ring are in connection with a 
small step-down transformer connected across the line con- 
ductors, the pressure between any two brushes being, for 
instance, of the order of 6-10 volts. The slip rings are, of 
course, short-circuited in the usual way after the motor has 
reached full speed. 

It will be noted that the segments of the commutator are con- 
nected to one another ; these connections take the form of small 
V-shaped connectors of low resistance material, which lengthen 
the commutator by an imappreciable amount and make no appre- 
ciable difference to its cost. The losses in them are small, the 
total rotor loss being normal, a little more copper being put 
into the slots in order to attain this result. It will be seen 
that (as soon as the starting resistance has been cut out) the 
rotor is completely short-circuited with the help of the (practi- 
cally) short-circuited commutator, just as for the case of a 
standard motor. Only, with the help of this special commu- 
tator—which rotates under all conditions nearly synchronously, 
according to the slip—currents from the source of supply are 
led into the short-eircuited rotor winding, appearing there as 
magnetising currents having a frequency determined by the 
slip of the rotor. 
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The low-resistance connectors to the commutator bars fulfil 
. three functions. Firstly, they short-circuit the motor winding, 
and prevent the current being broken at the brushes ; secondly, 
they reduce the amount of current under the brushes; and, 
thirdly (an important point), these connections take up the 
pulsations in the rotor current, and hence, in the magnetic 
flux, for such pulsations always arise when a current of high 
frequency is converted into one of lower frequency, as in the 

resent case. With regard to the second point, it is evident 
that if it were not for the excessive current under the brushes 
that would thereby be brought about, the segments and their 
connectors could be done away with, and the commutator 
would take the form of an ordinary slip-ring. But although 
this is not practicable, the short-circuited commutator, as 
shown, will actually work like a slip-ring, and all sparking, 
even with very few segments, will be done away with ; the 
segments, being connected up, form virtually a closed ring 
having a certain resistance, and commutation, in the ordinary 
sense, does not take place, nor can the usual commutation 
troubles possibly arise. 

The commutator brushes have to be so placed relatively 
to the stator that the converted magnetising currents in the 
rotor bars have exactly the same direction as the corresponding 
stator currents which these rotor magnetising currents have 
to replace ; the position and synchronous rotation of the 
magnetic flux produced by them are determined by the position 
of these brushes, being quite independent of the speed of the 
rotor itself. When the latter is running without load, and 
hence at practically synchronous speed, the current in the 
rotor bars is a direct current; when the rotor slips, it alternates 
with a frequency given by the amount of the slip, and thus 
has a frequency of but a few cycles, at full load. 


R, Rotor Winding ; SR, Rotor Slip-rings for starting resistance; C, Rotor Com- 
mutator with connected segments ; BBB, Commutator Brushes directly or indirectly 
connected to the supply conductors. 


Fic. 1.—Arrangement of Rotor of Compensated Three-phase 
Slip-ring Motor, 


The stator current of such a compensated motor is evidently 
a pure energy current after the current led to the brushes has 
once been properly adjusted; even at no load the power-factor 
of the stator current is practically unity. At no load the 
current taken by the motor is simply that required to cover 
the various losses plus the small current taken by the small 
step-down transformer for the excitation; this latter current, 
in accordance with what has been said above, is practically a 
pure energy current. When the motor is loaded, the stator 
current is equal to the current required for the losses plus that 
required for the excitation plus that required for the load, the 
latter being equivalent to, and balancing, the rotor load eurrents 
due to the slip of the rotor, which, again, is determined by the 
torque the motorhas to exert. Practically, in a properly adjusted 
compensated motor, the power-factor is unity at all loads. 

The actual value of the power-factor of the motor depends 
upon the value of the low-frequency magnetising current in 
the rotor, the performance of the compensated motor in this 
respect being entirely analogous to that of a standard synchro- 
nous motor.* It is evident that the amount of current 
supplied to the commutator from the line can be varied within 
the widest limits, with the help of the step-down transformer, 


* There is, however, this difference. The power-factor of the induction 
motor is fixed once and for all by the amount of the compensating current, 
it being practically the same at all loads ; with the synchronous motor 
the exciting current has to be varied with the load, if the same value of 
power-factor is required at all loads. 
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or a resistance, or both. For every compensated motor there 
is one value of rotor magnetising current giving a power-factor 
of unity for the stator current; if this value is exceeded, the 
stator current leads the terminal pressure, while if it falls 
below the critical value, the stator current lags. In practice, 
therefore, the pressure between the commutator brushes of 
the compensated motor is fixed once and for all by trial in 
the factory in such a way that the motor operates with a 
power-factor of unity at all loads, which invariably meets all 
the requirements of the case. | 

It is worthy of note that, simply on account of the rotor 
having to furnish the magnetisation, the proportions of the 
compensated motor differ considerably from those of the 
standard machine. The diameter can be less and the width 
greater, while the air-gap length can be increased, because 
evidently the reduction of magnetic leakage is no longer the 
principal feature in the design; for the same reason the rotor 
slots will be fewer in number, but larger in size, compared 
with the stator slots. In the compensated motor the rotor 
flux is equal to the stator flux plus the leakage flux, and an 


Increase of magnetic leakage simply means that the rotor flux 


must be correspondingly increased. This presents no objec- 
tions, for the reason that, owing to the low frequency of the 
rotor eurrents, the rotor iron losses are in any case small, 
while, on the other hand, deepening the rotor slots in order to 
get in more copper produces no ill effects. 


S, Stator Winding with main terminals Ti, T; and T}; CT, Current Transformer 
for the compounding ; ET, Pressure Transformer for the compensation ; €, Kotor 
Commutator with brushes BBB; R, Regulating Resistance in the compensating 
circuit. The rotor windings and commutator connections are not indicated. 


Fic, 2.—Compensating and Compounding Arrangements for a Self-exciting 
and Compounded Asynchronous Generator. 


The outline given above relative to the construction and 
working of the compensated induction motor leads up to the 
next matter to be briefly discussed—namely, the self-exciting 
and compounded induction generator. 

Until the advent of the Heyland compensated induction 
motor, the induction, or asynchronous, polyphase generator 
had met with no application in practice, notwithstanding its 
inherent valuable properties. Such machines, in their standard 
form, are simply induction motors driven above synchronism ; 
when running in parallel with a standard synchronous 
machine, either generator or motor, they can supply the 
external circuits in the form of energy currents. ‘The syn- 
chronous machine fixes the frequency, and has to supply not 
only the magnetising currents of the induction generators, 
but also the wattless eurrents required by the external cir- 
cuits. As the magnetising currents of the induction machines 
are nearly the same, whether they operate as motors or gene- 
rators, and are in consequence relatively large, it is clear that, 
even apart from the inability of ordinary induction generators 
to supply wattless currents to the line, they could not be com- 
mercially employed, by reason of the abnormal size of the 
synchronous machine required for working in parallel with 
them. It is to be noted that the output of the standard 
induction generator depends only on the speed, its maximum 
output being developed at a speed approximately equal to syn- 
chronous speed, increased by an amount approximately equal 
to the slip at the maximum load as an induction motor. 
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Hence the output of the machine, when operating above 
synchronism as a generator, would reach its maximum value at 
a certain speed very little above synchronism, and with a 
further inerease of speed the output would fall otf. 

The induction generator, with the addition of the Heyland 
compensating arrangement, becomes at once a commercial 
possibility, for in the first place it is self-exciting, and, in the 
second place, it can be loaded inductively ; all that is required 
is a quite small synchronous machine on the same circuit to fix 
the frequency—a requirement in no way objectionable in, for 
instance, à power station. The only difference between the 
compensated induction motor and the compensated induction 
generator is that the latter requires relatively a little more 
excitation. 

Such an induction generator, it should be noted, is very 
nearly self-regulating on non-inductive loads ; its pressure drop 
under these circumstances, with fixed excitation, is very small, 
it being almost entirely due to magnetic leakage. For the 
armature (stator) reaction due to the non-inductive load is 
balanced by the current in the short-circuited rotor windings, 
as in a transformer; the machine works, in fact, by reason of its 
armature reaction, unlike all other types of electric generator. 

But the most interesting feature of the compensated induc- 
tion generator is that it can be readily compounded or over- 
compounded for inductive loads; by passing the main (stator) 
current or à proportion of it through the short-circuited rotor, 
in addition to the compensating current, the machine can be 
arranged to give a constant pressure at its terminals, indepen- 
dently of the amount of the phase difference of the load, or it 
can be made to compound up, as desired. 

Fig. 2 shows one way of doing this, the same brushes 
being used for the compounding current as for the com- 
pensating current. The former is provided by a small 
current transformer, as shown, and the latter bv a pres- 
sure transformer, as already stated above. A point in connec- 
ton with the latter, not previously mentioned, is that its 
secondary circuit is mesh connected, in order that the pressure 
on the commutator brushes (for the compensation) may differ 
90deg. in phase from the pressure of the line conductors, being 
thus in phase with the magnetic flux of the motor. 


( To be concluded. ) 


PROPOSED NEW TECHNICAL COLLEGE FOR 
LONDON. 


Lord Rosebery has addressed the following letter to Lord 
Monkswell, chairman of the London County Council :— 


54, Berkeley-square, W., June 27, 1903. 

Dear Lord Monkswell: I am privileged to make an important proposal 
to the London County Council as the authority for technical education. 

The excellent provision now made for ecientific and technological instruc- 
tion in the polytechnics and other institutions, so admirably fostered and 
directed by the Council, renders more pressing than ever the crowning of 
the work of technical education by adequate opportunities for the most 
advanced teaching and for research. In the striking report presented to 
the Council by its Technical Education board last July, on the application 
of science to industry, it is clearly shown that several of our industries 
have suffered, and are still suffering, from our failure to organise, 
not so much technical education of the ordinary type as the more 
advanced instruction in scientific technology and facilities for original 
research, The report points out that in other countries special 
attention has long been paid to the highest technical training of 
those who will become, if not the captains of industry, the skilled 
lieutenants and confidential assistants in every branch of commerce or 
manufacture. Perhaps the most perfect instance of such provision is the 
great; college of applied science at Charlottenburg, alongside of the 
University of Berlin, erected at an outlay exceeding £500,000, and costing 
£55,000 a year. From its portals there issue every year some 1,200 young 
meu of 22 or 23 years of age, equipped with the most perfect training that 
ecience can give, as experts in chemical technology, electrical engineering, 
metallurgy, shipbuilding, &c. Of these, the ablest are eagerly sought after 
by the great industrial combinations of the German Empire, which owe 
their remarkable success in no small degree to the quite exceptional wealth 
of scientific knowledge and training which is thus placed at their disposal. 

It is clear that in spite of all that has been done in various directions, 
London is still very inadequately provided with educational opportunities 
of this advanced kind. For lack of such opportunities our London young 
men often find the highest places filled by the better educated Germans; 
and acientific researches, even when carried out here, now often benefit our 
trade rivals. It is little short of a scandal that our own able and ambitious 


young men, eager to equip themselves with the most perfect technical 
training, should be compelled to reaort to the universities of Germany or 
the United States. It is not right that picked students from Canada or 
Australia, South Africa or India, should be unable to find within the 
empire the educational opportunities that they need. The time has come 
for making London, at any rate so far as advanced work in scientific tech- 
nolegy is concerned, the educational centre of the empire. I gather from 
the Council's resolution last July, by which it instructed the Technical 
Education board to bring up further proposals on the subject, that your 
colleagues are impressed with the need for action in this matter. The 
initial difficulty, which has so far stood in the way, is doubtless the heavy 
capital outlay needed for the spacious site and buildings, and the costly 
equipment, which a London Charlottenburg would involve. I bave 
good reason to hope that this difficulty may now be overcome. 

An otter has been made by Messrs, Wernher, Beit & Co., to place a large 
sum of money in the hands of trustees, to be applied as a contribution 
towards the cost of building and equipment, and further offers of the same 
kind have been made by other public-spirited London citizens. The next 
question is that of a site. This I have reason to think that the Royal 
Commissioners of the 1851 exhibition may be graciously willing, in view 
of the national importance of this proposed object, to place at the disposal 
of the trustees, on condition that funds sufficient for building and equip- 
ment have been subscribed, and that an adequate provision is made for 
maintenance. The form which the grant from the Royal Commissioners 
may not improbably assume is about 4 acres of land adjacent to the 
present University buildings at South Kensington, in close proximity to 
the Royal College of Science and the Central Technical College of the City 
and Guilds of London Institute. On this site it is proposed to erect and 
equip the new institution. The cost of doing so is estimated at about 
£300,000. ‘The institution, when complete, together with the site, would 
represent a value of about £500,000. In estimating at £300,000 the cost 
of construction I do not suggest that that sum will provide a completed 
home for our institution when it shall have reached its full development ; 
but I use the figure for the purpose of tli's letter, because I believe that it 
fairly represente the cost of a building adequate for our immediate needa, 
and capable of extending pari passu with the growth and requirements of 
the institution. There remains the question of the necessary provision for 
the maiutenance of the educational work of the proposed institution, which 
cannot be put at lees than £20,000, an annual grant which need not, how- 
ever, begin for a year or so. For this sum, necessary as it is to secure for 
London the valuable donations which I am privileged to announce, I venture 
to approach the London County Council. As with the cost of construction, 
so with that of maintenance. I do not doubt that the sum named will need 
to be largely increased when the scheme has established itself in public esti- 
mation and has received such further pecuniary support as will enable it to 
extend its teaching to other branches of scientific study. But £20,000 per 
annum will, I am assured, provide for the entire maintenance of the insti- 
tution from the first, and will secure it against all risk of failure from want 
of income in the objects we have ev much at heart. 

The detaila of the organisation of the proposed institute have not yet 
beeu settled, and they will be considered in consultation with the Senate 
of the University and other bodies concerned. It is proposed that the 
institution, whilst working in close co-operation with the Royal College of 
Science, the Central Technical College, and other branches of the Univer- 
sity, should be organised as a distinct “School” of the University, under 
the management of its own committee, a committee on which I hope the 
London County Council will consent to appoiut representative. It 
would, of course, direct its attention from the first, not to dupli at ing 
or overlapping any provision now existing in London, but to eupplementing 
that provision by taking up subjecta as yet undealt with, or only inade- 
quately dealt with. Such subjects would probally include chemical 
technology, mining and metallurgy, electro-chemistry, electric traction, 
optical technology, bacteriology, railway and marine engineering, hydraulics 
and naval architecture. It is intended to admit only advanced students 
able to profit by the instruction and facilities for original research which 
will be provided, but the institution will be made accessible by low fees 
and scholarshps, by means of which I hope many of the ablest of those 
whom the London County Council is now training in the polytechnics and 
elsewhere, may be enabled to raise themselves to the highest positions in 
the world of scientific industry, To enable the arrangements to be com- 
pleted, it is necessary that I should be in a position to assure those con- 
cerned of my confidence that the London County Council, acting as the 
technical education authority of London, will not refuse to the Institution 
its annual support to the extent indicated. The Council cannot, of course, 
find its successors, but I feel sure that any general resolution to this etfect 
would be accepted as sufficient by those whose munificent proposals | am 
authorised to communicate to you. 

At the request of the first donors I have agreed to act as chairman of a 
body of trustees to carry out the scheme to completion. Among these 
trustees will be the Duke of Devonshire, Mr. Arthur Balfour, Sir Francis 
Mowatt, Mr. Julius Wernher, Mr. R. B. Haldane, and the vice-chancellor 
and the principal of the University of London, together with, if they will 
consent to act, representatives of the London County Council, as the 
technical education authority for London. Should this scheme be succass- 
fully carried through, I am not without hope that it may be possible to 
follow it up by taking further steps towards developing the University in 
such a fashion as to make it worthy to be the university of the metropolis 
of the empire.— Yours sincerely, ROSERE Hr. 

The Lord Monkswell, Chairman of the 

London County Council. 


At Tuesday's meeting of the London County Council the above letter 
was referred to the General Purposes Committee in conjunction with the 
Technical Education Board. A brief report of the speeches will be found 
in our usual column. 
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THE SALFORD ACCOUNTS. 


We are glad to recognise, on the evidence of the 1902-3 
accounts now before us, that the Salford electricity works are 
apparently entering on, at least, a less disastrous career than 
that which has marked their history up to the present. Unfor— 
tunately, it is only too true that there is an appalling amount 
of leeway to be made good in the future, and in order to 
furnish some idea of the extent to which the undertaking has 
become indebted to the general rates we present the following 
summary of the financial results since the works were started 
in the end of 1895 :— 


- . t 1 . 
| Capital | Working profit. Capital charges. Deficit Local 


Yea lexpendi- == ig Ins 
ue ADR Total /o VO To: ^ to m'n| vear, | sub- 
. mean : To:al. tal. y sidy. 
capital oe 
Dec. 31, 1896 £41,472 - £1,316 — 2 53 £1, 904 4 825 £3,220 £2,624 
„ 1897 44 289 — 901 | -210 2532 591: 8,455 3.875 
» 1898 62,578 + 1.277 | +2: 39 2, 726 510; 1,449 3,827 
Mar. 31, 1900 | 100, 000 + 3,050 | 4538, 5,078 562. 


2,028 2,028 
7,489 7,489 
15.215 13,215 


„ 1901 186766 - 178 012 7511 
„ 1902 386,382 '+ 1256 7845 14,471 


1903 490,961 M 24,044 


510. 
5:05. 


+548 26, 438 6:02). 2,594 


— 


It will lis: seen that up to March 31, 1902, this concern had 
received a total subsidy of something like £33,000 from the 
general rates, 

In the first two years of working, the very high working 
costs were mainly responsible for the unfortunate financial 
results exhibited. Since (and including) the year 1898, 
however, the high capital expenditure was partly, if not solely, 
the cause of the loss exhibited hy the balance sheet. During 
the twelve months ended at March 31st last many impor tant 
developments have taken place. The new Frederick-road works 
have been practically completed, the old station at Walness- 
road was closed in August and dismantled, whilst the raising 
of the pressure from 100 to 200 volts on the distr ibuting sy stem 
has been finished. The cost of this conversion in the pressure 
and system of distribution, amounting to £6,818, has been 
charged to revenue and spread over three years. 

Naturally, the reorganisation of the system and the building 
of entirely new works has had the effect of making the total 
capital expenditure excessive. It would appear also that there 

was some ground for the complaint that an installation of 
plant beyond the immediate needs of the district was made. 
Thus, from Mr. Taite's report we find that, for instance, out 
of 16 boilers installed, the maximum number in actual use 
simultaneously has been eight with a ninth in reserve. An 
excessive provision of plant would, of course, accentuate the 
already high capital incubus on the undertaking. 

In discussing the accounts of working during 1901-2, we 
remarked that the full influence of the tramway load, would 
only be appreciated in the ensuing year, and that owing to 
the high capital the prospects for the financial vear just 
closed was not very promising, although a change for the 
better might be looked for from the increased earning 
power of "the plant with the higher load-factor of the 
tramway supply. The anticipated improvement in the load 
has been more than fulfilled, since not only did the tramways 
take nearly three million units during the year, but a demaud 
for power for other purposes has developed. 

The following table gives some particulars of the constitution 
of the load :— 


Privte lightg. Publie lightg.| Tramways. | Power. 
Year. | % of | 7. of E 7, of 7. of | Total 
Mar. 31, Units | total | Units total] Units; total | | Units total output 
sold. out- sold. out- sold. out- sold. | out. 
put. | put. Put put. | 

| — ———————-—— d — l | amama 
1902 . 708,107 62.5, 19,271 1.517, 458,380 36:0% nil ' . 1,272,758 
1903 .. 808, 554 19: 175 150, 328 3: 15% 3, 370, 454. 70° 8% 334,507 7° Q^; 4, „705,625 


It will be seen that last year the traction load constituted 
the bulk of the demand upon the station, and that to it and 
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the increased public lighting and power demand was due the 
very favourable load-factor of 21:8 per cent. which obtained. 
Naturally, as a consequence of this high factor, the relation of 
the capital expenditure to the output is now considerably lower 
than that of the average ordinary municipal concern. but a 
higher standard in this respect is called for in a traction station, 
because the favourable load is the outcome of the tramway 
demand, and this necessarily means a low average price for 
current. 

The reccipts for supply to ordinary consumers is given as 
3:09d. per unit, for publie lighting at 1:29d , and for traction 
at L:95d. Compared with the average prices in 1901 of 
municipal undertakings, the public lighting and private supply 
are very low indeed, while the traction supply price is quite 
0:25d. «bore the average. On the whole, we should say that 
the average price obtained for current is lower than can be 
aiforded at present, thouzh the inviting tariff for private light- 
ing may possibly be justified as a means of attracting business. 

[n order to afford a comparison for the capital expenditure 
involved, Halifax may perhaps be appropriately chosen as 
having a somewhat similarly constituted load as that of Salford. 
At Halifax, the mean capital expenditure in 1900 was 14˙5d., 
and in 1901 16d. per unit sold. At Salford in 1901 this 
quantity was 51d. and in 1902 22:1d. This ratio affords as 
good a criterion as any of the capital, and the comparison 
against the Halifax figure shows that even now, with the very 
favourable load at Salford, the relative expenditure i is seriously 
heavy on the undertaking. 

Passing to the working costs, it may be said at once tha? 
the results in this respect for last year are above criticism. 
Even taking into consideration the favourable demand on the 
station, the figures attained are highly creditable to the engi- 
neering management and to the new plant. The chief items 
are set forth in the following table. "The fuel item and the 
collective management and property charges call for particular 
attention, and it is to be noted that, included in the distribu- 
tion—works and total costs—is £2,681, proportion for the year 
incurred in changing the pressure ‘of supply. This amount is 
equivalent to O- 135d. per unit sold, and but for its existence 
the total costs would have appeared at 0:921d. per unit :— 


Year Of Ferkisgs 1901-2. ...... 1902-3. 
Fuel Lu sse Ee RW RITU NONE Fo epp MEN d WS E EDEVÉ 085d. ...... 0 30d. 
Oil, waste, w ater and store . 014d. ...... 0°05d. 
Wages at statiu(iiwn UU . Qd. ...... 0124. 
Repairs aud maintenance at station.... . 024d. ...... 0:10d. 
Total generating costs... eee 64d. sson 05:d. 
Distribution of electricity | ......... eee eese OSI 0°27 

Total works cost ꝗ .. 2 53d. 0:84d. 
Management and property charges...... 057d. ...... 0:21d. 

TOTAL COST ern nnne 3°10d. ...... 1:06d. 


The effect of the relatively high capital is shown in the 
financial results by the fact that with the low ratio of costs to 
revenue of 46°6 per cent. the working profit of £24,044 was 
insufficient to meet the capital charges of £12,031 for redemp- 
tion of loans and £14,407 interest— representing a total of 
6:02 per cent. of the mean expended capital. The net result 
was, therefore, again a deficit to add to the rather depressing 
total already referred to. The following are the costs of 
working since the end of 1895 :— 


Year ended. Units sold. | Load factor. | Works costs. | Total costs. 


Dec. 31, 1896... 52.486 525% 935d. | 12574. 
„ 1897... 111,142 5:50". 49931. ' 6074. 
„ 1898... | 329,268 9-42 . 1'934. © 2924. 
Mar. 31, 1900. . 597.009 114 7 1784. | 237d. 
„ 1901. 716,355 122 * 2:874. 3:45d. 
2 1902 ! 1,272,758 121 % 253d. ^ ! 310d, 
„ 1905... 4,763,623 218 % 0.8409. 1064. 


The Real Inventor of the Mercury Coherer.— In view of the 
article by Mr. Emile Guarini on this subject (see The Electrician, 
June 19th, p. 360), it is of interest to note that Prof. Tommasina 
himself, on the occasion of a Paper read by him before the 
Institut National Genevois recently, claims the priority of 
the invention of the mercury coherer. "The facts given are the 
same as those mentioned by Mr. Guarini in the article cited. 
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ELECTRIC SUPPLY TO SMALL TOWNS. 
BY G. L. ADDENBROOKE, 


I have read with interest Mr. A. B. Mountain’s Paper on 
this subject and the discussion which followed it in your 
leader in last week’s issue. It seems to me that Mr. Mountain 
has not altogether grasped the scope and functions of a power 
company. In the earlier power bills the promoters had great 
ideas of transmitting current very long distances from one centre, 
and confined themselves to generation at one or two spots in 
their areas; but, as matters now stand, most of the power 
companies have the right to set up as many stations as they 
please in their areas, provided they can buy the sites for the 
stations by agreement. Consequently, if there happen to be 
15 or 20 small towns, such as Mr. Mountain alludes to, in the 
area of any power company, they could put up a separate station 
for each should it appear economically desirable. Moreover, 
the Board of Trade, by allowing a provisional order to be obtained 
for a group of areas at the cost of one—as they have done in 
several cases already permits the additional powers for light- 
ing to be obtained very cheaply in such cases. A power 
company can, therefore, either supply such small towns from 
its nearest generating station, or it can erect a. small separate 
station for supplying any particular town which its mains 
cannot economically reach. 

Now, I think it is fairly obvious that a central organisation 
operating in a district with a large and competent staff could 
run a number of such plants more cheaply than small separate 
organisations, whether municipal or private, and that there 
would be far better chance of paying a dividend and of 
keeping a fairly high standard of efficiency, which are the 
greatest dithculties small concerns have to meet. On the 
other hand, now that the Board of Trade are abating their 
prejudice against overhead wires, and are prepared to consider 
high-pressure transmission projects of this character, what may 
be called the reaching power of a central station is greatly 
extended. For instance, a first-class line of overhead wires to 
carry 100kw. at 6,000 volts can be erected for less than £250 
per mile complete. Suppose there is only 1,000 hours! use of 
this capacity in the year, the line will carry 100,000 units per 
annum. Allow 6 per cent. interest on capital and 4 per cent. 
for upkeep and depreciation on this line, and we have £25 per 
annum per mile run as the cost which must be spread over 
100,000 units, or 0-06d., or say Pac. per unit. Now, even if 
we add the cost of transformation to this and allow some 
extra labour in patrolling the line, it will be scen that the cost 
of transmission up to 12 miles would be well covered by an 
addition of 1d. per unit to the cost of generating the current 
in the central station. With an overhead system of local dis- 
tribution such as is now used abroad, and which the Board of 
Trade now allows, the costs of local distribution in very small 
towns should not exceed 2d. per unit, and such a system of 
distribution, if neatly carried out, need not be seriously 
unsightly. Consequently, an addition of 3d. per unit to the 
central station cost of generating eurrent should well cover 
everything. 

Now, a large central station with a good power load would 
find it very profitable to supply lighting current at 2d. to 24d. 
per unit «f the station, which would admit of current being sold 
at a moderate price in the towns. I have taken above about 
the worst set of circumstances which exist. In the first place, 
I have not assumed any power load; it is, however, almost 
certain that some power load would be picked up in addition. 
Also, I have assumed that all the current is conveyed 12 miles, 
but a line of this length would, as a rule, pass two or three 
diflerent plaees and also near large country houses, where a 
supply of light and some current for motive power would be a 
great boon for which the owners would be prepared to pay a 
handsome price. To carry ont such a system it would be very 
desirable to havethe right to take mains across private property, 
as is done in several countries on the Continent. With such 
facilities the benefits of electric light and power supply could 
be brought within range of, at any rate, the more populous 
country districts. 

The time is hardly ripe for going wholesale into this class 
of business, but as the power companies settle down to their 


work they will be in a position to undertake it, and with 
facilities such as I have mentioned above, I think it is clear 
that they could profitably extend branches to considerable 
distances from any of their main lines of route, and that in 
this way, or by putting up small supply stations themselves, 
they are, at any rate, the most likely people to carry out effec- 
tively such proposals as those of Mr. Mountain's, and con- 
sequently, it is very desirable that the legislature and local 
bodies by friendliness and co-operation should endeavour to 
give the power companies all the encouragement possible for 
carrying out such work. 

In what I have said I have spoken only of light supply. 
Power supply averages over 2,000 hours' use per annum, and, 
as the interest and upkeep of mains is a constant, twice as 
many units will pass over a given main as compared with the 
use for lighting. The distribution cost on the mains was put 
at ld. for lighting, consequently 4d. will cover this under 
similar circumstances for power supply. There are, I feel 
confklent, few towns of 4,000 to 5,000 inhabitants where 
100kw. could not be placed in motors of small sizes, and as a 
power station can profitably supply current for motive power 
during working hours at 2d. per unit af the ion, such current 
could be sold at a price of between 14d. and 2d. per unit to 
the customer, which would be cheaper than installing and 
running small gas engines, besides giving the convenience of 
electric driving. 


— — —— o ee m 


THE ENGINEERING CONFERENCE. 
(Concluded from page 417.) 


FRIDAY, JUNE 19TH. 
There was a joint meeting of SECTIONS I. and VII. to 
discuss electric railway matters. The two following Papers 
were discussed together. 


HIGH SPEED ELECTRIC TRACTION ON RAILWAYS. 


BY J. W. JACOMB-HOOD, 


The introduction of this subject would appear to be the duty of an 
electrical specialist, but inasmuch as the ditliculties are to a large 
extent practical, the notes of a mere general practitioner in railway 
work may beacceptable. The problem thus offered for discussion must 
first be defined. It must not be confounded with the problems in 
short distance and omnibus traffic that have alone been dealt with 
hitherto in this country, nor must existing practice under steam be 
allowed to limit the imagination as to possibilities of service by 
electricity. As the question develops, it becomes clear in the first 
place that the existing adaptations of electricity to traction are not 
altogether suitable for generai railway business, including economical 
high-speed services ; and, further, is is practically certain that the 
substitution of electricity for steam as a vehicle of power will of itself 
produce a change of general ideas and of general methods. 

The term high-speed electrical services" may be defined as 
representing frequent. communication, without intermediate stops, 
between busy centres that are widely separated. The speed expected 
will certainly not be less than 60 miles an hour, and the cost of 
service per ton per mile must not be more than that of existing steam 
services. Means that are adopted for such high-speed services must 
be equally available for a modified stopping service, as well as for 
freight and shunting services, because it is inconceivable that railway 
companies will be tempted to electrify their lines for their high- 
speed services alone, and there must be no interference with the free 
use of lines by steam locomotives. 

As some slight indication of the amount of work done by railways 
to-day, a diagram of actual services performed on a typical section 
of line, about 80 miles in lengtb, on one of the busiest days of last 
year, is exhibited. Assuming fixed average loads for the various 
classes of service, the total train resistance has been calculated and 
plotted asa load curve. This will give a good general idea of the 
bulk of the business that electricity may some day be called upon to 
undertake. It will be seen that the peak of the load occurs before 
mid-day, and involves a consumption of energy estimated at 
661 millions of foot-pounds per minute, or very nearly the equivalent 
of 26,500 H P. or 19,800kw. 

The high-speed trains, defined as those travelling at a apeed of 
40 miles an hour and over, are marked on the diagram on the wall 
by thick lines. This class of traffic is practically confined to the 
hours between 7 o'clock in the morning and 11 o'clock at night, and 
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the load-curve is seen to be affected in consequence, but the propor- 
tion of high-speed trains to the total service throughout the 24 hours 
is only as one to three. 

It would be well if discussion on this subject were to avoid any 
general comparison of steam and electrical railway services, for, 
while the advantages of electrical service are admittedly considerable 
for manv conditions of traffic, a wholesale converaion of steam services 
is so difficult a financial problem as to be practically impossible, even 
if proved desirable. It may be granted that conversion, in the case 
ot services where electricity can with certainty compete economically 
with steam, will come ; and that any new railways, built to connect 
large centres of traffic with a high-speed service, will, without much 
doubt, be equipped electrically ; and the time at the disposal of the 
Conference will, therefore, be spent to the best advantage if the lead- 
ing features of an electrical equipment, that will meet the needs of 
high-speed and general services, are alone kept in view. Above all 
things it seems to be essential that as railway companies must, for 
the public benefit, continue to exchange rolling stock, the principles 
of any system must be acceptable to the whole body of railways 
before they can be adopted. 

The ground for discussion being thus limited, the subject divides 
itself conveniently as follows :—(«) Generation; (b) consumption; 
and (c) transmission, distribution and collection of current. 


Generation of Current, —Of all the vital questions connected with 
power stations, perhaps none is more important, although diverse 
opinions have been expressed, than the economical limita of size of 
steam or gas generating sets, In this countrv one or other would be, 
in nearly all cases, the only alternatives. The possible positions of 
generating stations relative to the railway will frequently decide 
sizes ; but, assuming that the power capacity of stations will, on 
occasion, be determined chietly by the limit of economy in generation, 
it is important that the subject of the most desirable maximum sizes 
of steam or gas sets for power stations should be well ventilated. 
After taking account of the increased cost and losses in extended 
transmission lines, reason would seem to dictate that the power 
stations should be as widely separated and as few in number as 
possible, to ensure a steadier load and a better load-factor. 

Power-station practice is rapidly becoming standardised in detail, 
eo that it can be foreseen with some confidence that moderate-speed 
engines, directly coupled to alternators generating in single or multi- 
phase form at tensions as high as circumstances allow, will be used. 
Ae economy in every detail will have to be studied, it may be that 
gas engines in connection with a producer plant will prove the 
ultimate solution. 


Consumption of Current.— Without invading the territory of the 
electrical engineer it is possible to bring forward one point of prac- 
tical importance in connection with motor design. The practice of 
to-day seems to be almost universally in favour of a direct-current 
series- wound motor, with automatic field regulation, which will run 
economically at any speed up to a maximum. On the other hand, 
there is the alternative, with some economical advantages to recom- 
mend it, of a system that involves the use of smaller high-tension 
currents, ueed in alternating single or multiphase motors, that are 
limited to one or, at most, two economical speeds. Opinions differ 
widely as to the class of traffic for which invariable speeds are suited, 
and it must be confessed that it is extremely difficult to foresee the 
effect that invariable speed would have upon the conduct of general 
railway business, It is, however, tolerably clear that for any class of 
business variable speed is to be preferred. 

Such points as the position and individual power of motors are all 
interesting ; but, inasmuch as motors arranged on a multiple-unit 
evatem to ensure minimum train weight and maximum weight avail- 
able for adhesion will almost certainly be employed for high-speed 
railway service, whilst electric locomotives of high power capacity 
for freight, shunting and other general business will also be required 
in the railway business of the future, time need not be employed in 
discussing them. 


Transmission, Distribution and Collection of Current —The principles 
of generation and consumption of current being determined, systems 
of transmission, distribution and collection must, to a large extent, 
follow. But it is here that the practical diiliculties present them- 
selves most formidably to the railway man. With all the complica- 
tions due to dense traffic within a very limited construction gauge, 
and with the imperative need of safeguarding life and limb, it is 
difficult to see how any system of distribution is to be carried out 
without serious objection. This part of the problem needs the fullest 
consideration that the Conference can give. 

Transmission, perhaps, has the fewest difficulties. In view of the 
urgent need for economy in first cost, it is to be hoped that we may 
in time accept the Continental methods of using bare overhead trans- 
mission lines for carrying current at high voltage, rather than incur 
the heavier expense of cables. 

So far as existing practice is a guide, a system of distribution to 
feed a third conductor rail will appear to meet the needs of the case. 
There are in existence cases of railways where large currents are 
being collected from a third-rail at speeds approaching 50 miles an 
hour, and experiments in this direction indicate that still larger 
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currents than these can be taken at speeds up to 70 miles an hour. 
But the existence of a third- rail at all, in any position, introduces 
troubles in the upkeep of the road and in other directions that are 
better avoided if possible. An overhead conductor system would 
probably be less unwelcome to the maintenance engineer, and from 
some points of view it has advantages over any ground collecting 
system. But here, again, if the system is one of high-tension triphase 
current, the duplication of conductors presents another difficulty. 

It will be interesting to watch the developments in the United 
States of the experimenta about to be made with single-phase alter- 
nating currents, involving only one overhead conductor. The 
ditliculties in the way of collecting a comparatively heavy current 
from an overhead equipment appear to have been to some extent 
overcome on one of the North Italian railwaye, and developments in 
this direction may be of assistance. 

Systems that have been advocated of collection from the primary 
conductor for use in a motor-generator on a locomotive seem attrac- 
tive,and, inasmuch as they would do away with sub-station difticulties 
and expenditure, the problem may thus be solved. Inasmuch as pure 
accumulator systems, although they may be useful and economical for 
light branch services, are not thought to have any promise for heavy 
general railway work, no further mention of them seems called for. 

In these notes the author has attempted to put forward in the 
briefest possible manner some of the main points that demand the 
consideration of all who are interested in this important subject. 


THE POSITION AND PROTECTION OF THE THIRD- 
RAIL ON ELECTRIC RAILWAYS. 
BY WILLIAM E. LANGDON. 


In view of the fact that modern arrangements now propose to pro- 
vide a “return” rail, independent of the track or wheel rails, it 
would, perhaps, have been more correct if the title of this Paper had 
been ** The Position and Protection of the Conductor Rails.“ It will, 
however, I hope, be quite understood that the consideration of the 
subject embraces the provision of both the third and fourth-rail. 
By the third-rail is meant that rail which conveys the current to the 
motor, and by the fourth that which returns it to the generator ; 
and in order to avoid confusion of terms itis hoped it may be found 
convenient to regard the rails which carry the traffic as the wheel 
rails, and those which convey the electric current as the conductor rails. 

There is ample evidence that we have now arrived at a period 
when surtace lines of railway—lines of ordinary construction for 
steam haulage—have to be considered in relation to their operation 
by electrical agency. Tube lines will no doubt, where they have 
means for doing so, form connection with near surface lines for the 
purpose of ready interchange of traffic; and when to this we add 
that it is understood all of the main lines are considering the pro- 
priety of electrically working portions of their systems, the question 
of arriving at a decision as to the position of the conductor rail is, in 
the interest of all, most desirable ; for, whether the equipment of 
trunk lines is, for a long or a short time, deferred, there can be little 
doubt that what may be termed the residential lines will seek to 
avail themselves of the adventages to be obtained from electric 
traction ; and, as many of these may intersect one another, a recog- 
nised standard will become an absolute necessity. 

Conductor R«il.—'There appears to be no uniformity of practice in 
determining the position of the conductor rail. This, so far as this 
country is concerned, is probably to be accounted for by the fact 
that the progress of electrically-driven railways has been mainly con- 
fined to underground routes, the only exception being that of the 
Liverpool Overhead Railway, a line which, although exposed or open 
to climatic influences, is inaccessible to trespassers, and free from 
other inconveniences common to the ordinary sur face railway. 

The practice with the earlier lines operated by electricity has been 
to lay the third-rail between the wheel rails, and to employ the wheel 
rails, duly bonded, to form the return conductor. For the Mersey 
Tunnel, the Metropolitan District, Metropolitan, and other electrical 
linee, in contemplation or under construction, an insulated rail is 
used for the “return.” The potential conductor is placed at a given 
distance outside the wheel rails, and the return rail between them. 
It is considered that this practice—viz., the provision of an insulated, 
or at all events, of an independent, return rail, will be found in 
future constructions. The object in thus employing conductors 
independent of the wheel metals will be obvious. It avoids any 
interference therewith, and insures, as far as possible, perfect con- 
tinuity. It will also be helpful in preventing trouble with the 
telegraph service. 

In all instances the conductors are, whether insulated or not, laid 
upon the sleepers which serve the wheel rails, and this appears to be 
the practice in America as well as here; but in the States, where the 
sleeper employed is not so long as those used in this country,every fifth 
oue, or thereabout, is made longer for the purpose of providing tor 
the support for thethird-rail, By the courtesy of the British Westing- 
house Company I am enabled to furnish tre appeaded details of the 
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position of the conductor in relation to the wheel rail on lines in the 
United States, as also a scale drawing (Fig. 1) showing the position of 
the positive and negative conductor rails as adopted by that company. 

From this list and from other data it is clear that the only uni- 
formity attained is that all alike make use of the sleepers which 
carry the wheel rails for the support of the conductor rail or rails, as 
the case may be. The object, no doubt, is to secure parallel conditions 
between the different sets of rails. 


Protection of Conductor Rail.—There is, of course, no absolute 
necessity for the protection of the return conductor; but for the 
third-rail—viz., that which forms the potential conductor—protection 
is desirable, and has in some instances been provided.. This protec- 
tion usually consists of a vertically-arranged plank on one side or 
both sides of the rail, as shown on one side only in Fig. 1, the upper 
edge of the plank being somewhat higher than the top surface of the 
rail, so that anything falling across it may not form contact with the 
conductor, | 

It is suggested that this affords no protection from weather, and 
but an imperfect protection against accidental contact. The con- 
ditions that will attend surface lines are very different from those 
which apply to tube lines, or lines which are not open to tres- 
passers. Climatic conditions will be found to be far more trouble- 
some. Snow, rain and fog are enemies which have little, if any, 


SCALE Of RH 
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Fic. 1. 


effect upon a covered line. It would, therefore, appear desirable 
that the most complete protection of the conductor rail, both with 
respect to climatic effect and accidental or intentional interference, 
should be provided for. This, it is thought, may be better obtained 
by adopting a roof-cover as shown in Fig. 2, the roof extending so 
far beyond a vertical line drawn from the edge of the rail as would 
prevent a person standing againat it, or an implement placed against 
1t, from touching the conductor. We bave to bear m mind that 
workmen will, in the discharge of their duties, be frequently moving 
about in the immediate neighbourhood of the conductor, and that 
such a guard as that suggested would unquestionably be more effec- 
tual than the vertical planks which leave the top of the rail exposed. 


Points for Consideration.—' T wo important questions present them- 
selves— viz. : (1) The distance which should supervene between the 
near wheel rail and the conductor, or between the latter and the 
return rail ; and (2) whether the sleepers which carry the wheel rails 
should be used for the conductor rails. It is probable that the firet 
of these two important questions will only be determined after 
experience of the climatic effects to which they will be exposed has 
been obtained. With respect to the second question, however, the 
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eubject can at once be considered, and no better opportunity than the 
present could arise, when it may be expected that engineers of 
permanent way are present. 

In coneidering it we have to bear in mind: (a) that the per- 
manent way must be constantly patrolled ; (b) that packing and 
drainage of the sleepers are essentially an everyday occurrence ; (c) 
that renewals of sleepers and rails, replacement of defective sleepers, 
broken chairs, &c., must be provided for; (d) that when laying out 
stores for any of these works the off-side of the line is almost invari- 
ably used; (e) that the off-side of the line is also used by workmen 
and others when walking the line. 

All these conditions, it is thought, suggest the propriety of con- 
fining the conductor rails to the “six foot,” and dissociating them 
entirely from the sleepers which carry the wheel rails. This would, 
inasmuch as structures would at points narrow the space, and for 
other reasons, necessitate the use of a flexible collector, which ouzht 
not, however, to prove an insurmountable obstacle. 

It would also entail, where a fourth rail is employed, the provision 
in the Gft. space of a structure which would accommodate both the 


potential and the return rail, either vertically, one above the other, 
or on practically the same level—side by side. It is evident this 
would prove more complicated than the provision shown in Fig. 1, 
but it is slso clear that it would be largely to the convenience of the 
electrical as well as the permanent-way engineer, and that it would aid 
each in the effectual maintenance of their respective responsibilities. 

It would aleo claim consideration in dealing with crossings. With 
a multiple-unit train no trouble would arise, but with a train worked 
by a locomotive it would be necessary to supplement the collectors on 
the locomotive by collectors on the next vehicle, which would 
ordinarily be the guard's van or break. 


APPENDIX.—PLaNTS ALREADY INSTALLED. 


The following table gives the location of the positive collector rail 
where electric traction has already been installed on a number of 
main-line steam railways, and inter-urban, elevated and underground 
electric railways :— 


[From top of From track 
‘positive rail gauge-line 
| to top of to centre of 
| track rail. positive rail 


Name of rail say. 


Main- Line Railways, Electric and Steam Serviec, | In. In. 
Baltimore and Ohio Railroad, Baltimore, Mary- |: 13 24 
land (old location ʒꝓʒ 777 7 d 7 | 
Baltimore ard Ohio Railroad, Baltimore, Mv y-| 33 30 
laud (new location) P PPI eene 
Albany and Hudson Railroad, New York............ | 6 27 
N.Y., New Haven & Hartford Railroad, Connecticut 11 Centre 
Paris- Orleans Railway, France e .... | qi 253 
Gallaratae. Italy ......... e 7 263 
Mersey Railway, Liverpool........ ...... 4} | 22 
North-Eastern Railway, Newcastle i 


Lancashire and Yorksbire Railway, Liverpool | 
Inter-Urban Railways, Electric Service only. | | 


Aurora, Elgin and Chicago, Ilinois .................. | 65, ' 201 
Columbus, Buck, Lake and Newark, Ohio | 6 21 
Columbus, London and Springfield, Ohio............ | 6 27 
Lackawanna and Wyoming Valley, Pennsylvania. . 6 | 203 
Grand Haven, Grand Rapids & Muskegon, Michigan | 6 | 204 
Elevated and Underground Electric Railways. | 

Metropolitan W. Side Elevated Ry. of Chicago, III. 61 | 201 
Lake Street Elevated, Chicago, Illinois........ ...... | 61 201 
South Side Elevated Railway, Chicago, Illinois ... | 6% 20! 
North-Western Elevated Rail way, Chicago, Illinois 61 | 201 
Brooklyn Elevated Railway, Brooklyn, New York. 6 22 
King's County Elevated Ruilway, Brooklyn, N. Y. 5} 191 
Manhattan Railway, New York ......... e 7i 201 
Rapid Transit Subway, New Vork. qi 22 
Central London Railway, London ..................... 13 ' Centre 
Liverpool Overhead Railway .............. eese 1j Centre 


It will be noted that there is a wide variation in the dimensions, but in 
general the main liue steam railways of America and the Continent have 
found it necessary to place the rail at a greater distance than 24in. from 
the gauge line. This is due to the width of steam locomotives aud heavy 
goods cars, and to the specially long and low double-bogie stock for trans- 
porting bulky apparatus and machinery, such as car bodies, fly wheels, 
generator frames, &c. 

DISCUSSION. 

Mr. ASPINALL eaid that a Clearing House conference bad already 
discussed the question of the third.rail, and had decided that the most 
suitable measurements were 3ft. lllin. from the centre line of track to 
the conductor rail, the conductor rail to be Jin. above the track rails, and 
the protection beards to be Sin. apart. Referring to the electrical equip- 
ment of the Lancashire and Yorkshire Railway, he said tbat the fourth- 
rail in the 4ft. way was not intended for use with a conductor shoe at 
present. It was bonded, at suitable intervals, to the track raile, and by 
this method a large amount of work was obviated, besides being more con- 
venient if any repairs had to be made to the track rails. He did not think 
the rcofed.iu protection for the conductor rail, suggested by Mr. Langdon, 
adinissible on English railways, owing to the necessity of allowing a con- 
siderable margin for wear and tear. The load gauge would not permit of 
such a wide margin as such a protection would require, and there was 
considerable danger that the collector equipment might foul the covering 
and cause serious damage. 

Mr. TROTTER referred to the new South Harrow-Faling line recently 
described ia these columns. He thought it would be well to «tick to some 
definite nomenclature when discussing the track of an electric railway. 
People called the third-rail the “collector” rail, but it did not collect at 
all; that function was performed by the shoe, and he preferred to designate 
it the conductor“ rail. Again, the other rails were often known as ruu- 
ning” rails, wheel“ ra'ls and“ track“ rails, and it would facilitate matters 
if they adopted the last-named. The position of the conductor rail was a 
most important feature when considering the question of granting running 
powers ; no railway had running powers over the South Harrow line. If 
the return were uninsulated there might be serious interference with tele- 
graphs and telephones, whereas if it were insulated any drop of voltage 
was permissible. He did not think Mr. Langdon’s roofed-in protection 
would work. 
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Mr. PORTHEIM eaid he was not only going to say that overhead con- 
struction was nearly as good as third-rail, but that it was very much 
better, and, to support his contention, referred to severe] existing Itulian 
lines. The cost of overhead transmission for about 50 miles, at 3,000 volts, 
three phase was only one-third of that when continuous current at 500 
volts was used, Objection had been raised to high-tension transmission 
on the score of danger, but for over three yeara there had never been a single 
ace dent from this cause in Italy. He asked, therefore, why the Board of 
Trade refused ita consent to such schemes in this country. A case came 
under his notice in Wales recently where empty trucka were taken to the 
top of a gradient and sent down again loaded, calculations showing that 
they returned more energy to the line coming down than they took out 
going up. This line was worked on the system which he advocated. The 
coal costs were not the only thing to be considered when dealing with the 
converaion of steam to electric traction, The upkeep of a steam locomotive 
entailed considerable expenditure, and the driving costs were also great. 
He calculated that a raving of 2d. per locomotive-mile could be effected by 
the adoption of electric traction. l 

Mr. ROSS advocated placing the conductor outside the permanent way 
altogether or on standards between the sleepers. The covered protection 
for tbe conductor rail was, in his opinion, no good. Compartment traivs 
carried more than corridors, and he thought the railways were making a 
mistake in saddling th: mselves with a lot of rolling stock of this descripti»n. 

Mr. WELLINGTON said that the conductor rail could go under the 
platform at stations. He considered 16in. between the conductor rail and 
the track rail too little. All rails should be on one sleeper. 

Mr. WARREN called attention to the fact that the “six foot" did not 
exist on single lines, and suggested that the conductor rail should, therefore, 
always be put on the outside of the track. 

Mr. FRANCIS FOX condemned the practice, so prevalent on Conti- 
nental lines of running high-speed trains on badly-laid tracks. It was no 
use getting high speed unless vibration could be reduced, and the con- 
ductor rail should be fixed on the same sleepers as the track rails, so that 
there would be even wearing. He preferred compartment to corridor 
trains as there was greater privacy, and the former had a greater 
capacity. 

Major- Gen. WEBBER referred to the difficulty in connection with tele- 
graphs and telephones when overhead transmission was used. 

Prof. SMITH considered that an insulated return was essential uoless 
alternating current were used. The inflexibility of speed of induction 
motors was not important, as it was quite usual to make up deficiences in 
this direction by coasting. There was no example of high-speed electric 
traction in Europe, and the speed was in every case governed by the con- 
dition of the track. He called attention to the fact that locomotives not 
only oscillated vertically but also horizontally, and this “ lurching” was 
really far more dangerous than the vertical oscillations ; it was an inherent 
disadvantage of the two-rail track and flange wheels. If a greater adhesive 
coefficient, were obtained by electric traction, he thought it was only 
because of the uniformity of tractive effort. 

Mr. COTTRELL said that in the alliance which the Liverpool Overhead 
Railway had entered into with the Lancashire aud Yorkshire Railway, they 
and agreed to keep the conductor rail outeide the “ four foot,” and no rail 
inside was to be above the level of the track rails. He called attention 
to the greatly superior acceleration which it was possible to obtain by the 
use of electricity as compared with steam. 

Major CARDEW, whore remarks were read by the hon. secretary, Mr. 
A. H. Preece, in the absence of his partner, stated that since he had been 
a director of the London, Brightoa and South Coast Railway, he viewed 
the electrical equipment of main rail ways in a different light, and he asked 
what steps would be taken regarding standardisation, not only with 
reference to sizes of unita in generating sta:ions, but also the position of 
those stations and the track generally. He had serious misgivings as to 
what would happen wheu heavy collector shoes picking up large currents 
came to gaps in the conductor rail, Tne weight of the shoe itself would be 
very considerable, and when the train was travelling at a fairly high speed 
over points, and the shoe struck the end of the conductor rail, it might be 
rather a serious matter. He also called attention to the fast that the 
series motor had only one economical speed, in spite of all the advantages 
which it was generally supposed to possess over the induction motor. 

Mr. TROTTER, reterring to Mr. Portheim’s remarks, said he was not 
aware that the Board of Trade had ever been asked to sanction a line with 
high-tension overhead conductors, and, provided the line conformed to 
the regulations of the Board, he saw no reason for withholding such 
sanction. 

Mr. JACOMB HOOD, in replying, said he thought that a great deal of 
the discussion with regard to the third-rail was premature. The great 
question at issue was: Which was the more ec nomical, steam or electricity! 
The porition of the generating station would have to be an after considera- 
tion: no one would think, for instance, of having only one to supply a 
line 80 or 90 miles in length. It was also extremely difficult to say what 
variations of speed of the motors would be necessary: but he hardly con- 
eidered that certain fixed speeds would be applicable. In his opinion it 
might be possible to carry high-ten-ion wires overhead without interference 
to telegraph or telephone wires. Corridor coaches would most certainly 
follow the introduction of electric traction, not only for the passengers' 
sake, but in order to facilitate operation, and, moreover, the seating capacity 
of a corridor train was greater than tbat of a compartment train ; they 
were bound to come. He thought Mr. Portheim rather over-estimated the 
Coat per steam locomotive-mile, but there was, all the same, a distinct gain 
by conversion to electric traction. 

Mr. LANGDON, in replying, remarked upon the lack of unanimity 
shown regarding the position of the conductor rail, but there was no doubt 
that it should be extremely flexible. Personally, he thought the return 
rail should be insulated and the positive rail should be outside the Aft. 
way, so as to eliminate the danger as much as possible. 
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SECTION IL—HARBOURS AND DOCK COMPANIES. 


We give below the first Paper in this section and an abstract 
of the discussion on it 


THE MODERN EQUIPMENT OF DOCKS, WITH SPECIAL 
REFERENCE TO HYDRAULIC AND ELECTRIC 
APPLIANCES. 


BY WATER PITT. 


Fifteen years ago Lord Armstrong, speaking in a discussion at the 
Institution of Civil Engineers, said He felt satisfied that in point 
of safety, controllability and adaptability for various purposes, 
electricity had little chance of ever rising to the level of hydraulic 
power.” Inthe interval that has elapsed, an immense change has 
taken place, the electric transmiesion of power is rapidly superseding 
all other methods, and nowhere is the change more marked than in 
the equipment of docks. 

It was the requirements of docks that first caused attention to be 
paid to the production of a practicable method of distributing power 
over a large area, and resulted in the evolution of the hydraulic 
system of power distribution, a system which has for many years 
been worked out with such thoroughness, and which has done such 
excellent work, that a modern hydraulic dock plant had come to be 
considered as almost beyond criticism, and yet at the present moment 
we may say that he would be a more than conservative engineer who 
would seriously recommend the adoption of a complete hydraulic - 
equipment in a new scheme of any magnitude. 

In dockyards we find in every direction, and separated often by 
considerable distances, appliances that require power to drive them. 
In the warehouses there are cranes, travellers ani lifts; on the quays 
there are jib-cranes, capstans and coal tips; and about the entrances 
and locks there are sluice-lifting gear and gate winches; in addition, 
there are generally workshops, sometimes on a very complete scale; 
and last, but not least, the whole place has to be lighted at night. 
All these duties have to be performed in the firet place effectively, 
and in the second place economically. The first thing is alwava to do 
the work well, rapidly, continuously, with the minimum of stoppages 
and breakdowns, and also with the minimum of skilled attention ; 
the second consideration is to do all this at the minimum of cost, 
giving due weight to first cost, upkeep and working expenses. 

It cannot be denied that the hydraulic appliances that are to be 
found in a well-equipped dock fulfil admirably all that can reason- 
ably be demanded of them with regard to those requirements that I 
have put in the first line, and which arise from the point of view of 
the man who merely has to use the machine and not to provide and 
pay forit. In spite of this, however, we find that a rapid change is 
taking place, although, as usual, we have allowed ourselves to lag 
somewhat behind our neighbours, and if we turn to the Continent, 
we find that the change over from hydraulic to electric appliances 
about docks is becoming almost universal 1 need only mention, 
amongst others, Hamburg, Rotterdam, Genoa, Bremen, Naples, &c. 

If we look for the reason of this change, we soon find it. The 
electric transmission of power can do everything that the hydraulic 
transmission of power can, and a great deal more besides, and it does 
it at a cheaper rate. With the eame set of engines and boilers, every 
appliance that requires power can be driven, the workshops can be 
kept running and the docks can be lighted, and there is that combi- 
pation of a day and a night load which is dear to the heart of every 
electrical engineer. 

In the restricted limits of this short opening Paper it may be as 
well to give a few words to that most important of dockyard appli- 
ances, the crane. In respect of first cost, probably, there i3 not very 
much difference between the cost of an electric and of a hydraulic 
crane installation. "The electric crane is iu itself more expensive 
than the hydraulic, the electric generating plant is, perhaps, slightly 
cheaper than the hydraulic power generating plant ; but 1n the case 
of the connecting link between the power house and the cranes, we 
find an immense advantage on the side of the electric leads as com- 
pared with the cost of hydraulic mains. When we look at the 
elliciency of the crane as a machine, we find that the electric crane 
easily surpasses the hydraulic ; the quantity of cargo loaded or 
unloaded for every electrical horse-power delivered at the crane is 
greater than that for a bydraulic horae-power. 

In a Paper by Mr. Philip Dawson, Assoc. M. Inst. C. E, in Traction 
and Transmission for May, there are some interesting data on the 
power required by electric cranes in loading and unloading vessels at 
Continental ports, with comparative tests between electric and 
hydraulic cranes when working under exactly similar conditions ; 
and I have also, through the courtesy of Mr. Baxter, the mechanical 
engineer of the Clyde Navigation, been given the results of a test 
made at Glasgow on March 19th and 20th last. 

The two cranes at Glasgow work side by side. One is a compound 
5-ton and 3-ton hydraulic crane, and the other is a 3-ton e 
crane by S:othert and Pitt. The work is precisely similar, the 
hydraulic and electric cranes having, in the previous 13 months, 
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discharged and loaded about 41,000 and 44,000 tons respectively. 
The cycle at the test was :— 


Lift enire cepecata Oft. Lift (empty bucket)... 1Oft. 
S oiee 100deg. Slew ...................-. 100deg 
erer 10ft. LORT uenea neres aras S0ft. 


Mr. Baxter gives the results reduced to cost of power delivered at 
the crane per 1,000 tons of cargo unloaded. I have analysed the 
figures on a similar plan to that adopted by Mr. Dawson, and have 


reduced them to equivalent watt-hours per cycle, with the following 
result :— 


“./ gore ip e | 1Ton. | 2Tons. | 21 Tops. 3 Tons. 
Hydraulic crane. . | 9867 | 9367 | 2367 | 2367 
Electric crane ...... 6 ...... | 855 1604 1979 | 2419 
Ratio H / E.. . e 2˙84 1:47 0:985 


| | 12 | 

The foreign test given by Mr. Dawson tells the same story, but 
comes out a good deal better for the hydraulic, as the crane was a 
triple compound ; the cycle was a somewhat longer one, the lift being 
36 1ft., the lower 13ft., and the slew l40leg. The respective watt- 
hours per cycle are :— 


Load R i Ton. 1 Ton. 1 Ton. 14 Tons. 14 Tons. 
as pelis | , MUNERE CHINE NEN 
Hydraulic crane ............ | 820 1272 | 1272 , 1724 | 1724 
Electric crane ..............: 48:5 58:5 755 ' 805 105:5 
Ratio H/ EE . ... seese 169  217| 174 1:63 


2:15 


We thus see that in these two independent tests the hydraulic- 
crane power consumption varied approximately between one and 
three times that of the electric crane per cycle of operations, 

The question of the relative cost of the watt-hour delivered to a 
crane on either system will no doubt be dealt with in the discussion. 
As a basis of comparison, we may remember that electricity at 14d. 
per unit is the mechanical equivalent in foot-pounds or watt-hours 
of pressure water at 9:8d. per 1,000 gallons, or 5s. ld. per 1,000 
cubic ft., the pressure being 7501b. per square inch; and we must also 
remeniber that we have to deal with the cost of power delivered at 
the work after allowing for all losses in transmission. But there is 
an aspect of the case that would carry the day in favour of elec- 
tricity, even if the cost of working were slightly more, instead of 
lees, and this is the extreme flexibility of the system, the great ease 
with which extensions can be carried out, and entirely different 
classes of work performed. An isolated machine can be placed in 
& remote corner, and there is no trouble in getting power to it 
economically ; there is a general adaptability that quite turns the 
scale in favour of electricity, and it does not freeze up in winter. 

Space will not allow me to go into descriptive details of particular 
machines on either system, but with regard to electrical appliances 
it may be said that a thoroughly satisfactory system has been pro- 
duced. There is, however, still the battle of mutiphase versus 
continuous current to be fought to a finish, and no doubt points of 
detail will be much modified and improved in the future—e.g., the 
last word has not yet been said about controllers and resistances, 
especially capstan controllers; but, taken as a whole, the electric 
equipment of docks is here and has come to stay. 

Summarising my argument :— 

l. The first cost of an electric installation is not more than that of 
& hydraulic plant. 

2. The cost of up-keep is no more. 

3. The electric machines are more efficient and take less power for 
the same work done. 

4. The power is lesa costly to generate. 

5, The transmission losses are lees, 

6. The general adaptability is incomparably greater. 


DISCUSSION. 

Mr. E. D. ELLINGTON considered it not fair to compare a 3-ton electric 
crane with a hydraulic one built for 5 tons, although used in the experi- 
ments only for 5 tons. ‘Then he failed to see how a more constant load 
could be obtained in the station plant by the introduction of electric 
power, since electric light and electric power (at night) were required 
simultaneously, and very little light was required after working hours. 
By using water accumulators at the cranes, a comparatively steady load 
at the pumping station might be obtained. Electric accumulators might 
be used in case of electric power, but they were commercially impracticable. 
For accuracy, reliability and low maintenance costs, combined with absence 
of gearing, hydraulically worked cranes were, he considered, second to none. 

Mr. CECIL BROWN remarked that he had recently been consulted 
with regard to the power installation of some large docks, and, after having 
gone carefully iuto all details of the tenders for both hydraulic and electric 
equipment, he had come to the conclusion that electrical distribution and 
application of power was the most suitable and economical. 

Mr. GEO. H. BAXTER, engineer for the Clyde Trust, pointed out that 
the 3-ton electric crane mentioned in Mr. Pitt’s Paper was really built 
and tested for 6 tons, and that the tests therefore showed the superiority 
of the electrical crane over the hydraulical one. In Prince's Dock in 
Glasgow they had had much trouble with pipes freezing and bursting and 

with valves leaking. They had introduced electric power at the Clyde- 


bank Docks and reckoned to make a considerable saving in working 
expenses over the old system. 

Mr. G. H. B. HOMFRAY was of the same opinion as Mr. Ellington. 
Referring to Mr. Brown's remarks, he said that his firm (Armstrong, Whit- 
worth & Co.) was certainly not asked to send in a tender for the hydraulical 
equipment of the docks in question. 

Mr. J. M. DOBSON pointed out that & hydraulie motor only worked 
best at full load. At smaller loads the power consumed was the same and the 
loss in the distribution system was the same as that required for full load. If 
the distribution installation was of any length, the losses in the pipes were 
of importance. In his experience sand could not be prevented from getting 
into the valves, the consequence being that they became leaky. 

Mr. P. STOTHERT drew attention to the fact that with a hydraulic 
installation two power plants were necessary, one hydraulic and the other 
electric, as the latter was required in any case for lighting purposes. 

Dr. ANDREW JAMIESON gave some figures relating to the drop in 
pressure at the cylinder of a 3-ton crane at different loads. The pressure 
at the power station was "750lb. per square inch. When the crane was 
lifting 1 ton, the pressure in the cylinder was only 240lb. per square inch: 
when lifting 2 tone, 4001b. per square inch ; when lifting 2} tons, 4801b. 
per square inch, and when lifting 5 tons. 5601b. per square inch. This great 
loss of pressure at reduced loads meant, naturally, reduced efficiency. 

Mr. J. C. DOOL came to the conclusion that for continuous use hydraulic 
cranes were best, but if the loads were intermittent electric cranes were to 
be preferred. 

Mr. ROBSON had had recently to consider the advisability of intro- 
ducing electric power distribution iu connection with dock extensions in 
Aberdeen. The cranes in the old docks were worked hydraulically ; they 
had been installed 24 years ago and were still in good working order. After 
careful consideration it was determined to keep to hydraulic power, because 
an electric installation would have been more costly, and because hydraulic- 
all operated cranes had shown themselves to be durable aud reliable. 
The new cranes had telescopic cylinders. 

Mr. W. PITT, in reply, maintained that electric power was quite as 
reliable as hydraulic power, and he mentioned several Continental docks 
where electricity had either been used from the very beginning or had 
replaced hydraulic power transmission. One great advantage of electricity 
was its flexibility ; hydraulic motors could only work in steps. Hydraulic 
accumulators were costly and required room, which was not always at hand. 

Sir LEADER WILLIAMS, who was in the chair, remarked that 
hydraulic power applications in connection with the Manchester Canal had 
given every satisfaction. There had been no trouble due to freezing. 


Following this Paper was one on :— 


RECENT IMPROVEMENTS IN CANAL ENGINEERING. 


BY G. FITZ-GIBBON, 


Mr. FitzGibbon said that few improvements had taken place in 
connection with the waterways of Great Dritain since the opening of 
the Manchester Ship Canal in 1894. One of these, however, was the 
introduction of electricity by the River Weaver Navigation for work- 
ing the celebrated Anderton lift. This motive power was more used 
abroad, Iu Canada it was used on the Soulanges Canal for working 
the gates and sluices. In France, M. de Bovet carried out experi- 
ments in 1894, on the St. Denis Canal, with an electric motor 
weighing about 24 tons, placed on a 300-ton barge; the motor, 
which was supplied with current at 110 volts from overhead wires 
on the towing path, actuated a drum which picked upa chain laid on 
the bed of the canal. The current passed through a cable connecting 
the motor with a small two-wheel trolley running on the line-wires 

The “ Galliot” system, used on the Burgundy Canal in 1894.97, 
consisted of two parts, the electric tricycle on the towing path, 
supplied with current from an overhead wire, and the rudder- 
motor. The tricycle weighed 2 tons, and was capable of towing 
two barges loaded with 700 tons at a speed of 1} miles per hour. 
The rudder-motor consisted of a rudder forming a closed case 
containing an electric motor which drove a screw propeller. The 
system had also been tried on the canal between Douai and 
Béthune, where the tricycles towed barges carrying 250 to 
300 tons, at speeds of l} to 2 miles per hour. The current 
was supplied at 500 volts. The cost of haulage was said to 
be 00381 per ton-mile, or about half the cost of horse haulage. 
In Belgium the Gérard system had been in operation since 1900 
on the Charleroi Canal, 50 miles in length, which connected the 
coal fields of Charleroi with Brussels. The haulage used to be 
performed by horses at a speed of 1j miles per hour and a cost of 
about 28. per boat per mile, which seemed very high. By electric 
haulage the epeed had been doubled, the cost remaining about the 
same. The boats had a capacity of 70 tons. The annual traffic 
amounted to about 600,000 tons, The system consisted of a four- 
wheel electric carriage, weighing 2 tons, of about 5 H. P. (nominal), the 
curreut for the three-phase motor being taken from overhead wires 
through three separate trolleys. "There were in all eight wires, of 
which three were trolley wires supplying current at 600 volte, three 
were feeder wires carrying currents at 6,000 volts, and two were for 
telephone service, The generating stations were 29 miles apart, and 
sub-stations, 3 miles apart, contained transformers for reducing the 
current to 600 volts, 
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Electrically propelled tugs were also employed, to which the 
current was conveved through an insulated cable, supported by a 
boom on the mast. The tugs towed two boats of 70 tons each at a 
speed of 2 miles an hour. In Germany Messrs. Siemens and Halske 
had experimented with a rack-rail electric locomotive, supplied 
with current at 500 volts from a single overhead wire. The rack 
rail served as a conductor for the return current. In England the 
Gérard system was being tried on the River Lee Navigation, and it 
would be interesting to know if the result was satisfactory. 

The Thwaite-Cawley system consisted of an aerial railway about 
10ft. above the towing path. There were two rails—one for each 
direction—on which ran four-wheel electric motors, two wheels 
running on the upper surface and two on the lower. The cost of 
haulage was given as 0:032d. per ton-mile for a speed of 24 miles 
per hour. | 

The Discussion related chiefly to questions of management and the 
ad visability of State control. Electrical matters were slightly touched 
upon by Mr. R. I.. Parkinson, who, as a shareholder, deplored the 
decreasing value of our waterways, and suggested that the introduction 
of electric power would increase the rapidity of transport and the carrying 
capacity of the canals.. 


RECENT JMPROYVEMENTS OF THE POLLAK-YIRAG 
WRITING TELEGRAPH. - 


A description of the principles of this telegraphic system and of 
the earlier forms of the apparatus used in connection with it will be 
found in The Electrician, Vol. XLIII., p. 835, and Vol. XLV., p. 958 
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Usual Writing. 


which the stroke connects the single words at the foot of the middle- 
sized letters (Fig. 1 and Fig. 5). 

We are informed that numerous experiments have been made with 
the new system. The first tests were carried out between Budapest 
and Pozeony over a bronze loop 215km. long and 3mm. in diameter, 
Later on telegrams were sent between Budapest and Fiume over a 
bronze loop 600km. in length and 4mm in diameter. These experi- 
ments are said to have confirmed the fact that telegrams can be ssfely 
transmitted by means of the new Pollak-Virag system at a speed of 
50,000 words per hour, After these experiments were concluded, 
the construction of the apparatus suitable for practical working was 
begun. 

The elaboration of the telegraphic system iteelf was followed by 
the construction of the neceseary auxiliary apparatus, namely, an 
automatic developing apparatus and a perforating machine. The 
point of light which moves on the seneitive paper has as powerful an 
effect as can be obtained by a small incandescent lamp and small 
mirror. The time of exposure, .., the time in which the point of 
light travels over a surface corresponding to its own extent, is only 
O 003 second in duration ; on the other hand the development and fix- 
ing must be done with the utmost rapidity, as otherwise the accumu- 
lation of the sensitive paper in the developing and fixing vessels 
causes great inconvenience. The inventors have been euccessful in 
constructing an apparatus by which the development is done in from 
5 to 6 seconds, the fixing in from 6 to 7 seconds, and by which the tele- 
grams come out of the apparatus ready for use. The paper is almost 
quite dry, the top layer of gelatine only being stilla little moist ; this 
can, however, be dried immediately by application of blotting paper or 
a similar material. The problem of making a perforator by which 
the telegram to be delivered can be rapidly perforated was also suc- 
cessfully solved by the inventore, who constructed a perforating 
macbine, which is worked like a typewriting machine, and may, 
therefore, be manipulated by any typewriter. This machine can 
perforate up to five and six letters a second, and is so arranged, that, 


Numera's. 


Fic. 1.—Specimens of Writing by the Polläk-Viräg Telegraph. 


Since then the irgenious invention of Mr. Pollik and the late 
Mr. Virág has been still further developed. 'The communications 
made at the Paris Congress of 1900 were limited to a form of writing, 
in which the line strokes between the different words were situated 
at the top of the middle-sized letters (see T'he Electrician, Vol. XLV., 
p. 959). This form of type was distinct and legible, but had the 
drawback, that in order to read the telegram, one involuntarily put 
it upside down in consequence of the line strokes being at the top. 
The inventors have therefore designed a new form of writing, in 


be 


even if two keys are pressed down simultansously, no mistake can 
occur. 

The telephones which serve for the transmission of the messages 
are (eee Fig. 2) joined up in two separate circuits. The so-called 
“ perpendicular circuit,” which imparta to the writing point an 
upright motion, consists of a loop of the two line wires J and J, 
containing the telephone ki, whereas the so-called“ horizontal 
circuit,” wbich imparts to the writing point a horizontal motion, is 
formed by the wires / and li, joined up for the purpose in parallel, 
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and to earth. In the horizontal circuit the effect of the bridging 
resistance ww, is that when the horizontal circuit is working, the 
telephone ¢ does not act, the effects of the opposed currents in the 
two sides balancing each other. The roller R, over which the 
ribbon passes under the brushes B, and B, is divided into six 
isolated disce, a to f. In the perpendicular circuit //, three discs, 
a, b, c, are joined up in parallel in connection with the brush B, 
on the one side and with the eections I., IL, III. of a group 
of cells by means of the connections 1, 2, 3 on the other side. 
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Fic. 2.—Diagram of Connections at the Sending Station, 


In a similar manner, in the horizontal circuit the disca d, e and f are 
joined up in parallel in connection with brush B, on the one side 
and by means of 4, 5 and 6 with the parts IV., V. and VL of a 
second group of celle The arrangement of the perforations in the 
telegraph ribbon which rolls off is so made that only one of the three 
branches of each circuit 1, 2, 3 and 4, 5 and 6 can act at one and the 
same time. 

The transmission of the current impulses from the despatchin 
station to the receiving station renders necessary the adoption o 
measures for the abolition of such disturbing influences as are caused 
by the great resistance, capacity and self-induction of the wires. 

hese influences, which result in the current no longer posseesing the 
original impulse put into it, but in its gradually diminishing towards 
the other end, are removed by the coils w, w, and w, In the per- 
pendicular circuit the coils w, wi and in the horizontal circuit the 
coil w, with the connection J, represent shunt circuits, which have 
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to be reproduced requires that the current impulses which move 
the letter parts horizontally should act more slowly than those 
impulees that create a perpendicular motion. A further circum- 
stance which makes a correction necessary is that the vibrating 
diaphragms, besides following the current impulses sent through the 
wires, possess also vibrations of their own which considerably impair 
the clearness of the ciphers. This inconvenience is done away 
with by the duration of the current impulses being brought 
into harmony with the duration of vibrations of the diaphragms. 
The current impulses themselves are shorter 
than the EX isis — ranon but they 
are artificially prolo y suitably propor- 
tioned condensers, E. and K which are 
joined up in parallel to the telephones at the 
receiving station. The impulse charges the 
condenser, which, after the interruption of 
the current, discharges iteelf into the tele- 
phone coil, thereby prolonging the current 
impulse. A further circumstance which has 
to be considered in order to obtain clear 
writing is that the difference of time in 
which a horizontal impulse has to follow a 
perpendicular one requires regulating. This 
'* œ takes place by the joining up in cirouit of 
further condensers, k, k, at the despatch 
station. By this means, it is stated, the above-mentioned disturbing 
influences have been completely removed. Other disturbances, such 
as the inducting action of neighbouring wires or earth currents, are 
avoided by the telephones being made specially insensible. The 
writing of the message at the receiving station is performed in an iden- 
tical manner to that described in The Electrician, Vol. XLV., p. 959. 


Arrangement of Mirror on Larger Scale. 


Fic. 3. 
Sketch showing Writing Device at tbe Receiving Station 


Experiments with the new apparatus have been instituted and 
recently concluded by the Imperial Post Office between Berlin and 
Königsberg in Prussia. The trials were carried out alternately on a 
telephone loop 700km. in length, consisting of bronze wire 44mm. 
in diameter, and a telegraph loop of 3mm. bronze wire 600km. in 
length. The telegrams could be sent at a speed of 40,000 words per 
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Fia. 4.— Portion of Ribbon. 


the object of sending impulses contrary to the impulses which are 
sent through the telephone, so as to give them a greater distinctness 
on their ending. For instance, this takes place when the current 
which flows ugh the perpendicular circuit in the direction 
Bi, 4 l ceases ; in this case an induction current circulates from 
w, w, in the closed circuit w, w,,1,, kj and J. Similarly, when a 
cessation of current, which flows in the horizontal circuit in the 


direction “ B —rty tz earth,” takes place, an induction current circu- 
n 7711 

Idtes in the direction 0% earth nee w,” The coil w, can be 

considerably smaller than 1, wi, as the nature of the telegraphic signa 


2 actual size, 


hour day and night, in very changeable weather and under the most 
varied conditions. In consequence of these results the Imperial Post 
Office was induced to give the apparatus a trial in practical use, and 
the line between Berlin and Frankfort-on-Maine was selected for 
this purpose. At the present moment the fitting up of the installa- 
tion is being carried out, and telegraphic communication is to take 
place shortly. 

It may be remarked that iron wire and ordinary cables are not 
suitable for this system over long distances, as they do not allow 
current impulses to pass through as quickly as is necessary, Since in the 
latter from 300 to 400 current impulses are sent through the wire in 
a second, the conditions of transmission are more similar to those of 
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telephonic communication, Good bronze wires are therefore neces- 
sary. Onthe other hand, it is pointed out that it is not necessary 
to protect these bronze wires to the degree required with telephone 
wires against the influence of induction as the apparatus are 
eomparatively unsusceptible. 

A specimen of the perforated ribbon, as used in connection with 
the new apparatus, is shown in Fig. 4. 

In order to preserve the proper connection between the letters 
belonging to each other, the apparatus is arranged to reproduce at 
the beginning of each line a small part of the broken-off word of the 


Fic. 5.—Specimen of German Whiting. 


preceding line (see Fig. 5). An exception to this is only made in 
the case of quite narrow letters, for instance, “i” and *1," which may 
occasionally twice appear written in full. For this reason numbers 
are always written double, so that one of both numbers must 
&ppear, in all circumstances, connectedly written out. 


APPLICATIONS OF ELECTRICITY IN ENGINEERING 
AND SHIPBUILDING WORKS. 


The following is an abstract of the discussion which took place at 
the Institution of Electrical Engineers in connection with Mr. A. D. 
Williamson's Paper on the above subject. An abstract of the Paper 
was published in our issues of June 12th and 26th :— 


Mr. H. A. MAVOR, referring to the summary of generating costs in the 
early part of Mr. Williamson’s Paper, said he had compared these with an 
entirely different group of costs taken over different parts of the country 
for widely different industries. For the sake of convenience he had reduced 
them to terms of cost per unit by taking 600 watts per indicated horse- 
power and coal at the uniform price of 100d. per ton as an average of the 
whole country. From these tabulated results it appeared that the best 
kind of business for economic power production was in weaving and spinning 
factories. Flour mills were nearly as good, and the very worst and most 
expensive in the whole range of British industry were engineering work- 
shops. He had eliminated from his comparison the repairs and the cost of 
working, because these might vary under widely different conditions, He 
had also eliminated depreciation, as the author had not gone into this in 
detail All this being taken into account, he had formed a very useful 
comparison between the best example he had, which was a spinning mill in 
Lancashire, and the first two examples given in the table already referred 
to. The most startling difference was in the wages per unit, and this was 
& point which he thought was deserving of the most careful consideration ; 
he, therefore, advocated cheaper labour. It would be found that the cost 
per horse-power-hour did not come to anything like od. per unit. The 
best record which he had been able to get of actual results from year's end 
to year's end in wages was 0'054d. per unit in a spinning mill which also 


453 


had a very low consumption of coal. The conditions in such mills were 
very different to what they were in electric generating stations, and cheap 
labour was quite sufficient for looking after the electrical machinery. 1f 
electrical engineers did not believe this, the users were not likely to think 
differently to what they did at present. It was this very point which had 
led Mr. Williamson to recommend the larger units and slow speed, which 
had not necesearily resulted in a very great difference in coal economy. In 
fact, there was considerable room for coal economy as compared with a 
spinning mill The difference in cost of coal between the two Sheffield 
works he was inclined to put down to the fact that coal was cheaper in the 
south works than the north, and the actual saving appeared to be about 
half of that given in the Paper when the cost of coal was reduced to a 
common figure. Personally he strongly advocated the use of slow-speed 
sets. His reason was that the attention that a dynamo required was 
entirely at the commutator, and with a high-speed commutator there 
was necessity for frequent adjustment on the part of the attendant, 
and as the size of the units increased the size of the commutator 
ought to be kept as small as was consistent with proper working. 
Then Mr. Williamson recommended an increase in voltage. It was 
easy when one looked at an installation of the kind mentioned in this 
Paper—over 10,000 H.p.—to say what a pity it was not begun on better 
lines, but it must not be forgotten that experience had to be gained, and 
the experience here thoroughly confirmed what one would expect—viz., 
that a higher voltage would be recommended for extensions. But one of 
the most important features in the employment of bigger units was the 
abolition of the switchboard and all its complications. The abolition of 
compound winding was obvious also, and with big units there was no 
necessity for any switchboard at all. Big switches were very ornamental 
and expensive, but the last thing anyone thought of was to switch off the 
beavy currents passing through them. He would like to hear from Mr. 
Williamson whether he could give any record of the breakdowns which had 
occurred. The small amount of wear on the cylinders had been mentioned, 
but nothing about the valves. He expected that the answer would be 
that that was extremely small, and he wished to use this as an argument 
for reducing the number of units. Economy was to be got in the genera- 
ting station. The loss in shafting was frequently very high, and on the 
other hand the interest on the cost of electrical plant was also high, and 
the real argument for electric driving was the possibility of introducing 
economical plant into the generating station. With regard to the speed, 
weight and price of motors, great advantage was obtained by turning them 
outside in, by which means a very high speed for the rotating part was 
obtained with a slow peripheral motion. There was a machine in the early 
days in which there was a fixed internal magnet which was capable of 
development in a very satisfactory way. He had shown a motor con- 
structed on this principle to the Institution of Civil Engineers last year. 
It gave 1 H. . at 500 volts, and was only lft. long and lft, in diameter. 

Mr. D.SELBY BIGGE had always found it of the very greatest importance 
when considering a scheme for a works, to take into consideration the 
whole of the power from the outset, and as far as possible to take all future 
extensions into account, and after arriving at the whole of the power likely 
to be required, total it up. He was of the opinion that the greatest economy 
could be derived from a plant in which there were never more than two 
units working at the same time. Above 1,000 H.. or 1,500 H. P. the 
greatest economy was to be gained by the use of triple-expansion engines 
driving generators at slow speed i. c., compound horizontal flywheel type 
of engines, condensing, and using moderately superheated steam with all 
up-to-date accessories in the shape of economisers, water cooling towers, 
&c. With regard to a light insulation on the cables, he thought, as a rule, 
after a certain number of years a light insulation generally wore away. 
He preferred to have bare conductors, kept well in sight and well apart. 
Personaly he found that for small machines and small tools, such aa 
punchers and shears, the circuit breaker was in most cases a nuisance rather 
than a benefit, and he found it better to put up distributing boards with 
fuses fitted to the different motors. With regard to the saving due to 
electric driving, it was very difficult indeed to arrive at this unless there 
were absolutely parallel cases. Some time ago he spent a great deal of 
time and attention on that very point and had tried to get & number of 
statistics. He had found that in the majority of instances the saving due 
to the introduction of electric driving in works such as shipyards, or where 
the power was subdivided up into a very large number of units, varied 
between 35 and 50 per cent. 

Dr. B. W. WIESENGRUND strongly advocated the use of polyphase 
currents for factory driving, and asked the author's reasons for adopting con- 
tinuous currente. Alternating currents had an advantage both in first cost 
as well as in maintenance. The advantages of alternating current motors as 
regards simplicity, and therefore maintenance, were generally acknow- 
ledged, but perhaps in the present case the question of speed regulation 
turned the decision in favour of continuous currents. It might be inte- 
resting, therefore, if he stated that, in his opinion, the difficulty of speed 
regulation with alternating-current motors—at least as regards machine 
toola—had been overcome. In an arrangement patented by a Zurich 
engineer, there were different stators and different rotors with different 
numbers of poles all combined within one common casing. It was possible 
to arrange for the maximum output at lowest speed, and the idea had fre- 
quently been adopted for machine driving. In this eame connection, too, 
he thought it was important, for the complete success of electric power 
transmission in workshops, that machine tool manufacturers and electrical 
engineers should work iu unity. In the arrangement of speed variation 
already mentioned, no matter what the number of poles, the motor was 
always operated with a single lever for speed variations of 1 to 5. He would 
also like to know if any experiments had been made with double helical 
gearing in England, as the advantage obtained in the matter of noiseless 
running was very well known. A new double helical gearing was now upon 
the market which ran absolutely noiselessly and permitted reductions of 
1 to 15 in one rotation safely. The same wheels could be used for a double 
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reduction with only two shafts from 1 to 16. Actual tests made in 
Zurich with this gear, bad shown that the difference in starting current 
between driving by worm gear and driving by double reduction with 
double helical wheels was 90 amperes in the first case and 50 amperes in 
the second. This was a very important difference in starting torque in 
connection with central stations where tbe maximum current was of very 
high importance. 

Mr. W. H. ALLEN remarked that nothing had been said in the Papers 
as to the resistance due to shafting. When his Bedford works were 
designed he thought it possible t» make some economy in this direction, 
and he bad sent round toa large number of works in England and in 
America to compare notes as to how the mechanical resistance throughout 
the shops was distributed. It was found that no less than one half of the 
power was spent in the shafting. With regard to the tools, no tool maker 
bad yet made any determination to try and improve the efficiency of the 
tools, and it was lamentable to see what a large amount of effort was taken 
in actually working the tool, and go little was left for cutting the metal. 
The best and largest tools only gave about 30 per cent. of their total power, 
whilst the smaller tools only gave 10 to 15 per cent. At Bedford a very 
considerable saving had been effected in the power absorbed by the shaft- 
ing by dispensing with the top gear entirely. In ordinary circumstances 
the ehafting proper took 25 per cent. of the total power, and the top gear 
absorbed another 25 per cent. The whole of the latter had been saved at 
the Bedford works by entirely eliminating the top gear and substituting a 
cone or sleeve on the shaft itself, which was worked by a clutch. The 
advantage of this was apparent when one took into account the number of 
tools which were standing idle in most shops all day long. In the ordinary 
circumstances there was still the loss in the top shafting despite the num- 
ber of idle tools, but now, the moment a tool was put out of gear the 
whole of this resistance was saved against the generator. There was one 
other advantage in this arrangement—viz., that each tool could be driven 
reparately by any individual motor in case of emergency. 

Mr. J. S. FAIRFAX said it was very interesting to hear from Mr, Wil- 
liamson that out of seven different kinds of drive, he only felt that three 
were to be depended upon—viz., spur, belt and chain gearing. So far tool 
makers bad designed their machines—in this country, at lesst—for line 
shafting, and, therefore, when electric driving was applied there was a great 
differencein the speed, which had, of course, to be made up by outside gear. 
Mr. Williamson appeared to have endeavoured to standardise his speeds, 
as well as his motors with regard to dimensions, for the majority of the 
motors seemed to be run at about 600 revs. per min. Electric motor 
builders did not seem to have met this problem as much as they might 
have done. They might, at least, have used some mechanical device for 
reducing the speed. Mr. Williamson had used his variable speed motor 
and found it very successful, and it would certainly be an advantage to use 
it for many reciprocating tools, and also for such tools as drills, boring 
machines, &c. [t was a principle capable of very large development in the 
future, and incidentally it helped to minimise the power given to each tool, 
and this was a matter upon which a great deal of saving might be made as 
suggested by Mr. Allen. He himself had devised a variable speed gear, a 
model of which was exhibited. This was iv the form of a pulley with three 
wheels all of the same diameter, each giving a fewer number of revolutions 
than the armature shaft. The one shown gave a reduction of about 17 or 
18 per cent., but the principle was capable of giving a reduction of 35 or 40 
per cent., so that in using motors that had an armature speed of 600 reve. 
per min., 400 revs. per min. could be obtained at the pulley. Or a pinion 
could be used instead of the pulley. By multiplying the numbers of 
sections of the pulley as he had done, it would be possible to run at 800 
revs. per min. downwards to, say, 650 revs. per min. This principle allowed 
driving on to a lathe with a cone pulley, and change of speed whilst the 
machine was running. 

Mr. 8. A. RUSSELL gave a few notes of his own experience with motor 
driving at the Silvertown works of the India Rubber, Gutta Percha and 
Telegraph Works Co. The whole of the works were not yet driven 
electrically, as there had been a number of good engines working economi- 
cally, and driving through a small amount of shafting which it would not 
have been serving any useful purpose to replace by electric motore. There 
were, however, a number of old engines, not very economical, transmitting 
their power through a great deal of sbafting, and a s'art had been made 
by substituting electric driving, and also in applying it to all extensions 
of the works. There were now over 150 motors, aggregating 3,500 II. r., 
and varying iu size from 150 n.r. to 1 H. r. Thie class of work done was 
very various, and the average amount of power needed at one time was 
not more than 1,200kw. at the generating station, whilst the average out- 
put was only about 300k w. This was partly due to the fact that at night 
they had to run on a very small load. He was sorry to say that he could 
not show such good results as Mr. Williamson, but at the present time the 
plant was not working condensing ; this would be remedied in a very short 
time, This latter fact, coupled with the very low load-factor, made his 
costs more like those obtained by Mr. Williamson at Erith and Barrow 
than the very excellent ones at Sheffield. At Silvertown, electric driving 
was being applied to lathes, planers, drillers, wood-working machinery, 
machines for making rubber and gutta-percha, in connection with which 
very varying and heavy loads were obtained, and for a number of general 
purposes, including capstans and fans. With regard to the question of 
separate motors for different machines, or grouping machiner on one 
motor, the general plan adopted by him was. that any machine re- 
quiring more than 5 H.P. should be a separate motor, but this rule 
was departed from in certain cases. It was found desirable with such 
machines as stamping presses or punches or planers—where there 
was a considerable variation in the load during the cycle of operation 
—to group two or three together to one motor, which could be done so as 
allow of leas idle machinery runniug, and also obviated the necessity of 
heavy flywheels on the motors. He had also a number of motors of less 
than 5 H.P., but he avoided these as much as possible. It was necessary 


sometimes, owing to the position of a tool in the shop, or owing to the 
nature of the work, to use small motore, but the extra capital cost, the 
lower efficiency and the extra cost of maintenance—in the very small size— 
tended to make it uneconomical to use motors of less size than 5 H.P. 
With regard to gearing, Mr. Williamson had named spur gearing, chain 
gearing and belting as the only three which had given satisfactory 
results. He used all three of these himself, as well as a good deal of worm 
gear, not for very small loads or intermittent work, but for driving slow- 
running machinery, which in some cases took up t» 1,500 E. p. per machine. 
Those machines were used for the manufacture of indiarubber, which had 
a very heavy and varying load, and the worm gearing had given very satis- 
factory results. It was impossible to make accurate measurements of 
efficiency ou those machines, but on compariog machines driven through 
worm gear and then driven through spur wheels, he could not find any very 
appreciable difference in the amount of power taken by the motors. He did 
think the loss of power in the worm gearing was anytbing like so great as was 
was generally believed, if it was well made, He was not using ball thrusts 
but a thrust block something like the ordinary marine block ; the 
collars on the shaft, instead of being part of the solid portion were separate 
throughout. This had been done because by that means the collars could 
be hardened, and a much better surface obtained, which made an enormous 
difference in the friction losses. The rings in the blocks were phosphor 
bronze, and there were two loose rings—one of phosphor bronze and one 
of steel—to reduce the surface speed. He had had these thrust blocks 
and worm gearing in use for two years, and the wear on the worm and 
thrust was quite inappreciable. They took up much less room and had 
run much more smoothly and silently under a varying load. In some cases 
where alternative schemes had been prepared, the cost of the worm gearing 
seemed to run at about 15 per cent. higher than the spur gear. With 
regard to chain gearing, he had not had much experience, but it had been 
most useful in those cases where two shafts could not be arranged far 
enough apart for a belt drive, or close enough together for spur gearing. 
Chain gearing was about 25 to 50 per cent. dearer than the spur gear. 
Another matter referred to was the typeof motor and thegreat improvement 
made in recent years. All his motors were now multipolar with elotted 
cores, but there had been a large number of smooth core motors, both 
multipolar and bipolar, in use for a number of years. There was no doubt 
that the hand-wound armature with smooth core was very inferior to the 
former-wound slotted-core armature, but with the larger motors and bere 
drum armatures he had got some very satisfactory resulte, He had 
several of 75 H.P. with emooth cores which had been running for five or six 
years driving rubber machinery, where the load frequently varied from 
absolutely light load to 25 or 50 per cent. over full load as the rubber 
entered and left the rollers, and he was pleased to say that during all this 
time there bad not been a breakdown of an armature. He looked upon 
the change from copper to carbon brushes as à most important factor in 
dealing with motor driving. He confirmed Mr. Williamson’s experience as 
to circuit breaking ; he had tried them, but had given them up and reverted 
to fuses. 

Mr. E. K. SCOTT said it must be remembered that shafting pos- 
sessed a good deal of flywheel power, and in putting a motor to take the 
place of shafting it was necessary to fix a flywheel to the shaft of the 
motor, This was generally found out after the motor had been fixed. 
Motors should invariably be sold with the flywheels on the armature shaft, 
or, better still, construct the motora with very large armatures—very large 
indeed—in fact, build the armature outside the field so as to get a larger 
diameter. In going over a railway works in this country recently, he 
noticed an overhead travelling crane which was rather interesting. They 
wanted to lift a locomotive with great exactness, and under the crab a 
pump and hydraulic mechanism was provided, so that the lift was done by 
hydraulic power, the water being pumped by an electric pump. This gave 
a lift not possible with an electric motor working direct. He felt that 
three-phase motors would be universally adopted. It was found, in con- 
nection with plants to which three-phase motors were sold, that no com- 
plaints were ever made as to breakdowns ; but with continuous-current 
motors there were always little things cropping up, such as armatures 
burning out. Not so much perhaps to-day with regard to the latter, but 
there were various little troubles of this kind. For instance, there were 
always the brushes to be replaced on a continuous-current motor, but with 
a polyphase motor, with short-circuited rotor, there were no brushes at 
all and no man to look after them. Steady speed was necessary with work- 
shop driving, and with the polyphase motor the speed depended upon the 
frequency; in these circumstances he thought a three-phase motor was 
a very desirable thing. It was often raised against the three-phase motor 
that the speed could not be varied ; but it was possible to have the wind- 
ings in such a way that the poles could be varied, and very big differences 
of speed obtained, and intermediate speeds by using belts. Why should 
we be afraid of belts? Our fathers and grandfathers used them: and if 
we wanted very large variations of speed this objection could not be 
brought against the three-phase motor: great variations by stator changes, 
and small variations by using belts with cones. Another question was as 
regards space. It would be found that with limited space a tbree-phase 
motor could always be got in where a continuous-current motor could not. 

Mr. LEON GASTER suggested that the first cost of the generating 
plant might be reduced by the adoption of gas engine driving, as very large 
gas engines were now being made. He agreed with Mr. Williamson, that 
starting resistances were a great nuisance. There was one other point 
which ought to be emphasised—viz., that first-class workmanship should 
be put into the motors if electrical driving was to be universally carried on. 

Mr. W. H. PATCHELL said that Mr. Scott appeared to have gone 
“ bald-headed" for three-phase, but everything had its best place. He 
had 9,000 H r. or 10,000 H. P. of continuous aud 10,000 H. p. of three-phase, 
but he did not “ trail his coat and say that either was the best. Coming 
to the Paper and the question of which was the best kind of generator, he 
said there was no hest, The author, however, did not say whether he used 
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shunt or compound. Station men usually had shunt machines because 
they always wanted to put them in parallel and for continuous current in 
parallel with a battery —and if a battery was started up with a compound 
machine they got rather fireworks.” 

Mr. WILLIAMSON here said the machines he used were all shunt- 
wound, and many of the motors compound. 


Mr, PATCHELL, continuing, said that the variable reversing motor was 
a beautiful instrument. With regard to Mr. Allen’s remarks, he did not 
think enough had been said in favour of the arrangements at the Bedford 
works. He himself saw them six or seven years ago. They were not only 

very handy, but they saved so much structure and light. With regard to 
the question of smooth cores and slotted cores, he had tried both. Ten or 
12 years ago he had armatures with steel pegs, but they cut through 
quickly due to greater heating. Then as time went on he used machines 
with wooden pegs, but these were not quite satisfactory. But broadly 
speaking, he did not object to either. 

Mr. ROBERT HAMMOND said it was a great pleasure to have results 
placed before the Institution in so exact a manner. It was a tempting 
Paper, but he would only touch upon one point—viz., the cost of produc- 
tion. He remembered very well, some five years ago, on one of the very 
earliest power bills, that Mr. Williamson had been produced as being able 
to show that electricity could be produced and distributed at under ld. 
per unit, and here, in this Paper, he had shown how it had been done; in 
one of the Sheffield works it was 0°716d. per unit, and the other 0:6753. 
per unit. He had thus demonstrated what had so often been questioned. 
He would like Mr. Williamson to say why his coal cost came to such a high 
figure with such a maguificient load-factor. Personally, he should have 
thought the coal would have been less in the Sheffield station than in any 
of the others. Other stations in this country, working with very moderate 
load-factors, were achieving results equal to those obtained at the Sheftield 
works, and he was curious to know the reason for it. He had worked out 
how many pounds of coal per unit it was, and in the case of the North 
Sheffield station it was 6°25lb., and with the cheaper coal it was 6:5lb. per 
unit. Both these figures appeared to him to be somewhat high. Possibly 
Mr. Williamson would be able to give the calorific value of Sheffield coal, 
because this seemed to him to be the only weak spot in the Paper. 

Mr. PATCHELL pointed out that the coal cost given in the Paper was 
per unit generated, whereas the figures given by Mr. Hammond was the 
cost per unit sold. 

Mr. HAMMOND: I.thank you. 
stronger. 

Mr. A. B. CHATWOOD mentioned Mr. Williamson's statement as to the 
division of a certain number of lathes and their being driven by one motor 
or several motors, in which it was stated that working conditions would be 
fairly represented by assuming eight out of 10 machines to be in use, the 
remaining two having tools or work changed or set. Unfortunately, his 
own experience had been that working conditions were two tools working 
out of 10, and the advantage, therefore, in these cases of a divided drive 
would be very much greater than Mr. Williamson had shown. Mr. Allea’s 
method of driving he had not personally come across, but in the bulk of 
small shops the 25 per cent. which Mr, Allen put down as the saving would 
be a long way off the mark, because the abolition of the counter-shaft 
arrangements and belts for the line shaft would, he thought, result ina 
very much greater saving ; at any rate, in the shops which he had been 
speaking about. Mr. Scott had called attention to a matter mentioned in 
both Papers—viz., the use of a flywheel or a very large armature, and he 
did not think the importance of this could, in some cases—with reversing 
machines—be very much exaggerated. With 1egard to Mr. Scott's remarks 
as to three-phase plant, he said he had been carrying out experiments for 
some months in a cotton mill in order to determine a good many points 
which had not been determined in connection with driving cotton machinery 
electrically, and in all probability the mill would be driven electrically. 
The mill was in Bolton, where the Corporation could supply either single- 
phase alternating current or continuous current. He need not say that 
this particular mill would be driven by continuous current. At the same 
time he had no doubt whatever that if electric driving spreada into the 
cotton mills of Lancashire three-phase plant would be put down, and it 
was very possible that some go ahead towns—such as Bolton — would go in 
for supplying three-phase current specially for mills at a price very con- 
siderably under ld. per unit. But three-phase motors he did not tbink 
were universally applicable for driving machine tools. One of the very 
great conditions of electric driving was that of delicate speed control — not 
being able to jump from 200 to 400 or 800 revs. per min.—and his expe- 
rience with polyphase motors was that up to the present they were 
certainly deficient ia variable speed. 

Mr. A. D. WILLIAMSON, in reply to the discussion, said he could not 
remember any breakdowns in the plant described in the Paper. Occa- 
sionally an engine had to be stopped, but by dividing the plant up, there 
was always some spare plant and no stoppage had occurred. Dealiog with 
air. Selby Bigge’s remarks as to providing for all possible extensions, he 
said he had endeavoured to do this. With regard to the insulation on the 
wires, he had provided a light insulation chiefly for the protection of tele- 
phone wires, which sometimes fell. After six years' use none of the insu- 
lation had yet come off and was apparently in a perfectly good state of 
preservation. Nearly all the machines put down during the past year or 
two were variable speed, and it was becominga much more common thing now 
than formerly to have variable speed, chiefly due to extreme convenience. 
He had spent a good deal of time looking for alternating.current motors 

possessing the necessary qualities, but had not yet come across a practical 
solution of the problem. It was very satisfactory to him to find that 
every speaker was agreed upon the question of circuit-breakers. He had 
not got any now and did not incend to have any. When he started to put 
down the plants mentioned in the Paper, he had to choose between alter- 
nating and continuous current, and, of course, at that time there was 


That makes my argument even 
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very little comparison between the two. Improvements bad taken place 
in alternating-current motors, but he did not think even now they com- 
pared with continuous-current motors for heavy engineering work where a 
very heavy starting torque was required. In fact, he failed to see one 
advantage in the use of three-phase currents. He agreed with Mr. Allen 
on the question of clutches. He had used them in a number of cases and 
found them exceedingly good. Mr. Fairfax had spoken of the variable 
speed motor and the speeds adopted. Well, he had to choose an average 
of 600 as a compromise between the excessive cost of the slow-speed 
motors and the difficulty of reducing high-speed motors to the proper 
point. Mr. Fairfax's invention was a very interesting one, but he 
was afraid that the necessity for four pulleys side by side for four 
different speeds would not suit his requirements in many cases. He 
quite agreed with Mr. Russell that there were many cases where it 
was inadvisable to displace steam driving by electric driving. But 
in hia own case this idea had been modified a good deal because 
it was found that by putting practically every operation or every 
machine on to the power house, the load was increased, and a good 
average load was obtained, which resulted in a considerable reduction in 
the cost per unit. Any new operation was not done more cheaply than 
previously, but by spreading the standing charges over many more units 
per annum it cheapened the cost of the production on all the operations 
about the works. It was also very important to take into account whether 
labour could be saved or not. With regard to worm gearing, he had had 
experience of fairly heavy worm gearing in indiarubber works, and the 
efficiency came out between 85 and 90 per cent. Ball thrusts were used, 
and the gear was a modern one, very well made and running in oil. 
There had been absolutely no difficulty, but it was found to be too expen- 
sive for ordinary work, and not quite so efficient as spur gearing. He quite 
agreed that chain gear cost at least 50 per cent. more than spur gear, bat 
it had so many advantages that it was worth paying the extra cost. He 
had not meant to speak disparagingly of smooth-core armatures, because he 
had had five or six such machines running for six years without any trouble. 
But as it was possible to buy slotted core armatures for much less money, 
he preferred to have the latter, because they were undoubtedly stronger. 
With regard to Mr. Scott’s remarks, his own experience had been confined 
practically to continuous-current working. But on the question of space, 
did Mr. Scott's reference to the advantages of the polyphase motor in this 
respect include the cone which he recommended for reducing the speed ? 
Probably not. The question of gas engine plant had also been mentioned. 
But it was only recently that big gas engines had been obtainable, and had 
he been starting to day he would undoubtedly have put in gas engines, 
His firm was at the present time building machines for the lead works of 
Messra. Beardmore & Co. in Glasgow to be driven by gas engines at slow 
speed. Of course, if the plant was a large one, it paid to erect a Mond gas 
plant, but not if the installation was a small one. Mr. Hammond's point 
about high coal consumption had troubled him a great dea', but he could 
not help it. The figures were as he had given them. It was partly due to 
having small sete, and in the case of the North Sheffield power house he 
was working non-condensing. Perhaps another way to account for it was 
that there were steam-driven auxiliaries, but it was hoped shortly to replace 
this by electrical driving, and possibly some improvement might be looked 
for as a consequence of that. Iu reply to Mr. Chat wood's remark that two 
lathes working out of 10 would represent working conditions, he said 
that if he found this to be the case he should look out for some new 
foremen. 

The PRESIDENT, in proposing a hearty vote of thanks to the authors 
of the two Papers, said that such Papers did the Institution a great deal 
of good, because they taught people outside what they ought to do—they 
ought to employ electrical energy more than they did. . 

The vote of thanks having been cordially given, the discussion closed. 


IMPROVEMENT IN THE NERNST LAMP. 


In order to avoid the partial absorption and screening of the light 
emitted by the filament of the Nernst lamp, the Allgemeine Elek- 
tricitäts Gesellschaft propose to replace the helical heating coil, now 
in general use, by a flat heat- 
ing coil. We understand from 
the Electrical Co., who are 
agents for the A.E.G. in 
Great Britain, that the neces- 
sary investigations are not 

uite concluded, and that 
this new form of burner may 
not be on the market in this 
country for some months. 
The heating coil, as shown 
in the illustration, is arranged 
i above the filament and rests 
agi i ist a bright porcelain backing, which is slightly curved and 
sel ves as a reflector. The filament itself is similar to that of the 
o'd patterns, To increase its stability, however, it is supported 
in the middle by a short connection to the porcelain body. The 
filament, the heating coil and the porcelain backing are placed as 
near together as possible, the main object being to keep the tempera- 
ture of the porcelain reflector at such a value that evaporated platinum 
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(from the leads) cannot deposit here and blacken the reflector, 
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THE ADYANCEMENT OF TECHNICAL EDUCATION. 


In another column of this issue will be found a most impor- 
tant letter, written by Lord RosEBERY to Lord MoNKSWELL, 
the chairman of the London County Council, setting forth 
the details of a new scheme which has for its objects the 


establishment of a large technical college in London and the 


improvement of technical education in this country generally. 
Briefly, the letter intimates that if the London County Council 


can be persuaded to contribute a certain annual sum towards 
the maintenance of the college, there will be little difficulty in 


raising sufficlent to cover the initial outlay ; indeed, Lord 
ROSEBERY specifically states that Messrs. Wernher, Beit & Co. 
and “other public-spirited London citizens” have already 
signified their willingness to contribute towards the building 
and equipment funds. He estimates that the college, with its 
site, will cost approximately £500,000, and that £20,000 a 
year will be required to keep it going. It is suggested that 
the London County Council shall agree to guarantee this 
latter sum, but the fact that students’ fees will form no 
Insignificant amount, has apparently escaped Lord Rose- 
BERY's notice. The intention of the promoters of the 
scheme that it should be an institution for training leaders 
of industry, and not for the rank and file, is a most 
laudahle one and should be encouraged to the greatest 
possible extent. We have consistently urged that one great 
fault in our present methods of engineering education has been 
the lack of provision of technical education of the very highest 
kind, and as recently as last September we published a 
strongly-worded leading article on the subject. Lord Rosk- 
BERY puts the case clearly: “. . . . several of our indus- 
tries have suffered, and are still suffering, from our failure to 
organise, not so much technical education of the ordinary type 
as the more advanced instruction in scientific technology and 
facilities for original research." Here, without doubt, lies the 
secret of the. failure of our technical education. It is not 
sufficient that the future leaders of our industries should 
receive identically the same education as those who are destined 
to occupy only subordinate positions. Therefore, it will be 
essential to the success of the scheme that only teachers of the 
very highest order shall be employed, and that only those 
students who show exceptional abilities shall be permitted to 
study at the college. 

There will be no necessity to think of the abolition of existing 
institutions, which will continue to supply the ordinary de- 
mand, and will, in addition, act as feeders to the new college. 
These institutions are excellent in their way, and perform a very 
desirable function, but there is not in this country an institution 
which can be said to provide that particular type of instruction 
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without which our industries cannot progress at their maximum 
rate and efficiency. Students are now taken over the old beaten 
tracks, and when they have worked through a set curriculum 
they are presented with diplomas or certificates, and duly 
recognised—by some—as qualified electrical engineers. A 
few of their number, at most two or three in each college, are 


allowed to remain as “ senior students " for another year or so, 


and in this capacity they carry out “research” work. Research 
work under these conditions is apt to be only of academical 
value, if, indeed, it be of any value at all. The methods of 
research—which the engineer will have to apply many years 
after his college and workshopeducation have beencompleted— 
must, of course, be taught at college, but far more important 
than the research work itself at this stage of an engineer's 
education is to learn how the more academical part of his 
training can be applied directly to the practical problems of 
design and organisation that he will be called upon to deal 
with when commencing his engineering activity. Such matters 
as these are too often neglected at existing colleges, but there 
is little doubt that they would be a feature of the proposed 
college in London, where it may be assumed they would be 
taught by gentlemen who have themselves attained certain 
eminence in the practice as well as in the theory of engineering. 

Twenty thousand pounds a year, the sum estimated as neces- 
sary for the maintenance of the college, may appear large, and 
yet it is exceedingly doubtful whether it will be sufticient to 
mect adequately the expenses to which the proposed college will 
be put. Lord RosEbERY states, for instance, that the Char- 
lottenburg technical school costs no less than £55,000 a year, 
and if the college proposed for London is to be its equal, surely 
the most essential feature will be the provision of ample funds. 
Yet it is by no means necessary that this additional expenditure 
should be a new burden on the groaning London ratepayer. The 
scheme i», admittedly, for the benefit of those who desire to 
attain to the very front rank of their profession, and those who 
cherish such an ambition will have to be possessed of either 
exceptional ability or wealth, or, preferably, both. Without 
one of these attributes the way is indeed thorny and the fight 
hard. On the other hand, it may be argued that no amount 
of money alone will ever make a man an eminent engineer, and 
this is doubtless true, but it will place him in such a position 
that he will be able to command the very best instruction and 
training to fit him for such a career if he possesses the necessary 
talents. In these circumstances it could not be considered 
unreasonable to fix the fees of the new institution fairly high. 
At present it is possible to attend the full course in electrical 
engineering at one of the best colleges in London for about £30 
per annum. It is well known, however, that this amount does 


not cover the cost of a student's training, and grants have to 


be made towards meeting the deficiency. The number of 
students able to pay this sum for technical training is 
increasing yearly, and it is therefore not too much to 
expect that those who desire an education of quite the 
highest standard will be willing to pay a somewhat hicher 
figure. Students working for the medical profession have to 
pay fees amounting to £50 or more a year, and as those who 
enter engincering with the intention of becoming leaders in 
their profession are drawn from the same class as medical 
students, it is only reasonable to suppose that they will be able 
to afford a similar expenditure. There is, apparently, no reason 


why the sessional fees should not be fixed at £60, or even £70, . 


so that the grant from the London County Council may be a 
minimum. On the other hand, the Charlottenburg technical 
school receives, we believe, a substantial subsidy from the State, 
and a technical college such as the one now proposed might 
reasonably ask for similar practical recognition.“ 


Last, and most important, comes the question of providing 
an adequate and. efficient. teaching staff, upon which the ulti- 
mate success of the movement will depend. For the sake of 
saving an additional thousand. or two thousand pounds a year 
it would be little short of calamitous to retain any but engineers 
of the first grade as teachers of engineering. Ideal teachers 
would be men who are in actual practice; dynamo design 
could not be taught better than by the designers of some great 
manufacturing firm of repute, locomotive construction by the 
chief engineer of a large railway, and so on. | 

That there is room for an institution of this kind, which will 
be attached to the University of London and yet have a 
governing council of it own, is perfectly evident, and engineers 
throughout the kingdom will look forward with pleasurable 
anticipation to tlie consummation of the scheme. 


— 


REVIEWS. NM 


(Copies of the undermentioned work can be had from The Electrician Office, post. 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


—— 


The New Volumes of the Encyclopedia Britannica. (Edinburgh 
and London: Adam and Charlea Black and The Times.) 1902. 
FirtH NOTICE. 

Vol 29 (GLA-JUT) does not embrace much of interest 
to electrical engineers, except a few biographical notices. 
Among these is one of Sir Wm. Robert Grove, one of 
the pioneers in secondary battery work, and the inventor of 
the famous primary battery cell which bears his name. 
Another, and longer article, describes the work and life of that 
scientific giant, Helmholtz, who * must be accounted, on 
intellectual grounds, one of the foremost men of the nineteenth 
century." The life of Heinrich Hertz is briefly described, due 
credit being given for his magnificent researches in electro- 
magnetic waves, from which has sprung the present-day 
* wireless telegraphy." Dr. John Hopkinson's career is also 
recorded, with special reference to his work in connection with 
magnetic phenomena and the improvements in the construc- 
tion of dynamos. David Edward Hughes is described as an 
Anglo-American electrician, and his early work with the type- 
printing telegraph machine and the microphone is summed up 
in à few words. One of the most interesting of Hughes' dis- 
coveries was, however, the fact that microphonic joints were 
sensitive to * sudden electric impulses, whether given out to 
the atmosphere through the extra current from a coil or from a 
frictional machine.” This, as stated, is the phenomenon now 
made use of in the coherer. Hughes received impulses by 
means of a microphonic joint, a battery and a telephone over 
a distance of 500yds., but did not then publish the fact owing 
to Sir G. G. Stokes expressing the opinion that the effect was 
merely an inductive one, and not due, as Hughes believed, to 
* electric impulses.” Although he was still engaged on experi- 
ments to demonstrate the truth of his theory when Hertz 
published his electric wave researches in 1887-89, the first 
announcement of Prof. Hughes’ experiments in this direction 
was made by Prof, Hughes himself in The Electrician of May 5, 
1899. It is not often that a purely scientific man becomes 
possessed of great wealth, but Hughes died leaving property 
worth half a million sterling. A short article of about half 
a column in length gives a history of thelife of H. C. Fleeming 
Jenkin, an early contemporary of Lord Kelvin and the inventor 
of the “electric telpher” Towards the end of the volume 
a considerable amount of space is devoted to the story of 
the life of James Prescott Joule, immortal for his determin- 
ation of the mechanical equivalent of heat. In this article 
the various methods employed by Joule are described. 


Physico-chemical Tables. Vol. I. Chemical Engineering and Physical 
Chemistry. By JohN CASTELL Evans. (London: C. Griffin & Co.) 24s. 

A most laborious compilation has been prepared by the 
author, who has put his whole mind into the task. With every 
wish to be diligent, the reviewer must acknowledge that he has 
not read every line and every figure of à work in which the 
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items run into tens of thousands. On using the book we have 
found it accurate, but we would ask the author to provide an 
index or guide by which any required datum can be found 
with the least possible amount of searching. It is not sufficient 
to have ample and accurate tables, they must also be acces- 
sible. The casual consulter must be able to put his finger on 
the precise fact he needs as readily as the statistician who 
makes the work his Koran. 


Light, for Students. By Epwin EpskR. (London: Macmillan & Co.) 
1902. 6s. 

There was room for a good elementary text-book on ** Light," 
treating the more interesting branch of the subject known as 
* physical optics" as comprehensively as the older and drier 
* geometrical opties." Mr. Edser has supplied this lack, and 
in the present work both parts of the subject are dealt with in 
a clear and comprehensive manner. We can cordially recom- 
mend the book to science teachers and their students. 


REPORT OF THE ELECTRICAL INSPECTOR OF 
FACTORIES AND WORKSHOPS. 


The following is the report of Mr. G. S. Ram, His Majesty's Electrical 
Inspector under the Factorv and Workshop Act, 1901. We give the 
substance of the report, omitting only those parts explaioing elementary 
matters in connection with electricity supply which are alreadg familiar to 
electrical engineers : — 

I have the honour to present à report upon my work during the period 
of eight months from the date on which I commenced my duties, to the 
end of the year 1902. Under the Factory and Workshop Act, 1901, which 
came into operation on January 1, 1902, electrical generating stations aod 
transforming sub-stations were definitely brought under the jurisdiction 
of the factory department of the Home Office. Practically, all industrial 
electrical stations are included within the &cope of the act, except those 
Which exist solely for the supply of electrical energy for traction purposes, 
such stations being subject to inspection by the Board of Trade. 

For the purpose of report it is convenient to distinguish bet ween elec- 
trical stations which supply electrical energy for public use or sale, a: d 
those which, belonging to industrial undertakings, supply electrical energy 
for their own use only. Ia addition to the inspection of the electrical 
stations of these two classes of undertakings, my duties comprise the 
inspection of electrical plant on premises which are factories” under the 
act, and which, in many cases, contain no electrical generating plant, the 
supply of electrical energy being taken from the public supply mains. 
Although electrical stations for traction purposes only are not considered 
to come under the act, there is an increasing number of stations where 
electrical energy is generated for the purpose of both traction and public 
supply, which are, in consequence of the latter, under the act, and subject 
to inspection by the factory department, 

In accordance with your instructions, I have visited à number of repre- 
sentative types of electrical generating stations and sub-stations and 
factories using electrical energy on a large scale in England, Scotland and 
Ireland. "These visits included 61 electrical generating stations and 63 
sub-stations belonging to electric supply undertakings, 30 generating 
stations belonging to railway and dock companies and factories, besides 
other electrical works and installations of electrical power. I made 67 
additional visits in connection with there inspections and other official 
work. I also attended three inquests. The main objects which I have 
had in view during my visits have been the observance of existing pre- 
cautions in regard to the safety of employés, particularly in respect of 
electrical machinery and apparatua, and the recommending of additional 
safeguards where I have considered them necessary ; to note the conditions 
of employment, to gain information as to the neceasity or otherwise for 
special regulations in the different branches of the industry, and to 
ascertain how far the recommendations which were drawn up by the 
Dangerous Trades Committee in 1897 in respect of high-pressure electrical 
generating stations are now applicable in view of the advance made in 
electrical matters since that date. 

In making such a tour of inspection, one is impressed with the variety 
of the methods in use at the different electrical stations, and the total 
absence of any standard practice even amongst those working on nominally 
the eame system. Such a condition of affairs is perhaps to be expected in 
an industry having so rapid a growth, though the divergence of methods 
has been further accentuated of late by the introduction of foreign machi- 
nery and apparatus, which has been worked out on lines differing from 
those hitherto obtaining in this country. 

The types of electrical generating plant in use for the above systems are 
very various, while switchboards and subsidiary apparatus are even more 
divergent. Switchboards designed for precisely the same systems, in 
different stations, are often constructed on totally different lines, and 
sometimes so even in the same station. Other differences exist which 
attect the consumer, such as the voltage at which the energy is delivered, 
and the periodicity of the current if alternating. Thue, almost every 
conceivable variation of the electrical conditions is met with. i 

A similar diversity in electrical plant and conditions exists also in sub. 
stations. Many of these are small underground chambers with stationary 


transformers, and are only visited periodically, perhaps once a week, or at 


even greater intervals. Others are large buildings with moving machinery 
—viz., motor-g2nerators or rotary transformers, and where there is constant 
attendance, or at any rate partial daily attendance. The size and electrical- 
plant capacity of sub-stations affords, however, no guide to their impor- 
tance as regards danger ; in fact, it is the small underground stations that 
are generally the worst equipped and the most dangerous, while the 
neglect of constant inspection often leads to defects being disregarded and 
unremedied. 

It is unnecessary to enlarge upon the different cla:s:8 of steam engines 
and boilers which are represented in electrical generating stations beyond 
mentioning that the general tendency in regard to engine practice is 
towards greater safety to the workmen, in that turbines and engines, of 
which all the moving parts are entirely enclosed, are ve: y generally increasing 
in favour, although certain notable exceptions exist where for large unite 
vertical marine type engines are preferred. Belt and rope-driven planta 
are now seldom adopted in new work, and practically not at all in electric 
supply stations, and much of the existing plant of this description is being 
replaced. In the case of enclosed engines or turbines, the dynamo shaft is 
coupled direct to that of the engine, while in open type engines, whether 
horizontal or vertical, the revolving portion of the dynamo is often 
actually carried on the main shaft between the high pressure and low. 
pressure engines. Developments in steam practice point to the probable 
increasing use of steam superheated to a very high degree, up to as high as 
800"F., tests of engines showing a marked economy in steam consumption 
under such conditions having been recently published. Such exceasively 
bigh temperatures are likely, however. to introduce new dangers which 
will have to be guarded against. A leaky joint, for instance, will be a much 
more serious matter than with steam at ordinary temperatures, and tlie 
eflect of the high temperature upon the strength of materials will have to 
be carefully watched. 

Mention must also be made of electrical stations which are combined 
with refu-e destructores, the heat of the destructor furnaces being utilised 
to raise a portion of the steam for the purposes of the electrical station. 
Considerable difference of opinion exists as to the commercial value to tbe 
electrical station of the steam thus raised. The problem appears to be 
mainly one of accounts. So far, however, a1: the refuse which has to be 
destroyed is utilised as fuel, there is economy ia the combination, but the 
handling and storage of refusa and clinker, and the all-pervading dust and 
odour introduce further questions of health which are foreign to electrical 
stations per se, in themselves naturally conducted under most healthy and 
sanitary conditions. 

Where, in the course of my visita, I bave found dangerous conditions, 
either electrical or mechanical, existing, I have made recommendations io 
respect of the same, and in practically all such cases I have found the 
reaident engineers substantially in agreement with me, with the result thas 
my suggestions have been willingly carried out. In over 90 per cent. of the 
works I have visited 1 have found it neces:ary to mike recommendations 
in respect of some points or other. In certain cases I have found extremely 
dangerous conditions existing, while, on the other hand, in some of the 
more modern establishments I have found the precautions for the safety 
of the workpeople well conaidered and satisfactorily carried out. I have 
also had the advantage of discussing queations of safety, both in general 
and in detail, with & considerable number of chief engineers of electrical 
generating stations, and have made notes of many of the opinions offered. 
In addition to these cases of dangerous conditions, which I have been able 
to deal with in the course of my visits, there are certain othera of impor- 
tance which cannot be satisfactorily dealt with except by a considerable 
expenditure of money upon the re-construction or replacement of switch- 
boards, &c., with more modern aad improved ty pes of apparatus. In some 
of these cases the change is already being accomplished, but in others the 
outlay involved is not likely to be undertaken willingly. Further additions 
should not be made to this class of apparatus, but reasonable time might 
be allowed for the replacement of that which exists. 

Unfortunately, although new work is, generally speaking, carried out on 
satisfactory lines, I have come across examples of quite recent deeign of a 
character in which safety has been sacrificed to cheapness. la these cases, 
had plans been submitted before the work was carried out, the undesirable 
features could have been pointed out and any safeguarda or alterations 
required could have been embodied from the first at a less expense and in 
a more satisfactory manner than is possible by any alteration to completed 
work. In a few instances plans have been submitted to me by engineers 
for approval, and ia some others I have been able to see plans of new 
work, chiefly in connection with sub-stations, but unfortunately not until 
the work of construction of the buildings had been nearly completed. 


Accidents,—The act provides that all accidents causing iajury to any 
person employed and involving a certain period of absence from ordinary 
work shall be reported. The notices of accidents received during the year in 
respect of electrical stations do not, 1 have reason to believe, represent by 
any means all the cases which should have been reported, managers of 
some stations having expressel their ignorance of this requirement of 
the act. 


REPORTED ACCIDENTS AT, OR IN CONNECTI N WITH, ELECTRICAL STATIONS 
or ELECTRICITY SUPPLY COMPANIES AND LOCAL AUTHORITIES FOR 1902. 


].— Mechanical. Accidents. 


Cause. Non-fatal. | Fatal. 
At steam engines eet gps] 8 ies 
At steam boilers ...... CC o | 8 1 
Åt // ð . rane VU re ds 1 Pas 
Various FF Visus DUREE Ves Ix e , 84 4 
101 5 


Dot! 6252 2 „66 6 % „„ „ loons a 
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II.— Electrical Accidents. A. Burns. 
Cause, 


Non-fatal.| Fatal. 
* Short-circuits" when at work on “live” switchboards 12 1 
“Short-circuits” other than at switchboards ..... ... 4 as 
Defective switches . . 2 
fr A A 18* 1 
* Three of these also caused injury to eyesight. 
B. Shock 7 
Cause, Non-fatal. | Fatal. 
Workingon “high-pressure” conductors when “alive” 2 | aes. 
Accidental charging of conductors ..................- - 3 1 
Working on live switchboard in sub- station 1 tee 
Working on live switch pillar in street T ve | 1 
Switching off circuit at street pillar . . 95 1 
Shock and fall at arc lam; . . is 1 
Careleseness ........... T ee 1 . e 
f/ ²˙ AAA 3 | 7 | 4 


There is nothing calling for special observation in reference to the 
mechanical accidents. They are for the most part of a nature which is 
common in eogineering works and are due to varied causes, a very small 
number only being caused by unprotected machinery in motion. 

As regards the electrical accidents, the total number of 30 does not 
appear large, but, as already mentioned, the full number has probably not 
been reported. Compared, bowever, with the commercial importance of 
the electrical industry, the number of persons actually employed within 
the stations ie extremely small and; further, only a small proportion of 
those so engaged are concerned with the electrical machioery or apparatus. 
The electrical accidents which have been reported are in nearly all cases 
severe, and the proportion of fatal accidents, one in six, is very high. The 
greater number of the accidents happened to persons when working on 
“live” switchboards or conductors, mostly at low pressure, short circuits 
occurring and resulting in severe burns, in one case terminatiog fatally. 
The danger of working on “live” low-pressure station switchboards with 
positive and negative 'bus bars only a few inches apart, and having, per- 
hape, several hundred horse-power behind them, is quite as great as that of 
working on high-pressure boards, but is often not realised. An accidental 
* short circuit" may produce what is practically an explosion of great energy 
within a few inches of the worker's face, and apart from the actual burns 
which are inevitably received, the danger of poisoning from the copper 
vapour and perticles is great. 

The 1 number of the electrical accidents were of a preventable 
nature, andi in some cases, gross negligence was evident in that totally 
unskilled and ignorant persons were put to work upon or amongst '' live 
conductors, whilst in other cases obvious and elementary precautions were 
neglected. The accidents occurring during the year included several fires 
at generating stations, in some of which personal injuries were received. 
Three of the fires were of a serious nature, apart from any personal inju- 
ries, the main switchboards were affected, and the supply of electrical 
energy was in consequence interrupted. These three occurred at high- 
pressure alternating-current stations. One was due to a main feeder fuse 
" arcing after the fuse had blown and failing to break circuit. The other 
two appear to bave originated in a failure of cables not actually at the 
switchboard. In the first case the fire was successfully overcome by the 
energetic use of sand, but in the others the services of the fire brigade, 
with the aid of water, after the machinery had been shut down, were 
required, sand having been used in one case, but found ineffectual owing 
to the fire having obtained too great a hold when discovered. The dangers 
in the use of water on "live" switchboards or other electrical apparatus 
in case of fire are well known and recognised amongst engineers of supply 
stations, a general rule being that no water is to be used until the machi- 
nery has been stopped. Apart from any unnecessary damage to electrical 
apparatus resulting from the use of water, there is danger to the fireman 
directing the hose on live conductors from electric shock. 

The probability of switchboard fires occurring and rapidly assuming 
rerious proportions and caueing a total breakdown of the service is greatly 
increased by the practice often met with, even in some quite modern 
stations, of intimately mixing up, in the space behiod the switchboard and 
in the cable trench adjoining, any aud various cables and wires, including 
main high-pressure feeders and dynamo cables, exciter" and resistance 
cables, and even small voltmeter and pilot wires, without any attempt at 
separating, spacing or even grouping them in any systematic manner. The 
failure of a single and otherwise unimportant cable, resulting in an arc," 
is thus almost certain to lead to the cables in contact with it becoming 
involved. The space behind switehboarda is also in some instances so 
broken up and obstructed by cables, resistance frames, &c., as to render 
the application of sand ia the event of fire almost impossible, whilst in 
others it offers à dangerous trap in case of an accident necessitating & 
hurried exit. The dangers of switchboard fires, particularly in high- 
pressure stations, are not confined to the fire. The work of repairing the 
damage offers considerable risk to those employed. The object of the station 
engineer and his staff is invariably to get the service reinstated with the least 
poseible delay, consequently generating macbines and cables are connected 
up and put to work in a temporary manner. Toe risk on account of mistkes 
being made is rendered no less by the fact that those engaged in the opera- 
tions may bs at work several days and nights consecutively until the repairs 
are completed. The subsequent process of replacing the repairs with per- 


manent work also involves risk in so far as it is accomplished without 
shutting off the supply. These riske, from which accidents have occurred, 
cannot well be avoided in times of emergency, whether arising from fire or 
other causes. It would not be wise to require that the repairs be entirely 
completed before the supply is resumed, seeing that the dangers outside 
the station, by reason of houses, public buildings and streets, &c., being 
kept in darknees for longer than absolutely nocessary, might well be of 
9 magnitude than those incurred by the men repairing the damage. 
fety lies rather in the directicn of the prevention of serious fires by 
improving the arrangement of the cables. Generally, it would be well to 
have the feeder and dynamo cables in separate fireproof ducte, and all sub- 
sidiary cables should be carefully arranged and, so far as possible, kept 
apart, so that in the event of the failure of any one cable there may be a 
reasonable probability that the others may not become involved. 


REPORTED ELECTRICAL ACCIDENTS IN FACTORIES OTHER THAN THOSE 
BELONGING TO ELECTRICITY SUPPLY UNDERTAKINGS. 

The total number of these is 81. It is instructive to distinguish them, 
as before, according to the principal injuries received, under the headings 
of “ Burns and “ Shock," though doubtless in many cases both burns and 
shock were experienced. 


| 4.— Burns. 
Injury. 
Cause. Burns and 
i Burns.' injury to | Fatal. 
|! eyesight. 
“ Short-circuits " when working on live 
switchboards or conductors .................. 10 6 8 
“Short - circuits owing to the use of unsuit- 
able, badly-deeigned or faulty fittings, mostly 
switches and plugs .............. W P uel 27 3 8 
Fuses blowing... "m €— - 3 a 
Unprotected conductors and apparatus .....! 12 3 
Improper employment of unskilled labour... 5 3 
t!!! Or _ | 15 
B.—Shock. | 
Cause. Non-fatal. Fatal. 
Unprotected conductors... fip 3 Saed 5 pi 
Faulty apparatus e sedan is 2 
Carelessness .....,. . . . . 2 ids 
Total ............ (YN 7 2 


Some of these accidenta occurred to persons who were not in any way 
engaged upon electrical work, but were merely, in the ordinary course of 
their employment, ueing appliances which should have been entirely safe 
in unskilled hands. The unsuitable design of many electrical accessories 
for the work required of them is evident, while the want of protection of 
conductors shows neglect of ordinary elementary precaution. 


Increasing Use of Higher Electrical Pressures.—The tendency of the 
electrical supply industry at the present time is. towards working on a 
larger scale, and distributing over wider areas than heretofore. For the 
economical supply of electrical energy on a large scale to considerable 
distances, large power houses are required. with individually large gene- 
rating sets working at very high electrical pressures. Some of the sub- 
stations are consequently on such a scale as to be moreimportant as regards 
output of electrical energy than many generating stations of the smaller 
undertakings. 

This process of evolution is generally to the advantage of the work- 
people employed. Thus, generating stations, which were put down some 
years. ago in the midst of populous districts, have been filled to their 
utmost capacity with steam-generating plant in order to cope with the 
ever-increasing demand for electrical energy. Steam plant is taken out of 
tbe old works, and is replaced by electrical transformers or motor-gene- 
ratore, occupying very much less space. Consequently, the capacity of the 
original works as an electrical supply station is enormously increased, while 
the atmospheric conditions, which under the crowded steam plant regime 
are apt to be excessively bad, particularly in the matter of temperature, 
are rendered unobjectionable. The use of extra high " electrical pres- 
sures, necessitated in such schemes for the economical transmission of the 
electrical energy from a distance, need not lead to extra dangers to the 
employós if proper safeguards are introduced. A large proportion of 
the generating plant; switchboards and other apparatus is supplied from 
abroad, where a much more extended experience has been gained in this 
class of work. Tae conditions to be met in this country are, however, 
different in that underground cables are used, whilst most of the expe- 
rience gained abroad has been with bare overhead wires, aod it remains 
to be seen how far the foreign methods and apparatus will prove satisfactory 
under these conditions. 

The movement towards the use of higher electrical pressures is, however, 
not confied to those portions of the undertakings with which the supply com- 
panies are exclusively concerned. At the present time, the pressure of a 
supply which may be delivered to any consumer is Jimited to 250 volts, 
except with the express approval of the Board of Trade. It is becoming 
increasingly common for supplies of electrical energy to be given to 
consumers at from 250 to 500 volts. for power purposes, presumably 


with the approval of the Board of Trade in each case. There can be no 
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objection to the use of these pressures provided that thoroughly good work 
is put in, and the conditions laid down by the Board of Trade carefully 
observed, but some companies are seeking to supply their customers at high 
or extra high pressures at the motor terminals in order to tave the losses 
necessarily connected with the transformation of the current to lower 
voltages. As the premises in respect of which such powers may be sought 
will in general be '' factories," the matter is one which is of great importance 
to this department. 

The limitations and regulations imposed by the Board of Trade only apply 
directly to the supply companies, and affect the conditions on the consumers' 
premises only in so far as they can be controlled by the supply companies. 
There is nothing, for instance, to prevent a consumer, who is supplied with 
electrical energy at low pressure by a company, from transforming the energy 
to as high a pressure as he pleases for any purpose required. There is also 
no legal limit to the pressu-e at which electrical energy may be generated 
and utilised in factories, for any purpose. Iu the early days of electric 
lighting arc lamps were always connected “in series, and as many as 40 
to 50 lamps were connected in the same circuit, and pressures as high as 
2,000 volts were often met with. There are still a number of these 
installations in existence in works of various kinds, often in a very unsatis- 
factory state ; one recent fatal accident was due to a leakage on one of 
these installations. 

Dangers of Electric Shock, Recent fatal accidents prove that pressures, 
which have hitherto been regarded as safe, may, under conditions which 
often exist, prove as dangerous as the higher pressures. In these cases it 
bas often been suggested that the victim must have had a weak heart 
or some disease which would render him exceptionally sensitive 
to electric shock. Although in some cases this may be so, the 
examples which have occurred during the last 12 months include several 
of young and healthy persone where the port-mortem examination has 
revealed no disease whatever. In support of this statement I am not 
relying upon cases, as occurred at the Fulham public baths in December, 
where the victims were rendered specially susceptible by being in moist 
condition. Two fatalities have recently occurred from shock to earth 
on a 250-volt two-phase system, in one of which the victim was proved to 
have been quite sound, and was killed when accidentally touching a 
charged conductor with the little finger of his left hand. A full list of the 
electrical fatalities which have occurred during the past year is instructive, 
as showing that nearly all have been due to electrical pressures not exceed- 
ing 500 volts. Only a part, however, of these cases have officially come 
uuder the notice of the Factory Department. 


No. Date. Place. Voltage. System. 
1902. 
l | April . | Sheffield .......... 8 855 200 Alternating. 
2 | May . - | Glapwell Colliery 500 Alternating. 
5 une .. | St Peter's-on-Tyne... 400 Continuous. 
4 | June. Aberdeen 500 Continuous. 
5 June | Southend ............... 200 Continuous, 
6 August.. Yarmouth ............ 700 (?) | Alternating. 
7 October .. . . | Philadelphia Pitt. 500(?) | Continuous (7). 
8 | October ......... Sutton Coldfield ...... 255 Continuous. 
9 | November ...... Leyton 550 Continuous, 
10 | November ...... London 500 Alternating. 
11 | November ...... Middlesbrough ...... 250 Alternating. 
12 | November ...... Harrogate ............ | 2,000 Alternating. 
13 | December ...... Fulham ............... 200 Alternating. 
14 December. Fulham ........... vs 200 Alternating. 
1903. 
15 | February... | Middlesbrough ...... 250 Alternating. 


In cases 1,4 and 6 the deaths may have been attributable indirectly 
only to electric shock, as in each of them the victim suffered a serious fall 
after receiving the shock. In case 9 the death was due to the burns 
received. 

Precautions against Accidint.—The precautions necessary against acci- 
dent from electric shock or burns will differ according as to whether they 
are to apply to electrical stations where skilled persons are employed or to 
factories and other places where the electrical plant or apparatus is liable 
to be handled by persons without any electrical knowledge. Such distinc- 
tion is no argument, however, for allowing a less safe standard in electrical 
stations than can reasonably be attained. The fact of a switchboard 
attendant being more or less skilled in electrical matters and knowing where 
danger may exist is no reason for making his safety depend upon his own 
never - failing skill and care if simple precautions in the design of the board 
will render it permanently safe. 

There i: undoubtedly a higher standard of safety in the more recent 
electrical supply stations and sub-stations than iu the older ones. In some 
works the questions of safety have been very carefully worked out, and 
afford excellent examples of what can be done. Such examples I have 
frequently found very useful in dealing with cases where further pro- 
tection has appeared desirable. Unfortunately, however, example will not 
accomplish everything that is wanted. There are cases where the par- 
simonious methods of those who control the expenditure will not allow of 
improvements involving any outlay, even in matters of danger, unless con- 
siderable pressure is brought to bear. In some of these cases I have been 
able to procure for station engineers protection which they themselves 
had previously desired and applied for without success. In some quarters 
station engineers have stated that they would welcome definite regu- 
lations, as enabing them to know exactly how they stand in regard to the 
requirements of the act. 

‘The conditions governing the use of electrical energy in factories are less 
satisfactory in respect of safety than in the case of electrical supply stations, 
for two reasons, firstly, because the proprietors or managers of the factories 


are generally in the hands of the electrical contractors who supply the installa- 
tions, and secondly, because often no one with technical knowledge is subse- 
quently employed to take charge. As a rule prices are obtained from several 

rms of contractors and the lowest tender is occasionally accepted, the prica 
perhaps being so low that good workmanship and material are impossible. 
The purchaser having no special knowledge of electrical mattera is quite 
unable to judge whether the work is good or bad, his only guide being the 
outward appearance of the fittings. The different class of work which may 
be supplied even to the same specification is frequently indicated by the 
prices tendered varying two or threefold. Even if the work be tendered 
to the strict specification of a competent engineer, unless there is constant 
supervision during its progress, there is always abundant opportunity for 
an unscrupulous or ignorant contractor to evade the requirements of the 
specification to his own advantage in the matter of expense, with little 
fear that his shortcomings will be found out in time to fix the responsibility. 
On the other hand there are plenty of contractors who may be relied 
upon to do good work, but naturally they cannot compete in price with such 
as are referred to above. 

The application of electrical energy in factories to purposes other than 
lighting, where electrical appliances may have to be handled by the work- 
people, necessitates even a higher standard of work than where lighting 
only is concerned. It is to be hoped that the new wiring regulations,” 
shortly to be issued by the Institution of Electrical Eugineers,“ with whom 
I have been in communication upon certain points, will be applicable so far 
as they go, and will be generally adopted. Wiring” regulations can 
scarcely, however, cover the whole of the ground in respect of factories, as 
there are important matters, hardly to be included in the term “ wiring,” 
to be considered in connection with safety. With regard to such regula- 
tions for factories generally, Mr. H. J. Wilson, H.M. Inspector of Factories 
for the Newcastle-on-Tyne District, in a recent report upon a fatal accident 
from electric shock, observes :— 

.. am satisfied that they would be welcomed by both employers 
and employed, for I notice that there is uneasiness amongst workmen as 
to the possible dangers of shock, and remarkable ignorance of the laws of 
electricity, which is shared by all classes—masters, managers and men. 
Further, the utilisation of electrical energy for power purposes increases 
by leaps and bounds. One single generating station on the Tyneside now 
supplies power at 500 volts to over 100 firms, the latter embracing such 
dissimilarindustries as white lead works, potteries, confectionery establish- 
ments, shipyards, engineering works, saw-mills, &c., and every week sees 
the number added to There have now been five fatalities in the 
Newcastle district since January, 1901, the voltages being as follows :— 
T wo at 250 volts, two at 450 volts, one at 440 volts. 

Representations having been made to the Secretary of State by members 
of the electrical industry in respect of bardships which would be involved 
by the enforcement of certain sections of the act, an order was made in 
March last granting special exception to electric generating works in respect: 
of limewashing, &c., and two other orders granting exceptions as regards 
se ars and night smploymeut of male young persons have since been 
issu 

In accordance with your request, I supplement my report with a sum- 
mary of some of the conditions, often met with, which have been the cause 
of accidents, or offer unnecessary risk in electrical stations, The electrical 
dangers are those due to shock or burns from short-circuita. 


ELECTRICAL GENERATING STATIONS. 


Switchboards. 

1 Unprotected conductors, av high pressures, within reach («) on the 
front, (L) at the back. 9. Unprotected bus bars, or other main conductors 
of opposite polarity, but generally at low pressures, fixed very close 
together. 3. Unprotected fuses, fixed at such a height as to endanger the 
throwing of hot metal in the face of the attendant. 4. Switchboards, for 
constant supply, not divided up or arranged for disconnection in sections. 
5. Insufficient working space in front. 6. Switchboardsand working space 
in front not railed off or otherwise separated from the engine room. 7. 
Insufficient space at back. 8. Space at back obstructed A aca resis- 
tances, transformers, &c. 9. Insecure floor at back. 10. Floor at back 
covered with cables. 11. No floor—i.c., deep cable trench with no covering. 
12. Insufficient lighting. 13. Low-pressure resistances, &c., requiring 

eriodical attention, fixed close to bare high pressure terminals or con- 
uctors. 14. Switches, fuses, &c., fixed ind operated at the back instead 
of at the front. 15. Means not provided for locking switches when work 
is being done on circuits controlled by them. 
GENERATING PLANT, &c. 
Mechanical Protection. 

1. Want of adequate fencing for engines, flywheels, dynamos, &c. 2. 
Want of protection at shaft couplings, gear wheels, belts, coal conveyors, &c. 
3. Want of fencing for gangways, pits, &c. 4. Want of proteotion for 
steam water gauges. 

Electrical Protection. 

5. High-pressure terminals unprotected. 6. Terminals and connectors 
of low-pressure generators unprotected when in ex positions. 7. 
High-pressure continuous-current generators with very short brush-rocker 
handles close to the brushes. 8. Alternators at high or extra-high pres- 
sures with projecting coil ends unprotected. 9. Alternators having 
collecting rings and brushes, at high pressures, within reach, and without 
protection. 10. High-pressure generators having small lubricators, 
requiring frequent attention, fixed close to the brushes, £c. 11. High- 
pressure rectifiers” in exposed positions without protection. 12. Frames, 
bed-plates, &c., of high-pressure apparatus not “ earthed.” 

SUB-STATIONS, 


Underground, i 

1. Insufficient height. 2. Insufficient floor space. 3. Insufficient venti- 
lation. 4. Wet, on account of faulty construction. 5. Insufficient means 
of ingress and egress. 6. Insecure ladders. 


* The regulations were issued in February last, preeumably just after 
Mr. Rain had sent in his report. They will be found in The Electrician, 


| Vol. L., p 895. 
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Either above or below ground. 

7. Pipe high-pressure conductors, terminals, switches, &o. 8. 
Exposed high-pressure and low-pressure switch gear, 'bus bars, &o., close 
together on the same switchboard. 9. Switches fixed in positions acces. 
tible only by climbing on the top of transformers. 10. Non. provision of 
switch gear for disconnecting mains and transformers. 11. Transformer 
cases, &c., not ‘‘earthed.” 12. No telephonic communication with gene- 
rating station or controlling sub-station. 13. Intlammable construction 
of building and fittings. 14. Sub-stations used for purposes of store rooms, 
or for testing transformers, &c. 15. Sub-stations built underground when 
suitable sites above ground are obtainable. 

QUESTIONS OF MANAGEMENT. 

1. Generating stations or sub-stations left in chargeof («) young persons 
under 18, or (b) improvers or other persons with less than 12 months’ 
experience of similar work. 2. Generating stations left in the sole charge 
of a stoker or engine driver. 3. Employment of unskilled persons 
(labourers, &c.) to switch off public lighting circuits, &o., at sub-stations 
or street pillars, where there are exposed conductors within reach. 4. 
Work of any kind in, or inspection of, sub-stations, by one person unat- 
tended. 5. Work on live " conductors by un killed persons. 6. Work in 
close proximity to live conductors, unless under the immediate super- 
intendence of a skilled person. 7. Extensive repairs or alterations to 
“live ” switchboards. 


It is unnecessary to detail the electrical dangers met with in factories, 
beyond stating that they are due principally to unprotected conductors, 
badly designed accessories, and careless workmanship. They are, for the 
most part, such as would be avoided by the proper observance of existing 
wiring regulations, | 


The following passage occurs in the General Report of the Chief Inspector 
of Factories :— 

The first annual report of the electrical inspector confirms former expe- 
rience of the extension of supervision to new fields, The ingenuity which 
has been directed to the improvement of appliances in other respects has 
not been sufficiently concerned with the safety of workmen, and obvious 
precautions which, with a little forethought, might have been introduced 
without difficulty at first have now to be adopted at a disadvantage. The 
notification of electrical accidents is sull imperfect, and there is tendency 
to employ unskilled persons in responsible work. Much of what has been 
said with reference to new machinery applies equally to electrical plant, 
but with more excuse for neglect of safety, and with better response to the 
advice given by the inspector. The supply of high pressure and extra 
high-preesure current is increasing, and this in itself is a further reason for 
precaution, but Mr. Ram does not find that lower pressures are eafe ; on 
the contrary, most of the reported electrical accidents occurred with pres- 
sure under 500 volts, and two with pressure as low as 250 volts. He gives 
a summary of the common conditions which are found to present uuneces- 
sary risk in electrical stations. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


(Continued from page 420.) 


On Friday, June 26, 

Mr. E. HARPER continued his evidence. The first point he emphasised 
was the importance of giving cheap means of access to the working classes 
to districts further away from London. Instances of the advantage of 
doing this were, he said, to be seen at Walthamstow and Edmonton, where 
the populations during the past 50 years had increased enormously owing 
to the cheap fares to those places. "The resident population in the central 
area was even now decreasing, whilst the business population was increasing 
rapidly ; but, unless workmen were charged such fares as were within their 
means, they would not be induced to live far away from their work, and, 
consequently, overcrowding and unhealthy conditions resulted. In giving 
a list of the omnibus routes in London the witness pointed out that, inas- 
much as these started at à comparatively late hour, they did not cater for 
the early morning workmen's traffic to the centre of London. Further, 
omnibus fares were much higher than tramway fares; but, seeing that 

ittle or no profit was made by the principal omnibus companies owing 
chiefly to high working costs and slow rate of travel, he did not regard them 
seriously in the solution of the traffic problem of London. Coming to the 
railway services of London, tube railways were dealt with under a special 
heading. On the City and South London, from observations made, 30 trains 
running towards the Angel Station were overcrowded between the hours of 
6 a.m. and 10:50 a.m. to the extent of, on an average, 25:5 per cent. of their 
capacity ; 22 trains running towards the Bank, on the Central London 
Railway, to the extent of 19:3 per cent. of their capacity, and 13 trains on 
the Waterloo and City Railway, running towards the Bank, to the extent 
of 14"7 per cent. The highest percentage of overcrowding observed on 
these three lines were 60°4 per cent., 51˙8 per cent. and 33°9 per cent. 
respectively. In the evening the same thing occurred in the reverse direc- 
tion. Ina table giving the approximate speeds per hour of the railways 
serving the centre of London between 8 a.m. and 9 a.m. the tube railways 
are quoted as follows: — Waterloo and City Railway, 22:5 miles; Central 
London Railway, 14:2; City and South London, 14:1. The average speed 
on the Inner Circle is given as 11°1 miles per hour. His opinion was that 
the extension of underground railways and tramways through the central 
area of London would relieve both pedestrian and vehicular traffic in the 
streets. Great congestion was at present created in the streets owing to 
the setting down of large numbers of passengers at particular points, and 
it was in respect of running right through London that omnibuses had 
some advantage. It had been observed that a vast majority of the pas- 


sengers leaving Liverpool-streeb and the Broad-street stations desired to 
go further than they were conveyed by the railways. The questions of 
house renta, the numbers of passengers arriving in London from all quarters 
during certain hours of the day, number of railway stations in London, &c., 
were then dealt with in detail. 

The Commission adjourned until to-day (Friday). 


CORRESPONDENCE. 


— — 


THE RUTHERFORD MAGNETIC DETECTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In a Paper read before the Royal Society, March 5, 1903, 
and reprinted in your issue of June 5th, Prof. Fleming states. — 
„The known power of electrical oscillations to demagnetise 
iron was first applied in the construction of a detector of Hert- 
zian waves, as far as the author is aware, by Mr. E. Rutherford. 
The power possessed by electrical oscillations to annul a 
magnetic hysteresis of iron was discovered by Mr. G. Marconi 
and applied by him in the construction of his ingenious and 
extraordinarily sensitive Hertzian wave detector for use in 
connection with wireless telegraphy." 

The writer desires to inquire through your columns if Prof. 
Fleming or any other will be so good as to point out just 
wherein the ** power possessed hy electrical oscillations to annul 
the magnetic hysteresis of iron," as exhibited in the magnetic 
detector, differs from the “ power of electrical oscillations to 
demagnetise iron," unless it be that the latter was * known" 
before the work of Prof. Rutherford, while the former was 
* discovered " four years later by G. Marconi. 

I personally know that before this most beautiful applica- 
tion of the Henry principle, justly known as the Rutherford 
detector, was discovered by G. Marconi it had been deve- 
loped and applied in wireless telegraphy by at least two 
Americans, one of them Prof. Fessenden ; and that Prof. 
Rutherford himself had, as far back as 1900, used the travel- 
ling iron bands passing through the demagnetising and signal- 
producing solenoids, in practically the exact form which later 
constituted the far-famed discovery. The writer in all his 
own experiments with the Rutherford detector has failed to find 
any effect regardingthe annulment of the hysteresis of iron other 
than that so ably explained in Rutherford's notable Paper of 
1897. I had, however, found the “discovered” forms as 
described by Marconi remarkably unsensitive compared with a 
responder or coherer, and that, futhermore, constructions 
almost exaetly similar to those Prof. Fleming has, in your last 
issue, described were far superior in sensitiveness. 

I am of the opinion that since Rutherford’s Royal Society 
Paper of 1897, very little deserving the title of discorery 
regarding the magnetic detector can yet be claimed, however 
cleverly phrases may be worded by retained experts of wireless 
telegraph compositions, and knowing, as I do, of the work of 
Rutherford and of others (not forgetting Castelli and Lodge !) 
must deplore attempts to detract from the just fame of Prof. 
Rutherford's brilliant work.—Yours, &c., 


New York, June 16. LEE DE FOREST. 


THE SANDWICH SYSTEM OF EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The admirable scheme outlined in your issue of last 
Friday by Prof. Baily for combining college and works 
training should certainly meet a number of difficulties 
which ar» bound to occur in the “sandwich” system. A 
plan very similar to this has, this vacation, been started for 
the electrical engineering students at this college. Arrange- 
ments have been made with one or two large firms in the 
neighbourhood, to take students who have completed two 
years of their course, into their works, these men being placed 
in one department and retained there for the whole of this 
short period. They return to college at the end of the long 
vacation and then proceed to their third year's work, having 
the option at the end of that vear of continuing at the work, 
at which they have spent a short time. We have, of course, 


as yet no practical experience of the results attained by this 
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method. The really important step is that the plan is one to 
which the manufacturers have consented without enforcing 
the payment of any premium, and we hope that ultimately the 
arrangement may be introduced on a very much larger scale. 
The plan advocated at. Birmingham of attempting to introduce 
into a college, a workshop run on a commercial scale is, I think, 
a mistake, as even under the best conditions such a shop can 
never have the same “atmosphere " as a works, nor does it 
seem desirable that it should. The teaching of the second 
group of studies mentioned in Prof. Cormack's Paper can never 
be effectual unless it is learned. at the place where commercial 
work.is done, and, moreover, it is not every college that can 
afford the necessary capital to establish such an expensive 
luxury.— Yours, &c.,- E. W. MARCHANT. 
University College, Liverpool, June 29. 


The Rev. A. C. Headlam, Principal of King's College, has 
written to Wednesday's Ties as follows :— 


Some few months ago you opened your columns to a correspondence on 
the subject of the training of engineers. . . . . The main point of 
the discussion was a suggestion made by Mr. Yarrow, as the result of his 
own observations, both in this country aud in America, that the best 
method of engineering training would be one in which courses at schools 
should alternate with courses at the workshops, thus securing that the 
student should be continually testing the practicil value of the theoretical 
teaching which he learnt in the lecture room, and that there should be no 
great divorce between theory and practice. . aooi i 

I am privileged to be able to announce that the Council of King’s 
College has taken a step which (if certain support is obtained) will enavie 
this to be done, under very encouraging conditions. As is well known, 
there are at University and Kiug's Colleges laboratories and shops where 
tbe higher technical training and research in all branches have been 
carried on for some time past with very considerable succees, a success 
which would have been very much greater if the colleges had not been 
hampered by inadequate funde. The engineering and science professors 
of King's College have had this new proposal under their very careful 
consideration, and have drafted a scheme which deserves a great measure 
of public support. The three years’ college course for mechanical and 
electrica] engineers will be extended to four years, and will last through 
the eix winter months, the six summer months being spent in the engi- 
neering factories and workshops. "Through the interest taken in the 
scheme by Mr. Yarrow, a number of engineering firms have been found 
to co-operate with it, and, if financial support—comparatively speaking, 
small in amount —cau be obtained, it will be started in October . . . 

Lord Rosebery's letter must have raised the hope of all who are 
interested in the higher technical education, and recognise of what 
importance it is for the future of the country. But it must, unfor- 
tunately, be some years before the new institute which it is proposed 
to create can be ready for work, and, especially at first, its success will 
largely depend on the existence of a considerable number of trained 
students to assist in its work and take advantage of ita facilities for 
higher teaching ; while in the future, owing to the fact that the institute 
is to be devoted to research and post-graduate studies, it will require the 
vigorous co-operation of all the engineering schools, and especially of 
those of University and King’s Colleges, which provide such a large 
proportion of the existing s'udenta of London University. 


WIRELESS TELEGRAPHY AT THE ROYAL 
INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Prof. Fleming apparently desires that this subject be 
regarded from a purely academic standpoint. That, however, 
would be not only unprofitable, but quite impossible. We 
cannot even agree upon the premises. He contends, if I 
understand him aright, that merely the amenities of the lecture- 
room are involved. I contend that the subject undoubtedly 
involves the entire question as to the validity of the Marconi 
claims. The general consensus of opinion, so far as 1 can 
ascertain it, is on my side. 

But, even confining the discussion within the narrower 
limits, the. Professor appears as one trying to make bricks 
without straw. He will: certainly find some ditliculty in 
persuading the public that his propositions are proved in the 
mere statement. Yet that is the position he assumes. 

Ho contends (1) J was not justified in assuming that his 
experiments constituted a demonstration of Marconi syntony ; 
(2) I was not justified in interfering with a “ scientific lecture." 

Now, those are not self-evident propositions. They are 
merely views. ‘Then, how does Prof. Fleming support them ? 
Simply by quoting Prof. Fleming's opinion. Weighty, no 
doubt, but not necessarily infallible. Besides, there are others ; 
and opinions differ. „ Wn 


My contentions per contra, are—(1) I was bound to assume 
that the experiments related to Marconi syntony. “Any other 
assumption would have been absurd. (2) In the circumstances, 
J was entirely justified in taking the course I pursued. These, 
again, are not self-evident propositions. Therefore, I have sup- 
ported them by a plain and simple statement of facts. Having 
done so, I am accused of raising side issues, and of laying down 
false premises. Yet, all I have said seems relevant, and, in 
the absence of evidence to the contrary, indisputable. 

Persons attending the lecture certainly thought they were 
to see syntonic experiments with Marconi apparatus. After— 
wards, they thought they had seen such experiments. When, 
in The Times, Prof. Fleming declared this assumption “ un- 
warrantable," I received, from someone at the Royal Institu- 
tion itself, a copy of the lecture.syllabus, with the“ syntonic " 
items underscored again and again. Appended were the 
words—'* No other experiments announced." It is plain that 
* syntonic wireless telegraphy " was the only thing the public 
expected to see. | ] 

As to the sanctity of a scientific lecture, none can respect it, 
in the abstract, more than I. But in this particular instance 
a public lecture provides our only chance of making indepen- 
dent observations, At all other times we are shut out from 
one end of the line of communication. "Therefore we must seize 
such an opportunity, even though we commit sacrilege. 

If all were as it should be, Mr. Marconi could easily silence 
his opponents once and for all. He could remove all doubt 
and prevent all misunderstanding. We are constantly told 
that he cun do this, but he never does it. The result is that 
he and his associates are subjected to criticisms, experimental 
tests and a general surveillance from which they would other- 
wise be exempt. Prof. Fleming naturally regards this state of 
aflairs as derogatory to the dignity of his high position and 
great reputation. But, in showing resentment, he is surely 
ill-advised. His opponents have their retort ready-made. 
They merely ask,“ What is he doing, then, in that galley ?"— 
Yours, &c., NEVIL MASKELYNE. 

London, June 30. 


DRY CELLS. m 
TO THE EDITOR OF THE ELECTRICIAN. — 

Sin: We beg to call your attention to an inaccuracy in your 
issue of the 26th inst. Your note on p. 396 relating to 
recent dry cell litigation contains a statement to the effect that, 
in the action“ Patent Exploitation (Ltd.) r. Siemens Bros. & 
Co. (Ltd.)," Mr. Justice Buckley gave judgment in favour of the 
plaintiffs, and, further, that the Court of Appeal dismissed an 
appeal lodged by us against this decision. The facts are as 
follows:—In the action brought against us last year by 
Patent Exploitation (Ltd.) for infringement of Hitchcock’s 
patent, No. 1,110 of January, 1890, in connection with the 
manufacture and sale by us of our „Obach“ dry celis, 
Mr. Justice Buckley gave judgment in our favour, and declared 
the patent in question to be invalid, as it contained no novelty 
and the claim was too wide. (Lhe Electrician, Vol. XLVIII., 
No. 1, 238, p. 626.) Patent Exploitation (Ltd.) subsequently 
took the matter to the Court of Appeal, when the judgment 
was reversed. We are carrying the case to the House of Lords, 
and the Court of Appeal has directed that, pending the hearing 
of our appeal by the House of Lords, we are to be at liberty to 
continue the manufacture and sale of our dry cells. We shall 
he obliged if you will kindly insert this correction in your next 
issue.— Y ours, &c., SIEMENS BROS. & Co. (LTD.). 

London, S. W., June 30. Alfred Sabine, Secretary. 


POWER-FACTOR INDICATOR. 
TO TIIE EDITOR OF THE ELECTRICIAN. 


SIR : With reference to Mr. Wolffs letter in your issue of 
June 26th, we should like to say that the question he raises 
has received. very careful consideration, and. the design of our 
power-factor indicator is such that under all practical working 
conditions the instrument's indications are independent: of 
wave-form. The same remarks apply to our indicating and 
recording wattmeters.— Yours, &c., ELI ITT BROTHERS. 

London, S. E., June 29. Rt di 
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EARL’S COURT EXHIBITION. 


At stand No. 76 in the Queen's Palace, the Siemens Electrical 
Appliances Co. have an interesting exhibition of automatic and other 
fire alarms, &a. One of the most interesting of these is a1 automatic 
alarm depending upon the expansion of a liquid when its t :mparature 
is raised. A small tube with a bulb at one end, and containing a 
liquid, is fixed in such a position that it prevents two springs from 
touching. If the temperature of the room should become excessive, 
the liquid in the miniature thermometer expands and breaks the 
bulb, 1 5 allowing the two springs to come into contact and com- 
plete the circuit of an alarm bell. The springs and tube are mounted 
on a porcelain base and protected by a perforated cover, the whole 
being about the same sizs as an ordinary ceiling rose. The disadvan- 
tage of this system is that, if a wire should break or the battery run 
down, it would no longer be effective, and in order to overcome this 
difficulty another system has been devised in which the circuit is 
normally complete, In the event of the temperature rising beyond 
a certain point, the liquid fractures the bulb and breaks the circuit, 
causing an alarm signal to be given. The alarm is automatically 
transmitted to the fire brigade station, but if it is desired 
to disconnect the brigade during certain hours of the day the 
hands of a clock are set so that only the local alarm is given, 
when, if it is discovered that the fire ia of serious dimensions, the 
brigade is switched on or communicated with in the ordinary way. 

At stand No. 54 the l'eareon fire alarm system is shown. This system 
works on the normally closed circuit plan and depends for its action 
on the melting «f a fuse or link. This link is made of a metal 
that fuses at about 160°F., which, the makers assert, is the 
best minimum temperature to originate an alarm. It may, 
however, be made to fuse at a higher point. A “trouble call," 
consirting of a single ring, is always given if a wire breaks, 
whereas 1f the alarm 1s really caused by a fire the bell is rung twice, 
80 that it is quite possib'e to distinguish a real fire call, and thus the 
brigade is saved unnecessary journeys when a false alarm is given. 

Yet another ty pe of automatic alarm, known as The National Fire 
Alarm,” is exhibited by Messre. P. Hensel & Co. at stand No. 63. Un- 
like either of those just described it is possible to adjust this instru- 
ment so that it will give an alarm at any desired temperature within a 
fairly wide range, and its action depends on the expansion of a spring. 
In the case of a factory, for instance, the different rooms are pro- 
vided with the “temperature-recorders,” and are connected to an 
indicator and bell in the watchman’s room and, by means of a trans- 
mitter and switch, to the fire station. Switches are fixed in all the 
rooms of the factory, and an indicator at the fire brigade station. 
Should a connection with the fire brigade station not be possible, and 


no watchman be employed in the factory building at night time, an 


electric bell and lamp may be fitted outside the building, the lamp 
displaying some inscription to attract the attention of passers by. 
Should an outbreak of fire occur in any part of the factory, the bell 
in the watchman’s room will ring continuously, and the indicator 
will, at the same time, show the number of the room which is the 
scene of the outbreak. All the watchman hus to do is to stop the 
alarm bell, thereby disconnecting the installation of the bu Id ing 
with the fire brigade station to avoid a hasty alarm there, and to 
proceed to the room sigoalled to investigate the extent of the fire. 
Should he be able to extinguish it himself with the applian:es at 
hand, no further alarm will be necessary. But, if a further spread. 
ing of the fire be imminent, the watchman need only turn the switch 
—one of which is fitted in every room of the factory—and the alarm 
will be switched on direct to the fire brigade station, where the indi- 
cator will show the street and number of tlie endangered building. 
Should, for any reason, the watchman not be present in the room 
where the alarm bell rings, it will continue to ring for the period of 
time for which the transmitter has been previously adjusted, and at 
the end of that time it will be automatically switched on to the fire 
brigade station. If the installation is accidentally disarrauged or 
wilfully tampered with, an alarm will be given in the wa:chman’s 
room, and continue until the defect is detected and remedied. 

At stand 82, in the Queen's Hall, occupied by the Simplex Steel 
Conduit Co, there is an exhibit of Simplex fireproof corduits and 
fittings for safety electric wiring. This consists of two show cases 
arranged on stands, made up of the conduit and fittings ot the com- 
pany’s manufacture, with roof to each and boards at the back on 
which are mounted the various fittings and accessories, showing 
their application. On the horizontal tubes are shown a number of 
porcelain connection fittings, having the inspection covers removed 
so that the wires may be seen connected to the terminals on the 
porcelain interiors The tubes and fittings are shown enamelled 
and galvanised for screwed or socketed junctions. 

Other exhibitors include the Bergmann Electrical Co., at s and 
No. 83, who show enclosed dy namos and motors, fans, fire-proof cc er- 
sories, &c. The May-Oatway Fire Appliances Co., at stand No. 7 2, show 
a complete fire station watch room fitted up with Morse receiving 
instruments, indicators, gongs, &c. Tae General Electric Co, the 
National Telephone Co, and Messrs. Stuart and Moore also show 
apparatus designed either for the prevention or detection of fire. 


INTERNATIONAL TELEGRAPH CONFERENCE. 


. VISIT TO STRATFORD-ON-AVON, KENILWORTH AND 
WARWICK. 


A large party accepted the invitation of the directors of the India Rubber, 
Gutta Percha and Telegraph Works Co. on Saturday last to visit Stratford- 
on-Avon, Kenilworth and Warwick. The gathering was made up into two 
parties, cach numbering about 1350. One of these (comprising the 
foreign delegates), left Euston by special train at 9 a.m., travelling 
to Kenilworth, and proceeding thence by carriage, via Guy’s Cliffe, 
to Warwick Castle. The second party left Paddington by special 
train at 10 aim. for Warwick. Vehicles in waiting at the station 
took this party to Warwick Castle, where the two contingents met, 
and together were escorted through the famous building, crowded 
with paintings, tapestries, furniture, statuary, bronz r, arms and 
armour, pottery and porcelain, bric-a-brac, &c., of great historic and 
intrinsic value. On the completion of the tour through the castle, 
the Earl and Countess of Warwick and their daughter met the party 
on the entrance steps, and, in reply to the thanks of all present, tendered 
on their beha!f by Mr. Hobert K. Gray, Lord Warwick offered a very 
cordial welcome to the castle and grounds to the foreign delegates and other 
guests. Hie lordehip in a few well-choeen words, referred to the great impor- 
tance to commerce and to diplomacy of international telegraphic communi- 
cation, and he especiaily welcomed the French delegates, and dwelt upon 
the friendly relations which the telegraph cables between this country ar ! 
France had both created and maiutained for so many years. The grat 
development of telegraphic ent-rprise which the gentlemen present had 
done so much to promote was a subject for congratulation. The presence 
of so large a gathering of representatives of foreign c:untriea at Warwick 
(said his lordship) was a source of great gratification to the Countess, him- 
self and the other members of his family, and they extended to their 
guests a most cordial welcome. 

The Hon. H. Marsham proposed a cordial vote of thanks to Lord and 
Lady Warwick, which was moat cordially given. 

The large party were then individually introduced to the popular 
(Countess, and proceeded to visit the historic Tivoli vase, thence driving to 
the beautiful park, where, in the most perfect weather and amid the 
pleasantest surroundings, au excellent luncheon was served to the accom. 
paviment of the fine band of the Scots Guards. 

Towards the conclusion of lunchecn, the Hon. H. Marsham expressed 
the pleasure of the directora of the India Rubber Company at the pre-ence 
of so large a gatheriog, and Mr. R. K. Gray, in response to an enthusiastic 
call thanked the company for their attendance, and referred to the 
presence of a number of the foreign delegates whom they were so glad to 
eee amongst them on such an occasion. 

M. Sins, one of the French delegates, in the absence of M. Bordelongue, 
who had expressed his regret at being absent on the occision owing to 
his compulsory return to Paris, expressed the thanks of the foreiga dele- 
gates to Mr. Robert Gray and the Hon. H. Marsham for their courteous 
invitation and the kind reception they had had from the guests present. 
M. Sins spoke feelingly with regard to the many occasions during the 
period the Conference had been held that the delegates had been enter- 
tained by the British Post Office and by the various companies connected 
with telegraph enterprise in Great Britain. Their comfort and pleasure had 
been the first thought in all the arrangements that had been made. To 
Mr. Gray and his brother and their family, and to the India Rubber Com- 
pany, their thanks were especially due on this occasion. The present 
was one which brought to their memory the late Mr. Matthew Gray, 
practically the founder of the company so far as the telegraphic service was 
concerned, and to whom much of the development of telegraph cable 
enterprise was due. On the Continent the names of G aww and of the India 
Rubber Company were well known and respected. He tanked the Com- 
pany, on behalf of the foreign delegates, for the honour which they had 
done them in inviting them t» be present. 

The party then adjourned to a marquee, where an entertainment by 
a talented group of glee singers served admirably to fill the time between 
the luncheon and the departure for London. ‘The foreign delegates left 
the park on the return journey, driving to Stratford, via Charlecote Park. 
Sbakespeare's birthplace, the famous church and the memorial buildings 
were visited, the party leaving Stratford at 7 p m., dinner being served on 
the train. It had been arranged that the contiogent of guests which 
journeyed to Warwick by the Great Western in the morning should 
return by the London and North- Western ia the evening, and in this way 
as much variety as possible was crowded into an extremely pleasant and 
successful day's outing, which we are sure will be pleasantly remembered 
by everyone present. 

The foreign delegates present included M. le Colonel Frey, director of 
the International office, Berne; M. Sydow (Germany), M. le Baron A. 
Fries (Austria), M. J. Banneux (Belgium), M. N. Meyer (Denmark), 
M. Primitivo M. Vigil (Spain), M. le Dr. Hennyey de Hennye (Hungary), 
M. Sins (France), M. le Chevalier Rodano (Italy), M. le Con:eiller Pereira 
(Portugal), M. M. R. Sahlin (Sweden) and M. Fehr (Switzerland), 


GARDEN FETE AT THE ROYAL BOTANIC GARDENS, 

On Monday evening the Submarine Telegraph Companies invited the 
delegates to the International Telegraph Conference and a large party to 
an Eveniog Fete, Dance and Supper in the beautiful gardens of the Royal 
Botanic Society, Regent’s Park, Laudon. Nearly 700 ,uests were received 
by Sir John and Lady Denison-Pender, including the accredited repre- 
sentatives of the following Governments and States :— Australian Com- 
monwealth, Bulgaris, Denmark, Dutch Indies, France, French Indo- 
Chiua, French Senegal, Germany, Great Britain, Greece, Hungary, India, 
Japan, Luxemburg, Netherlande, New Zealand, Norway, Portugal, 
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Roumania, Russia, Servia, Siam, Sweden, Switzerland, Tunis, Turkey and 
Uruguay ; and Col. Frey and M. Eschbaecher representing the Interna- 
tional Bureau at Berne. T 

In addition to these official representatives at the Conference, there 
were present the directors and principal officials of the Submarine Tele- 
graph Companies, including the African Direct Telegraph Co., Anglo- 
American Telegraph Co., Commercial Cable Co., Compsgnie Francais des 
Cables 'l'elegraphiques, Cuba Submarine Telegraph Co., Deutsch Atlantische 
Telegraphen Gesellechaft, Direct Spanish Telegraph Co., Direct United 
States Cable Co,, Direct West India Cable Co., Eastern Telegraph Co., 
Eastern Extension Telegraph Co, Eastern and South African Telegraph 
Co., Europe and Azores Telegraph Co, Great Northern Telegraph Co., 
Halifax and Bermudas Cable Co., India Rubber, Gutta Percha and Tele- 


graph Works Co., Indo-European Telegraph Co., South American Cable. 


Co., Western Telegraph Co., West African Telegraph Co. West Coast of 
America Telegraph Co. and West India and Panama Telegraph Co., 

Other guests included : - Sir George Murray, K.C.B., His Excellency 
Baron Gericke van Herwijnen (Holland), His Excellency Monsieur Gaston 
Carlin (Ssitzerland), Right Hon. Lord Strathcona and Mount Royal, 
G. C. M. G, Mr. H. Allerdale Grainger. Hon. Sir Horaca Tozer, K. C. M. G., 
Hon. H. B. L fray, Hon. Alfred Dobson, Mr. T. E. Fuller, C. M. G, Sir 
Wolter Peace, K. C. M. G., Hon. Sir John A. Cockburn, K. C. M. G., Major-Gen. 
C. E. Webber, C. B., R E., Sir William Crookes, F. R. S., Prof. Ayrton, 
F. R. S, Prof. Perry, F. R. S, Sir Thomas Sutherland, G. C. M. G., Sir James 
Pender, Bart. and Sir G. William des Vicux, G. C. M. G. 

On entering the gardens the visitors found them tastefully decorated 
with thousands of fairy lights and lanterns, and the lengthy programme 
of amusements was started with a capital selectiva of music from the band 
of the Royal Irish Guards in the open. The weather being beautifully 
fine the visitors made the most of the opportunity of spending their time 
in the gardens, and in admiring the magnificent display of rhododendrons 
and other bloom. In the conservatory an entertainment of a varied 
and amusing character was given by the D’Amato Neapolitan troupe and 
the Clifford Essex Pierrots, interspersed with Japanese juggling and a 
sketching entertainment by Mr. Rossi Ashton. In the club rooms a large 
number of the guests foined in the dancing to the music of the Blue 
Viennese band. Dancing was carried on almost continuously from 9 p.m. 
to l am. Supper was partaken of in large marquees. Altogether the 
event was of a very enjoyable character, and the majority of the visitors 
remaining till an early hour. 


VISIT TO BLENHEIM AND OXFORD. 


The last of the excursions on the official programme took place on 
Tuesday, when a special train conveyed a large party to Blenheim atation 
(G. W. R.), carriages being in waiting to convey the guests to Blenheiw 
Palace, where they were received in the magnificent library and music 
room by the Duke and Duchess of Marlborough. After the various 
apartments, filled with objects of artistic and historical interest, had 
been visited, most of the party adjourned to the grouuds, where the 
Duke pointed out the various ol jects of interest and the finest views, in- 
cluding the beautiful lake. The Dutch garden was also visited aud greatly 
admired. The guests were entertained at luncheon by the Duke and 
Duchess —his Grace expressing the great pleasure and interest with which 
he regarded the visit of those connected with international telegraphy, 
who, on their part, were highly gratified with the cordiality of their recep- 
tion. The party were driven eight miles to Oxford, where, in groups, they 
were taken over all the principal colleges by the Dons and Proctora, 
and shown most of the objects of interest in & place which teems with 
things worth seeing. They were entertained at dinner in small parties by 
the Principals of the College, and if one may judge from the warm terms 
of appreciation used by the foreign delegates, the cordiality and refined 
courtesy of these hosts and hostesses form not the least charming recollec- 
tion of a delightful day, to the success of which the perfect arrangements 
made by the President, the British Delegation and the Entertainment 
Committee contributed greatly. The party returned to town by special 
train, with one more red-letter day engraven on the memory. 


THE PRESIDENT'S DINNER. 


On Wednesday the festivities were appropriately closed by a dinner 
given by the President (Mr. J. C. LAMB, C. B., C.M.G.) and the British 
Delegation at the Great Central Hotel, Marylebone, London. About 300 
guests sat down in the fine dining hall to a dinner conspicuous even 
amongst the hospitalities offered to the members of the Conference. After 
the usual loyal tosste, Mr. LAMB proposed, The Chiefs of the States," the 
reply being given by Herr Sypow (Germany). Sir JohN WOLLTE Barry offered 
the toast of The Telegraphic Union, to which M. BoRbELONGURE (France) 
replied in eloquent terme. Lea Invités" was proposed by Mr. JOHN ARDRON 
and responded to by Sir C. PURDON CLARKE. “The Entertainment Com- 
mittee” was proposed by M. Por (Holland), whogracefully expressed the grate- 
ful appreciation felt by the delegates for the magnificent and cordial way in 
which they had been received on all hands in this country. To this Sir 
G. W. SMYTH replied, expressing the pleasure it had been, to the Committee 
to carry out their labour of love. Dr. HENNYE (Hungary) proposed “ The 
Ladies" in a graceful speech, to which a poetical reply in French, com- 
posed by the wife of one of the delegates, was read out by M. PoP and 
received with much applause. The “ Health of the President " was proposed 
by Commander CARDARELLI (Italy), who described how ably Mr. Lamb had 
fulfilled the functions of president and had endeared himself to all con- 
nected with the Conference. After an appropriate reply from the PRESIDENT 
the company adjourned to the reception room, where a selection of music 
was performed. 

With the memory of all that has been done in other capitals on the 
occasion of previous Conferences, it would be invidious to make comparisons, 
but it may safely be affirmed that our foreign friends will carry back to 
their near or distant homes pleasant recollections of The International 
Telegraph Conference of London, 1903." 
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PARLIAMENTARY INTELLIGENCE. 


THE “BERMONDSEY OLAUSE." 


We referred in our issue of June 5 to the fact that the recent attempts 
by gas companies to obtain the insertion of wbat is popularly known as the 
“ Bermondsey ” clause in electric lighting provisional orders were to be 
fought before the House of Commons by the Walton and Warmley Urban 
District Councils. A Provisional Order Confirmation Bill, dealing with 
the above two orders, came before a House of Commons Committee on 


Tuesday, the Walton electric lighting provisional order being taken first. 


The opponents ia this case are the Walton-on-Thames and Weybridge Gas 


C», who seek the insertion of the Bermondsey clause, as given in Zhe 


Electrician for May 29, p. 255. 

Mr. T. F. SQUAREY, in opening the case for the Walton Urban District 
Council, said the bill was to confirm a provisional order granted by the 
Board of Trade to that body. "The proposed area of supply was the whole 
of the urban district of Walton-on-Thames, The district was a purely 
residential one and rapidly increasing, the population now standing at 
10,500. If a supply of electrical energy could be given by the Urban 
District Council at a reasonable price, there would be a very considerable 
demand for it. In fact, at present there was a great demand, and one 
small portion of the area, adjoining Weybridge, had been supplied for some 
months by the Urhan Electric Supply Co., which had a generating station 
in Weybridge. The remainder of the Walton area was lighted publicly by 
gas and oil lampe. But the preeent standards would be available for the 
electric lamps, s> that no very considerable expense would be incurred in 
this connection. "The present cost of public lighting was £750 per annum. 
It was the opinion of the Council that an electric lighting undertakiug 
managed on business lines in Walton would, after a few years, make a 
profit which would add considerably to the credit of the rates. The pro- 
posal was to utilise the present sewage works for the generating station, 
instead of erecting an entirely new works. In the sewage works there were 
two 40 H.P. engines with boilers installed only working for about six hours 
per day, and by employing this idle power the cost of the electrical 
installation, which would only coneist of dynamos, switchboard, a 
battery of accumulators and cables, would only be about £4,000. The 
maximum load for a few years was put at 80K w. To erect an entirely 
new works would entail an expenditure of £12,000. His tigure of £4,000 
included everything, and when the station was running at its full capacity 
it was estimated that a profit of £950 per annum would be made, which 
would either go to the relief of the rates or the reduction of the price 
charged for current. ‘The conclusion of the whole matter was that after 
about three years profits could be confidently looked for, and as the 
demand increased so would the supply be produced proportionately cheaper. 
An argument in his favour was the fact that the Urban Electric 
Supply Co., already mentioned, had endeavoured to get the supply of 
the whole of Walton-on-Thames in its hands. The position of the 
sewage works was most favourably situated for the supply of coal, 
being close to the London and North-Western Railway. It was 
quite possible that it would be unnecessary to call upon the rates 
during the first few years, but it would in any case only be to a very small 
extent. With regard to the opposition of the gas company. who sought: 
the insertion of tlie Bermondsey " clause, which provided that after the 
first year's working the charges should be so adjusted that the expenditure 
did not exceed the revenue, he maintained that this would mean the aban- 
donment of the scheme altogether. The gas company argued that they 
contributed largely to the ra'es, and consequently towards the main- 
tenance of the electrical undertaking—their own competitor—if this latter 
was unremunerative. He denied this, but if it were so the gas company 
would have its rates reduced when the electrical undertaking was profitable 
by & greater margin than it had had them increased originally. The 
Board of Trade had refused to accept the gas company's proposition, 
and the clause would render it impossible to carry on the undertaking 
so long as the demand was small. The gas company was really asking 
for an alteration of the general law. If this clause was to be universally 
adopted, the way to do it was by special bill to alter the existing law. It 
was true that the clause had been inserted in a few other provisional 
orders, such as Willesden, Stoke Newington, Woolwich and Bermondsey, 
but the circumstances in these cases were by no means parallel. Theee 
districts were much more compact and thickly populated. Walton was a 
scattered and comparatively thinly populated one at present. But apart 
from this view of the matter, he maintained that this was not the proper 
manner to deal with this question. 

Mr. PERCY H. WEBB, town clerk to the Walton-on-Thames Urban 
District Council, said that in 1896 and 1898 proposals had been made by 
private companies to apply for provisional orders for the district, but the 
Council had withheld its consent as it waa of the opinion that the electric 
lighting should be in its own hands. That morning, also, he had received 
& proposition from the Urban Electric Supply Co. to apply for an order. 
next session. The agreement with the latter company as to the small 
portion of Walton served by it was that at any time the Walton Urban 
District Council wished, it could purchase the mains at cost price. The 
mains had been laid in such a manner that they could be transferred to 
the Council’s own undertaking when it was started. 

Cross examined by Mr. PADDON for the Walton-on-Thames and 
Weybridge Gas Co., Witness said he had no knowledge of the present state 
of the undertaking of the neighbouring borough of Kingston-on-Thames. 
The gas company was the third largest ratepayer in the district. 

Prof. D. S. CAPPER, said he had studied the district, and had come to 
certain conclusions having regard to the probable development of the 
neighbourhood within a reasonable number of years. 

d» CHAIRMAN (Sir Robert Gunter) asked where the money was com- 
ing from, 


THE ELECTRICIAN, JULY 3, 1903. 465 


Mr. SQUAREY said the Council proposed to borrow £4,000, which there 
would be no difficulty in doing. 

Prof. CAPPER, continuing, said that the cost of an entirely new instal- 
lation to meet the needs would be £12,000. But there was no necessity to 
incur tbis expenditure. By utilising the sewage works, as described by 
counsel, a continuous output of 40kw. or 50kw. could be obtained, and for 
several yeara to come he did not anticipate that the maximum load at any 
one time would exceed 80kw. An expenditure of £3,000 ou cables and 
£1,000 on the remainder of the equipment would reasonably fulfil the con- 
ditions for, possibly, four or five years. After that period a new generating 
station would probably have to be built, but the land would not cost any- 
thing as it was already in the hands of the Council. As to whether & 
gas company and an electric lighting undertaking could flourish side by 
side, he said he would not have the slightest hesitation in investing in both 
concerns under these conditions. With regard to the bad financial results at 
Kingston-on-Thames, he said this was one of the earliest of the alternating- 
current high-tension systems, aud had, originally, been very badly inatalled. 
Dealing with the effect of the proposed clause, he said the first year's 
working of an electric lighting undertaking was, under any conditions, a 
very unsatisfactory one, and it would be impossible to base the charges for 
the second year's working upon these results. After the third or fourth 
year he would have no fear as to profits whatever. If the clause were 
nodos lie doubted very much whether the Council would undertake the 
scheme. | 

Cross-examined: He was not surprised to hear that Bath had lost 
money upon ite electrical undertaking. Like Kingaton, it was one of the 
very earliest to be installed, and, further, had been very badly installed. 
He had no knowledge that Brighton had had to call upon ita reserve fund. 
He maintained that the competition between gas and electricity helped the 
gas companies, inasmuch as it made the latter turn their attention to the 
question of heating, for which it was much more adapted. At Cardiff, in 
the very streets where the supply of electricity had increased, there the 
gas consumption had also gone up. | | 

Mr. WEBB, the town clerk, recalled, on the question of- finance, 
said that the Council was empowered to borrow £158,000 without special 
orders. But only £66,600 had been borrowed up to date, so that there 
was a margin of over £90,000. TEE 

In answer to the Committee, Witness said the scheme would be put in 
hand as soon as it was reasonably possible. It was not the idea of the 
Council to “ hang it up.” ö 

The CHAIRMAN: I want to know definitely when the scheme will be 
put in hand. l 

Mr. SQUAREY said he would be quite willing for a time limit to be 
inserted by the Committee. a 

The CHAIRMAN said he wanted a definite resolution or certificate from 
the Council stating when a start would be made. lle was not going to 
pass the order if it was merely to keep out other private companies. From 
the evidence of the promoters there was a demand for electric current in 
the district, and the people ought to have it without unnecessary delay. 
The decision of the Committee would not be given until the next day, in 
order to allow the promoters to give this information. 

Mr. PADDON chen addressed the Committee on behalf of the gas com- 
pany. He said the clause was merely a protective one in the interests of 
his clients. It asked for an adjustment of the charges, but only up to 7d. 
per unit, which was the maximum allowable under theorder. If the com- 
pany made a loss it had to meet it out of its own pocket, and raise its 
charges. If the municipality made a loss it met it partly out of the gas 
company's pocket, by virtue of its being a ratepayer, aud at the same time 
competed with it, The district was claimed to be a rich one, and this 
being so, the undertaking ought to be made profitable. Then the clause 
would be inoperative. If, on the other hand, no profit was going to be 
made at once, the bill ought nat to be allowed. It was absurd to suggest 
that a small gas company like his should bea: the expense of promoting a 
bill to alter the general law. x 

On Wednesday, Mr. SQUAREY, for the Walton-on-Thames Urban District 
Council, said an emergency meeting of the Urban District Council had 
been held on the previous evening, at which the chairman, vice-chairman 
and eight members had been present. At this meeting a resolution had 
been paesed pledging the Council to commence the scheme within si 
mouths. "s 

The CHAIRMAN eaid he was quite satisfied with this, and passed the 
preamble of the Walton order, reserving his decision as to the insertion of 
the Bermondsey clause until the Warmley order had been considered. 

Mr. GREGORY then addressed the Committee on behalf of the Warmley 
Urban District Council. He said there were no objections to the preamble 
of the order, the only objection being the Bristol Gas Co., who sought the 
insertion of the Bermondsey clause under similar conditious to the 
Walton order, The population of the district was about 16,000. The 
Bristol Gas Co. had powers to supply in Warmley, but not compuleorily. 
As a matter of fact, the company's works were in Bristol, and there was no 


system of public lighting of any sort in Warmley. Consequently, this 
i the supply of gas, he raid the terms suggested were the same as those 


which applied in Bristol. 


electric lighting order bad been promoted. The gas company in their 
petition claimed that they contributed largely to the rates of the parish. 


Hut, as a matter of fact, the company only paid rates upon a rateable value | 
not so, The company had added the provision that no other means of 


‘lighting should be undertaken within 10 years. 


of £75, in respect of a small reservoir and a few miles of mains for aupply- 
ing a small portion of one of the six parishes which constituted the district 


of Warmley. He maintained that this was not a question of principle. 
would ask the Committee to follow the precedents which existed. 


Tae priuciple was contained in the Electric Lighting Clauses Act of 1899, 


which provided for the distribucion of any profits, aud also provided that | 
ever satisfied the Bristol G:s Co. would satisfy his company. 


any deticit should be met out of the rates. Iu conclusion, he thought it 
fair to point out to the Committee that the order, as it came before the 
Board of 'Trade, contained the clause now asked for by consent of the local 
authority, but the Board of Trade had refused to sanction it, and at the 
same time pointed out the difficulties attending its insertion, which the 
local authority had not before then appreciated. 


for an engineer. 


Mr. SEYMOUR WILLIAMS, clerk to the Wurmley District Council, 
said that it was hoped to obtain a supply “in bulk from the Somerset 
Electric Power Co., one of whose generating stations was to be in the 
Warmley district. Failing this, arrangements could pos- ibly be made with the 
Bristol Corporation, the Bristol Tramways Co. or the Keynsham Electric 

Supply Co. for a bulk supply. The Council preferred to take a supply 

from such a source, but, if necessary, they would erect their own generating 
station. With reference to the original assent of the local authority to 
the clause before the order came before the Board of Trade, he eaid the 
Council did it to do away with the opposition of the Gas Company, but 
without appreciating the full meaning of it, until the Board of Trade 
cfficiala had explained it. At present, in Warmley, there was no scheme 
of public lighting whatever. Negotiations had been going on between the 
Gis Company and the local auttority with regard to the extension of gas 
supply, but it was considered that the terms were unfair. 


Cross-examined by Mr. FRERE (for the Gas Company), Witness said that 


the proposal of the Gas Company with regard to a supply of gas was that 
the local authority should pay 10 per cent. upon the capital outlay thus 
put upon the company in perpetuity, and that no other system of lighting 
should be adopted for 10 years. 


With regard to the clause, your objection ia not ao much to its insertion 


as to the time limit !—The question of the time would undoubtedly alter 
the effect. ; 


What time do you say you ought to have '—'l'hat is rather a question 


The CHAIRMAN : When do you propose to start the scheme ?— The 


Somerset Power Co.'s Bill is only going through Parliament this session, 
but if we can make satisfactory arrangements with that company we will 


take a supply as soon as they can give it—probably a year or more. 

Continuing, Witness said that out of borrowing powers amounting to 
£100,000, only £29,066 had been borrowed. He believed the object of 
the Gas Company was to “ knock the scheme on the head.“ 

Mr. BALFOUR BROWNE, K. C., then addressed the Committee for the 
Bristol Gas Co., first of all emphatically denying that the company wished 
to kill the electric lighting scheme of the local authority. No objection 
was taken to the supply of electrical energy by the District Council, but he 
did object, as strongly as possible, to unfair municipal trading. The 
peculiar feature of this case was that if the local authority bad bad its own 
way this order would not have been opposed in this manner, but it was 
owing to'the interference—he might say the uncalled-for interference—of 
a Government department. This was an attempt on the part of the Board 
of Trade to overrule the decieions of Parliament given under precisely 
similar conditions. On the bread question it was quite obvious that if the 
local authority could make the tndertaking pay, there was a demand for 
electricity, and the clause in question would become inoperative. If, on the 
other hand, the undertakiog could not be made profitable, then it was an 
indication that the District Council should not have obtained its powers. 
‘As an instance of unsuccessful municipal trading he would quote Salford 
which had 356,000 ratepayers. On the electric lighting undertaking a loss waé 
being made of £7,000 or £8,000 a year, and there were only 400 consumers, 
so that the 36,000 ratepayers were paying for the electric light for the 
400 users. This showed that Salford was premature, and that the electric 
light was not wanted by the bulk of the people. It was a fact that as a 
light the supply of electricity did not pay; and then there arose the question 
as to whether it was a wise thiug to allow municipalities to generate 
electrical energy for power purposes. The first time this question of the pro. 
tection of competitors with municipal trading had been dealt with was at 
Dundee. There, in opposition to the tramways bill of the Corporation, the 
Caledovian and North British Railway Companies had argued that they did 
not object to the tramways—whichran parallel to therailway lines—but that 
they did protest against such low fares being charged as would entail a call 
upon the rates, to which they were contributors. The Committee granted the 
request of the railway companies, as did another Committee in connection 
with the Aberdeen tramways. The principle had thus been enunciated 
twice over previously to this year, and to these cases he added those of 
Bermondsey, Willesden and Woolwich. It was a question of principle, and 
i£ the Committee thought oné. year was insufficient, by all means let them 
inerease the period.’ Municipalities ought not to be allowed to play with 
the ratepayers’ money for ever. At South Shields the Corporation had 
proposed to supply all customers of the electrical undertaking with 
current free of charge: for. thres months, How were they going to 
do it without inereaiog the rates at the expense of those who «lid 
not use the current? He did rot care about the practice of the Board 
of Trade. He was now before a Committee of the House of Commons, and 
did not know of a single instance in which the request he was now making 
had been refused.. It had been inserted in the Willesden bill at the 
request of the Gas Light and Coke Co., after many thousands of pounds 
had been spent upon the electrical ‘undertaking. No gas company had 
the right to stand in the way of legitimate competition, but as a gas 
company he was a child of Parliament, and he claimel parliamentary 
protection against unfair competition. As to the proposed agreement for 


Mr. GREGORY, for the Warmley Urban District Council, said this was 


Mr. BALFOUR BROWNE admitted thie. Concluding, he said he 
Mr. PADDON, for the Weybridge and Walton Gas Co., said that what- 
The CHAIRMAN said the Committee found the preamble of the 


, Warmley order proved. With regard to the clause asked for by both the 


Weybridge and Bristol Gas Companies, the Committee had taken a hint 


from Mr. Balfour Browne, and instead of one year, after which the charges 


should be adjusted, three yeara would be allowed. 
F 2 


— . 
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LONDON UNDERGROUND RAILWAYS. 


City and South London Railway. 

On Friday last week, the Earl of Belmore's Committee concluded ita 
considera ion of this bill. 

Mr. Ald. DEW, L.C.C., and secretary of the National Association for 
the Extension of Workmen's Trains, spoke with regard to the deficiency 
of workmen’s trains between the north and south of the Thames. The 
London County Council had, however, come to an agreement with the 
promoters of the bill as to the number of workmen’s trains to be run and 
the fares to be charged, and were, therefore, supporting the proposal. 
He repudiated the suggestion that the London County Council was setting 
its face against tube railways. They wanted any means of communication 
they could get. provided they served a useful purpose. : 

Mr. T. C. JENKIN, general manager of the City and South London 
Railway Co., gave particulars of the growth of the traffic since the inaugu- 
ration of the line. At present, 15 per cent. of the total traffic carried, 
journeyed from north to south of the Thames and vice versa. 

This was the case for the promoters. . 

Mr. A. C. ELLIS, general manager of the Metropolitan Railway Co., 
spoke of the efforts which his company was making, in conjunction with 
the District Company to improve the service from Gower-street, to 
Moorgate-street. On the new electric service every facility would be given 
for the carriage of luggage. He failed to see that the traffic which the new 
extension proposed by the bill might possibly get could in any way make 
it profitable. There was at present an excellent service to Moorgate- 
street from the northern suburbs on the Midland and Great Northern 
lines over the widened lines of the Metropolitan, and the Metropolitan 
Company would be willing to electrify these widened lines as soon as the 
plans which the other two companies had in hand for working their 
suburban lines electrically were matured. 

Sir RALPH LITTLER, K.C., then addressed the Committee on behalf 
of the Metropolitan Company, and argued for its rejection mainly from the 
point of view of unfair competition. | 

Mr. E. MOON, K. C., replying for the promoters, said tbe line was not put 
forward as a local line, but as a means of through communication to the 
south of London, which the Me'ropolitan Company could not give. There- 
fore, the question of competition did not arise. 

The Committee immediately found the preamble proved. 


‘GOSPORT, FAREHAM AND C0SHAM TRAMWAYS. 

On Tuesday (June 25) Lord Hatherton's Select Committee of the H use 
of Lords had under consideration the Gosport, Fareham and Cosham 
Tramways Bill. 

The Hon. J. D. FITZGERALD, K.C, stated that the bill was promoted 
by the Portsmouth Street Tramways Co., with the object of enabling the 
present tramways of the company to be converted to electrical traction, and 
also to obtain powers to construct certain new lines, The Portsmouth S reet 
‘Tramways Co. now owned no lines in Portsmouth, the Portsmouth Corpora- 
tion having purchased the lines in the borough which the company former ly 
owned. The tramways which they possessed were in Gusport, and were now 
worked by horses. The first line proposed would connect with the existing 
line at Gosport, and pass through Gosport to Alverstoke. The next 
line would connect with the existing tramway, and run up to and hrough 
the town of Fareham, and the line would pass from Fareham to Portchester 
and down to Cosham, where it would make a junction with the Porta- 
mouth and Horndean Light Railway. "That light rail say belonged to the 
Provincial Tram ways Co., who were also the owners of the share capital o. the 
Portsmouth Street Tramways Co so that the same proprietory would own 
both the light railway and the tramways. The London and South- Western 
Railway Co. presented a petition in opposition, alleging competition. The 
only other petition was presented by 15 owners, lessees and occupiers of 
property at Fareham. l 

Mr. A. W. WHITE, the promoter of the Portsmouth Street Tramways, 
said the line from C.sbam to Fareham ia his opinion would justify a 10- 
minute service. The town of Portsmouth was served wonderfully well by 
the London aud South-Western Railway except as regarded local traffic, for 
which the railway was practically useless, The War Office favoured the 
line. About a million and a-half passengers were cariied between 
Portsmouth and Cosham weekly. : l 

Mr. H. W. SANDFORD, chairman of the Go:port and Alverstoke Urban 
District Council, stated that workmen in Gosport had trouble in finding 
houses near their work, but if the proposed tramways were constructed, 
considerable facilities would be afforded them. 

Mr. S. SELLON, chief engineer of the British Electric Traction Co., 
stated that the tramways proposed would undoubtedly cause competition 
with tke railway. If, however, they abstra :ted all ths traffic of the rail- 
ways in this district they would never ba able to earn any dividenl. The 
traffic which the tramways would create would be absolutely new traffic, 
and traffic which the railway company did not serve. With regard to tbe 
frontagers’ petition, he said he had never been able to ascertain that the 
construction of tramways had depreciated property. His experience 
showed that it had the opposite effect. 

This concluded the case for the bill. 

Evidence was then called on the frontagers petition to the effect that 
the road at Fareham, owing to its sharp curves near a railway viaduct, was 
already difficult and dangerous, and that existing danger woul i be enor- 
mously increased if a double line of trams were constructed. It was 
also alleged that the tramways were not needed, and that they would 
depreciate the value of the property on the rvute. 

Mr. PAGE, K.C., then addreesed the Committee in support of the 
frontagers petition. 

On Wednesday, Sir CHAS. OWENS, General Manager of the London and 
South-Western Railway, was called in support of the company's petition. 
He said the projected tramways would run parallel with the South- Western 


Railway throughout. The railway company offered not the least objection to 
the electrification of the existing tram ways nor to the construction of the pro- 
posed short pieces of linein Gosport. The line between Fareham and Gosport, 
treated as a through line, would simply compete for the terminal traffic of the 
railway between those two places, having no traffic of its own to pick up 
between ; and this was even more true of the line between Fareham and 
Cosham. By joining with the Portsmouth and Horodean Light Railway, the 
new lines would compete directly with the railway traflic between Portsmouth 
and Fareham. Pedestrian traffic on the various roads which would be served 
by the proposed tramways was very little indeed. The railway company had 
given instructions to their locomotive engineer to construct a steamcar, 
self-contained, by wbich tbey could give a service over their railways prac- 
tically the same as was rendered by a tramcar. They would allow stops to 
be arranged at every road. The company contemplated asking the Ports- 
mouth Corporation to allow them to stop the cara at two placea between 
Fratton and Nouthsea, in order to pick up or set down passengers at the 
roadside. If the competition now proposed were allowed, it weuld lead to 
a revision of the train service between Portsmouth and Southampton. He 
gave particulars of the local train cervice, and stated that the company had 
received no complaints in regard to it. 

Cross-examined by Mr. FITZGERALD : The company had tad to com- 
plain of competition elsewhere. The reduction in the dividends was 
largely the result of tramway competition. About 279,000 passengers, 
or £7,000 a year, would be competed for by the tramways. His experience 
was that a tramway competing with a rail way deprived the railway, on the 
part where it competed, of 60 per cent. of its receipts, because the tramway 
picked up traffic on the road from point to point. People used tramways 
because they were more convenient ; sometimes, also, tramways carried 
passengers at a lower rate than the railways. Tbe competition of tram- 
ways often led to an increase in the facilities granted to the publie. On 
the railway lines which would be affected by the tramways the total traffic 
was 5,500 passengers weekly. On the Horndean Light Rail way the traffic 
was 12,000 passengers per week. Many persons, however, used that line for 
the take of the novelty and because it ran through very pretty country. 

Re- examined: The motor cars would be able not only to meet the traffic, 
but should go far to forestall the necessity for any further accommodation. 
If the Committee were to express the opinion that the railway company 
were not meeting the demands of the district with their pre:ent service, 
he would undertake to put on additional cars. At the present time the 
railway company had had their revenue reduced by tramways in various 
directions by £35,000 p r annum. 

Counsel haviug addressed the Committee, 

The CHAIRMAN said the Committee found the preamble of the bill 
proved except as regards that portion of tramway No. 4, which it is 
proposed to run from outside Fareham to Cosham. 

The bill was read a third time, and passed in the House of Lords on 
Tuesday last. 


OTHER ELECTRICAL BILLS. 


In the House of Lords on Thursday, last week, the Lanarkshire Elec- 
tricity and Refuse Destruction Order Confirma'ion Bill was read a third 
time and passed, and the Baker Street and Waterloo Railway (Transfer) 
Bill was read a second time. 

The Poole and District Electric Traction Bill and the Hove, Worthing 
and District Tramways Bill were read a second time in the House of 
Commons on Tuesday. 

The Carmarthenshire Electric Power Bill was read a second time in the 
House of Commons on Monday. 

The Shropshire, Worcestershire and East Denbigh-hire Electric Power 
Bill has been reported to the House of Lords for third reading. The measure 
is unopposed. 

The Court of Referees on Friday refused the City Corporation a locus 
to be heard against the bill of the South. Eastern and London, Chatham and 
Dover Railway Co. One of the objects of the bill is to utilise electric 
traction, and the City Corporation, among other thioga, feared damage to 
sewers, &c., by electrolysis. 

The South Lancashire Tramways Co.'s Bill came before a House of 
Commons Committee on Tuesday. It provides for the construction of a few 
miles of new tramways, and also for running powers over the lines of the 
St. Helens Corporation, which are leased to a company. The St. Helens 
Corporation opposed this, but eventually an agreement was arrived at 
between the parties whereby the company are to have the necessary 
running powers for conducting through communication of passengers, 
passengers’ luggage and small parcele. Any dispute is to be referred t» ths 
Board of Trade. "The bill was ordered to be reported for third reading. 

The Mid-Yorksbire Tramways and the Harrow and Paddington Tramways 
Bills were read a third time in the Houte «f L rd: on Friday, last week. 


MUNICIPAL TRADING. 

The Jui.t Committee on Municipal Trading has held two sittings since 
our last repo:t. Oa Thursday, June 25, 

Sir ANDREW NOBLE, of Sir William Armstrong & Co. of Newcastle- 
on-Tyne, said that the powera of municipalities aad Government bodies 
should, in his opinion, be restricted to the supervision of commercial 
undertakings, such as gas, electricity, water, &c., carried on by private 
enterprise. In Newc.stle, which was one of the first towas in the kingdom 
to have an electri: supp'y, the gas, electricity aud water supplies were 
provided in aa efficient manner by companies. He was also of the opinion 
tha: the present determination of municipal borrowing powers did not have 
sufficient relation to the assessable value, and complained that, under pro- 
visional orders no vote of the ratepayers was necessary. Government 
audit of accounts should be inaugurated, which would enforce each depart- 
ment to show S parately and clearly ite profit aud loss account. His opinion 
was that the tram ways in Newcastle would have been better worked by a 
company. 
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Mr. E. O. SMITH, town clerk of Birmingham, was of the opinion 
that great difficulties would be encountered if Government audits of 
municipal accounts were introduced, but he advocated giving the rate- 
payers every opportunity of challenging anything in the accounts. 

Mr. ARTHUR KAY, of Messrs. McArthur & Co., of Glasgow, gave 
evidence on behalf of the Ratepayers’ Federation of Glasgow. He strongly 
criticised the municipal methods in Glasgow, pointing out that the 
telephone and electric supply undertakings were calling upon the rates, 
whilst the tramway undertaking would be in the same position if every- 
thing were charged to its account that ought to be. For instance, 
if a road were widened as a consequence of the construction of tramways, 
the cost of the wideuing was charged to the improvement account and not 
the tramway account. The total debt of Glasgow now was £13,000,000, 
and it could be called upon to pay £2,000,000 at a month's notice, which 
had been borrowed from sundry creditors. The financial arrangements 
were satisfactorily conducted, but the Corporation had gone beyond ite 
administrative duties The system of managing the loans was a peculiar 
one. Tne provision of sinking funds had been compulsorily put upon the 
Corporation originally, but a subsequent act handed over the management 
of these funda to the treasurer. Now they used these sinking funds in 
order to develop municipal trading, which, to his mind, had the effect of 
making a large number of the assets valueless to a certain extent. 

On Monday, June 29, Mr. C. H. WILSON, municipal auditor at Leeds 
and President of the Incorporated Society of Accountants, agreed with the 
principle of the present system of keeping municipal accounts, but thought 
the auditors ought to be appointed by the Local Government Board. He 
was not in favour of elected auditors. In Scotland the Secretary of 
State nominated a man from one town to audit the accounts of another 
town, and this had so far proved satisfactory. He suggested a term of 
three years for theappointment. He agreed with previous witnesses that 
each undertaking should have a separate profit and loss account, and that 
p from one depa tment should not be utilised to counteract the loss on 
another. 7 

Mr. W. J. JEEVES, town clerk of Leeds, expressed satisfaction with the 
present system of audit, and maintained that, on the average, municipal 
undertakings were more profitable to the community than private com- 
panies. Lower fares were always charged upon municipal tramways than 
upon company lines, | l 

Mr. S. PRICE, of Messrs. Wheatley Kirk, Price & Co., suggested the 
valuation of municipal undertakings every year in order to estimate the 
depreciation, so that it could be sufficiently provided for. Many p'ivate 
firms adopted this course. The cost he admitted would be comparatively 
heavy, say, 3,000 guineas for the first time and from 600 to 700 guineas 
per year afterwards. He saw no objection to the appointment of a Govern- 
ment valuer having power to compel writing off for depreciation. 

Mr. JOHN ASTILL, who represented the Battersea Municipal Alliance, 
condemned the present system of granting small loans. As the London 
County Council borrowed at 3 per cent. and lent to the bcrough councils 
at ój per cent., it appeared to him to the interest of the former to 
encourage municipal loans. 

The Committee adjourned. 


GLASGOW CORPORATION TRAMWAYS. 

Mr. BONAR LAW, in a yrinted reply to Mr. Weir, in the House of 
Commons on Friday last, said that he had been informed by the general 
manager of the Glasgow Corporation Tramways that the number of acci- 
dents which occurred on the Corporation electric tramway system during 
the year ended May Slet last, causing injuries to persons, was 90, resulting 
in the death of 24 persons; and that curiag the same period there were 
55 accidents which caused material damage to property. It is added that 
the number of car-miles run in the 12 months referred to was 14,008,750, 
and the number of passengers carried 177,179,549. 


WIRELBSS TELEGRAPHY. 

In the House of Commons on Tuesday, Mr. BONAR LAW, in reply to 
Major Seeley, said it was proposed to connect the following six ligh'ships 
with hore stations by means of wireless telegraphy:—E ist Goodwin, 
‘South Goodwin, Gull, Tongue, Sunk and the Cross Sand. It was impos- 
sible to say when theinstallations would be completed, as the terms of the 
contract for the supply of the apparatus had not been settled. 


MUNICIPAL TELEPHONY. 

In a printed reply to Mr. Stuart Wortley in the House of Commons, 
on Tuesday, Mr. AUSTEN CHAMBERLAIN gave the following infor- 
mation concerning the municipal telephone licences which have been 
granted by the Post Office :— 


Date of expiration 


Licensee. Date of licence. of licence. 
Glasgow Corporation .....:...... March 1 and 6, 1900 December 51, 1915 
Tunbridge Wells C.rporation ...| April 30, 1900 (see Note.) 


February 28, 1901 | December 31, 1911 
April 30, 1901 April 50, 1926 
December 13, 1901 | June 24, 1922 
September 18, 1900 December 31, 1911 


Belfast Corporation ............ .. 
Brighton Corporation 
Chard Corporation .. ............ 
Grantham Corporation............ 


Huddersfield Curporation......... February 22, 1901 | February 28, 1926 
‘Portsmouth Corporation ......... September 21,1901 June 31, 1926 | 
: Hull Corporation ......... . August 8, 1902 | December 31, 1911 


Swansea Corp vration........,...... September 27, 1902 December 31, 1920 

West Hartlepool Corporation ...| September 30,1902 September 30, 1927 

Oldham Corporation............... December 31, 1902 , December 31, 1920 
December 31, 1902 | 


Scarborough Corporation......... December 31, 1911 


Nor. — The system of the Tunbridge Wells Corporation was transferre 
by consent to the National Telephone Co. in November, 1902. . 


LEGAL INTELLIGENCE. 


— •—üä— 
Patent Exploitation (Ltd.) v. the American Blectrical 
Novelty and Mfg. Oo. (Ltd.). 

On Wednesday, June 24, Mr. Justice BUCKLEY, in delivering judgment 
in this action, referred to the action brought by the Patent Exploitatiou 
(Ltd.) against Siemens Bros. & Co. (Ltd.). He said: Under the circum- 
stances of that case, it is my duty, guided by the decision in the Cuurt of 
Appeal, to decide this action upon the larger materials which these defeu- 
dants have placed before me. For the purpose of so doing it ia essential 
in the first instance that I should ascertain as exactly as | can what was 
the decision of the Court of Appeal in the prior case. The patent sued on 
is a patent, No. 1,110 of 1890, for improvements in galvanic batteries. 
The Court of Appeal held that the claim—I take this more particularly 
from the judgment of Lord Justice Stirling—was not to a galvanic battery 
of defined form, but one of a particular type—namely, one baving two 
layers of material, both semi-solid or plastic, both permeated by the 
excitant, but one only containing depolarising agents plus any ingredients 
which comply with the limitation of the above requirements. Those 
limitations were considerable, and involved — first, that the materials must 
be capable of being reduced to such a state as that when mixed with water 
they take a semi-solid or plastic form ; secondly, that the depolariser should 
be confined to one layer, thereby excluding liquid depolarisers; and, thirdly, 
that the excitant should permeate both layers, and, consequently, should 
not act injuriously on the d:polarising agents. In deciding that the 
patentee insisted on pulverisation, as asked, the Court were, as it appears 
to me, led to that conclusion by the fact established, as they held, by 
the evidence before them that the pulverisation must be carried to 
such an extent that the water is held up by capillary attraction. To 
ensure that liquid be held up by meats of capillary attraction, it is not 
necessary that all materiala should ba reduced to a fine powder. It is 
sufficient that there be in the material a sufficient amount of fine powder— 
the rest of the material may be granular. The point is not that there 
must be powder, but there must not be large interstices. Where you are 
dealing with insoluble materials it is not necessary that all the materials 
shall be pulverised. If the material itself be porous it is sufficient that so 
much of it be pulverised as that the layer or granular portions shall be so 
surrounded with powders that no interstices be left. On the evidence 
before me I conceive it to be made out that so long as a sufficient part of 
the carbon or manganese, or one of them, ba in a fine po xder, the existence 
of larger grains in the mass is no obstacle to holding up the water by 
capillary attraction. The consideration of these facts seems to me material 
for the purpose of ascertaining what, in the judgment of the Court of 
Appeal, the word pulverisation meant, Did it mean the reduction of all 
the carbon and manganese to a fine powder, or did it mean the reduction 
to a fine powder of s9 much of those materials as that capillary attraction 
should result notwithstanding the presence of larger granular portions in 


the mass. In my opinion pulverisation in their judgmen* meant the former. 


But in that which follows I will deal with the matter also on the foot ng 
that in those judgments pulverisation may have included the reduction ot 
the ingredients to a powder, with granular portions intermixed. Concisely 
put, I think that the Court of Appeal held, first, that the patentee insisted 
upon pulveri-ation —that is, the reduction toa fine powder of all carbon 
and manganese—and that this was new ; and secondly, that the patentee 
discovered and disclos:d an application of known principles in a particular 
and effective manner, and that the combination which he described was 
good subject matter. Beetz, before 1892, wrote an article detailing the 
result of experiments which he had made. That Paper is dealt with in 
Weidemann Electricity, Vol. J. of 1882, on pp. 751-2, where the results of 
the experiments are detailed, and the following result is stated as thereby 
shown: — Therefore the cells provided with fine carbon powder or fine 
manganese peroxide powder are useless, both on account of the rapid 
change in E.M.F. and, in the case of the latter, on account of the mag- 
nitude of the rapidly increasing resistance. On the other band, the cells 


with coarse carbon and fine manganese peroxide powder are to be 


recommended.” This question of pulverisation, therefore, had been the 
subject of scientific investigation, and a statement of results was 
published knowledge before the plaintiffs patent. If by pulverisation the 
patentee meant, as I think the Court of Appeal held him to mean, the 
reduetion of all the carbon and manganese to a fine powder, his st»p in 
insis:ing on that was a retrograde and not a forward step. If, on the 
other hand, he meant the pulverisation of some leaving the other in granular 
form, then he was anticipated by Beetz. If by pulverisation the patentee 
meant the reduction of all the materials to a pure powder, he was antici- 
pated by Jensen in 1885, who had already expressed that in his patent. 
There is also evidence that during the partnership which existed 
between the two witnesses named Ford-Lloyd and Braun, from 1886 
to 1889, the materials for the inner layer were broken up with a 
pesile and mortar. All the above materials are new to the present action. 
With re'erence to Castle Smith, I think that neither the presence of 
the porous bag nor the absence of a hygroscopic is in itaelf a matter which 
discriminates an alleged anticipation from the plaintiffs’ iavention. The 
evidence is that a porous pot or bag although necessary in the course of 
the manufacture, if certain ingredients are employed, is in itself of lit:le or 
no moment if an appropriate material be used. The evidence as to the 
hygroscopic is, in the present action, that the chloride of zinc in the 
plaintiffs’ cell, although it is a hygroscopic, does not play the part 
of a hygroscopic. The cell is a closed cell; in such case the hygro- 
scopic can draw no moisture from the atmosphere unless the cell be 
broken or cracked. It may be there is a reserve force in case the air 
enters, but otherwise ite function in the plaintiffs’ cell is that of consti- 
tuting part of the excitant, with a possible further advantage of which 
Mr. Salaman speaks—namely, that it will form a double salt so as to 


increase the solubility of the excitant and lower the freezing point of th: 
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cell. The new anticipations which these defendants have adduced may be 
divided into two classes—first, those of the sandwich type, of which 
Skrivanow and Germain may be taken as sakiples. It seems to ine 
that in this class of alleged anticipation the defendants have success- 
fully pointed to hatteries in which the sequence of the layers and 
the character of the electrodes and the physical and electrical character- 
istics of the, layers are similar to those in the plaintiff’ battery. 
They, contain the sequence of the layers, the physical constitution of 
the ingredients, but not the construction which the plaintiffs 
adopt. The other class is the Leclanché class, and, first, particularly, 
Brandon's. Assuming that the amount of liquid is reduced to such a point 
as that it is all absorbed—that, as it seems to me, is in every essential 
particular the battery which the plaiutids make. The differences are, 
first, that there is a porous vessel, secondly, that there is a zinc plate and 
not a zinc cup, thirdly that the outer layer is not semi-aolid or plastic, in 
the same way as plaster of Paris or flour would be in that character, and, 
fourthly, that there is no hygroscopic. It remains to consider plasticity. 
The result of the evidence before me is tha* plasticity as such ia of. no 
value in the tattery. As defining that you must pulverise your material, 
the direction to arrive at plasticity is of value, but plasticity in itself plays 
no part in the efficiency of the battery as compared with the holding up of 
the liquid ingredients by the sawdust or sand or the like. In this state of 
thinga I take the words of the Court of Appeal, and ask myeelf—What 
application of known principles in a particular and effective manner has 
Hitchcock indicated which is not indicated by Brandon? I cannot point 
to any. -I cannot find in the plaintiffs’ patent any new application 
of old principles in a particular and effective manuer which differs 
from ,that pointed out by Brandon, Jensen, and Castle Smith, 
explained as regards the last by the evidence in this case. The 
last, I. propose to mention upon this part of the case is Gassner. 
J have great difficulty in seeing what difference in substance there is 
between the agglomerate pole used by Gassner and the rammed-in pul- 
verised carbon and manganese pole made by the plaintiffs’ licensees. The 
latter is practically an agglomerate with a pure carbon centre. If the 
evidence of Lloyd and Braun is to be trusted, the cell made by them in 
2686 is such as the plaintiffs’ specification describes in all material respects 
except that chloride of potash was sometimes added to the iogredienta. 
Chloride of potash is a depolariser, and if used in sufficient quantity, it 
would not have been in accordance with the plaintitfs’ directions 
to use a depolariser which shall not reach the zinc. ‘The evidence 
is that it was sometimes omitted, and that when used, it was used 
in such small quantities as that it would not reach the zine. The cell 
which Lloyd ard Braun so made, or substantially that cell, became known 
before the year 1893 as the E.S. cell. In 1893 the plaintifts threatened 


proceedings in respect of that manufacture. There is a letter of 


March 3, 1893, written by Hulbert and Crowe, who were acting for Ford- 


Lloyd & Co. in the matter which disputes the validity of the plaintiffs’ patent, 


and states that Ford-Lloyd’s firm had manufactured and sold batteries in 


all respecte similar to the plaintitts’ long before the date of the plaintiffs’ | 
patent, and concludes by leaving the plaintiffs to take such a course as they 


think fit. There is some contlict of evidence as to what took place, but in 
the result no proceedings were taken. I think it a fair subject for com- 
ment on the part of the defendants that for 10 years —from 1893 to 1903 — 
no proceedings were taken, and that in the interval Mr. Thompson had 
destroyed the specimen battery of 1889. If the case fell to be decided on this 
evidence, I should have analysed more closely evidence which I see no reason 
ito doubt, but having regard to the view which 1 have formed on other 
parts of the case, I do pot find it necessary to rest my judgment on this prior 
user. The defendants manufacture a battery similar, | think, in all 


respecta to the plaintiffs’, with two significant differences. Tie first is in. 
_ the outer layer—they do not employ plaster of Paris and flour, but blotting 


paper. There is no question but that the use of blotting paper 
is quite old. The second difference is that the inner layer is never, 
in any meaning that I can attach to the words, a plastic solid. 
As regarde the amount of the pulverisation of the mixed manganese and 
carbon the evidence is that the defendants do not reduce the whole inass 
to g fine powder, but to a mixed mass of such a nature that capillarity will 
result. ,This js a point which may be material according as the word 
, pulverisation in the Court of Appeal is to be understood in the one sense 
or the other, The result at which I arrive is that these defendants have 
established such facts, not established in the previous action, as that I am 
now bound to hold that the invention which the Appeal Court found to 
have been made was anticipated, and further, that whether that be so or 
not, the battery as constructed by the defendants is not constructed in 
infringement of the invention, as found by the judgments of the Court of 
. Appeal. Being of this opinion, I think the plaintiffs fail. The dec'sion at 
which I arrive is really of little or no moment. My principal function has 
.been to see that both parties bave a fair opportunity of proving all the 
material facts so that the matter may come upon proper materials before 
the Couit of Appeal. My judgment is for the defendants. I dismiss the 
action with costs. ; . 
Mr. ASTBURY : I suppose after what your lordship has said if we do 
feel disposed to have another try, your lordship will allow the costs! 
Mr. Justice BUCKLEY : I have regarded that as a foregone conclusion. © 
Mr. ASTBURY : It may be a question of ways and means will come in, 
subject to that, your lordship will allow the costs to be paid on the usual 
. undertaking. 
Mr. Juetice BUCKLEY : Yes. 


National Telephone Co. (Ltd.) v. Hull Corporation. 
In the Chancery Division on Saturday Mr. Justice Buckley delivered his 

. considered judgment in this case. 
Mr. Justice BUCKLEY said by sec. 6 of the Telegraph Act, 1863, 
auvhority was given to certain companies to place and maintain telegraphs 
under any street or public road subject to the restriction contained in 


sec, J that they should not do so within the distriet of any city or 
municipal borough or town having a population of 50,000 inhabitants or 
upwards except with the consent of the bodies having control of the 
streets. An authority was aleo given by the same act to construct tele: 
graphs over or across the streets. ‘That act applied only to companies 
authorised by special Act of Parliament, and the plaintiff company was not 
such a company. By the Telegraph Act, 1868, the Postmaster-General 
was given authority to work telegraphs in connection with the Post Office. 
By sec. 6 of the Act of 1850 he acquired the power to lay telegraphs under 
the streets, but subject to the restriction of sec. 9, which required the 
consent of the road authority. By sec. 4 of the Act of 1868 he had power 
to purchase telegraph undertakings, and by sec. 14 to lease them. By 
sec. 4 of the Telegraph Act, 1869, he obtained a monopoly in the trans- 
mission of telegrams, except as by the act provided, and by sec. 3 
“telegraph” and "telegram " were so defined as to include telephonic 
communication. The result, therefore, was that before and in 1884 the 
Po:tmaster-General had as to underground telephonic communication the 
powers given by the Telegraph Act, 1663, and for that purpose had to 
obtain the consent of the road authority, and he had a monopoly and the 
power to grant licences. On Nov. 29, 1884, by a deed entered into between 
the Postmaster-General and plaintiffs the former granted the latter for 
31 years, expiring on Dec. 31, 1911, a licence to work and use telephones, 
and under that authority plaintiffs laid down trunk and other lines, and 
established telephonic undertakings. By the Telegraph Act, 1892, sec. 5, 
the Postmaster-General had authority to authorise his licensees duriog 
the time and within the area specified in the licence, to exer- 
cise the powers conferred on the Postmaster-General by the Acts 
of 1868 and 1878, and thereupon the enactments conferring those 
powers were to apply, but subject to the proviso ia sec. 5 (25! that the 
licensees should not exercise those powers without the consent of the 
urban sanitary authority, and subject to the terms and conditions which 
the authority might attach to such consent. On March 23, 1896, by a 
deed between the Postmaster-General and the plaintiff company, the 
company sold to the Postmaster-General its trunk lines (art. 2), and was 
confined, as regards its telephonic business, to exchange areas (art. d). By 
art. 2, the Postmaster-General bound himself from time to time at the 
request of the company to authorise them to exercise within any exchange 
area all the powers of executing works conferred upon the Postmaster- 
General by the Telegraph Act, 1863, subject to a proviso that in exercising 
such powera the company should be subject to the restrictions con- 
tained in the acts, including sec. 5 of the Telegraph Act, 1892. Before 
acting upon that authority the company had to obtain the necessary con- 
sents from the urban sanitary authority, which in this case was the 
defendant corporation. In this state of things, on Nov. 10, 1897, an agree- 
ment was made between the company and the Corporation. By art. 1 the 
Corporation agreed to the company exercising such of the Postmaster- 
General's powers as the company might be licensed to exercise under the 
Act of 1892, but subject to the proviso that the company should not 
execute underground works without first applying for the consent of the 
Corporation. The result was that the company had obtained the Curpo- 
ration's consent as to overhead works, but required a further consent as 
regarded underground works. On March 18, 1899, a further agreement 
was made between the Corporation and the company, aud the former 
granted to the company as licensees of the Postmaster-General and subject 
to the terms and conditions thereafter appearing leave to lay down 
certain underground works, and by art. 20 the Corporation might, by pass- 
ing a special resolution, and hearing the company, if the company required 
to be heard, at any time determine that agreement by six months notice 
in writing, and upon the expiration of that notice the company should 
withdraw and remove the wires On March 23, 1899, the Postmaster- 
General, under sec. 5 of the Act of 1892, and in accordance with clause 2 
of the deed of March 25, 1896, authorised the company to exercise within 
this urban district the powers of executing works conferred upon the Post- 
master-General by amongst other statutes, the Act of 1855, subject to i 

proviso that the authority was given subject to the conditions in clause & 
of the deed of 1896, and all other provisions of that deed, and 
to the provisions of the Telegraph Acts, 1863 to 1897. Under the 
authority of the agreemeut of March 18, 1899, aud the licence of 
March 23, 1900, the company, between March and August, 1899, laid 
down a large number of underground pipes iu Hull In August, 
1899, the bill which subsequently became the Telegraph Act, 1899, was 
passing through Parliament, and was approaching its final stage. The 
Corporation became alarmed by a clause which it was proposed to 
introduce, and which became sec. 1 of that act. They thought that if the 
act passed without them giving a notice to determine under art. 20 of 
the agreement of March 18, 1899, they would have no subsequent power 
of determination. Accordingly, on July 23, 1893, they gave the company 
notice that a especial resolution would be moved on Aug. 3 to give, under 
the powers contained in art. 20, six months’ notice uf determination, 
That notice reached the company on July 29. On Aug. 1 the general 
manager of the company telegraphed asking for a postponement. This the 
Corporation declined to grant and, on Aug. 3, passed the resolution. The 
company did not convene a board meeting in the interval, but two 
directors and the general manager of the company attended on Aug. 3, 
and were heard at length. On Aug. 9, 1899, the Telegraph Act of 1899 
was passed. The Corporation did not, in fact, enforce against the company 
the removal of the underground works, but on Feb. 20, 1900, they wrote 
that on the expiration of the notice of Aug. 4, 1899, the underground 
works would remain on sufferance only: Nothing further was done until 
Aug. 8, 1902, when the Postmaster-General granted a licence to the 
Corporation. That licence did not specify any period for the duration of 
the powers contained in the agreement of March 18, 1899. The 
Postmaster-General certified, under sec. 5 of the Act of 1829, that it was 
proved to hia satisfaction that the company had incurred expense in 
laying down underground wires. The plaintiffs brought the present 
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action, first, for a declaration that plaintiffs had, by agreement with defen- 
dants, acquired powers under sec. 3 of the Act of 1899, and that such 
powers were, by this section, continued, and were in operation until Dec. 51, 
1911, the date specified in a new licence granted by the Postmaster- 
General to the defendants ; (2) a declaration that the notice of determina- 
tion was in operation ; (3) an injunction to restrain defendants from 
removing the underground wires and works, His lordship said two 
questions arose for decision—first, whether art. 20 of the agreement of 
March 18, 1899, had been complied with ; and, secondly, if it had, then 
what was the result, having regard to sec. 5 of the Act of 1869. Upon the 
first point he was of opinion that art. 20 had been complied with. "There 
was no question but that due notice was given of the special resolution, 
and that it was passed, and that the further provision that the company 
should be heard if they required to be heard, had also been complied with. 
He was, therefore, of opinion that due notice to determine was given. As 
to the second question, the matter stood thus: When the act was passed 
the company were in possession of powers expiring on Feb. 4, 1900. The 
licence in favour of the Corporation was not granted until August, 1902. At 
that date there existed in the company no powers by agreement with the 
local authority upon which sec. 3 could have operation so as to continue 
them. For that purpose the material date was the date of the granting of 
the new licence, Upon that ground he thought plaintiffs failed. He 
thought it was intended by sec. 5 of the Act of 1899 to leave it to the Post- 
master-General to say in issuing the new licence what was reasonable as 
regards the duration of the powers acquired by the old company by agree- 
ment with the local authority. If his construction of the section was right, 
the plaintiffs had not, by the statute, obtained any extension of the agree- 
ment of March, 1899, but its powers came to an end on the expiration of 
the notice given on Aug. 4, 1899. Upon these grounds he thought plain- 
tiffs failed, and the action would be dismissed with costs. At the same 
time he hoped that means would be found to utilise the existing under- 
ground system and avoid an idle waste of money in removing the existing 
underground system and laying another. m i; 

Mr. ASTBURY, K. C., said it had been arranged between the parties, if 
an agreement could not be come to, and if plaintiffs appealed, that the under- 
ground works would mot be disturbed pending the hearing of the appeal. , 


Metropolitan Electric Supply Oo. (Ltd.) v. Marylebone 
Borough Council. | 


This action (for specific performance of the recent Award) came before 
Mr. Justice Buckley in the Chancery Division yesterday. 
Mr. CRIPPS, K. C., in opening, said the object of the action was to 
obtain specific performance of the contract between the parties. The 
matter was an important one, having regard to the sum involved. The 
plaintiffs obtained their powers to supply electric energy, which meant 
lighting and motive power, in the district in 1889. The first of the 
General Electiie Lighting Acts in this country was passed in the year 
1882. Under the provisions of that act, a company was only to be 
allowed a concession fur 21 years. The result was that, 21 years 
being too short a period of concession in order to attract capital, 
nothing was done. A subsequent act wai passed which extended 
the period from 21 years to 42 yeare, and it was under that 
extended pericd of time that the electric industries had gone ahead. 
Immediately after the passing of the Act of 1882 there was an inquiry as 
to the system of electric lighting to be adopted in London, and subse- 
quently provisional orders were granted giving powera for electric lighting 
within certain areas. The plaintiff company had powers outside of Mary- 
lebone, and had to construct a generating station at Willesden from which 
they supplied electric energy to their various areas of supply in London. 
They supplied Marylebone partly from their station in Ma- ylebone and 
partly from Willesden. After the supply had been going on fur some 
time, tuo questions arose between the company and their consumers 
and the parties in Marylebone. There was a suggestion that a competing 
company should come in to Marylebone. That could never have succeeded, 
because the Vestry of Marylebone thought of supplying current themselves, 
and brought in a bill and provisional order for that purpose in 1901. The 
result was that in 1901 that provig'onal order was only allowed to go 
forward on the basis of the defendants being under an obligation to buy 
out the plaintiff company. Notice to treat was given in accordance with 
the act on Nov. 1, 1901. After the notice to treat had been given each 
party appointed an arbitrator. Mr. Vigors represented the company and 
Mr. Ryde the Council, and they appointed Mr. C. A. Russell, K.C., to be 
the umpire. There were prolonged meetings before the umpire, and in the 
result the company got much less than they hoped, and the Council had to 
y more than they expected. Mr. Russell issued his award on Feb. 4, 
.903, in favour of the company for about £1,212,000. By arrangement 
between the parties the date of the notice to treat was taken as Dec. 5l, 
1901. That was the date on which Mr. Russell fixed the value in his award, 
holding that matters subsequent to that would not come within his pur- 
view. During the course of the inquiry before Mr. Russell two questions 
were raised between the parties, not on the question of value (because his 
lordship was not troubled with tbat), which reaulted in this action for 
specific performance. The first was a very important one, having regard 
to the relations between the parties and the obligations on the company 
up to the time which was called the «late of tranafer in sec, 2 of the act— 
that was the date when the rights, powers and privileges of the company 
passed to the local authority, so that the borough council became the 
undertakers under ihe Act of 1882 and tte Act of 1888 from that 
date. But up to that date the obligations, which were very heavy, 
remained on the company. In order to fulfil the obligations to customers 
who might apply to the company, the company had had to incur an expen- 
diture of something like £50,000 a year. These matters could not be 
dealt with in the arbitration between the parties, and it was necessary for 
the company to bring this action so as to have the matter quickly decided. 
The question between the parties was who had to bear that capital expen- 


diture incurred since the date of the notice to treat, and the additional 
capital expenditure which was going on from week to week. 

His LORDSHIP saidehe thought that was a matter for the arbitrator. 

Mr. CRIPPS replied that Mr. Russell had no power to deal with this 
matter in his award. He submitted that the company were entitled to: 
have the amount in question ascertained and to recover it from the defen- 
dauts as money expended by the company as trustees of the undertaking, 
for the defendants, or as agents of the Council. He would say at once that. 
the coiipany would be very glad to leave the matter to be dealt with.by 
Mr. Russell, if it could be arranged. Em 
His LORDSHIP: There is a statutory sale at a price. How is that 
price to be ascertained! Ido not think I have any power to determine. 
anything with regard to the price. You say the price up to Dec. 51, 1901, 

is not an end of it.. 

Mr. CRIPPS: No. As there was a difference between the parties the 
matter in the ordinary course would have to go to chambers for an inquiry 
as to the compensation to be paid by the defendants to the company for: 
the subsequent capital expenditure incurred. 

Mr. MOULTON said his contention was that on the strict conatruction 
of the act the terms of purchase were absolutely to be determined by the 
arbitrator. He could find nothing about the price to be fixed at a certain 
date in the atatute at all. 'l'here were a great many legal and technioal. 
difficulties in the way. He did not think that either party wanted to treat 
the other unfairly. He thought that negotiation would very much simplify 
matters, but if his learned friend appealed to Civsar, to Cw sar he must go. and 

he must take the consequences, The expenditure in question was expenditure 
not incurred in respect of the undertaking taken over by the defendants, but 
was expenditure incurred in respect of plaintiffs’ external undertakinga at 
Willesden that they were trying to make the source of supply in Maryle- 
bone. He submitted that defendants had no benefit in that external 
expenditure, and the question as to the price, &c., was to be settled by the 
chosen tribunal and not in the Courts, and the proper tribunal having 
decided the amount of the price, plaintiffs could not go beyond it. 
Defendants had no power under their act to take anything more than what 
existed at the date of the notice to treat. The defendants wou'd agree to 
take and pay for all mains, &c., laid down which were suitable for the 
Marylebone supply, but they could not and had no power to pay for 
expenditure incurred in respect of the extended areas. 'The London 
County Council had refused to allow defendants to raise the loan required 
for the purchase of the company's undertaking, but defendants were 
appealing from that decision to the Local Government Board, 

In the result his lordship gave judgment for plaintiffe for specific per- 
formance of the contract, and directed that there should be an inquiry as 
to the title of certain leasehold and freehold premises included in the con- 
tract. He referred it to Mr. C. A. Russell, K. C., to take, for the purposes of 
completion, account of the capital aud other expenditure, and all the 
re:eipta of the plaintiff company, from Dec. 31, 1901, to the completion of 
the purchase, and left it to him to determine what part. of such capital 
and other expenditure ought, for the purposes of the accounts, to be 
allowed as between plaintiifs and defendants. . His lordship referred it to 
Mr. Russell to say, in case plaintitfs did not show a goad title to any 
freehold or leaseho!d premises, what sum should be allowed defendants for 
compensation. He fixed Dec. 31, 1903, as the date for completion, and 
directed that the sum of £100,000 should be paid into court by defendants, 
the balance of the purchase money to be paid to the plaintiff company. 
He gave liberty to apply to extend the time for completing, and reserved 
the costa. mM 

It was arranged that if the parties could not agree on Mr. Russell acting, 
as directed by his lordship, Mr. Pollock, the official referee, should conduct 
the inquiry. N -> i 


Electric Tramways Construction and Maintenance Oo. (Ltd). 
A petition for winding-up this company was on Tuesday adjourned by 
Mr. Justice Byrne for four weeks. , 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. . 

A teacher of electric wiring is required for the Acton and Chis- 
wick Polytechnic, Bedford Park, London, W., capable of taking 
practical class in the subject under the regulations of the City and 
Guilds of London Institation. Applications to Mr. W. H. Barker, 
B. Sc., at the Polytechnic. See also advertisement. | 
The London County Council Technical Education Board require 
(a) head of prse department, (b) head of chemical department, 
aud (c) chief assistant 1n engineering department for Paddington 
Technical Institute. | i ö 


Port Elizabeth (South Africa) Corporation require à resident 
electrical engineer. Salary £600 first year, rising to £750. SPD 
tions to Messrs. Davis and Soper, 54, St. Mary Axe, London, E. C., 
by noon July 9. l l 
^A Melbourne City Council require an assistant electrical engineer. 
Salary £300, increasing to £450 per annum. Applications by 
July 6 to the Acting Agent-General for Victoria, 142, Queen Victoria- 
street, London, E.C. 


The Council for the Foreign Community of Shanghai require 
a senior and a junior engineer-in-charge for their electricity works. 
Salaries 200 and 175 taels per month respectively, with quarters, &. 
Applications to Mesare. John Pook & Co., 63, Leadenhall-street, E. O., 
by July 6. 
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Torquay Corporation require au assistant engineer for a high- 
tension alternating station. Applications by July 20. 

Aldershot Council require electrical engineer to manage station. 
Salary £200, rising to £260. Applications by July 8, 

Walsall Corporation require a tranway manager. Salary £200, 
rising by £25 to £250. Applications by July 11. 

Finchley District Council Highways committee have appointed 
Mr. A. H. Svllard as clerk of works in connection with the construc- 
tion of the County of Middlesex Light Railways (1901) at £3. 10s. 
per week. 


Mr. J. Berry, of the Bolton tramway power station, has been 
appointed shift engineer at the Sheftield tramway power station. 


The directors of the Metropolitan Railway Co. have made the 
following appointments :—Mr. R. H. Selbie to be secretary in suc- 
cession to late Mr. G. H. Whissell, Mr. C. Jones to be chief electrical 
engineer, and Mr. A. Ingram to be carriage and waggon superinten- 
dent and rolling stuck constructor at Neasden Works, in the place of 
Mr. T. S. Raney, who has retired. - : 


Aston.—The Council's electricity works are nearing completion. 
The station buildings, plant and cables have cost £65,000, and up to 
the present 10 miles of lighting cables have been laid. There is no 
local gas supply. It is intended to charge private consumers Gd. per 
unit between 5 and 7 p.m. in winter and between 7 and 9 p.m. in 
summer, and 14d. after. Provision has been made for erecting 100 
ars lamps for public lighting, of which 15 will be installed at the 
outset, | de 


Asylum Lighting.—The Metropolitan Asylums : Board have 
abandoned their proposal to erect independent geneiating plant for 
the lighting of the Southern Hospital. Electrical energy is to be 
taken from the County of Surrey Electrical Power Distribution Co. 
at Jd. per unit. 5 x E 


Basingstoke.— The Council have accepted the modified terms of 
the National Electric Wiring Co. for erecting refuse deatructor work: 
in conjunction with electricity supply. | 


Bath.—Somerset County Council decided on Tuesday to oppose 
the scheme for extending the Bath electric tram ways. 

Bedford.— The Council have decided to obtain a further loan of 
£6,960 83. 8d. for steam alternator (£3,070), cables (£1,095), boiler 
(£1,556) and mains extensions (£539. 83. 8d ). 

Birkenhead —The Council resolved on Wednesday to apply for 
a provisional order to supply electricity ia Upton and Bidston. 


Birmingham. A report by the Tramways committee to be pre- 
sented to the Council on Tuesday recommends that notice be given 
to the City of Birmingham Tramway Co. requiring the latter t» sell 
the Balsall Heath lines to the Council. The committee recommend 
the Council to appoint a tramways manager. 

For the position of city electrical engineer to Birmingham, 
rendered vacant by the retirement of Mr. J. C. Vaudrey, there were 
80 applicants. This number was reduced to eight, who were inter- 
viewed by the Selection eub-committe:e. Four names have now 
been selected tor submission to the full committee who will make 
the appointment. . rx 

Blackpool.—Àn inquiry was held on Wednesday into the appli- 
cation of the Corporation for powers to borrow £11,000 for electric 
lighting extensions. Unopposed. an 

Bradford.—A 2-miles extension of the city electric tramways was 
opened on Wednesday. 


Bridgwater.—aA site has been secured by the Bridgwater Elec- 
tric L'ghting Co. for generating works, and a start will be made on 
the station buildings in a few days, The directors of the company 
are considering the question of providing electric omnibuses for the 
district. : . | 

Burnley.— The Town Council have decided to purchase a new 
250kw. steam dynamo at an estimated cost of £4000 and new 
panels for the traction switchboard at £105, and that application 
be made for sanction to borrow £9,606 for extension buildings, 
machinery and new mains. The maximum demand last winter for 
lighting was 4l3kw., and as the capacity of the present lighting 
machinery is only 680kw., allowing nothing for stand.by, and the 
Tramway committee have asked that power be provided for run- 
ning 46 cars (after deducting Nelson and Brierfield section, power 
for which is supplied from Nelson), the Electricity committee think 
they should be a position to supply energy for 44 double-deck cars, 
which would require 15kw. each, or a total of 660kw. The present 
traction generators supply only 600kw., and it is proposed to instal 
the 250kw. set, which would be available for lighting or traction, 
and to make one generator interchangeable, 


Carthagena.— The extensive electricity works of this city were 
opened in May last year, and are now supplying current in Carthagena 
and aleo in many of the surrounding villages as far as La Union, 
9 miles distant. In La Union a number of the mines are taking 
current from the Carthagena Company's works, substituting elec- 
trical driving for steam. Petroleum, the previous general system of 


lighting, is being gradually sup2raeded by the electric light, com. 
petition having cut down the rates for current to a low figure. The 
imports into Carthagena in 1902 included 20,000 electric glow lamps, 
cbi«fly from Helland and Belgium.“ 

Tre electric lighting company at Villaricos has completed its 
generating station, and is now supplying current, aud during 1903 
the mains are to be extended to Cucvas, Vera, Huercal-Overa and 
Garrucha, current being supplied for both private and public lighting, 

The town of Motril, in this district, is lighted electrically, water 
power plant being installed, but owing to the limited supply of 
power trom this source, the installation is not regarded os a satis- 
factory ona. 


Cievedon.— Four companies have given the Council notice of 
intention to apply for electric lighting powers, ` 


` Colliery Bxhibition.—There is being held at the Agricultural 
Hall, 1-lington, London, an interesting exhibition uf machinery, plant, 
apparatus and accessories used in various clases «f mining work in 
all parts of the world. The exhibition remains open till July 7. 
Much cf the machinery is in motion. This is the first exhibition of 
the kind that has ever been held in London, and the work of organisa- 
tion has been undertaken by Mr. H. Greville Montgomery, of Faser- 
street, London, W. C., who has gathered together a number of 
instructive exhibits representing tbe manufactures of many of those 
British engineering firms who make mining machinery and apparatus 
a speciality, So far as purely electrical «xhibits go, there is not a 
large number, but they are, nevertheless, repies:ntative of the ty pes 
of machines and materials adopted by a number of mining companies 
in various parts of the world for electrically operating their worka. 
We may particularly specify the following exhibita: — | 

Babcock and Wilcox, Ltd. (models of water-tube boilers fitted with 
steam superheater, mechanical chain grate stokers, water softener and 
heater, turbine tube cleaner, &c.) ; Ed. Bennis & Co. ( Bennis " stoker. 
and compressed air furnaces, driven by ' Westminster" engine); Druce 
Peebles & Co. (electii.al plant for colliery working) ; Cailender's Cable 
and Construction Co. (extra high-tension three-phase calls as supplied to. 
and in actual working by many of the power distribution corporations 
who have obtained Parliamentary powers to supply electricity in bulk, a 
number of samples of special cable used io collierg working and such as 
Las been exclusively used in a number of collieries in the United Kingdom 
is shown by this firm); John Davis & Son, Derby (patent electrically- 
lighted spirit lamps for min rs, electric lamps, Jeffrey electric 
loogwal coal-cutting machine, Jeffrey“ air power and electric 
cal drills, cible connectors, telephones for collieries, electric blasting 
apparatus and accessories, slide rules and a variety of interesting 
items for use in mining work); Gardner Electric Drill and Hammer Co^ 
(electrically operated percuesive rocl. drills for use with the hardes: rock 
encountered in collieries) ; F. A. Glover & Co. (electric mo ors and general 
electrical machinery and apparatus for lightiog and po ser); Hadfield's Steel 
Foundry Co. (rollere, bearings, wheels, axles and other plant for use in 
coliery work, including patented apparatus for reducing the risk of 
danger to life and limb in collieries) ; Mavor and Coulaon ( Hurd's patent 
electric bar coal cutting maclLine with reciprocating bar specially adapted 
for cu:tiog at top or bottom of seam); Meldrum Bros. ('"low-grate" 
forced draught furnace for buraing colliery waste fuel for steam raising 
purposes); Pulsom+ter Engineering Co. (steam pumps of all the well- 


known types made by this company, and a large exhibit of pumping gear 


and apparatus); Siemens B: os. & Co. (electrical rock drills, enclosed motors 
with starting and controlling gear, mining signal telegraphs, loud speaking 
telephones, mine exploders, dry cells, cables for all kinds of general and 
special work and other apparatus and material sp?cially designed for use 
in mines and other places where water-tight and dust-proof apparatus is 
essential); Simplex Steel Conduit Co. (water-tight and fire-proof electric 
wiring conduits and fitting, enamelled, galvanised and brass-cased conduit 
tubes an fittings, &c.) : W. F. Stanley & Co. (a variety of theodolites, 
gradiometers, engineers’ levels, & .); G. and J. Weir (direct-acting feed 
pumps of single cylinder, double-acting vertical type, valves, hydrokinetics 
for circulating water in boilers when raising steam, &c.) ; Nuneaton Engi- 
neering Co. (electrically-driven heading machines for opening out new 
heads or seams of coal); Bagshawe & Co. (detachable steel chains, elevator 
buckete, emery and corundum wheels, beltings, &c.) ; Jas. Proctor (Ltl.) 
(“Shovel " etokers for the consumption of duff coal, as supplied to many 


electric generating stations); Ackroyd and Best (electric safety lamps, 


stands for charging mining lamps, &c.); Tangyes Limi:ed (vertical aud 
horizontal steam pumps driven by electric motors); E. Green & Sm 
(patent economisers of the latest design) ; and Joseph Evans & Sons (treble 
vertical plungers and beam compound steam pump); Major & Co. ("Solig- 
num ” preservative for stone, brick and wood work, especially for wet walls 
and damp places generally). | 


Connah's Quay-Hawarden Tramway. -— Holywell Rural Council 
will support this scheme, promoted by a Manchester syndicate. 


Crewe. Electricity consumers who have had their premises wired 


on the hire-purchase system have informed the Council that they will 


not pay more than ls. per point per annum for wirirg 


Dundee-Broughty Ferry Tramways.—The agreement between 


the promoters of this scheme and Broughty Ferry Council has been 
signed. 


Durban.— At the dinner of the members of the staff of the Durban 


electricity department on 22ad ult, the mayor (Mr. J. Ellis Brown) 
stated that there were 1,772 private consumers connected to the 
mains against 1,115 last year, while in 1898 there were only 198. 
There is at present the equivalent of 75,000 8 c.p. lamps connec 
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The mayor claimed that the Durban electric tramways were the best 
in the world. The borough electrical engineer (Mr. J. Roberts) 
responded. The chairman of the Electrical committee (Mr. Henwood) 
said electric lighting in Durban was the cheapest in South Afeica. 


East Barnet.—The Council have decided to obtain expert opinion 
on the offer of the North Metropolitan Electrical Power Distribution 
Co. to supply electricity in bulk and upon other questions relating to 
electricity supply. 

East Dereham.—The Southern District Electricity Supply Co. 
will apply for a provisional electric lighting order. 


Electric Pumping.— The first of the two floating docks on order 
for the Rotterdamsche Droogdok Maatscbappij, Rotterdam, was 
launched from Messrs, Wm. Hamilton & Co ’s shipbuilding yard at Port 
Glasgow on Friday last. There are four centrifugal pumps, each of 
800 tons discharging capacity per hour, and these are to be operated 
by electric motors supplied with current from a generating station 
on shore. 

Electrical Bath-chairs.—The Automotor states that a company, 
entitled the Electri:al Chair Co., has obtained a concession to supply 
and let on hire 2,000 electrically propelled bath-chairs at the St. 
Louis World's Exposition. The chairs will carry two persons, and 
will be let out at 28. per hour. 


Electrical Engineers (R.E.) Volunteers.—Surgeon-Lieut. J. A. 
Masters, M.D., has been promoted and gazetted as Surgeon-Captain. 


Biland.— The Council have requested Huddersfield Corporation 
to extend thrir tramway service to Elland. 


Bxhibitions. — An exhibition of electric light fittings and apparatus, 
orgarised by Sale District Council, was opened last week. The 
exbibition is under the superintendence of the resident electrical 
enginecr (Mr. C. J. Wood), and should do much to popularise the 
use of electricity for lighting and motive power in the district. 

An electrical exhibition is to be held at Gloucester in the ensuing 
autumn under the auspices of the Corporation. 


Fatality.—We regret to record a fatal accident which occurred to 
Mr. J. Venudt, a member of the secretarial staff of the Eastern 
Telegraph Co. and only son of Mr. C. F. Venndt, superintendent of 
the Great Northern Telegraph CO. Mr. Venndt, jun., had been a 
gaest at the dinner to Mr. Hartvigson, of the Great Northern Tole- 
graph Co., on Thursday last week, and was returning home by a late 
train, which stopped before reaching his station. Mr. Venndt, 
apparently under the impression that he was at his destination, 
alighted and fell on the rai's. A goods train passing at the moment, 
struck him, causing instant death, the body baing recovered in a 
grievously mutilated condition. Mr. Venndt, who was only 28 
years of age, had been in the Eastern Company's head office service 
for the past 10 years. 


Finchley. —The Council have decided to supply and fix electricity 
mtteis free, and current will be supplied either at a flat rate of 47d. 
per unit or on the maximum demand system at 6d. fur the ficst 
100 hours’ consumption per quarter and 3d. afterwards. The charge 
to places of worship will be 32d. per unit and for motive power 2d. 


Folkestone.—The Council consider the present is not an opportune 
time to acquire the undertaking of the Folkestone Electricity 
Supply Co. 

French Submarine Cable Euterprise.— With reference to the 
report appearing in our last issue concerning the bill before the 
French Chamber of Deputies authorising certain subinirine cable 
projects, according to Reuter's agency the bill was adopted by the 
Chamber on Monday last, the cables to be laid being those between 
Brest and Dakar, between Madagascar, Réunion and Mauritius, and 
between Saigon, Pulo-Condor and Pontianak. | 


Gateshead.—The Council have referred to the Parliamentary 
committee a letter from the County of Durham Electrical Power 
Distribution Co. offering to make reductions in the charges for 
supply of current previously proposed if the Council would make 
the earliest date for acquisition of the undertaking by the Council 
19 instead of 13 years, and to extend subsequent periods to seven 
years. 

Gillingham — The resident electrical engineer (Mr. A. D. Chalmers) 
has bten engaged by the Council for three years, at £250 first year, 
d for second and £350 for third, with half the premium of one 
pupi 

Gloucester.—The City Council decided last week to apply for a 
provisional order extending their area of supply. 

The report of the electrical engineer (Mr. W. J. Bache) for the year 
ended March states that 64 consumers were connected during the 
year and 34 had extended their lighting, the number of customers 
connected being 304. The equivalent of 8 c.p. lamps added during 
the year was 5,391, the total being 22,680. Capital expenditure had 
risen from £57,689 to £59,333. Receipts were £4,992, and expendi- 
ture £2,777, showing gross profit £2,215, Of this, £1,952 ia required 
for intereat, leaving £263 for sinking fund instalment (£1,400), or a 
deficiency of £1,137. ' 


Gravesend.—A loan of £1,479 for extensions of the electric 
lighting wains has been applied for. 

Grimsby.— In reply to a communication asking permission to lay 
electrics mains on the pontoon and fish docks, the Pablic Li ghtin 
committee received on Monday an intimation from the Gre at Cen 
Railway Co. that the latter contemplate themselves supplyi ny elec- 
tricity on the docks and pontoons. 


Hackney (London).—The accounts of the electricity department 
for the year ended March, with the report of the borough electric 
engineer (Mr. L. L. Robinson) and the borough accountant (Mr. J. A. 
Jenkins) have been issued. At the end of the financial year the 
equivalent of 68,897 8 c.p. lamps (including 98 motors of 380} H.P.) 
were connected. 1,943,983 units were generated; 539,006 were supplied 
for public lighting at 270d. per unit, and 1,075,962 to private 
consumers at an average of 3 36d. per unit. The maximum demand 
was 1, 16IkwWw. The total cost of workiog was 1:03d. per unit, the 
lowest for the metropolis, and the load-factor was 15:86 per cent. 
The revenue was £21,368, the working expenses £7,835, leaving a 
Men profit ot £13,532. 17a. 4d. After paying interest and sinking 
und the net profit (£2,253. 18.) has been carried to reserve. 


Halifax.—An inquiry was held here on Wednesday into the 
x ANE of the Corporation for sanction to borrow £20,000 for 
electric lighting extensions. "The borough electrical engineer (Mr. 
W. M. Rogerson) said the loan was required for new works and 
probable extensions to March 31, 1905. Half the amount was for 
mains extensions to give supply to customers in outside districts and 
the other half for plant , EMI" 

The Ratepayers’ Association opposed on the ground that there had not 
been an adequate return on the capital invested (over £200,000), and that 
the expenditure had been incurred without regard to the interests of the 
ratepayera generally. Though the undertaking had been in existence some 
nine years, the surplus revenue, after paying interest and sinking fund, 
was only £8,186, and there had been no allowance made for depreciation. 

The Hipperholme and Hove Edge electric tramway route was 
opened for tratlic on Monday. l 


Hammersmith (London).—The borough electrical engineer (Mr. 
G G. B:ll) in a recent report urges the Corporation to restrict the 
borrowing of money until money is cheaper, and to set aside each 
year a sum to meet the depreciation of machinery. The capital 
expenditure is now £190,329. The revenue during past year 
was £26,880, and gross profit £11,004, compared with £8,913. 
£5,335. 11a. 4d. was paid for interest, capital redeemed to date 
amounting to £14,540. 'The net profit is £1,063, compared with 
£130 for 1901-2. i 

The Borough Council have instructed the consulting engineer 
(Mr. A. H. Preece) to prepare specifications, &c., for completing the 
scheme for obtaining water from the Thames for condensing purposes 
at the electricity works. 

Hull— The Corporation electric tramway accounts for the year 
ended March 31 show capital expenditure of £341,012. 83. 5d., an 
increase of £30,490. 153. 9d. for the year. The revenue was 
£91,491. 163. 10J., working expenses and maintenance £48 088, 28. 3d, 
interest £9,082. 158. 6d., and sinking fund £9,147. 143. 3d., leaving 
£14,500 t» be applied to relief of rates. Working expenees were 
52 56 per cent. of receipts, compared with 43:42 the previous year. 
The reserve fund is now £36,572. 183. 9d., or 10'7 per cent. of 
capital outlay. ME 

ings Norton.—The Council have decided to apply for sanction 
to a loan of £45,000 for the electrical equipment of the Pershore- 
road tramwaye. 


Lancaster.—The Corporation have received sauction to a loan of 
£25,000 for electricity supply, to be repaid in 25 years. 


Launceston (Tasmania). —In reference to the particulars given 
in our last issue as to the contracts given out in connection with the 
new plant being installed at the municipal electricity worka of the 
city of Launceston, we understand that the order fur the supply of 
transformers has been placed with the Burnand Transformer Co., of 
Oxford-street, Salford. 93 machines are represented in this order. 


Light Railways.—The Board of Trade have confirmed the Maid- 
stone Corporation light railway order, but railway No. 2 (feom the 
borough boundary to Barming) has been struck out. AS 

The Avonmouth Light Railway Order has been submitted to the 
Board of Trade for confirmation. Objections by 18th inst. 

The Board of Trade have, after modification, confirmed the West 
Manchester Light Railways (Extension and Amendment) Order, 1903, 
authorising lines in Stretford. 

Somerset Cuuaty Couacil will oppose the North Somerset Light 
Railway, unless the requirements of the county surveyor are com- 
plied with and the repair and maintenance of three bridges is 
provided for. 

A special meeting of the West Manchester Light Railways Co. will 
be held on 10th inst. to authorise the N ſor a light railway 
order, to amend the 1899 and 1903 orders by sanctioning the pur- 
chase of tiamroads, tramways and railways and the construction of 
additional light railways in S:setford, Barton-on-Irwell, Davyhulme 
and Flixton. 
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London County Council.—At Tuesday's meeting the Highways 
committee recommended that the following tramway routes be recon- 
structed on the conduit system :— 

Toorgate-st. terminus to Angel,“ 

` Islington. 

“ Angel,” Islington (via High-st. and 

" Uppér-st.) to Highbury Station. 


Aldersgate-st. to Angel,” Islington. 
High-st., Whitechapel (via Commer- 
cial-rd., Commercial-rd. East and 
East India Dock.rd.), to Bruns- 


High-st., Islington (via Essex-road) | — wick-rd. 
to. Balls Pond. East India Dock- rd. to West India 
Hol born to King’s Cross Dock- rd. 


'Theobald's-rd. to Cambridge - rd. 
Mile End- rd. to Stamford Hill, 
Old-st. to near London Docks. 
Clerkenwell.rd. to King's Cross. 
King’s Cross to “ Angel," Islington. 
T he following to be reconstructed on the overhead system :— 

East India Dock-rd. to Cassland-rd. | High-st., Islington (via Liverpool - 


Aldgate terminus to Cambridge-rd. 

Hampstead- rd. terminus to near 
Ampthill-sq. 

| Norton Fulgate to Upper Clapton- 
rd. 


"terminus. rd.), to Holloway-rd. 
Cambridge-rd. to county boundary, Caledonian-rd. to Holloway rd. 
Bow Bridge. Paner s- Id. to Kentish Town-rd. 


City- rd. (via Last- rd., Bridport.pl | Hampstead-rd. (via 
New North-rd,Southgate-rd., Mild- 
may Park and Green-lanes) to rd.) to Finsbury Park. 

Manor House. | Hampstead-rd. to Archway Tavern. 

Mintern.at. (via New North-rd., | Kentish Town-rd. to Swains-lane 
;Canonbury-rd. and Holloway-rd.) terminus. 
to Archway Tavern. | Kentish Town-rd, to Malden.rd. 

Mare-at., Hackney, to E«gex-rd. | Hampstead-rd. to Hampstead Heath. 
The following new tramways were recommended to be constructed 

op the conduit system :— 

Farringdon-rd. (Meat Market) (via 
St. John-st. and St. John.st.-rd.) avenue) to St. John.st.-rd. 
to the ' Angel," Islington. Brunswick-rd. to Barking-rd. Bridge. 

The following to be constructed on the overhead system :— 

Cassland-rd. terminus to Dagmar-rd. | Junction between Balls Pond.rd. 

Lower Clapton-rd; (via Kenninghall- (existing lines) and Mildmay Park 
rd. and Evering- rd.) to Stoke (existing lines). 

‘Newington-rd. Great College-st.to High-st., Camden 

Eksex-rd. (via St. Paul's-rd.) to Town. 

‘Canonbury-rd. ` Malden-rd. to Haverstock Hill. 

The consideration of the report was postponed pending conference 

with the local authorities interested. 


Proposed College of Applied Science.—The chairman (Lord Monks- 
well) referred to the letter received from Lord Rosebery (set out in 
full in another part of this issue). 

Mr. CORNWALL (the vice-chairman of the Council) said Lord Rosebery 
had full knowledge of the work of the Council and great experience of 
what should be done in London. This country was very much behind in 
scientific research. The Council's Technical Education Bo ird stated, in a 
report issued last year, that various branches of industry had during the 
last 20 or 50 years been lost to this country owing to foreiga competition, 
and that London industries in particular had greatly suffered. He regarded 
the proposal contained in Lord Rosebery's letter as crowning the work of 
their Technical Education Board, and he believed the Coun^il might be 
relied upon to deal with it in a practical anl statesman'ike manner. He 
moved that the letter be referred to the General Purposes Committee and 
the Technical Education Board. 

"This was agreed to. 


London County Council Tramways. —Camberwell Council 
háving been asked by the Board of Trade for their opinion on tram- 
way proposals affecting tbe borough, are advised by a committee to 
advocate the conduit system for all the proposed lines. The Council 
also suggest that the County Council should construct a line from 
the proposed Lordship-lane tramway to the Crystal Palace. 

It. is intended to run from Westminster to Camberwell, via Ken- 
nington, smaller electric cars than those hitherto in use, and similar 
cars are to be used on the electrical system and also over the cable 
tramway between Brixton-hill and Streatham. Satisfactory tests of 
the new cars were made for the latter purpose on Wednesday. 


Malaga (Spain)—The town of Aguilas, in this district, is now 
lighted by electricity, the owning company being a Spanish one. 
The station plant is gas-driven Westinghouse, and has a capacity of 
2,500 10 c.p. lamps. 


Manchester.— The accounts of the electricity supply department 
for the year ended March show receipts £197,169 and working 
expenses £112,316 :— 

Out of gross profit of £84,853, interest absorbed £43,561, sinking fund 
£28,070 and instalment of loan repayable £4,907, leaving a net surplus of 
£8,515, which has been carried to reserve, bringing this to £25,078. 
Borrowing powers amount to £2,246,121, and the total capital expenditure 
to £1,713,627. During the year the Bloom-street station building has been 
completed, and four 5,500 H. P. generators have been erected ; at Dickinson- 
street two 5,000 H.P. turbo generators have been substituted for four 
400 H. r. belt-driven sets, bringiug the capacity of the station up to 
16,200 H.P. The work of installing plant of 15,000 H.P. at Stuart.street 
and constructing 10 sub-stations in connection therewith (Dr. Kennedy's 
scheme) is making good progress, as is also the carrying out of Mr. Metzger's 
scheme for an additional 12,000 H. p. at Stuart- street station and the various 
sub-stations. 22,198,241 units of electrical energy were generated during 
the year, and 19,400,223 sold. The average price obtained was 2:68d. per 
unit. The number of meters now in use is 6,836. The most noticeable 


Camden-rd., 
Parkhurst-rd. and Seven Sisters- 


Holborn Town Hall (via Rosebery- 


feature of the year was the increased demand for electrical energy for 
power, but more expecially for electric traction. The demand for current 
for private lighting is well maintained. 

In presenting this statement to the Council on Wednesday, the 
chairman of the Electricity committee (Mr. Howarth) said the pros- 
pects of the department were considerably brighter, and it was 
probable that the outcome of the current year’s trading would bea 
surplus instead of a deficit as shown in the estimates submitted a 
short time ago, and the committee were hopeful that before next 
winter some slight reduction might be made in the price of current 
for lighting. The recent reduction in the price of current for power 
was expected to bring about a large accession of customers, and 
negotiations were practically completed with one firm alone which 
would guarantee a sale of three-quarters ofa million units per annum, 

Municipal Telephony.—Stoke-on-Trent Council decided on 
Friday last to co-operate with the other local authorities in the 
Potteries district in an endeavour to obtain “a cheaper and more 
efficient system of telephone communication," but before taking any 
definite steps in the matter the National Company are to be asked to 
reduce their charges. 

Portsmouth Corporation are applying for a further loan of £12,000 
for their telephone department. The manager (Mr. C. M. Gardner) 
has been instructed to prepare a report as to the gradual extension 
of the undertaking. 

Newcastle Emlyn (Wales). —Efforts are being made to establish 
electricity works. A canvass of ratepay ers is being made, and, if the 
result warrants it, a company will be formed to carry out the proposal. 

Newport (Mon.).— The Caerleon-road electric tramway extension 
was officially inspected and opened for trattic on Tuesday. Other 
extensions of the electric tramways are in hand. The burgesses 
have declared against Sunday traflic on the tramways, 

Obituary.—The death of Viscount Colville of Culross. K. T., P.C.. 
a director of the Central London Rail way Co., took place at his 
London residence on Monday evening. His lordship was 85 years 
of age. 

Oral and Correspondence Tuition.— The success of several 
technical training insututions for the tuition of young men entering 
telegraph and other electrical services has led to an increase in the 


number of such establishments where teaching is carried on 


orally and by correspondence, and amongst these may be mentioned 
the Technical Institute, Grahamstown, Cape Town, South Africa, 
whose programme for technological examinations has just reached us. 

Personal.— Mr. Leonard Andrews, joint managing director of the 
Key Engineering Co, has just returned from a visit to the United 
States. The object of Mr. Andrews’ visit was chiefly to assist the 
Stanley Mfg. Co. in the development of his U.S. patents, which 
were acquired by that company last year. B sides introducing into 
the States several English engineering specialities, Me. Audrews has, 
we understand, succeeded in obtaining for the Key Company the 
handling of several American novelties in this country. Mr. Andrews’ 
retirement from the position of consulting engineer to Hastings 
Corporation leaves him free to devote his entire attention to the 
management of the Key Company in the Manchester and northern 
district, Mr. C. J. Cowan, joint managing director of the company, 
looking after their interests in the London and southern district. 

Peterborough.—The electric lighting of Westgate and Church- 
street was commenced on lst inst. 

Perth.—The Council have fixed the charges for electrical energy 
at 44d. per unit for private lighting, to b» reducel to consumers of 
25,000 units to 24d, and 2d. for motive power. 

Pontypridd.—The Council have decided to give notice to the 
British Electric Traction Co. of intention to purchase so much of 
their horse tramways as are in the Council’s district. 


Poplar (London) —The Lighting committee have fixed the fol- 
lowing scale of charges for electric current on the maximum demand 
system :—First 90 hours per quarter, lighting 54. per unit, power 
3d. ; subsequent consumption, lighting 34., power 124. 

Presentation.—The chief telegraph superintendent and electrical 
engineer to the London and North-Western Railway Co. (Mr. J. W. 
Fletcher), who retired from active service on 30th ult., has been 
presented by the members of his staff and his friends with some 
valuable silver plate. 


Ramsgate.—At an adjourned meeting of the Town Council on 
Friday last, further tendera were received from Edmundeon’s Elec- 
tricity Corporation and the Isle of Thanet Electric Tramways and 
Lighting Co. for taking a transfer of the Council’s electric lighting 
order and supplying electricity in the district. Last week it was 
decided not to proceed with the echeme submitted by the National 
Electric Wiring Co., as the Council considered it imadvisable to 
borrow the necessary capital. The Isle of Thanet Company’s offer 
was to supply electricity at 64d. per unit for the first hour and 2d. 
after and to pay to the Corporation the cost of obtaining the pro- 
visional order and of the agreement to be entered into between the 
parties. The Corporation would have the right to purchase the 
distributing network at the end of 10 years on paving the actual 
cost to the company, plus 15 per cent. and the amount paid for the 
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cost of the order, or at the eud of 21 years (and any subsequent 
seven years) on payment of the actual capital expenditure. Edmund- 
son's Corporation offered to supply current on the maximu n demand 

tem at 7d. per unit for the first hour and 3d after and for street 
lighting and power at 2d. The company proposed to form sn inde- 
pendent company to carry on the undertaking. After discussion 
and after hearing Mr. Dykes (Handcock and Dykes, consulting 
engineers to the Council), it was decided to accept the terms of the 
Isle of Thanet Company. 


Ripon.—The Board of Trade have intimated to the Council that, 
if they are satisfied the Council intend to put the terms of their pro- 
visional order of 1901 into force, they will defer consideration of its 
revocation. 


St. Aune's-on-the-Sea. —The accounts of the electricity depart- 
Ihent for the year ended March 31 show total capital expenditure 
£24,300 (increase £5,126. 163. on the year), receipts from sale of 
current for public and private lighting £2,866, making, with meter 
rentals, &c., £2,935. The year’s expenditure was £1,339., and, 
after allowing discounts aad for bad debts, there was £1,519 to 
meet interest (£790. 16s. 84.) and sinking fund (£698. 13s. 4d.), leaviog 
& profit of £109, which has been transferred to reserve. 179,190 
units of current were generated, against 109,234 in 1901-9. 83,754 
were supplied to private consumers and 71,791 to public lamps. 
There are 32 arc and 154 incandescent lamps used for public lighting. 
The total maximum supply demanded was 126kw., compared with 
904kw.in 1901.2. There is the equivalent of 9,630 8 c.p. lamps 
connected to the mains for private and 1,196 for public lighting, the 
figures for the previous year being 4,990 and 1,142 respectively. 


St. Pancras (London) — The net profit on the electricity depart- 
ment for the past year were £16,000. The accounts will b» presented 
at the next meeting of the Council. | MER. 

Scarborough.—An inquiry was held on Saturday into the appli- 
eation of the Council for permission to borrow £3,500 for wood 
paving of electric tramway route. 


Sheffield. — The receipts of the municipal electric tramways for the 
last quarter were £57,193. 1s. 3d., which creates a record for the 
department. | 

oudan Telegraphs.— All the principal and many of the smaller 
towns of the Soudan are now in telegraphic communication with 
Khartoum, which, as a winter resort, is becoming increasingly popular. 

South Africa.— A complete electrical pumping plant has recently 
been installed at the Transvaal and Delagoa Bay collieries, where 
the pits surface works, staff residences aud some of the workmen’s 
dwellings are also lighted electrically. Electric lighting has likewise 
‘been adopted at the Great Eastern collieries. 
~ Spain.—The existing steam tramways from Barcelona to Badalona 
are to be converted to electric traction. 


. Bpan-wire Lighting.—Mr. J. T. Pearson, of Burnley, writes us 
a lengthy communication on this subject. The following extract 
gives the gist of Mr. Pearson’s letter: 

TO THE EDITOR OF THE ELECTRICIAN, 

SIR: The only objections you find against my new system of span-wire 
lighting are, that it is not pleasing to the eye, and that it is not stated in 

»thé description by what method it is proposed to overcome householders, 
objections to the attachment of rosettes to the buildings for the span- wires. 

With regard to the latter point, this objection has not been raised against 
the use of rosettes for spsn-wires for lighting, as the shop windows and 
upper rooms of houses opposite the lamps have the benefit of the illumina- 
tion on account of the lamps being suspended at a bigher and more suit- 
able altitude, and in the centre and not at one side of the thoroughfare. 
In circumstances where this can not be done, the tubular pillars alluded to 
in the'descriptiop, Jin. in diameter at the base and 2in. at the top, anchored 
by a shoe below, the footpath and erected close to the building without 
touching it, are employed. ` : 

In reference to unsightliness, this objection used to be raised against 
the overhead trolley, but has now disappeared. By the adoption of the 
span-wire syatem all impediments to pedestrian traffic are avoided, and only 
about one-balf of the lampe are needed the difference in illumination being 
very great. | 

Spennymoor.—The District Council have accepted the offer of 
the Northern Counties Electricity Supply Co. for lighting the area 
at present lighted by the Spennymoor Gas Co. by incandescent lamps 
of 25 c.p. each at £2. 10s. per lamp per annum. 

Stourport.—Shropshire and Worcestershire Electric Power Co. 
pro to erect a generating station in this district, and intend to 
apply for a provisional electric lighting order. 

Sydney (N.8.W.).—£100,000 is to be expended by the Govern- 
ment on machinery and rolling stock for the electric tramways. 

The Sandwich System of Education.— In connection with the 
correspondence on this subject in our columns, the Rhodes Elec- 
trical Mfg. Co. inform us they are willing to take pupils during the 
summer vacation at their Bradford factory, the premium being 
dependent, on whether the pupilage is required for one, two or three 
summer vacations, whether after this period the student proposes con- 
tinuing his pupilage or not in their factory, and other circumstances. 

Tipton.—The dispnte between the Council and the Midland 
Electric Corporation for Power Distribution as to the supply of 


electricity has been settled amicably. The corporation agree ta 
pay the Council about £600 to meet the costs of obtaiming the 
provisional order, the preparation of agreement, &+,, and al:a to pay 
the Council £50 for tha ensuing year, £150 per annum for the next 
two years, and £200 per annum for the remainder of the 21 years 
and, in addition, 303. per week for a meter inspector. This agree- 
ment has been sealed. E^ 

Tonyrefail.— It has been decided to form a local company, with a 
capital of £1,000, to establish electricity works, 


Vienna.— Horse-drawn cars have disappeared from the streets, and 
on Friday last there was rejoicing over the final converaion of the 
tramways to electric traction. | | 


Wimbledon.—The accounts of the electricity department for the 
year ended March show, after providing for interest and sinkiog 
fund and putting £500 to reserve, a net profit of. £500. 

Wolverhampton.—An amicable settlement of the dispute between 
the Corporation and the Lorain Co. as to the surface-contact tramwayá 
in the town is to be sought. " 

Woolwich.—The following scale of charges for electric current 
has been adopted by the Council: — Lighting: A flat rate of 41. per 
unit, with option of maximum demand system. Power: Up to 
10,000 units, 2d ; 10,000 to 20,000, 13d. ; 20,000 to 30,000, 1id.; 
30,000 and upwards, 11d. Meter rents are abolished. T 

Workhouse Lighting.—Tunbridge Wells Conneil have been asked 
to quote terms for supplying current for lighting Pembury workhouse. 


TRADE NOTES AND NOTICES. .- ' 


[Notices for insertion under this heading must reach us first post Thurs. 
day ; New Catalogues, Price Lists and similar matter early in the eek. 


TENDERS INVITED. | " 
Bath Corporation invite tenders for supply and erection of jet 
condensing plant, feed pump, steam and other pipivg and sundry 
iron work. Specifications from the consulting engineers (Messrs. 
Kincaid, Waller, Manville and Dawson), 29, Great George-street, 
London, S.W., or at the office of the city electrical engineer (Mr. F. 
Teague), 7, Dorchester-street, Bath. Further particulars are given 
in an advertisement. Tenders to the clerk to the urban sanita 
authority (Mr. F. H. Moger), 3, Wood-street, Bath, by noon July 17. 


Derby Electric Lighting committee invite tenders for accumulators, 
balancers and reversible boosters and switchboards. Specifications 
from the borough electrical engineer (Mr. T. P: Wilmshurst), Full- 
street,] Derby, and tenders to town clerk (Mr. G. Trevelyan Lee), 
Tenant-street, Derby, by noon July 13. See advertisement. : 

Heston and Isleworth District Council invite tenders for steam 
engines, dynamos, boosters, balancers, switchboard, Kiting cont 
densers and cooling plant, storage batteries, cables and arc and glow 
lamps for street lig m Specifications from consulting engineers 
(Messrs. J. and J. S.: nright), 47, Victoria-street, London, S. W. 
Tenders to the clerk (Mr. H. J. Baker), Town. Hall, Hounslow, by 
July 23. An advertisement contains further particular. 

Preston Corporation tramways require tenders for supply ‘and 
erection of their tramway power station boiler-house plant, intlud- 
ing economisers, feed-water heaters, electrically’ and steam-dtiven 
pumps and overhead travelling crane. Specifications from the con- 
sulting and resident electrical engineer, Mr. W. H. Tittensor, to 
whom tenders by July 29. See advertisement. : 


Pietermaritzburg Corporation invite tenders for.six completely. 
equipped electric tramcars of the single-deck bogie type and six 
doublc-déck single-truck type. Specifications from consulting engi- 
neers (Messrs. Mordey and Dawharn), 82, Victoria-street, London, 
S.W., after July 7. Tenders to the Corporation's London agents 
(Messrs. Ford Bros), 12, Southampton-street, Fitzroy-equare, W., by 
noon July 29. See also advertisement. m 

The Corporation of Weymouth and Melcombe Regis invite tenders 
for supply, delivery and erection of (1) Lancashire boilers, (2).engines 
and dynamos, (3) overhead travelling crane, (4) switchboard and 
battery boosters, (5) storage battery, (6) are lamps and arc lamp poste, 
g ) pipework, feed pumps, economiser, ejector condensers, &c., (8) 

istributing mains and feeders, "Tenders to town clerk, Mr. Richard 
Nicholas Howard, Municipal Offices, Weymouth, by July 19. 

Tenders are invited for rubber-covered wires and cables, accessories, 
continuous-current meters and centrifugal pump and motor for 
Norwich Corporation electricity department. Tenders (addressed t^ 
chairman Electricity committee)-to the electricity works, Duke-street, 
Norwich, by 10 a.m. July 8. 

West Ham Town Council invite tenders fer high-tension paper- 
insulated cable for tramway feeders; also for telephone and pilot 
wires. Tenders to town clerk (Mr. Fred E. Hilleary), Town Hall, 
Stratford, E., by 4 p.m. of Joly 14. - a 

Stepney (London) Borough Council invite ‘tenders for feed, suction 


and. other pipe-work, water-softeni A and storage tanks. 
Tonders sed chairman of Electrical committee) to 27, Osborn- 
street, Whitechapel, by noon July 21. 
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St. Pancras (London) Borough Council require about 31 miles of 
lead-covered armoured cable. Tenders to tbe town clerk (Mr. C. H. F. 
Barrett), Town Hall, Pancras-road, London, N. W., by noon July 14. 

St. Pancras Borough Council also invite tenders for about 
350,000 carb ns during 12 months; also for an electric jenny aud 
grab for King’s-road power-house. Tenders by noon lith inst. to 
town clerk. 


Hammersmith (London) Borough Council invite tenders for 40 
alternatipg-current series arc lamps and accessories. Tenders to 
‘Mr. H. Thompson, town clerk, by 6 p.m. July 15. 

Poplar (London) Borough Council Electricity committee invite 
tenders for arc lamp carbons, Tenders by 10 a.m. July 8 to the 
town clerk (Mr. Leonard Potts), Council offices, High-street, Poplar. 


Leek Urban District Council invite tenders for switchboard and con- 
nections, balancer trunsto1mer and motor-generator, storage batteries 
and travelliog crane. Tenders by noon July 9. 


Tenders are invited by the Bradford Corporation for building 
work at their new electricity station at Sunbridge-road. Tenders 
by 7th inst. 


Greenock Corporation require tendera for oil and engine-room stores 
for the electricity department. Tenders by July 9. 

Aberdare Council require electric call bells for fire brigade. Tenders 
by July 11. 
Leicester Tramways committee invite tenders by July 10 for 
erection of car sheds, workshops, stores, &c. 

Ealing Town Council invite tenders for oil, &c., for their elec- 
‘tricity department. Tenders by noon July 16. 


Manchester Electricity committee require tenders by noon 17th inst. 
for 2,000 sq. fr. of india-rubber matting. 

St. Asaph (Flint) Guardians invite tenders by 16th inst. for wiring 
the union workhouse and new infirmary. 


Norwegian State Railway Depart ment invite tenders fo > 33,00) kilos. 
of telegraph wire (4-lmm. to 413mm diameter), 1,600 top coverings, 
5,300 insulator holders and 7,000 insulators, Tenders to manager, State 
Railways, Christiania, by 3 p.m. July 15. Conditions on application 
to “ Telegrafinspektórens Kontor, 8, Steners Gade, Christiania. 
Manufacturers have to remember that, apart from the usual customs 
duties, a preference of from 10 to 15 por cent. is given t» native 
manufactures. 


- Tenders will be opened by the Director-General of Posts and 
Telegraphs, Carretas 10, Madrid, at 11 am. on July 25, for 8 tons of 
bronze wire 3mm. diameter and 4 tons of 2min. ditto for the use of 
the State Telegraph Department, at the out:et price of 2,890 pesetas 
(about £82 sterling) per ton. 


Nisch (Servia) Municipal Council invite tenders until July 13 for 
construction and equipment of electricity supply works. 


The Municipal Council of Pointe d. Pitre (Guadaloupe, W. Indies) 
oe tenders until Aug. 29 for a concession for public and private 
lighting. 

TENDERS REOBIVED AND AOCEPTED. 

Kettering District Council have accepted the following tenders :— 

Thomas Parker (I.td.), engines, dynamos and crane, £4,252. 

E. Danks & Co, boilere, £2,382. 103. 

Electrical Power Storage Co., storage battery, £1,049. 

Cox-Walkcre, switchboard and boosters, £2,183. 

Gilbert Arc Lamp Co., arc lamps, £262. 

W. T. Glover & Co., mains and arc lamp poste, £7,694. 7s, 11d. 

Babcock and Wilcox, pipe work, £2,633. 
The tender of the International Electrical Engineering C». was recom- 
mended for accep:ance for the engines, dynamos and crane at £3,727, but 
an amendment in favour of giving the contract to Thomas Parker (Ltd.) 
was carried. 

Bolton Corporation have acceptel the tenders of the Burnand 
Transformer Co. for transformers, Chamberlain. and Hookbe in for 
continuous current meters (large size), Ferranti Limited for con- 
tinuoas-current meters (small size), British Thomson. Houston Co. 
for electric motors, Siemens Bros. & Co. for wire and tape aud 
insulating compound, R. W. Blackwell & Co. for “ P. and D." tape, 
General Electric Co. for rubber tape, insulated wire and cutouts, 
Edison and Swan Co. for incandescent lamps, Baxendale & Co. for 
solder and plumbing metal, British Insulated and Helsby Cables, 
Limited and G. Clarke & Sons for street boxes, service boxes, &c. 

Meesrs. W. H. Allen, Son & Co., Queen's Engineering Works, 
Bedford, have received orders for an 80 B. H. P. engine for Pilkington 
Bros, two 365 B H.P. and two 150 B H.P. engines for Londonderry, 
four 300 n H P. engines for Gibraltar dock yard, four 400 B H. P. engines 
for John Taylor & Sons for the Kola power station and one 500 ; H P. 
and one 270 f H.P. engine for Rotherham, all of their enclosed 
high-speed componud type. | 

For erecting temporary tramcar sheds, West Ham Corporation 
received 28 tenders, including three informal ones and a tender (at 
£1,363) from the works manager. The tenders varied from £1,099 
to £1,878, and the lowest (that of Walker Bros.) was accepted. 


Leicester Corporation are recominen'led by their Tramways com- 
mittee to divide their contract for electric tramcars between Dick, 


4 


Kerr & Co. and the Brush Company. 
about £500 each. 


Leicester Corporation have accepted the tender of W. and T. Avery 
(Lid) for a weighbridge for the tramways power station at £97. 178., 
that of W. Richards & Son for steel roof trusses at £830. 4s, 9d. and 
that of Ashwell and Nesbit for heating apparatus. 

Lancaster Town Council bave accepted the tender of the British 
Griffin Chilled Iron and Steel Co. for two pairs of tramcar wheels 
at £10. 11s. 

Ilkeston Corporation have accepted the tender of the British 
Westinghouse Co. for four additional tramcars (with Milnes bodies) 
on condition that two are delivered by Aug. 1. 

Ilford District Council have accepted the tender of W. Newbold 
& Co. for machinery and tools for their electric tramways department 
at 438 J. 5», 

Derby Corporation on Wednesday accepted the tender of J. G. 
White & C». for reconstructing and electrically equipping the local 
tramways at £87,627. 

Stoke-on-Trent Corporation have accepted the tender of T. Godwin, 
Hauley, for the erection of electricity and destructor works at £5,873. 

Maidenhead Town Council have accepted the tender of W. E. 
Theaker for extensions to electricity station buildings at £874. 

Eccles Corporation have accepted the offer of F. W. Smith & Co. 
for * free” wiring of premises, 

The tender of Edwards and Armstrong has been accepted for 
wiring Cardiff Infirmary. 

Rotherham Council have accepted the tender of R. Taylor & Sons 
for two boilers for the electricity works at £1,280. 

Bristol Corporation have placed an order with the British 
Westinghouse Co. for supply of transformera. 

Hull Corporation have accepted the tender of Mr. A. Bannister 
for steam piping, &c. 

Barnsley Corporation have accepted the tender of Ferranti Limited 
for switch gear at £375. ! | 

Heckmondwyke Council have placed an order with W. T. Henley's 
Co. for mains extensions. 

Faversham Council have accepted the tender of the Anchor Cable 
Co, for new cables, 

Dartford District Council have accepted the tender of S. W. 
Gibson & Cu. for wiring the Westhill baard schools at £43, 133. 61. 


BUSINESS NOTICES. | 

Mr. J. B. Cowen, of the General Incandescent Arc Light Oo. (New 
York), has taken temporary oflices and show rooms 4t €15-117, 
Cannon.street, London, E. C., in addition to the offices, warehouses, 
&c., of the company’s representative (Mr. A. H. Hunt) in the same 
building. 

The London branch office of Ernest Scott and. Mountain (Ltd.) 
is now ut Norfolk House, Laurence Pountney-hill, E. C. Mr. R. G. 
Tyler, M. I. E. E, is London manager. 

Messrs. Van Raden & Co. (L'd) have established a factory at 
Coventry for the manufacture of electrical apparatus and fittings for 
motor cara. 

The Empire Electrical Co. notify the removal of their oflices 
from 17, Grasechurch-street, London, E.C, to Muscovy House, 
Trinity-equare, E. C. 


The cost of the cars will be 


BANKRUPTOY. 

At Croydon Bankruptcy Court on Wednesday, before Mr. Registrar 
Fox, Walter Elliott Rossetter, electrical engineer, 14, Elmer’s End- 
road, Anerley, S.E., was publicly examined. Gross liabilities 
£971. 38. 9d., of which £886. 193. 6d. were expected to rank, the 
deficiency being £173. 17a. 5d. From March to November, 1901, 
debtor was interested in au instrument known as Rossetter's electro- 
magnetic and carbon microphone, and traded with a partner as the 
Eastern Electric Co., at Clapham. Debtors wife was scheduled as 
an unsecured creditur for £470. The examina:ion adjourned. 


Copper Works and Plant Sale.—PDy order of the liquidator, 
Messrs. Fuller, Horsey, Sons aud Cassell will (unless previously 
disposed cf by private treaty) offer for sale by auction, in one 
lot, on the premises, on Wednesday, 29:h inst., at 11 a.m., the long 
leasehold electrical copper depositing works of the Electrical Copper 
Co. (Ltd.)lat Widnes. The letters patent belonging to the company 
will be subsequently offered as a separate lot. Further particulars 
are set out in an advertisement. and orders to view may be obtained 
from the auctioneers, and yarticulars, plans, &», may be obtained 
from the liquidator (Mr. George Kevert), 75, Gracechurch.street, 
London, E C.; the solicitors (Messrs) Downee and Johnson), 11A, 
Union-court, Old Broad-street, E. C.; and the auctioneers, 11, 
Billiter-square, E C. 

Messrs Fuller, Horsey Sons and Cassell will also offer for sale by 
auction, in lots, on the same day and at the same place, the entire 
contents of the works, comprising the electric generating and copper 
depositing plant, &c. Additional information is given in an adver- 
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tisement. Orders to view from the auctioneers, and catalogues from 
the above- mentioned parties. 

Some electric lighting plant, comprising boiler, engine, dynamo, 
accumulators, &c., now at work in a London suburban theatre is for 
sale. Applications to Mr. Denton, 31, Maiden-lane, London, W. C., 
and see advertisement. 


T wo Croseley gas engines and two belt-driven Edison- Hopkinson 
dynamos, two batteries of E.P.S. cells. switchboard, &c., are adver- 
tised for sale in another column. Orders to view from consulting 
engineers (Messre. Massey and Allpress) 25, Queen Aune’s-gute, 
London, S. W. 


Works for Sale. — Modern electrical engineering works are 
advertised for sale as a going concern on another column. Particulars 
from Messrs. David Smith, Garnett & Co., C.A., 22, Booth-street, 
Manchester, or from Messrs. Wheatley Kirk, Price & Co., 5, Albert- 
square, Manchester. | 


Premises to Let.—Messrs. Leopold Farmer & Sons have some 
eligible warehouses and factory premises to let at Stratford, Batter- 
sea and City-road, London, &c., as will be seen in their announce- 
ments on another page. | 


To be Let or Sold.—We have received from Messrs. Leopold 
Farmer & Sone, 46, Gresham-street, London, E.C., a copy of their 
register of waterside premises, wharves, inland factories, warehouses, 
building land, cites, &c., particularly suitable for works premieres 
This register is published monthly, and gives a good deal of infor- 
mation concerning rates in the different boroughs and districts where 
such premises are situated. For manufacturers desirous of establish- 
ing branch factories the list should prove a useful publication, as a 
large number and variety of properties are listed. ' 

" American Street Railway Investments.“ — We have received 
from the McGraw Publishing Company, New York, a copy of the 
annual statistics issued in connection with the Street Railway Journal, 
dealing with street railway securities as an investment. The book 
is a bulky volume giving a mass of information regarding the atreet 
railways of the United States, and is 1 by an excellent 
set of mah s. The information is right up-to-date, having been cor- 
rected to April 15, 1903. A review of the year, which introduces 
the statistical matter, deals with the general progress of the various 
undertakings, and records, amongst other items of interest, satisfactory 
earnings from the investors standpoint, and shows the capital 
invested in the street railway industry of the States to be very much 
larger than at any previous time. The preliminary report of the 
Census Office, Washington, published on May 5, 1902, which is fully 
set ont in the “review,” shows that the number of companies engaged 
in street railway enterprise at that date was 987 ; the total length 
of single track operated 22,589:47 miles; total number of cars (pas- 
senger and otherwise), 67,199; total car mileage, 1 097,806,884 ; 
pascengera carried, 5,876,000,000 ; persons killed, 1,216; injured, 
47,428. This is the tenth annual volume of a very useful publication, 
and the compilers give a great deal more information than tbat 
provided by the Census Office, at any rate up to the date of the 
publication of the book, for there are altogether in the volume 
reports of 13,061 companies, showing in detail the financial aud 
physical condition of the properties. There are 25 folding maps, 
some in colours, and an elaborate table showing by comparisions the 
gross receipts of all companies earning $25,000 or over for the years 
1901 and 1902. As each report gives the date when the information 
is supplied firet hand by each company, the information will be 
accepted as official and accurate to that date. For those requirin 
information of this character the book is invaluable. The published 


price is $5, or El. 1s.sterling. Copies cau be obtained through “ The | 


Electrician " Company. 

Stanley Railway Level.—Messra. W. F. Stanley & Co, Great 
Turnstile, London, have introduced a new engineers level. The 
Instrument is constructed on a new principle, which gives greater 
strength and rigidity, combined with less we'ght, and has many 


The “Stanley " Railway Level. 
fewer separate parts screwel and soldered together than has hitherto 


the case with such apparatus. It is claimed to be, from the 
strength and compactness with which it is constructed, particularly 


adapted for hard wear, such as the laying of electric mains, tram- 


waye, Kc. The centre is cast in one piece with and direct on to the 
telescope body and object end. The rack is fixed under a draw tube, 


company 


and the pinion is fitted from side to side of the outer cast body and 
spindled at each end, so that the pinion has a double bearing in the 
cast body, adding greatly to ite s h. The level is fitted with a 
clamp and tangent adjustment, tribracht levelling and patent locking 
plate, so that it can be used on wall or masonry as well as on a 
tripod. The illustration gives a view of the new level. I 


Partridge Sparklet Fuse.—The illustration below shows a new 
type of Partridge's sparklet fuse, which is being placed upon the 
market by Mesers, Elliott Bros, Century Works, Lewisham. This 
type of fuse is suitable f«r currents up to about 30 amperes, and 
pressures up to about 3,000 volts, one of the fuses having been 


employed to open a circuit of 600kw. at 2,500 volts without damage. 
his special type is intended fur use in a transformer chamber, a 
bolt being provided at the back to secure the fuse against a wall. 
This bolt carries a plate which can be screwed to a plate cemented 
into a porcelain box of the fuse. | 


“Qallender” Mains.—Mersrs. Callender's Cable and Construc- 
tion Co., Hamilton House, Victoria Embankment, London, E. C., 
and Erith, report that the past half-year has been a very busy one 
for the company and, as evidence of the extent of the company’s 


operations outside the United Kingdom, there has recently been 


published in book form a set of nearly 30 large eee illue- 
trations of the work of laying Callender mains in the following 
towns :—Christiania, Odense (Denmark), Aalborg (Denmark), 
Copenhagen, Gibraltar, Barcelona, Madrid, Durban, at the Sheba 
old. mines (South Africa), Colombo (Ceylon), Calcutta, Alipo re 
India), Sydney (N. S. W.), Auckland (N. Z.), and Mexico City. The 


brochure is very well got up. 


Catalogues, &c.— The Edison and Swan United Electric Light Co. 
have issued many striking advertisement designs, and have now added 
to the list a new hanging showcard of the Royal Ediswan Lamp, 
depicting '* The Light that Never Fails.” : 

e have to acknowledged from the London Electric Wire Co., 
Golden-lane, London, E.C., a useful pocket list of wire tables just 
issued. The arrangement of the list makes it very easy of reference. 

The Lahmeyer Electrical Co., 109-111, New Oxford' street, 
London, W.C., are iseuing a pamphlet dealing with Lahmeyer 
continuous-current high-speed machines, for which they have the 
sole selling agency for the British Empire. The list is illustrated 
with some excellent examples of these machines. 

The Sir Hiram Maxim Electrical and Engineering Co., 65 and 67, 
Gracechurch-street, London, E.C., have issued a new catalogue 
(sec. E) of accessories for central power plants. Following a lengthy 
list of the principal contracts recently secured or executed by the 
comes a number of well-executed illustrations showing 
plants installed. These are followed by technical particulars of the 
various engineering manufactures of the company, including the 
* Warwick" detartariser, *“ Berryman” improved feed-water heater, 


Wrights improved water softener, Paterson’s system of condensed 


water purifying plant, air pumps (steam or electrically driven), 
direct-acting feed pumps, fe: d-water filters, general castings, st 
stee) cable troughing, dynamos and motors, Maxim lamps, &. The 
catalogue is issued by the company’s contracting department 
From Mesers. Joseph Levi & Co. we have to acknowledge the 
receipt of two well-got-up instrument catalogues. ' One (the optical 
and nautical catalogue) contains particulars ot the electrical instru- 
ments manufactured by Messrs. Richard of Paris, for. whom Messrs. 
Joseph Levi & Co. are agents in this country. This list includes 
examples of all the well-known electrical measuring and recording 
instruments for which this firm have for many years been celebrated. 
'The second catalogue deals mainly with photography, and now that 
the holiday season is upon us, dealers in this class of goods will find 
Messrs. Joseph Levi & Co.’s catalogue of special interest. Every 
requirement in photography is well catered for, and the list, besides 
dealing with special and patented photographic apparatus, is replete 
with information concerning all the many accessories that go to 
make up a photographic outfit. 
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Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from June 24 to 30, with the porta of 
destination ` 
, Africa— Cape Town, £166 ; Durban, £1,427 (including £758 telegraph 
material); East London, £283 ; Port Elizabeth, £50. Argentina— Buenos 
Ayres, £134. Australasia—Auckland, £909; Melbourne, £6; Perth, 
£161 ; Sydney, £56 ; Wellington, £29. Canada —Montreal, £110. Cey lon — 
Colombo, 451. Germany —Bergen, 155 tons cable; Hamburg, "Y £290. 
Holland T Amsterdam, £71. India —Bombay, £29 ; Calcutta, £954 
(including £69 telegraph material. Japan—Y okohama, £167. Portugal 
— Lisbon, £152 (including £110 telegraph material) Russia—Batoum, 
£80 ; Odessa, £25. Sium—Bangkok, £40. Spain—San Santander, £20. 
Straits Scttlements—Singapore, £274 (telegraph material). Sweden — 
Stockholm, £75 (telegraph material). Urwyuay—Monte Video, £32. Total 
£5,521, against £12,187 in the corresponding week last year (June 25 to 
July 1.) 


COMPANIES' MEETINGS AND REPORTS. 


— — 


United River Plate Telephone Co. (Ltd.). 


The annual general meeting was held yesterday, under the presidency 
of Mr. J. [RVING COURTENAY. 

The SECRETARY (Mr. E. M. Reiss) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, the report deals with a period for 
the most part anterior to the great improvement resulting from the 
bountiful harvest with which the River Plate has been favoured, and the 
full benefit of which has yet to be made manifest in the general trade and 
business of the Argentine Republic. Nevertheless, our company has pro- 
gressed and we have little cause for complaint. Unusual expenditure for 
nfaintenance aud renewals was occasioned ia the early part of the year by 
the removal of our chief central exchange to the Avenida de Maye, and, 
during the latter months, by storms of ex'raordinary severity in the 
province of Buenos Ayres, which seriously damaged some of our most 
important lines. Our underground plant, established and being extended 
in Buenos Ayres and commenced elsewhere, will remedy to a consider- 
able extent the risks from these severe storms, but our pole lines 
must always be subject to possible injury from this source. Before 
coming to the accounts, I may say that the position of the company 
to-day is better and stronger than ever. We cover now to a great extent 
the city and proviuee of Buenos Ayres, the richest and most populous dis- 
trict in South America, and we:also occupy the two most populous cities in 

Argentina outside this district —namely, Rosario and Cordoba. We have 

extensive underground plants in operation and in progress in Buenos Ayres 
and in Cordoba, and we intend to put down similar plante in other impor- 
tant localities. Iu. preparation for this we are acquiring new central office 
92 9 its. increasing our underground plant, placing metallic circuits, 
atrebgthening and improving our pole lines and making b2tterments 
generally in the many directions demanded by future as well as by present 
requirements. This capital expenditure gives us increased receipts from 
year to year, but the full value is not immediately evident, and no incon- 
eiderable portion of thisexpenditure may be looked upon as reserve of great 
importance, to be called upon and utilised as the business increases, 
The increase of capital outlay (£89,219) includes the considerable extensions 
ih Buenos Ayres and elsewhere, and those of the underground plaut, the 
work in Cordoba and the acquisition of the Provincial Telephone Co, This 
expenditure brought in during the year over 1,000 new subscribers, and its 
chief value is yet to appear. Our reserve fund, which stands at £75,000, 
iB being inere used this year to £95,000. Taking profit and loss, our receipts 
in the River Plate, £124,400, are £9,600, and the charges to maintenance, 
&c., are: £8,000 more than last year. In the appropriation of profit the 
figures naturally differ. from those of a year ago, the writing off and the 
extra amount paid as interim dividend alone accounting for more than the 
difference in the balance brought down. We, for the fourth year, pay a 
7 per cent. dividend, place £20,000 to reserve, and carry forward £3,713. 
I now move that the report and accounts and the dividend therein 
recommended be approved. 

The MANAGING DIRECTOR (Mr. Frank W. Jones) seconded: — 

Mr. TYRRELL said he thought the profit and loss account ought to 
show the net profit. 


Mr. HERZHEIM ‘thought the directors might pay the dividend free | 


oti income fax. ! 

(The CHAIRMAN: With repect to showing exactly our net profit and 
&» on, we have very fully considered these matters, and we think that it is 
moins advisable to deal with &he:items as we have done. With respect to 
the increase in the charges, wages have gone up, and I expect that we 
shall have to face still higher wages. Iu regard to the particular year 
qovered by the acgounts, I pointed out that there had been a large expense, 
owiug to exceptional storms in the early part of the year and to changes i in 
our central station. "These have all been debited against the year’s revenue, 
and nó doubt they caused a large increase in the charges. Tliey are, 
R. wever, exceptional ; but I may repeat ‘what “I have said before—that 
your expenses ‘are likely to be affected by the severity of ‘storms. In 
regard to other matterá, we are pleased to have the shareholders’ approval 
With réference to the additions we have made to the reserve’: but I will 
not: zo further into thw matter, as we discussed it very fully last year. 

The resolution was then carried unanimously. / 

The fetiring directors, Mr. Frederick. Green and Mr. (Soie Keith, xd 
the retiring auditors were theu re-elected, and a vote of thanks to the 
chairman, directors and staff termipated the proceedings. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The report of the directors 
for the year ended March 31 states that the profits (including £27,438. 7, 
from last year) amount to £266,400, without including £90,537 premiums 
received in respect of new share and debenture capital (which bas been 
carried to reserve) After deducting proportion of general expenses 
chargeable to revenue, and also expenses incurred in connection with 
schemes not proceeded with and written off, contributions to super- 
annuation fund and interest, there remains £208,161. 14s. 11d. It is pro- 
posed to reduce licences and testing of new systems account by £2,500, 
and furniture account by £552. The dividend on the 6 per cent. pre- 
ference shares requires £74,760, and a dividend at the rate of 10 per cnt. 
per annum on ordinary shares, making 8 per cent. for the year £105,437, 
leaving £24,912. 11s. to be carried forward. The reduction of dividend on 
the ordinary shares by 1 per cent. is (the report states) mainly due toa 
larger amount of new capital having been raised during the year which has 
not yet become productive of profit. The subscribed share and deben. 
ture capital at March 51, was £1,320,660 in ordinary shares, £1,564,370 
in 6 per cent. cumulative preference shares and £1,023,818 in 5 per cent, 
perpetual debenture stock, a total of £3,908,848. The total investments, 
after deducting cost of securities sold, stands at £3,569,658. 58. 8d., 
including £201,832. 13s. d. console (at cost £198,143. 158. 7d.); 
£217,041. 11s. 6d. loans and advances to associated companies and others, 
and deposits; and S, 395, 502. 14s. mortgages, debentures, and debenture 
stock and shares of associated and other companies, standing in the books 
at £3,164,472. 188. 7d., less reserved £10,000, The directora propose to 
increase the borrowing powers of the directors upon debentures or debenture 
stock up to an amount equal to the subscribed capital. 

In an appendix to the report particulars are given of the numerous 
undertakings and subsidiary companies in which the British Electric Trac- 
tion Co. is interested. The balance under this head, after deducting cost 
of undertakings transferred, and after writing off expenses incurred m 
respect of schemes not prozeeded with, but including proportion of general 
expenses, is £214,040. Oe. 8d. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—At the 
meeting on Monday the chairm n (Mr. N. G. Burch) gave statistics as to 
the present tramway position ia Buenos Ayres. Of the 500 miles of track 
in the city about half was worked by electric traction. The tramways were 
in a state of transition, aud would ultimately all be worked by electricity. 
The Avylo-Argentine Co. had recently converted their lines at a capital 
outlay of about £1,000,000, and a similar figure would be required for con. 
verting the system of the Grand National and the Nueva lines (about 80 
miles) which would be worked jointly. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The directors’ 
report for year to May 31 states that the gross profit was £19,421. 10s. 5d. 
After deducting all general charges and interim dividends on preference 
and ordinary shares, and providiog for proportion of final dividend accrued 
on the preference shares to May 31, there remains 28,995. 195. 7d., to 
which the directors propo e to add, by transfer from “ provision for con- 
tingencies,” £1,003. Os. 5d., making the total £10,000. This amount is to 
be distributed in the manner set out in full in our last issue. 


ELECTRIC CONSTRUCTION CO. (LTD.) -The repor$ of the directors for 
the year to May 31 states that the net profit for this period was 
£20,736. 198. 9d. ; adding the balance from las? year (£3,504. Gs. 1d.), the 
amount available for distribution is £24,241. 5s. 10d. The directors recom- 
mend the dividend on the 7 per cent. preference shares (to be paid July 31) 
(£4,394, 123.) ; a dividend at the rate of 6 per cent. on the ordinary shares (one- 
half to be paid July 51, and one-half Jan. 50, 1904) (£13,452) ; placing to 
reserve £2,000 aud carrying forward £4,394. 13s. 10d. The reserve will 
then amount to £34,000. The buildings and plant have been thoroughly 
maintained out of revenue, and £5,000 has been credited to depreciation, 
which now amounts to £48,000. The past year (says the report) has 
developed increased competition among both home and foreiga manufac- 
turers of electrical machinery, with consequent reduction in prices, but the 
company has successfully maintained its position, and the net result of 
the business is approximately the same as last year. The directors have, 
therefore, much pleasure in recognising the ability and skill of the manage- 
ment and men by recommending the distribution among them of the usual 
bonus. The new financial year opens with a larger volume of orders in 
hand than at the same time last year, including contracts for two important 
installations of electrical plant, one for His Majesty’s Government in 
Gibraltar and the other for tha Corporation of Wellington, N.Z. The 
traffic and net revenue of the Madras Electric Tramways continue to grow 
satisfactorily, and according to present prospects the improvement will be 
more than maintained in the current year. 

ELECTRICAL POWER STORAGE CO. (LTD.)—The report of the 
directora for the year to May 31 shows that the profit, including 
£854. 143, 9d. brought forward, is £11,983. 178. 10d. Out of this the 


directors have carried £5,000 to reserve and £1,000 to contingent fund, 


and recommend. payment of a dividend of 6 per cent. on the ordinary 


shares (absorbing £5,389. 13s. 7d.) and leaving £594. 4s. 31. to be carried 


forward. Buildings, plaut, tools, &., have been maintained in thorough 
repair and condition at a cost of £3,502. 9s. 8d., provided out of revenue. 
There has again been an increase in the business of the company, the out- 


put having exceeded that of any previous year. Every type of cell for 
power, lighting, automobile and launch has been represented in the increased 


demand. In consequence of the numerous orders received, especially for 


the largest types of cella, it has been found necessary to increase the form- 


ing space at the works, and a new floor has, therefore, been added to the 
main Shop at Millwall to enable the company to keep pace with orders 
received. ' During the year the company has installed batteries in many 
ofthe largest supply btations in the kingdom, and the number of repeat orders 
received affords ratisfactory evidence of the efficiency and value of the 
company's manufactures, 
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GREENWOOD AND BATLEY (LTD.)—For the year ended March 31 the 
directors' report states that, after providing for debenture interest and 
expenses of management, &c., the profit wax £19,178, or, with £3,026 
brought forward, £22,204. £5,000 has been appropriated for depreciation, 
and a dividend of 4 per cent. is recommended on the ordinary shares, 
leaving £3,306 to be carried forward. During the past two years consider- 
able sums have been expended in developing the manufacture of the De 
Laval steam turbine, 


SOUTH LANCASHIRE ELECTRIC POWER CO. (LTD.)—At a meeting of 
this company last week, the chairman (Mr. F. E. Gripper) said the cm- 
pany was formed for the purpose of supplying electricity in bulk to under- 
takers south of the Ribble, with the exception of six county boroughs. The 
capital for the erection of the firet generating station aud for laying the 
first 60 miles of cables had been practically assured. He expected that in 
the course of the next few weeks the contracts would be let, and that they 
would be in a position to supply current next year. 


URBAN ELECTRIC SUPPLY CO. (LTD.)—The annual report states that 
stations at Stamford, Hawick, Twickenham, Weybridge, Godalming, Dart- 
moutb, and Camborne and Redruth, and the tramway between the two 
latter places, were completed and opened during the past year. Although 
these stations were running for an average period of less than six months 
the profits were £2,264. 


J. G. WHITE & CO. LTD.)—At the meeting on Monday the chairman 
(Lord Arthur Butler) congratulated the shareholders on the successful 
result of the company’s operations. The profit for the past half-year was 
£14,623. 10s. 5d., which compared favourably with former results, After 
bringing forward a balance from last report of £11,469. 18s. 6d., the total 
to credit of profit and loss was £26,098. 88. 11d. Their capital had hitherto 
proved sufficient for the company's construction business, but recently 
several favourable propositions had been under consideration, in which the 
question of financial assistance was an important factor, and the directors 
might find it advisable in order to extend the scope of the company's busi- 
ness, to propose a further increase of capital. The outlook for new 
business for the current year was distinctly good. The company had 
recently tendered for the complete construction of the Derby Corpora ion 
Tramways, and the Tramways committee of the Council had recommended 
the acceptance of the company’s tender. The result of the half-year's 
tradiog quite justified the declaration of a 10 per cent. dividend on both 
classes of shares, but the directors had decided only to recommend the fol- 
lowing dividends :—(«) At the rate of 8 per cent. per annum (tax free) on 
6 per cent. cumulative preference shares for the half-year to Feb. 28, 1903, 
absorbing £5,258. 13s. 4d. ; (5) at the rate of 8 per cent. per annum (tax 
free) on the ordinary shares for same period, absorbing £2,000 ; (c) a special 
dividend (tax free), at the rate of 2 per cent. per annum on both preference 
and ordinary shares, absorbing £1,514. 13s, 4d. £5,000 was carried to 
reserve and £14,525, 2s. 5d. forward. 


- 


NEW COMPANIES REGISTERED. 


— 


BRUCE PEEBLES & CO. (LTD.) — Reg. in Edinburgh, June 24, capital 
£200,000 in £1 shares, to acquire business now carried on as D. Bruce 
Peebles & Co., to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, &c. The subrcribers are 
W. C. and A. C. Peebles, engineers, R. S. Portheim, engineer, M. T. Pick- 
etone, engineer, H. Mupgall, coalmaster, J. R. Peebles, engineer, and I. M. 
Somerville Shaw, stockbroker. First directors, W. C. and A. C. Peebles, 
It. S. Portheim, M. T. Pickatone and H. Mungall. Reg. office, Tay Works, 
Bonnington, Edinburgh. Particulars of this company's recent issue of 
capital appeared last week. 


HENLEY’S (SOUTH AFRICA) TELEGRAPH WORKS CO. (LTD).— Reg. 
June 22, capital £2,000 in £1 shares, to carry on in South Africa or else- 
where the business of electricians, telegraph and telephone engineers aud 
contractors, submarine cable, telegraph and telephene instrument manu- 
facturera, wire drawers, producers of light, beat or power by electricity, &a., 
in South Africa or elsewhere, Reg. office, 27, Martin's-lane, London, E. C. 


CITY NOTES. 


— a] 


MEMORANDA.—Bavk rate 5 per cent. (since June 18, 1905). Price of 
silver 243d. per oz. (July 2). Consols 92,°;—92,', for money, 928 — 923 
for account: 23 per cent. 921 — 927 (July 2). Consols Pay Day, Aug. 6; 
Stocks and Shares Continuation Days, July 8 and 25; Ticket Days, July 9 
and 26; Pay Days, July 10 and 27; Mining Share Carry-over Days, 
July "7 and 24. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORP. (LTD.) — 
Warrants for the dividend on the city undertaking 44 per cent. preference 
shares of this Corporation have been posted. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—An interim divi- 
dend has been declared on the ordinary shares of 58. per share. 

MIDLAND ELECTRIC OORPORATION FOR POWER DISTRIBUTION (LTD.) 
—Warrants for debenture interest to June 50 have been posted. 

SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) CO. (LTD.)—Subscrip- 
tions have been invited this week to an issue at par of 10,000 6 per cent. 
cumulative preference shares of £5 each in thiscompany. The issue has 
been underwritten by the British Eleotric Traction Co, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in and to grant a quotation 
to £250,000 41 per cent. debenture stock of the County of London and 
Brush Provincial Elcetric Lighting Co. (Ltd.). The committee have 
ordered the further iesue of 25,000 4 per cent. first debentures of £100 
of the Primitiva Gus and Electric Lighting Co. of Buenos Ayres (Ltd.) to 
be quoted. 


THOMAS PARKER (LTD.)—Subject to final audit, a dividend of 6 per 
cent. for the year ended April 30 is declared. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
Oe errr 


| Week 5 Inc. AGGREGATE. 
Lime. ended | E or Deo. Nc of 1. | Ine. or 
— — | 1| wea mnt] Dec. (a) 
£ £ £ £ 
Aberdeen Corporation..|June27 1, 247 — 48 4| 4804 | 915 
Ayr Corporation - | , 27 369 — 86, 6  2004|* 176 
Barnsley ...—..—.—...| » 19 161 244; 4,247 bes 
Birkenhead ............... MET sii ks "m aad 
*Birmingham Tramwayr; , 27 65,359 — 520 25 134,974 |+ 5,774 
*Blackburn Corporation. „„ 26 909 — 286 515 | 11,668 |+ 674 
Blackpool Corporation.. „ 25 1,025 f 27 512 | 10,263 |+ 1,689 
Blackpool and Fleetwood, ,, 27 684|- 262 — yo 
Bolton Corporation „ 28 1.957 T 581,113 | 24,581 |+ 3,161 
BournemouthCorporat'n| „ 27 9322 .. 15 | 12,405 IT 
Bradford Corporation ...| „„ 28 4,011 558! 13 | 48,024 |+ 5,144 
Brighton Corporation ...|. , 28 947 — 88, 31 | 24,906 |+ 5.190 
Brisbane Tramways...... May 13 2,252 — 93) 19 | 44,591 |+ 714 
*Bristol Trams & Carriage June 26 | 5,481/- 388 5 28,617 '+ 4,702 
Buenos Ayres & Belgranc| May 31 3,705 ＋ 814| 22 | 65,972 '+ 8,059 
Burnley Corporation . June 27 792 141 13 9343 + 1,037 
Calcutta Tramways Co... „ 27 R 29, 686 ＋ R526, 26 RS12.011 ＋R233,773 
Camborne-Redru th.... „„ 29 167| 34 | 3,984 - 
Cardiff Corporation... | „ 27 2,060 — 233| 13 | 24,268 + 9,136 
Carlisle Tramways Co... „ 27 221|- 609/425 | 4,466 |+ 633 
Central London Railway „ 27 7,059 - 2,982 26 181,585 2,147 
Chatham & Dist. Lt. Rys. ,, 25 590 | + 4. 25 | 11,828 T 
City & South London Ry. „„ 28 2.444 — 436, 26 | 79,216 |+ 1,871 
Cork Elec. Trams. Co.. „ 25 566 — 94 25 11,666 E 239 
Devonport & Dist. Trams „ 19 435 — 2 243 10,132 7 281 
Dover Corporation „ 27 267 — 27 15 2,822 T 36 
Dublin & Lucan Railway id sie ee fans " nes 
Dublin Southern Dist... „„ 26 987 — 268 825 20, 750 + 5.951 
Dublin United... „ 26 4, 174 — 329 825 | 92,548 i 
Dudley—Btourbridge ...| , 19 | 795 f 77 24)| 18,897 2,074 
Dundee Corporation.. „ 24 867 f 77 6 5472 578 
East Ham Council ..... „ 27 809/+ 11613 8,520 j+ 2,718 
Gateshead & Dist, Tram- „ 19 8967 120 244; 20,266 8,892 
Glasgow Corporation . „ 27 13,975 T 756, 4 | 55,785 


Gravesend—Northflet | , 19 218) .. 244) 5,057 INE 
Greenock & Port Glasgow] „, 19 | 607 T 79 244, 11,965 1,501 
Halifax Corporation...... M T "T Doy Pu TS 
Hartlepool Tramways .. „ 19 265 — 11! 243 5,897 584 
Hull Corporation. . . „ 27 | 1,862|— 318 +13 | 23,218 |+ 1,385 
Ilkeston Corporation .] „ 24 192 16 1.520 et 
Isle of Thanet Co. ..... isi dh " s Soa: ed en 
Kidderminster & Dist....| „ 19 145 ＋7 10 243 2,849 |+ 211 
Kirkcaldy Corporation.. ud eis T " bee | 
Leeds Corporation ...... „ 27 6023 — 632 13 75,022 |+ 5,712 
*Liverpool Corporation... „ 20 9,669 — 80 25 242.555 |+13,983 
Liverpool Overhead Rly „ 28 1,660 — 50 26 | 41,177 |+ 3,689 
London County Council is er € 905 vus — 
Manchester Corp. ..... „ 27 12.269 1 5, 244 2 | 25,140 | 11,066, : 
Mersey Railway... „ 27 1,486 ＋. 454 26 | 50,989 |+ 281 
Merthyr. =.= —.-.-.—-.| „ 19 195|- 7 244 4,657 — 174 
Middleton. -.. . „ 19 | 290;+ 19 243 7,226 |+. 696 
Newcastle-on-Tyne Corj| ,, 27 4,525 + 77 26 | 75,006 ee - 
*Jldham, Ashton & Hyde „ 19 504|- 36 244 13,556 |+ 1,479 
Perth(W.A.) Elec. Tram „, 26 1,115 7 1013295 , 29,297 DM 
Peterborough ....—.....| „ 19 122| .. 21 | 3,047 TN 
Poole & Dist.. .. w. „ 19 259,4 9 244 6,556 |t 1,115 
*Portamouth Corporation | ,, 27 2,541 7 949 eee s 7 
Potteries . ..... 19 | 1421|- 72 244| 37214 |+ 2,629 
Rothesay «| „ 19 1824 62, 244 1,958 |+ 816 
*Salford Corporation „ 30 | 4156 ＋7 637 T 47,129 |-- 14,110 
Sheerness .......... — „ 17 877 ... | 1 949 XT 
*Sheffield Corporation. „ 28 | 4,757 . 500, 26 110,054 10,511 
Southampton Corp.... „ 26) 3,045/- 95 ... sui $m 
ert eame c „ 10 ‘Seale 1 50 l [e 158 
3 y8 „ + 16 b 6,741 [T 1, 
*B. Staffordshire Trams...| „ 19 828 43 243 19,737 |+ 1,241 
“Sunderland Corporation. „„ 28 | 1,405;- 466 13 | 15,432 |+ 542 
Bwanses Trama. men f B ace È 5 24 Bo + 15 
Taun Trams » = , EIS 
Tynemouth & Dist. —-| „ 19 298 26 243 6,288 |4 942 
Tyneside Trams Co. . . . „ 24 S564} .. 25 7328| + 
Wallasey Dist. Coun, ...| „ 27 738 ＋ 230 115 | 8,562 |+ 1,242 
Weston-super-Mare — „ 17 101|- as 24 1,516 |- 142 
Corporation aes ade it " s - 
Wolverhampton District, „ 19 | 549 7 192 243 9,201 |+ 5,289 
Wrexham ............ | », 19} 118 11 | 1,630 : 
Yorkshire Woollen Dist. „ 19 293 173 4,743 T 


risons are with the corresponding period last 


inus 8 days. 1 Minus 2 days. I Plus 3 days. 


(a) These com 
* Partly electrical. f 


year. E 
$ Plus 2 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


a : ſ a a og 
.| A : L „ Price | 2 BUSINESS 
8 . 4 Price 25 si * BUSINESS, | 3 E 2 NAME. Wed. z3 | DIVIDEND | were TO 
Wed. Z WEEK TO | 4 4 E 2 2 DUE 
E E NAME. 2 8 Due joi 32 July 1| £53 | JULY 1 
July 1. ao | (3X a ig o” zx. = 
e 22 8 — LEE MEM "Od uao 
p= - — — $ j w. 
MW High Low | TELEPHONES st. | est 
AY8,&0. . £ s. d. est. | est. 
ESTIS RARWATSTRA o " 48— 48 ET 7 April, Oct pu "i 6 6/0 | Chili Telephone (fully paid) .......... . 41 —51 415 3] August 4 has 
2/44] Anglo-Arg’tine 8h(1t0260,007)57/C m.Pf. 1— 6 pri Pt St. 67 | National co. Pref. Stock... 102 —194 5 17 6 1031 : 
St. 67 | Do. Permanent e T I Ser an E | . St. 47 Do. Def Stock sss soo 52 81 5 7 10% 8182 
VVV TAM 0 i B : 10| 6/0 | Do. 6 per Cent. Cum. Ist Pref ........ 13 — 11 1 5 9] Feb, Aug P. xs 
10 5/0 t Do. 5. Cuin. "Pref, ———— ec 8 RS we 9 ae 5 0 9 oe 28 SE o 10 6,0 Do. 6 per Cont Cum. 2ud Pref. ...... 12 —13 4 12 4 Feb, Aug " pe 
Bt. 414 Do. 47 Deb. Stock (red.) ............... 93 —98 4 13 vs i oe. b 2.6 Do. 5 per Cent. Non-Cum. 3rd Pref... 5 —h| 415 3| Feb, Aug | 5*| 5 5 
55. | Brisbane Electric Trams. not Ord. 21—3 8 5 8 s; .. „ st] 34 /'*tDo. Deb. Stoex 34 per Cent. (red.) 96 -s | 311 5% June. Dee - 
36 | Do. 5 per Cent. Cum. Pref. ............ 43-47 J . oos SE r A Uo dot Cent: Deb Stack Eod). UL dud" Sar X i 103] 1021 
„ |t Do. 44 per Cent. Deb. Prov. Certs. .. | 109 —103 : 5 b A s 5 1 081 Oriental eee ·—L(ͤ(—t seeenes 1 — 1 % 6 13 4 April, Oct . 
8% | Bristol Tramways and Carriage Ord....| 21 —214 E 11 Feb, Aug T ET 5 à d United e 8 5j —6 6 5 O July : 
44 t Do. Cum. Pref (fully paid) . . 10]— 104 gans ag ae 5i 76 jt Do. b per Cent. Cum Pref. j^ 44-5 5 0 O June, Dee! .. 
4% |t Do. 4 per Cent. Debs . . 107 Sny eb, Aug i eee 54 bo. 5 per Cent. Deb. Stock (red.) 8 103 106 4 14 4 | June, Dec | x 
. | British Columbia Elec. Rlwy. Def. Ord.|. 69 —72 id £s va x» A 
yt. 5% | Do. Pref. Wd airs puce T 01 5 4 2 us a „ 
E Do. 5. Cnm, Perp. Pref. .......... 101 da : i 
44% Do. 4} per Cent. 1st Mort. Debs, ...... 104 — 10. 4 6 1 i | ELECTRICITY e ui | n 
6/0 | British Electric Traction Ord............. 1341-134 5 16 B Feb. At 121˙ 12 A Bla khe«th & Gr'nwich.Dist dol p.) 1 3 114 4 i E ET 
6/0 Do. 6 per Cent. Cum. Pref. ............ 51154 i 10 0 ob, Aug TIPS y St. 447 Do. 4 Ist Db. Stk. bein T pe 2 Ein 1 H 
.| 5/0 Do. 5 per Cent. Perpetual Debs ...... 122 —125 zm mu 23 1016 %% Bournemouth & Poole „ up. Or 1045501 he 10 i d E 
abge tA ͤ (( af TCC de Sak S|) ae 
5100 nn cages iis] 514 3 E ie ee e a 41 EXE cuit bab, 5 102 —10% 4 5 9 5 | AR Een 
St.] 5» |t Do. 5 per Cent. Debs. nee 105 —108 [4 9 9 v. EE No "E /| Bromley (Kent) EL Lt & Power IstDebs.| 101 —104 4 6 7 d Hee cx 
Bt| 57 |t Do. 5 2ud Deb. Stock Prov. Certs. | 9; —100 | 5 0 0 . 1 and so Broinpton 4 Kensiugtoa Elec. Sup. Ord.) 10)—11 3 12 9 ga De Ale cé 
5 40 Calcul Tramways o | 01-71 2 15 2 „ 7863. 636 Do. 7 per Cent. Pref. . . . . 101-107 | 3 5 1|Mar, Sept | 5 
417 |t Do. 4 Ist Deb. Stock (red.) . 105 — 1083 17 0 <a eL os b 36 | Calcutta Electric Supply Ord. —— M 64 - 71 46 8 Ei E 
1/23 | Cape Electric Tramways Shares ......... 31—?3 |6 6 4 . ' Zaf 7i st. gy | Central Elec. Sup. Co. Guar. Db. Stock 106 — lh 3 13 5 apt ui aa 
4 | Central Lopian Oruni. dk Leauge ar E 3 1 2 June, Dec 106 "E b 95 Ta & Strand E Electric Sup... ds o) 5 E 3 p Aug | ^ us 
Á Do. 4 per Cent. Prof. Stoc err Tere —1 : . oe ee 2 0. ber Cen re — A A 
7 | Do. Deferred dae. ep 107 — 10 ae 9 . 101 lid , | po: City C ndertaking lh 2 “Cin. Pret. bui ae 3 no 1105 
nee i ewe Nee daa. coge a RAE E —17 - ee ii y b ck (ree 0 m 2 uie oe 
20 city rbirmiosam Tur. 5 5 Cm. Prf. E — 53 4 10 11 „ E 5 3 Chelsea Electric Supply O G 6 —6} 2 6 2|Mareh ..| j 
rs ne 4 per Cent. Ist Mort, Debs. ..... 99 —102| 318 5 - le. aM | 3t | 442 |* Do. 4} per Cent. Deb Stock (red.) ...| 107 —110 4 1 10 Jn, Dec . bal ] | 1 
Xt. 3) 7 City and 5outh London Rly. Con. Ord. 70 —72 : 15 1 Ln Aug 71} 708 | 1 %% | City of London E Pe 1 dani Ord. qd | i 5 5 2o: Aug 13: 
l eG Do Tur dd * - EE 2 315 9 d = ^ 130 i FE ii Hbo. 4 e bul Stet ed.) xx 121 —16 3 19 4] Jn, Dec 212 ze 
; 95 Do. 10919 menm 128 —] 31 3 17 2 ee 129} 1284 St. 4 E t Do. 4i. Yod Deb. Stock ired ) ewe ts ]u2 —105 4 * 5 aie x ae 
| 47 Do. 4 per Cent. Perpetual Debs ...... 116 —119|3 7 3 | May, Nov Lid ba 10 dU County of London & Brush Prov. Ord. 8 —9 4 : 11 e ! i ds 
is 5 Colombo Trams Ltg. Ist Mt. Ib. (rd.) 103 — 105 4 16 " - 1034 ke 10 6:0 Do. 6 per Cent. Cum. Pref . i i 12 = | ‘ 10 f Mar, Sept 2 5 
60 | Dublin es . Ltd., Ord. i-i : i 18 vi : is Jt. 10 ! Do. 19 D Do Sti Co Ol p HR 13931 2s = 
Do. 6 er en "re imi RAN WX PP NE D Tc NU — * ee ee _( olkestonoe ectri — i. 
5 60 Electric Lt & Pur ieee ay Prt.j 95 5 : P^ a : . ee st, 44% spo: bie T 1 5 ee 1 x i-i ex RE 
4 en 0e d.) i 5 — 91 PE P " ric TU uw 8 -í w A 
; 3n 5 & City Rly. Prf. Ord. (42) 8 —9 bs 8, % 83 b. * Ke & Knixhitshrihse i Ord. PRIN cr | 1 5 E Jai Juy T s 
; rn, Piccadilly & Brompton 5 6% Do. ver Cent. Ist Pref. i.i... 64 — j |oo .. 
n 55 Bros. Scrip Certs. = 91—10 T A i E | st. 4% Kensinztn & e Co & NottingHill | 
100 Imperial Tranmways Or . 1 4 13 0 | Mar, Sept wi aie | (Joint Station; 4 Deb. Stek.(red.)| 103 —106 3 15 6 zd i ss 
6% o. 6 per Cent. Iro. ...... . . . 131—141 i : p Au epe r | 8 .. Landen Electric Supply Ord stie 2 = "m ^ NE. 
240 | Lilo of Tnanet Elec. Trams & Li. 5% PI „ Lap sra P 4% zi ff!!! ten Do C [unicos à as Mr. In, 8. P. 
: nh t Do. 4 per Cent. Deb. Stock ............ 02 —95 4 473 s ee — 10! 76 Metropolitan Electric Sup. Ord.ex new 1741 2184 3 18 5 | April, Oct, 172 17 
17 Liverpool Overhead 3 Ord. ...... cr 1138 l|Feb, ae EL 3t. 43 |f Do. 4 per Cent. Deb. 5 85 d od 108 —112 : iG M Jn, Dec az 2 
7 Pref.. —j——kI(Q D 41 = 4 10 10 | Feb, Au Ey rd 330 . 3 Cent. Mrt. Db. Stock fred.) ] 97 —100 | : T ` * 
ME Dou DE Cur Deb. . od zn 3 19 0 Jas July TE zi 6 0 n MU Electric Ord e 13) — 14} 4 2 9|Maurch....| .. oe 
14% |t Do. 4 per Cen 9 : t ] ’ 12. 113 6 0 g : Deb 2 3 18 5 2 2 
5,0 London United Trams. 57 Cum. Pret.. 113-12 |4 3 4 . TS. 1001 4% | Do. 4 per Cent. Ist Mort. Debs. ......| 99 —102 | PRE: 
4% |t Do. 4. Ist Mort. Dep. Stock 105 — 1073 14 10 sa Los á ! b 30 | Oxford Electric Or. "E T 5 6 4 ll 8 arc . 
.. | Mersey Cou. Ord. Cui s „ 15 E ; I sed «s 44 EM 5 Den. dtock — . . . 3 19 6 - z . 
n er re esce 19 —2 . ve . . A iud Electric. uuu use oe week oa -: ia EE m 
D» (d Cent. Peep. Debs. ENDE 5 —75 T . . a 100 41 - |" Royal Elec., Montreal 4) Ist Mt Dbs. 10) —102 4 8 8 April, Oct x . 
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THE views expressed by the Chairman of the Electric 
Construction Co. yesterday with regard to the recent tariff 
suggestions will be shared by many manufacturers of electrical 
plant. As will be seen by our report of his speech at the 
meeting of the company, he considers that the question of 
protection by tariff is far less important than protection against 
interference between the employers and employed. He 
Instances, as a case in point, the “fair wages clause" inserted 
by the London County Council and other bodies in their 
Specifications, which simply has the effect of enabling foreign 
firms, who cannot be bound by such restrictions, to put in the 
cheapest tenders and thus gain in competition with our home 


manufacturers. 
—  — 


UNTIL the exact proposals of Mr. CHAMBERLAIN are put for- 
ward, it is premature to express a decided opinion upon them; 
but it is safe to say that the English manufacturer will not be 

prepared to give up any of the advantages he gains from Free 


Prick SIXPENCE ue vi 
Abroad 8d., or 16 cents, or 80c., or 70pf. 


Trade unless the colonies consent to grant absolute freedom 
of entry to his manufactures in exchange for the advantages 
they would gain by the taxation of foreign products entering 
this country. If in this manner the colonial markets for 
electrical machinery are rendered more accessible to us than 
at present, this will doubtless have more influence on the 
opinion of electrical engineers than the broader and more 
debatable questions involved. 


THE process of treating difficult and complex sulphide ores, 
which has been worked out by Mr. SWINBURNE and Mr. 
ASHCROFT, is dealt with in a Paper read by the former before 
the Faraday Society last week, a lengthy abstract of which we 
commence in this issue. That young and enterprising body 
has started well by obtaining for its first meeting quite 
a sheaf of excellent and original Papers; among them is 
this on sulphide smelting, which is not the least excellent 
and original The principle of the process is to decompose 
sulphides such as galena and blende with chlorine at a dull 
red heat. The reaction goes smoothly, and the chlorides of the 
metals are readily separated from the gangue. Selective elec- 
trolysis or, what is equivalent, a step-by-step precipitation 
of one metal by another a little higher in the electrical series, 
suffices to recover every valuable constituent. The chlorine 
used is merely a vehicle for conveying the metals away from 
the gangue, and having done its office is returned to chlorinate 
a fresh portion of ore. The process has already been tried on 
a substantial scale, and those best qualified to know, who have 
inspected it at work, are definitely of opinion that it will prove 
successful The estimates of cost given in the Paper are fair 
and clear, and make something better than a case for the view 
that when properly and liberally run the method will prove of 
great commercial importance. 

— 

MR. E. V. CLARK 's letter in our * Correspondence " columns, 
on the question of shallow tunnel tramways in London hardly 
takes full cognisance of the general expert opinion upon the 
points concerning underground locomotion which he raises. 
In the first place, the speakers in the discussion upon 
Mr. CorrRELL'S Paper at the Engineering Conference were 
unanimous in regarding shallow tunnel tram ways as impossible 
for London—and especially the central portion—on account of 
the enormous capital expenditure which would be involved. 
This is also the opinion of others intimately concerned in 


locomotion in London. Indeed, Mr. W. R. GALBRAITH went 
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so far as to predict something akin to a revolution on the part 
of shopkeepers in such main thoroughfares as the Strand 
owing to the possibility of their businesses being ruined 
through the street having to be closed to traffic for lengthy 
periods. The London County Council's subway tramway from 
Theobald's-road will be constructed in connection with the 
Holborn to Strand improvement, and even the London County 
Council would hesitate before proposing such a means of com- 
munication down the Strand. For the present, therefore, the 
question of a crossing such as Mr. CLARK proposes is not likely 
to arise. On the question of confluent junctions in such sub- 
ways, it may be noted that the Board of Trade, and, at their 
instance, the Parliamentary Committees, have practically set 
their face against such junctions in connection with tube 
railways, and we fear that the conditions obtaining on shallow 
tunnel tramways would not be such as to result in any 
appreciable alteration in this disposition on the part of the 
Board of Trade officials. It is much more difficult nowadays 
for a railway company to convinee the railway inspecting 
officers of the Board of the safety of a confluent junction, 
even on a surface railway, than it was some years ago. 
5 

IN cur legal columns, we report an interesting case which 
throws a peculiar light on the law with regard to prepayment 
meters. Although referring to a gas meter, the point it raises 
is equally applicable to prepayment electricity meters. The 
facts were not in dispute: A woman broke open a prepayment 
meter and took possession of money contained in it. By the 
terms of the agreement, the meter was, in a legal sense, on 
hire to the consumer, and the property in the coins could not 
be regarded, therefore, as having passed to the gas company. 
The moral is simply that electricity undertakers and gas com- 
panies should take particular care and obtain expert legal 
advice when framing their prepayment meter agreements. Even 
then, however, there may still be a doubt whether stealing 
from such a piece of apparatus constitutes larceny under the 
present law of the land. Undoubtedly the consumer who 
makes himself liable, under an agreement such as the one in 
this case, for all gas (or electricity) registered by the index of 
the meter, ean be proceeded against for the recovery of the 
money, but a police court remedy and not a civil action is 
what is really needed as a deterrent. 


E e 

THE gas interests, elated at their success in obtaining the 
Insertion of the “ Bermondsey ' recent Electric 
Supply Bills, have gone a step further, and have sought for a 
locus standi to oppose the free wiring clause in the Bill of the 
Willesden Urban District Council. This clause, which we 
give in full in our * Parliamentary ” 
authorising free wiring by the Local Authority, provided that 
the actual wiring work is done by contractors. It is satisfac- 
tory to note, therefore, that the Court of Referees have refused 
the application of the Gas Company. 


3 


clause in 


columns, is a fair one, 


Now that the Irish Land Bill has successfully passed through 
the Committee stage in the House of Commons, we may hope 
that time will be found for the discussion of the new Electric 
Lighting Bill, the text of which we published a fortnight ago. 
A measure such as this one, limiting the veto of local authori- 


ties to electric supply undertakings and extending the dis-- 
cretionary powers of the Board of Trade, would be to the: 
interests of the electrical industry, and no effort should be 
spared to induce individual members of Parliament to use 
their influence to hasten on the measure, if there is any 
possibility of its being passed this Session. 


ST ie Raf eae marcar ccm 


The Cure of Cancer.—At the last meeting of the Vienna 
Society of Medical Men reference was made to two cases in 
which cancerous growths had been removed by means of 
radium rays. 

The American Pacific Cable.—On Saturday, July 4, the last 
connection of the American Pacific cable was completed, when 
President Roosevelt sent a message to Manila opening the new 
route. The cable connects the United States with the 
Philippines, via Honolulu, Midway Island and Guam. 

International Telegraph Conference.— [he International 
Telegraph Conference completed its labours on Wednesday, 
and the revised International Service Regulations" are to be 
signed by the representatives of the various Governments. 
to-day (Friday). The revision has then to be ratified by each 
Contracting State. Consequently, the changes to be intro- 
duced cannot take effect for some months at the earliest. 
Many of the foreign delegates have already left England. 


“The Times" Competition .—The following question in. 
The Times competition is eliciting numerous inquiries :— 

When in 1888 Australia was isolated from telegraphic communication 
with the outside world —when the little ray of light no longer quivered— 
the co’onists, in alarm, called out the military and naval reserves, thinking 
that the sudden break might be the outcome of xar. The possession of a 
certain instrument would bave assured the authorities from this panic, for 
it would have unerringly traced the true cause of the interruption, What 
is that. instrument ? 

National Electrical Contractors’ Association.— Meetings of 
the Northern Section of the National Electrical Contractors’ 
Association were held at the Grand Hotel, Manchester, on 
Saturday last. Members were present from all parts of the 
North of England, and many important matters, including 
registration and training of workmen, municipal trading, &c., 
were discussed. It was reported that good work was being 
done by all the local associations, and that many new members 
had joined. Any electrical contractors in the North of Eng- 
land wishing to become members should write to the hon. 
secretary, W. Cross, 4, St. Nicholas-buildings, Newcastle, who 
will be glad to give them any information. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Dominica — Martinique May 9, 1902 — 
St. Lucia Martinique May 9, 1902 — 
Guadeloupe— Martinique ...... May 9,1902 — 
Puerto Plata — Martinique ...... July 10, 1902 — 
Anjer— Kali and Aug. 2, 1902 — 
Cayenne Pinheiross Aug. 15, 1902 — 
St. Lucia —St. Vincent Sept. 19, 1902 — 
Reissi-Issa (Yemen)— Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne ......... Feb. 27, 1905 — 
New York—Hayti .............-. April 13, 1903 — 
Trinidad—Demerara (No, 1)... June 13, 1903 July 1, 1903. 
Trinidad—Demerara (No. 2)... June 13, 1903 July 1, 1903 
Kwandang— Menado .......... . July 1, 1903 ... — 
Sitoebondo— Band jermas in July 6, 19035 — 


Verband Deutscher Elektrotechniker. The annual meeting. 
of the Verband Deutscher Elektrotechniker was held in 
Mannheim from June 7th to lOth, Prof. Dr. Ulbricht, of 
Dresden, presiding. The most important work of the com- 
mittee during the past year has been the completion of the 
modified regulations concerning the use of electricity at high 
and low voltages. Papers were read by Prof. Arnold 
(Karlsruhe), on Experimental Researches in Continuous- 
current Machines”; by Prof. Goerges (Dresden), on “The 
Working in Parallel of Alternators”; by Freiherr von Gaisberg 
(Hamburg) on * The Return Circuits of the Hamburg Tram- 
way System and Damage done to Piping”; by Herr Busch 
(Ludwigshafen) on ‘Improvements in Motor Electricity 
Meters (Ferraris type)"; by Mr. R. Bauch (Potsdam) on. 
„Hot-wire Ammeters,“ and by Mr. E. Wikander on “ The 
Installation of Electric Supply Stations." 
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The Kew Magnetic Observatory.—The Duke of Buccleuch 
has expressed his willingness to grant an extensive site on 
the Cassock Farm, near Langholm, to which the magnetic 
observatory in Kew Gardens can be removed in order that the 
instruments may be precluded from the disturbance which at 
present takes place, due to the electric tramways in the Kew 
district. It is only intended to carry on the studies of earth 
currents and seismographic observations at the new institu- 
tion, which will be 15 miles from any railway station. The 
regulation of ships’ compasses, &c., will be carried on as usual 
at Kew. On Tuesday, Dr. R. T. Glazebrook, accompanied by 
representatives of the Board of Works and of the Duke of 
Buccleuch, visited Langholm with a view to selecting a site. 
The duke has intimated that he will put no obstacles in the 
way of carrying the project through, and will let the Govern- 
ment have the land required on what may very fairly be 
described as liberal terms. 


A Chemical Electric Sign —The Electrical World of New 
York describes an electric sign composed of a conducting 
material embedded in a foundation of non-conducting material 
and connected in a suitable manner to the supply circuit. 
These conducting elements are covered or permeated with a 
chemical compound which changes colour with change of tem- 
perature, and the following prescription is given for such a 
compound :—Mix one part of powdered cob: Jt and four parts 
of aqua regia, add one part of sodium chloride and 16 parts of 
water, filter and mix with gum to the consistency of paint. 
When current is turned on, the temperature of the conducting 
elements changes and the outline of the design appears in a 
colour different from that at normal temperature. Similar 
effects may be produced by means of electromagnets, which 
attract metallic filings of various colours and produce the 
outline of the letter or character desired. The inventor is a 
Mr. H. B. Wren, to whom a United States patent has been granted. 


City and Guilds of London Institute.—The report of the 
Council to the members of the Institute has just been issued, 
and contains many interesting particulars relating to the 
technical education carried on by the Institute. A sum of 
£1,425 per annum is granted by the University of London 
towards the extension of the work in the engineering depart- 
ment of the Central Technical College; by the transfer of 
Prof. Unwin to the University, which will not affect his work 
at the College, an additional amount will also be saved, and, 
therefore, the College will receive considerable financial benefit 
by its position as a school of the University. Mr. Pope is 
mentioned in the report as the first student of the Institute 
to be elected a Fellow of the Royal Society. An offer of 
£10,000 has been made by an anonymous donor, who has, it is 
said, large engineering works in London, towards the extension 
and equipment of the Finsbury Technical College, provided 
that an additional £20,000 ean be raised elsewhere. This 
extension is apparently much needed, and certain of the City 
companies have already agreed to contribute part of the 
£20,000. "The offer will not remain open indefinitely, and it 
is, therefore, hoped that outside aid will be received in order 
that it may be accepted. 


A Proposed Tramways and Light Railways (Road and Rail) 
Club.—At the suggestion of numerous members of the Tram- 
ways and Light Railways Association and other similar bodies, 
it has been proposed to form a tramways club in London, if 
the scheme meets with sufficient support. The opportunity 
occurs of securing at a reasonable rent desirable premises in 
the Strand, at the junction with Aldwych. It is proposed that 
the club should be managed by a committee, elected by its 
members and free from any outside influence, the proposed 
subscription being two guineas per annum for town members 
and one guinea per annum for country members. The club 
Would offer membership to all those particularly interested in 
Improved means of communication, such as members of both 
Houses of Parliament, corporation and company tramway and 
light railway officials, railway companies both at home and 
abroad, landowners, civil, electrical and mechanical engineers, 
Contractors, manufacturers, solicitors and Parliamentary agents 
and literary men. The official circular of the Tramways and 


Light Railways Association for July points out that many of 
these are already interested in automobilism, in the improve- 
ment of highways generally and in the housing of the working. 
classes, and that a club would form for them a convenient 
meeting place. Full information can be obtained on applica- 
tion to the Secretary of the Tramways and Light Railways. 
Association, Clun House, Surrey-street, Strand, London. 


Rubber Cultivation in Malaya.—The following is an abstract: 
of a report on Hevea Brasiliensis (the tree furnishing the Para. 
rubber of commerce) by Mr. Stanley Arden, superintendent of 
the experimental plantations, Federated Malay States, published 
in the Journal of the Society of Arts :—Plants of Para rubber 
were forwarded directly from Kew to Singapore—and intro- 
duced at the same time into Perak—in the year 1876, and it 
was soon obvious that the climate was eminently suited for 
their culture. After three years the plants had grown to a. 
height of 12ft. to 14ft. In 1887, seeds of these trees were 
successfully planted in the Museum grounds at Taiping, at 
Rummuning Estate (Perak), and a few years later at S'taiwan. 
(Perak) Little attention was paid to the new plant, how- 
ever, by planters, the coffee cultivation at that time being more 
important commercially. The price of coffee declined later on, 
and the production of rubber was taken up seriously. At. 
present in the Malay peninsula alone there are at least 
12,000 acres planted with hevea, representing about 1,500,000 
trees. It is stated that to open and maintain a plantation of 
500 acres, with trees 20ft. apart, until it is productive a. 
capital of nearly £6,000 is required. This sum does not include 
interest on capital. The author calculates that from the sixth. 
year the plantation begins to pay, and that its value then 
rapidly increases. By the time the trees are nine years, old 
the yield should average at least 150lb. of rubber per acre, and 
probably 200lb. the following year. 


A 20-ton Storage Battery Locomotive.— Owing to the fact 
that it is extremely dangerous to take steam locomotives, or 
even electric locomotives driven from a trolley wire, into cotton 
factories, a storage battery locomotive has been introduced into. 
the works of the Massachusetts Cotton Mills at Lowell, Mass., 
U.S.A. Waggons were formerly hauled by three horses to 
within a short distance of the entry to the building, when, after 
unhitching the horses, the waggon was permitted to travel by 
its own momentum to the required position. This method. 
was, however, expensive, and became inconvenient as the 
buildings were extended. The new locomotive is of standard 
gauge, and has an external appearance somewhat similar to 
those used by the Central London Railway. Its extreme. 
length is 21ft. Jin. and height 12ft. lin. The wheel base is 
7ft. 6in. in length, and on the level it attains a speed of 2 to 
4 miles per hour. Both ends of the locomotive are employed 
for the accommodation of the battery, and the axles are driven 
by chain gearing. By varying the connections of the two 
specially-wound motors and the battery efficient speed control 
is effected. Two levers control all the motions of the locomo- 
tive, and the controller possesses no features of special interest. 
The batteries are generally charged during the day at frequent 
intervals and at such times when no work 1s required of them. 
The locomotive was built by the C. W. Hunt Co., and the 
Electric Storage Dattery Co. supplied the battery, which is of 
special design in order to stand severe mechanical shocks and 
to prevent spilling of the acid. 


An Edison Wireless Telegraph Patent.—Among Edison's 
patents on wireless telegraphy which, the Electrical. orld of 
New York says, have been secured by the American Marconi 
Company, is one dated December 29, 1891, and containing the. 
following passage :— 

I have discovered a new and useful improvement in means of transmitting 
s‘gnals electrically, having elevated induction plates or devices, I have 
discovered that, if sufficient elevation be obtained to overcome the curva- 
ture of the earth’s surface and to reduce to a minimum the earth's 
absorption, electric telegraphing or signalling between distant points can 
be carried on by induction without the use of wires connecting such distant 
pointe. This discovery is especially applicable to telegraphing across bodies 
of water, thus avoiding the use of submarine cables, or for communicating 
between vessels at sea, or between vessels at sea and points on land; but it: 
is also applicable to electric communication between distant points on land, 
it being necessary, however, on land, to increase the elevation in order to: 
reduce to a minimum the induction-abaorbing effect of houses, trees and 
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elevations in the land itself. At sea, from an elevation of 100ft, I can 
communicate electrically a great distance, and since this elevation, or one 
aufficiently high, can be had by utilising the masts of ships, signals can be 
sent and received between ships separated a considerable distance, and, by 
repeating the signals from ship to ship, communication can be established 
between points at any distance apart or across the largest seas, or even 
.oceans. The collision of ships in fogs can be prevented by this character 
of signalling by the use of which, also, the safety of a ship in approaching 
a dangerous coast in foggy weather can be assured. In communicating 
between points on land poles of great height can be used, or captive 
\ balloons. At these elevated points, whether upon the masts of ships, upon 
poles or balloons, condensing surfaces of metal or other conductor of elec- 
tricity are located. Each condensing surface is connected with the earth 
by an electrical conducting wire. On land this earth connection would be 
one of the usual character in telegraphy. At sea the wire would run to 
one or more metal plates on the bottom of the vessel, where the earth 
. connection would be made with the water. 

Electrolysis of Water Mains.—ZFngineering News of New 
York states that experimental measures to prevent electrolysis 
.of water mains were taken by the Boston Elevated Railway 
Co. in 1902, with the co-operation and advice of the Metro- 
politan Water and Sewerage Board. Three sections of 48in. 
main, in the vicinity of a power-station, were chosen. One 
section was 26ft. long and was opposite the power-house ; 
another, 77ft. long, was crossed by three tracks entering a car 
house; the third, 39ft. in length, was under two tracks, at a 

curve. The treatment is described as follows in the report of 
the board for 1902 :— 

The pipes were first thoroughly cleaned with scrapers and wire brushes. 
A coat of asphalte paint was then applied, and over this a layer of Warren’s 
" Kiola rock asphalte wire composition" was applied hot. A sheet of 
. burlap was then wrapped round the pipe, and over this another layer of 
the hot asphalte was put on. The insulation waa applied in short sections, 
which overlapped about 6in. at the junction lines, and when completed 
was from lin. to zin. in thickness. As the trench was refilled, three lines 
of old tram rails were laid in the trench parallel with the axes of the pipes, 
. and about 6in. from the bells at the nearest point. These rails were con- 
nected to the pipe line by means of 0000 copper boads soldered to the 
pipe bells near the ends of each insulated section. The rails were also con- 
nected at the ends with similar copper bonds. Where the pipe line was 
located under the car track, the rails were placed in a horizontal plane 
directly over the pipes, and opposite the power station where there are no 
tracks in the street they were placed in a vertical plane. Arrangements 
have been made so that the amount of electricity flowing off from the rails 

. can be measured, and also the amount flowing on the pipes. All of the 
pipes insulated showed the effecta of the electrolytic action, and some of 
them had been very badly damaged. Careful measurements and plaster 
of Paris impressions of many of the pittings were made, for future reference. 

On one pipe there were about 80 pittings, varying in size from circles Hin. 
in diameter to bands 30in. long by lin. to 1Àin. in width, and from yin. 
to yin. in depth. 

Private Bill Procedure.— The Daily Telegraph's Lobby corre- 
spondent reports that, as a result of deliberations between the 
responsible authorities in the Houses of Lords and Commons, 
& scheme is about to be introduced into the latter for an 
alteration of standing orders having for its object the accelera- 
tion of the passage of private bills through Parliament and a 
decrease in the expense. The measure will include a plan for 
strengthening the Court of Referees. It is proposed that this 
shall consist in future of the chairman or deputy-chairman 
and not less than seven other members of Parliament appointed 
by the Speaker, who will have the assistance of an officer or 

officers of the House as assessor or assessors, At present the 

Court consists of the Chairman of Committees and three other 
members, there being power to set up a second Court with a 
member of the House as chairman. Chambers of commerce 
and agriculture, or bodies representing trade or business in a 
district, are, under the existing rules, entitled to be heard 
against railway bills. That right is now to be enlarged, so as 
to include any body of persons, corporate or incorporate, sufti- 
ciently representing a particular trade, business, or interest. 
There will be a panel of members to assist the chairman or 
deputy with the committees on unopposed bills, and this 
tribunal will have the power to decide minor points between 
the parties. Henceforth, as soon as a private bill has been 
laid on the table, it will be deemed to have been read a first 
time and ordered for second reading, thus getting rid of the 
first reading stage altogether. Another change in contempla- 
tion is that a measure relating to the supply of electricity 
shall be reported upon by the Board of Trade before passing 
to the statute book. 


The Forthcoming Yacht Race and Wireless Telegraphy.— 
The De Forest Wireless Telegraph Co. has sent us the follow- 
ing particulars of their equipment of Sir Thomas Lipton's 


steam yacht “Erin.” The complete apparatus was shipped 
from New York six weeks ago and installed on the yacht at 
Gourock, Scotland, just prior to her westward trip convoying 
the challenger “Shamrock III.,“ and her consorts, the 
“Shamrock IL" and ocean-going tug cruiser. A cabin has 
been built above the saloon of the “ Erin," and a special top- 
mast and yard-arm, 120ft. above the operating cabin, have been 
fitted. The aerial consists of five rubber-covered stranded 
wires 6in. apart, and strung very taut from the roof-insulator 
to the yard. Notwithstanding the unusually rough voyage 
experienced the aerial and rigging did not suffer damage. A 
lkw. alternating-current generator was belted directly to the 
fly wheel of one of the two dynamo engines on board, the rest 
of the apparatus being located in the operator’s cabin. 
Operators at the De Forest stations at Block Island, Point 
Judith and Coney Island were on the look-out for the first 
news from the vessels from the night of June 12th, but on 
account of the rough seas encountered the “Erin” did not 
arrive within hailing distance until 10:50 p.m. on the 14th. 
Block Island and Coney Island picked the boat up almost 
simultaneously, she being at that time 120 miles from Sandy 
Hook light. The De Forest station at Coney Island had 
recently been re-equipped with 6kw. apparatus, so: that the 
operator aboard the Erin“ heard a call several times before 
he was able to reply. Among the first messages exchanged 
was the following from Capt. Matthews to Sir Thomas Lipton : 
“Fleet arrives safely Sandy Hook to-morrow 6 a.m. Expe- 
rienced rough weather during voyage. ‘Shamrock’ all right. 
The De Forest wireless worked well 100 miles. — Matthews." 
At eight o'clock the next morning, when the vessels were just 
rounding Sandy Hook, the reply was received and telegraphed 
to the “Erin.” It is said that the Marconi operator at 
Sagaporack or Babylon continued sending out long and mean- 
ingless dashes throughout the interchange of greetings, but no 
inconvenience was experienced by the De Forest operators. 
During the trial races of the two ** Shamrocks " and through- 
out his stay in American waters Sir Thomas Lipton will be 
kept in touch with the De Forest stations around New York 
by the wireless system, a De Forest operator being kept on 
board continuously for this purpose. 


Tests of Nernst Lamps.—The Electrical Company have sent 
us the following particulars of a second series of tests made by 
Mr. Hoadley, borough electrical engineer of Maidstone. The 
illumination tests were made in the streets with a Trotter 
illumination photometer. 


Second Life Test of 4-ampere Nernst Lamps. 
6 lamps...... 210 volts...... 20 volt resistances = 230 volts. 
6 215 5 


1 p tt » » = » 
6 „ 


siis 220 , ....20 „ " —240 „ 
Switched on 12 noon, April 8, 1903. Switched off 5 p.m. June 22, 1903. 


230 Volt Lamps. 235 Volt Lamps. | 240 Volt Lamps. 


1. 555 hrs. 45 min. I. 1,673 hra. 30 min. 1. 1,802 hrs., still burning 
2. 1,494 „ 2. 583 „ i 2. 707 „ 

3. 1,802 „still burning 3. 1,802 „still burning 3. 824 , 30 min. 

4. 1.892 „ 5 4, 1,802 „ ) 4. 1,802 „ still burning 
5. 1,802 „ » 5. 1,802 „ ‘i 5. 476 „ 

6. 1,892 „ " 6. 1,892 „ s 6. 411 „ 

Average hours burning Average hours e Average hours burning 


= 1 1 i z= 


7 


The lamps still burning have been taken as burnt out at 1,802 hours. 
Illumination Tests. The unit is one candle-foot. 


Arc Lamps. Gas Lamp (Incandescent). 

Distance. Reading. Distance. Reading. 

15ft. ...... 0:29 lOft. ...... 0:065 

20 ft . 0215 I5ft. Wed 0:04 

o0ft. ..... 0:135 20 fe 0:026 

Oft ...... 0:055 SOft. ...... 0:012 

5Oft. ...... 0:045 40ft. ...... 0:0055 

60ft. ...... 0:025 | 

O'S Nernst Lump with Prism Globe. O'S Nernst Lamp with Clear Globe. 
Distance. Reading. Distance, Reading. 

Oft. 0:052 lOft. ... 0:125 

loft. ...... 0:05 15ft. 0:108 

20 ft. 0:034 20ft. ...... 0:082 

Oft 0:02 S0ft. ...... 0:025 

40ft. ...... 0°0035 4Oft. ...... 0:015 

(035 Nernst Lamp with Prism Globe. | 0:25 Nernst Lamp with CleargGlobe. 

Distance. Reading.) | Distance. Reading. 

LOL uos 0 095 lOft. ...... 0:12 

151t. . 0:04 | 15 t. 0:06 

20ft. ...... 0:028 20ft. .- 0:01 

50O0 fe 0:015 Oft. ...... 0:012 

4Oft. ...... 0:006 40ft. ...... 0 005 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | ! 

A Radio-Active Gas from Merewy.—R. J. Strutt has dis- 
covered that a radio-active gas or emanation can be obtained 
by drawing air over hot copper, or by bubbling it through hot 
or cold mercury. By repeated circulation through mercury 
very considerable activity can be obtained, activity of quite a 
different order from that of metals as ordinarily observed. 
The mercury emanation deposits radio-active matter on the 
walls of the vessel containing it. This deposit remains after 
blowing out the gas, and possesses at first, perhaps, one-sixth 
of the activity of the latter. This induced activity falls to 
half value in 20 minutes. The emanation itself decays in 
activity according to an exponential law, falling to half value 
in about three days. As regards the apparatus, a mercurial 
air pump was used to circulate the air continuously through a 
gently sloping tube containing mercury heated to 300deg. in 
which the bubblingtook place. Theair, after passing through 
this tube was drawn through a stop-cock into the pump-head, 
whence it passed into a vessel containing the electroscope. 
The rate of leak was increased 125 times after several days’ 


circulation. ` 
(Hon. R. J. STRUTT, Phi. Mag., July, 1903.] 


Galvanometer Mirrors. — W. Watson describes a method of 
preparing light galvanometer mirrors, which he claims to be 
capable of avoiding the distortion due to the varnishing and 
cementing of the ordinary thin silvered mirrors. He makes 
the mirror of fused silica, and covers it in the front with a 
platinum facing, which has sufficient polish and does not 
tarnish in air if left unvarnished. To give the polished 
surface its reflecting coating a very thin layer of the platinising 
liquid is uniformly painted over the surface with a clean 
brush, and the disc is placed on a metal plate over a water 
bath. When the coating is quite dry, the disc is heated in a 
small muffle made by bending a sheet of thin sheet iron and 
placing it over a large Bunsen flame. The heating must be 
continued till a fairly bright red is attained, and should be 
done quickly. The surface thus obtained will be very bright, 
and will not require polishing. If the film is too thin, a 
second coating of the platinising liquid can be given. The 
mirror can be ground down to a thickness of 0:2mm., and should 


have a diameter of lem. and weigh about 0:040 gramme. 


** Half-silvered" mirrors can be advantageously prepared by this 
method. 
[W. Watson, Phi. Mug., July, 1903.] 


Origin of Atmospheric Hadio-Activity.—H. Geitel claims to 
have found that the radio-activity observed in cave-air is 
derived from the loose earth, and that the stone or brickwork 
of cellars does not give out an emanation. Indeed, he quotes 
a case from the Harz where the open air showed a great deal 
more ionisation than a cellar. On bringing a zinc bowl filled 
with garden soil under a glass shade, with an electroscope, the 
air under the glass shade was considerably ionised. No such 
ionisation was produced by sand. On treating the earth with 
dilute hydrochloric acid to remove the calcium carbonate the 
radio- activity was slightly reduced, but it recovered in a few 
days, and no perceptible reduction can be discovered, even 
now after eight months. The author found that the radio- 
activity of the soil is somehow embodied in the clay, but did 
not succeed in isolating it. Research is rendered difficult by 
the fact that inactive clay, when buried in the ground, acquires 
an induced radio-activity. Sidot blende, introduced into a 
large cylinder communicating with the garden earth and kept 
there at a negative potential of several thousand volts for 
some hours, showed a scintillating phosphorescence such as 
described by Crookes. But since there were in this case no 
electrons impinging upon the blende, the author thinks that 
the flashes are rather due to the projection of electrons from 
the sparkling surface. 

(H. Gurren, Phys. Zeitschr., July 1, 1908. 


Pitch of the Singing Arc.—S, Meisel points out that, contrary 
to Tissot's supposition, Duddell's singing arc does not obey 
Thomson's simple law, and that its period cannot be calculated 


from the formula T=2r /LC. The proposal to utilise the 


singing are for the determination of small inductances falls to 
the ground. The author first used a siren to determine the 
pitch of the arc, but failed to get unison owing to the fluctua- 
tions of the pitch. He then tried a photographic method,. 
and obtained very clear records ef intermittent luminosity,. 
which at once disposed of Ascoli and Manzetti's supposition 
that the singing arc gives out two notes, ene of which is proper 
to the are while the other depends upon the capacity and 
inductance in the circuit. The author obtained a period of 
0:00075 second in a case where, according to omson's - 
formula, it should have been 0:0006 second. When the current 
is increased the note rises in pitch. The author also used a. 
stroboscopie method for determining the pitch, and found that. 
the apparent stoppage of the lines at certain intervals can 
be explained by a single pitch. He hopes by further studies of 
this kind to elucidate the true resistance of the arc. 
[S. Marsan, Phys. Zeitschr., July 1, 1908. 


A New Vacuum Stop-cock.—The ordinary mercury-sealed 
stop-cock has the defect that, though the interior of the: 
apparatus is sealed off from the atmosphere, there is no 
mercury sealing between the two portions of the apparatus 
joined. by the stop-cock, thus leaving unprotected the route: 
by which a leak is most likely to take place. This defect is 
sometimes obviated by the addition of a movable mercury 
reservoir, but S. R. Milner has designed the stop-cock shown: 


in the diagram, where a through connection is shown between. 
the tubes A and B. On turning the plug y through 180deg.. 
the separate portions of mercury m4, m, and m, seal off B both. 
from the atmosphere and from A. C is a trap to catch any 

excess of mercury from ma To test the stop-cock, the author 
connected a vacuum tube to B, exhausted it so that the 

Crookes dark space was 20cm. long, and exposed it to leakage: 
through the stop-cock for. a week. At the end of that time the 
dark space had only decreased by a few centimetres. 

[S. R. MıLNER, Phil. Mag., July, 1903.] 


p———— M———— M—À 


Conical Pole-pieces.— According to the  Elektrotechnische: 
Rundschau, D. Bergmann, in Stockholm, has introduced conical. 
pole-pieces for dynamos and motors in place of the cylindrical 
type now in general use. The object is, by reducing the pole- 
piece surface and the mean distance from pole to pole and the 
density of the magnetic flux at the part adjoining the base of 
the cone, to minimise the magnetic leakage and therefore the 
opposing action of the counter-ampere-turns of the armature. 
Without increasing sparking (in the case.of continuous-current 
machines) or the distortion of the field, it is therefore possible 
to increase the ampere-turns of the armature, and thus the 
output of the machine. 
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THE 600KW. DOUBLE-CURRENT GENERATORS AT 
THE TRAFFORD PARK POWER STATION. 


In the issues of The Electrician of the 13th and 20th of 
March last we published a description of the Trafford Park 
power station. By the courtesy of The Electrical Co., we 
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The armature is of the slotted drum type, and is built up of 
15 segments, each of which consists of 774 stampings 0°5mm., 
thick and of six end stampings 2mm. thick. e effective 
width of the armature is therefore 299mm. Each stamping is 
insulated by a layer of silk-paper 0:02mm. thick. To increase 
further the resistance along the path of eddy-currents a layer 
of packing paper 0:25mm. thick is inserted between the stamp- 
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Section and Side View. 


Fic. 1.—General Arrangement of Double-Current Generator. 


-are now able to give further particulars and illustrations of the 
-generator in question. 


The machine has 20 poles, the pole-pieces being laminated. 


: - 
n E 


. Fic. 2.—Shape of Slot. Twice Full Size. 


ings in distances of about 20mm. As will be seen from Fig. 1, 
two radial air-ducts assist in the cooling of the armature. 
When built up, the diameter of the armature comes to 2,300mm. 

Each armature segment has 31 slots and a half slot at each 
end, amounting for the whole periphery to 480 slots, the form 
and dimensions of which are given in Figs. 2 and 3. 

The winding consists of 480 former-wound double coils, the 
bars of which are 3mm. by 4mm. bare and 3:5mm. by 45mm. 
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Fic, 3.— View of Stamping. 


They carry both shunt and series field windin 
dynamo may run shunt or compound at wi 
‘current is taken from the station bus bars. 


8, so that the | insulated. The winding pitch is from 1—98— 195, and so on. 
The shunt There are 960 segments on the commutator. The construc- 
tion of the armature spider with its end plates for clamping 
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the armature segments and for supporting the ends of the coils, 
as also the method employed in building up the commutator 
and the slip-rings is so clearly shown in Fig. 1 as to require 
no further description. 

The brush rocker for the continuous current side is supported 
by four brackets, screwed to the carcase, while that for the 
alternating side is supported from the bearings. Carbon 
brushes collect the continuous and copper brushes the alter- 
nating current. 

The generator is directly coupled to a Browett-Lindley 
1,000 H. P. steam engine, running at 180 revs. per min. Its 
normal capacity is 600kw., either for continuous or alternating 
current or both simultaneously, but the makers inform us that 
the generator will give 325kw. for 15min. without undue 
electrical or mechanical strain. 

Three-phase current is generated at from 325 to 355 volts, 
regulated by field resistances, and at a frequency of 30 — per 

sec. The guaranteed maximum temperature rise in any part 
of the machine, after an eight hours’ test at full load, is 70°F. 
The specified efficiency at full load is 95:5 per cent., and at 
half load 93:5 per cent. 


THE MANCHESTER ACCOUNTS. 


Although Manchester was displaced in 1900 from the posi- 
tion of having the largest electricity supply business in the 
provinces, or even amongst British municipal undertakings, its 
career has continued to secure the amount of interest first 
attracted to itself by Dr. Hopkinson's five-wire continuous- 
current system. Unfortunately, much of its latter-day interest 
has been afforded not so much by its engineering aud econo- 
" mical features as by unedifying differences and suspicions 
amongst many of those entrusted with the direction of its 
affairs. There is a homely saying, that Too many cooks 
spoil the broth," and, without wishing to imply that the under- 
taking at Manchester has been so much as spoilt, we opine that 
it has suffered severely from undue interference with those in 
immediate responsibility. 

À great deal has been heard within the last year of the need- 
less and excessive installation of plant in the three generating 
stations. With a view to studying this point we have taken 
the capital expenditure figures of seven large provincial muni- 
cipal stations. The means of their capital expenditure per 
kilowatt of capacity was £66, of their capital per maximum 
demand (in kilowatts) £110, and of the ratio of plant capacity 
(kilowatts) to maximum demand (kilowatts) 1:65. The corre- 
sponding values for Manchester for 1903 were—£74, £134 and 
1:80. This comparison suggests that while there is at present 
some excess of capital expenditure over the normal, it arises more 
from a rather high expenditure per kilowatt of plant capacity 
than from an abnormally high plant capacity in relation to the 
demand on the station. Of course, the figures given for 
Manchester are on the basis of the plant capacity at March 31st 
last. At that date the Dickinson-street station had an engine 
capacity of 16,200 r.H.P, the Bloom-street station 14,000 J. H. P., 
and the Stuart-street station 10,000 I. H.P.—a total of 40,000 I. H. P. 
or a normal Aow«att capacity of 23,050. The maximum load 
reached up to that date was 12,775kw. 

The plant at the Stuart-street station is the first part of 
Dr. Kennedy's installation of a total of 15,000 H.P., and we 
learn that steady progress is being made with the work in 
-connection with the additional installation of plant to 
12,000 r.H.P. under Mr. Metzger's scheme. The full comple- 
tion of the Stuart-street station will thus mean an addition to 
the above kilowatt capacity (of 23,050 at March 31st last) of 
about 9,800kw. capacity. 

The financial results of the working during the year indicate 
a decided improvement on the preceding year. This was only 
to be fairly expected in view of the great expansion of the 
load. Instead of an output of 10,502,299, last year's units 
-sold amounted to 17,400,223, of which 46 per cent. was taken 
by the tramways. Naturally, an improvement in the load- 
factor has followed, its value for 1902-3 being 15:6 per cent., 


as against 13:1 per cent. in 1901-2. The following are the 
chief costs in the two years :— | 


Year of working qe 1901.2. ...... 1902-3. 
VVFCFCCCCCCVUCCCCCCCCCCCCCCCCCCCC T VIDENS AT OL SUE Qald. ...... 0:35d. 
Oil, waste, water and stores ER 009d. ...... 0:07d. 
Wages at station 2 2 0124. ...... 0:174. 
Repairs and maintenance at station.... q 018d. ...... 0:214. 
Total generating cost ã . e OS. 0:934. 
Distribution of electricity |... Leere OW Odd. 
Total works costs 1 118d. 
Management and property charges 054d. ...... 0:20d. 
TOTAL COSTS ..... ......... q . 1:68d. ...... 1:55d. 


In view of the fact that, included in the generating costs 
shown there was £2,900 expenses on account of the vibration 
at the Dickinson-street station, these generating costs must be 
cousidered as exceedingly low at the load-factor of 15:9 per 
cent. The fuel item and the wages at the station are the most 
satisfaetory of the results shown. The repairs item has 
unfortunately gone up to an excessive figure. 

The department of expenditure which shows the greatest 
improvement is the collective management and property 
charges. They are now, at 0:2d. per unit, considerably below 
what they might reasonably have been expected to stand at. 
The total eosts are about representative of the average at large 
outputs and a load-factor of 16 per cent. 

The receipts for private supply were 3:62d. per unit, for 
public lighting current 2d. and for traction 1:65d. In view of 
these low charges, the working profit of £84,854, representing 
5˙9 per cent. on the mean capital, was certainly satisfactory. 
£13,561 was paid as interest and £32,977 to the sinking fund, 
leaving £8,315, which was placed to reserve. 

The following data is also worth recording: — 


MOAT nis eoi ub EE US Ce RU CI Sa ii Ch Y oaa Cae ui oU 1901.2. ... 1902-3. 

Laits e,, PUE CER PEE ODE UE van 10,502,299 ... 17,400,223 

Weight of coal - ton- . . 29,207 51.729 

Average weight of coal consumed per unit sold 6˙25lb. . 6 661b. 

Average price per ton 148°7d. 119:2d 
Lighting and power... . 12:517, 11:857 

Load-factor4 Traction ——— eves , 225% .. 2941087, 
!! m e 13˙1% 15:675 

NOTES ON BALATA. 


BY H. L. TERRY, F. I. C. 


Without having anything of novelty or of supreme impor- 
tance to say about this body, it yet appears to me that it 
may not prove without interest to touch on one or two 
points regarding its origin, collection and employment. My 
title absolves me from possible plaints as to inadequacy of 
treatment, and it also permits of considerable latitude, both as 
to the topies selected and the intimacy of their relation to one 
another. Not to occupy further space with introductory 
remarks, but to plunge at once in medias res, I would request 
those who have not as yet paid very close attention to the 
subject to disabuse their minds entirely of any idea that india- 
rubber stands in any closer relationship to balata than it 
does to gutta-percha. With regard to the latter body there is 
reason for supposing that the tendency, once so common even 
among electricians, of considering it as practically identical 
with indiarubber, has now largely died out. It cannot be 
emphasised too strongly that, both as regards their origin, 
physical characteristics and purposes for which they find appli- 
cation, the two bodies are quite distinct. With regard, how- 
ever, to the difference between gutta-percha and balata, we are 
on much more debatable ground, and one would not care, in 
the present incomplete state of our knowledge of the chemistry 
of these bodies, to say that they are fundamentally different. 
To a large extent, more particularly with regard to the soften- 
ing in hot water, these bodies have the same properties, and it 
will be taking up a position that cannot easily be assailed to 
say that balata is a low quality of gutta-percha—that is, of the 
best brand of this body. With regard to botanical origin, 
however, we have more exact knowledge, the gutta-percha 
trees, notably the dichopsis gutta (being found only in the Malay 
Archipelago), and the balata tree, inimusops balata, occurring 

retty general in Trinidad, the Guianas and Venezuela, 
being quite distinct. So much for differentiation; it will not 
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be necessary to refer, except incidentally, to gutta-percha 
again, but it scemed advisable to emphasise the fact that balata 
has a totally distinct fons et origo. 

In an interesting book recently published by Mr. F. A. C. 
Perrine on “ Conductors for Electrical Distribution“ the fol- 
lowing paragraph appears :—“ In certain parts of Venezuela a 
gum called balata is found which seems to be closely allied to 
the true gutta-percha, but it is unfortunately obtained only in 
such small quantities that it has not been extensively used as 
an insulator.” Now this sentence invites comment on one or 
two particulars, which I proceed to elaborate. In the first 
place, it is interesting to learn that balata has found some 
employment as an insulating material. It has been generally 
supposed in this country that, for deep sea work at all events, 
it has been found impossible to use anything but the best 
gutta-percha if satisfactory results were to be obtained. On 
this point, however, I cannot profess to speak ex cathedrá, though 
I have a strong impression that its use for deep sea work is 
practically nil, But, apart from the question as to whether it 
is employed for this purpose or not, I can hardly subscribe to 
the statement of Mr. Perrine that any failure to use it as an 
insulator must be attributed to its scarcity. Owing to the 
fact that in our trade returns gutta-percha and balata are 
lumped together, it is impossible to get at the exact imports, 
but it has been computed that in round figures about 1,000 
tons yearly come into the London market. Of late years 
Venezuela has displaced the Guianas as the main source of 
supply, and there is no reason to suppose that the shipments 
from Bolivar could not be largely increased if there was a 
demand. Compared with the imports at London, Hamburg 
and Ámsterdam, the amount of balata going to New York is 
very small, and this fact may have misled Mr. Perrine into 
assuming its scarcity at the point of origin. A Government 
official from British Guiana, when lecturing recently in this 
country, said that it was understood that the balata exported 
to England was used by electricians, but in the course of a 
private conversation he said that he had no accurate informa- 
tion on the point. What is known, however, with tolerable 
exactitude is the destination other than cable works of the 
London imports of balata, and when these various pur- 
chases are added up it is seen that there is not much 
left for employment in the electrical industry. Another reason 
which would lead us to suppose that balata cannot replace 
gutta-percha for electrical work, is the fact of its market price 
not having risen in consonance with the great rise that has 
taken place in the case of gutta-percha. Taking all the facts 
into consideration, therefore, it seems a fairly safe assumption, 
for one who does not profess to be in the secrets of the sub- 
marine cable trade, to say that balata has a very small applica- 
tion, if any, for insulating purposes, and this, not by reason of 
its scarcity, but because of its unsuitability. No doubt its 
defects are largely due to the amount of resinous matter 
that it contains, 40 to 50 per cent. being often found in the 
better quality, compared with 20 per cent. in the best gutta- 
percha. There seems considerable doubt as to whether the 
resins of balata are identical with the albane and fluavile of 
gutta-percha, but this is a point on which the last word of the 
chemist has yet to be said, and it will not be enlarged upon 
here. To say a word or two regarding its production may not 
be superfluous. | 

Like its congeners indiarubber and gutta-percha, balata is 
obtained as a milky exudation on the incision of the tree, the 
very wasteful method of cutting down the tree instead of 
merely tapping it being the procedure generally in vogue. It 
seems a pity that this should be so, and people naturally exclaim 
in wrathful tones, Why are not steps taken to prevent such 
foolish procedure? I do not know exactly what has been 
attempted in Venezuela, but, if we are to judge by the results 
achieved in other parts, such as West Africa and North Borneo, 
by the issue of proclamations forbidding the felling of rubber 
and gutta-percha trees respectively, there does not seem much 
chance of salvation for the balata tree. The fact is, it is one 
thing to forbid the cutting down of trees—such enactments 
present no diffieulty at all; the trouble begins in the attempt 
to enforcethem. Police supervision on a large scale is impera- 
tive if. the wily native is to be taught to do things properly, 


and it will be seen at once that the difficulties in the way of 
such supervision, if it is to be really effective, are much too: 
great to admit of their serious consideration, to whatever extent 
their desirability is admitted. Unless the demand should show 
a great increase, there seems no reason to fear any failure in 
the supply, in spite of the destructive method of collection ;. 
further, there is every reason to suppose that the upper reaches 
of the Orinoco, which so far have been but imperfectly explored,. 
will prove equally productive of balata trees as have the lands 
which are better known. . 

But to return to the balata milk: This has to be coagulated 
in order to separate the valuable substance from the water in. 
which it is disseminated. Two methods of procedure are in 
use, according as to whether the product is required in the 
block or sheet form. The former 1s prepared by boiling the 
sap in large kettles until it is of a doughy consistency, this on 
exposure to air soon solidifying to a block. The sheet variety 
is obtained by drying the milky fluid gradually in shallow 
pans exposed to the sun’s rays, the pans being made either of 
tinplate or of wood lined with leaves. This gives a purer 
product than by the boiling method, and it commands a rather 
higher price in the market as a rule. With regard to this. 
price, the fluctuations, as compared with indiarubber and gutta- 
percha, have been very small. About 2s. 6d. per pound for 
prime quality down to 1s. per pound for the lowest is the figure 
at the time of writing, and these two limits have shown no 
appreciable variation for a long time. These may be com- 
pared with rubber at from 1s. 6d. to 4s. per pound, and gutta- 
percha at from 1s. to 8s. per pound. 

The wood of the balata tree is of very serviceable quality, 
and was used before its milky sap had been exploited. Owing, 
however, to the difficulties attending its transportation in the 
balata-yielding districts of Venezuela, the trees that have been: 
felled are allowed in most cases to rot on the ground, quite the 
reverse of the practice which obtained in Trinidad in the earlier: 
days of the balata industry. The wood is of a reddish tint, 
which colouration was formerly supposed to be a distinguish- 
ing mark of balata; it is hardly necessary, however, to point. 
out that the red colouration of balata is derived from the wood, 
and, indeed, with’the greater carefulness exercised in the prepa- 
ration of the substance nowadays it is rarely seen, the prevail- 
ing colour of the commercial product being white as regards 
the block variety, while the sheet has a greenish-brown surface 
colouration. 


ON INDUCTION MACHINES AND A NEW TYPE OF 
 POLYPHASBE GENERATOR. | 
BY A. C. EBORALL. 


(Concluded from page 444.) 


The resistance shown in the exciting circuit is for adjusting 
purposes only, taking the place of the shunt resistance of a 
continuous-current generator; the compounding is adjusted 
also in an analogous method, with the help of a diverting 


resistance in parallel with the brushes, or by altering the 


number of turns on the current transformer, or by both means. 
With the particular arrangement shown (the same brushes for 
compensating ànd compounding), the current transformer must 
be made large enough to supply both the: compounding and 
the compensating currents when the generator is loaded with 
the full load of wattless current at the desired terminal pres- 
sure, so that under these circumstances the compensating 
transformer supplies no current whatever to the brushes, its 
ratio of transformation being adjusted and fixed by this. 
requirement. The no-load adjustment for the same (or 
the desired) value of terminal pressure is made with the- 
help of the resistance, which, after adjustment, is fixed. 
once and for all. These adjustments having been properly 
made in the factory with the help of a full inductive load test. 
and a no-load test respectively, the generator is compounded 
(or over-compounded) for all loads and power-factors. 

By making use of three separate brushes for the compounding. 
current, the size of both transformers can be reduced, and the 
resistance in the compensating circuit becomes unnecessary... 
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Thus the efficiency of the machine at light loads is somewhat 
higher, but the arrangements are not so simple. 

The use of current and pressure transformers for supplying 
the commutator, as above iuda is a necessity for the case 
of all high-pressure generators, but this is not the case for 
low-pressure machines. With such machines the stator wind- 
ing can be utilised directly for the compounding circuit, the 
three ends which are connected together through the primary 
of the series transformer in Fig. 2 being taken directly to the 
brushes, while the compensating circuit can either be supplied 
by one or more armature stator coils, or else (and preferably) 
by a separate winding on the armature, which occupies an 
inappreciable amount of space in the slots, and is quite 
inexpensive. 

It is worthy of note that these fully compounded induction 
generators operate at practically synchronous speed, owing to 
the fact that the rotor current is not only due to the load 
current in the stator, but also to the compounding current 
brought into the rotor, and the energy component of the rotor 
current cannot be greater than the energy component of the 
stator current. Such machines can therefore be used in a 
power station to set the frequency for a number of simply 
compensated machines instead of the standard synchronous 
machine referred to above. In this case the arrangement 
would in general be such that the more efficient compensated 
machines (which are also simpler and cheaper) would supply 
the greater part of the energy currents, the single compounded 
generator controlling the frequency and supplying the bulk of 
the wattless currents going out of the station. 

Of course it would be perfectly practicable to operate such 
a station with compensated machines alone (provided that the 
frequency was set by a small synchronous machine), for it has 
already been pointed out that by over-exciting the compensated 
induction generator, it can also deliver wattless currents to the 
system. But such a station would not be self-regulating, or 
practically so, unless the wattless component of the load had a 
constant value, which is a condition never realised in practice ; 
it would, therefore, be necessary to vary the amount of exci- 
tation by hand in accordance with the variation of the power- 
factor of the load. By operating, however, a compounded 
induction machine in the station in parallel with a number of 
over-compensated generators, the entire plant can be made 
nearly self-regulating with varying loads and power factors. 
For the over.compensated machines then supply the bulk of 
the energy current going out, together with a certain propor- 
tion of the outgoing wattless current, the compounded machine 
setting the frequency and automatically taking up the variations 
in the wattless current. | | 

So far it has been assumed that the rotor winding of the 
compensated or compounded induction generator is connected 
up to the commutator as shown in Fig. 1, but although the 
principle involved is the same, this is not the actual form of 
connection used in commercial multipolar three-phase machines. 
In the first place, it is usual to wind the rotor with a double- 
star winding, each phase consisting of two separate windings 
arranzed side by side in the same slots; thus there will be 
four ends to each phase, as shown in Fig. 34. The phases are 
then connected up, as shown in Fig. 35, to form a six-branched 
star, with six free ends which go to the commutator. And it 
will be observed that the opposite branches of the rotor winding 
formed in this manner are similar in all respects as they lie side 
by side in the same slots; this leads to the important result 
that in every position of the commutator the two stars are 
always either together in circuit, or alternately in circuit, with 
the brushes. And as a segment leaves a brush (thus changing 
the circuit from one star to the other) there can be no spark- 
ing, because the self-induction of the one star is completely 
cancelled by the mutual induction of the other, owing to the 
opposite branches of the six branched star being side by side 
in the same slot. As long as one branch remains in circuit, its 
mutual induction completely wipes out the self-induction of the 
opposite branch, which actually occupies in the rotor one-half 
of the same slots. Owing to the nature of this winding, it is 
not absolutely necessary to short-circuit the commutator by 
means of low-resistance strips as previously described (Fig. 1), 
as the winding itself performs the same function in a very 
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effective manner; these can, nevertheless, be used in addition 
to reduce the pulsations of rotor current still further, and to 
prevent even a tendency to spark at the commutator. 

In order to avoid the complication of more than three 
brushes on the commutator of actual multipolar three-phase 
machines, it is usual to cross-connect the segments by means 
of internal connectors, the number of which depends upon the 
number of poles and the number of segments to the commutator. 
This latter number is rarely less than three per pole for the 
case of compensated machines and six per pole for compounded 
machines. The number of rotor slots is not less than two 
per pole per phase. Fig. 4 shows 
diagrammatically the rotor con- 
nections of a six-pole compen- 
sated induction generator, ar- 
ranged on the lines indicated 
above. 

The chief advantages of the 
Heyland asynchronous generator 
naturally lie in its self-contained P 
and flexible nature, great over- i 
load capacity, freedom from all 
parallel running troubles and 
effective compounding properties. 
How far these inherent advan- 
tages will be taken advantage of 


Fic. 3 (A and B).—Diagrammatic 
Representation of Rotor Winding for 
Compensated or Compounded Asyn- 
chronous Generators. 


in future work remains to be 
seen; at present the chief diffi- 
culty connected with these 
machines consists in the ex- 
pensive construetion, which is 
undoubtedly a handicap, as it 
limits the experience which 
would otherwise be gained of 
the type by reason of the a 
comparatively few examples that 

can be installed under com- 


mercial conditions, and tested „P Primary of Compensating Trane- 


former ; 8, Secondary of Compensating 


LI .,e€ r 
oc z Transformer ; B8B, Brushes of Rotor 
under working conditions. The 7 BET sag nadie cot 
writer thinks, however, that with cross-connected Segments; aa’, 


apart from possible difficulties "^, ec, Rotor Windings. 
connected with the design of the Fis. pr ner rentes — 
drivingengines forthesemachines 3 pipi ioni "le ome 
(for the conditions to be fulfilled pensated Asynchronous Generator. 
by the prime movers are quite 
new), a good deal of work will be carried out eventually with 
this new type of asynchronous generator. But whether this 
is so or not, one thing is quite certain, Mr. Heyland's work 
has opened up an entirely new field with regard to the design 
of induction machines, and the direct or indirect results of this 
cannot fail to be of commercial value and technical interest. 
Up to the present, by far the most important result of 
Mr. Heyland's work lies in the application he has made of 
the above-mentioned principles and features of his induction 
machines to synchronous generators. This new type of alter- 
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nator, which was referred to in the beginning of this article, 
aud with regard to which the foregoing remarks on induction 
machines serve as a necessary introduction, may be said to 


This machine was built for 20 apparent kilowatts, 1,000 revs., 
50 cycles, and had the standard armature winding for 
52 amperes and 220 volts. The caroase of the standard 


embody in its design a complete solution of the problem of | machine (Fig. 6) was utilised without alteration, as well 


making ordinary alternators of standard type self-exciting, 


and compounded with respect to the magnitude and phase- | exeiter of the standard machine 
. 96-part commutator, while the winding on the field system is 


difference of the load. Below is given a description of a small 


as the armature core and the six-polar field system. The 
ives place, however, to a 


machine belonging to this new type of generator, which was | carried out in an entirely different manner. 


_ Fig. 5.—Low-pressure Revolving-field Three-phase Generator of 20kw. 
at 1,000 revs. per min., provided with Heyland Self-exciting and Com- 
pounding Arrangements. 


very thoroughly tested. Particulars of the tests relative to its 
compounding properties are also given in tabular form. 

Fig. 5 illustrates the external appearance of the machine in 
question, while Fig. 6 illustrates the ordinary machine having 
the same rating. Briefly, the special feature of the new type 
of polyphase generator consists in applying the principles of 


| 


Fig. 6,—Standard Revolving-field Three-phase Generator of 20kw. at 
1,000 revs. per min., with Direct-coupled Exciter. 


the compensated and compounded asynchronous generator out- 
lined above to the standard machine. The field system of the 
latter is given a special winding, which is connected up to, and 
supplied by, the exciting and compounding commutator and 
arrangements already described; the armature is practically 
standard in all respects, and so is the magnet wheel proper. 
Fig. 8 gives the complete diagram of connections for the 
small machine referred to, oi which a section is given in Fig. 7. 


The field winding of the new type of polyphase generator 
consists of a number of parallel circuits (usually four are amply 
sufficient) connected together, and to a commutator, as shown 
in Fig. 8; here the field poles are numbered I.—VI. inclu- 
sive. The rest of the connections and arrangements are 
exactly similar to those of the compounded asynchronous 
generators ; instead of the special star-connected rotor winding, 
there is now, with the new type of synchronous generator, a 
revolving magnet wheel wound and connected up in an entirely 
analogous manner. This particular machine being wound for 
a low pressure, is not provided with transformers for furnishing 
the compounding a exciting currents ; the former are pro- 
vided by the armature winding itself, the common junction of 
the three phases being made at the commutator, while the 
latter is provided by a small auxiliary mesh-connected winding 
on the armature. As already pointed out, exactly similar 
means would be provided for furnishing the compounding and 
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FiG. 7.— Section of the Compounded Three-phase Generator of 20kw., 
shown in Fig. 5 and operated as shown in Fig. 8. 


compensating currents for a low-pressure asynchronous generator. 
Fig. 8 clearly shows the regulating resistance in the exciting 
circuit, and the commutator cross-connections. 

From what has been said in connection with the similarly 
arranged induction machines, and bearing in mind that the 
speed is always synchronous, the method of working of the 
new type of generator will be readily understood. The 
current in the field windings is always a direct current, and 
the increase of excitation required for the load is provided by 
the compounding current led into the commutator from the 
armature. As before, and for the same reasons, the com- 
mutator works as smoothly and sparklessly as an ordinary 
slip-ring, while its dimensions, compared with those of the usual 
exciter, can be readily seen from the photographs of Figs. 5 
and 6, the actual dimensions being obtainable from Fig. 7. 

In the table given below will be found the results of some 
of the compounding tests carried out on this machine, with 
loads varying with regard to magnitude and power-factor ; 
with the aid of Fig. 9, the various currents and pressures will 
be readily identified. 

It will be observed that the commutator segments are not 
all short-circuited by means of the low-resistance V-shaped 
connectors already alluded to; these are unnecessary with such 
synchronous generators, because the function of the commu- 
tator in this case is to commutate the three-phase excitation 
into direct current. The principal difference between it and 
the commutator of an ordinary continuous-current machine is 
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that it has only four segments per pole, this small number The compounding tests (see table) show that such machines 
being quite sufficient, however—-firstly, because the pressure | can be made self-regulating for constant terminal pressure, or 
across the brushes is quite small (12 to 20 volts) ; and, secondly, | can be compounded up, without any difficulty whatever. For 


because the four-circuit field winding is never opened. | instance, the first series of tests show that— 

The interconnections between the parallel field windings (a) Terminal pressure at no load 247 volts 
(which windings, together with their interconnections, con- (b) 5 Š » 09 amperes (cos $6 —0:11) ... 270 „ 
stitute in reality a class of three-phase winding) perform two (c) „ „ „ 50 „  (co$-l0).... 255 „ 


important functions: They prevent an interruption of the the speed being constant. Thus, under these circumstances, 
circuit when the commutator segments that are not connected | the machine over-compounds to the extent of about 10 per 
at all pass under the brush, and, on the other hand, when the | cent. on the load of power-factor, 11 per cent., and about 
brush short-circuits the two sections (for instance, in Fig. 8, | 4 per cent. on the non-inductive load, with a fixed adjust- 
when segments 4, 5, 6 and 7 are under the brush) the effects | ment of the field-regulating resistance. Between these two 
of the short circuit are damped out. During the period in | power-factors the amount of over-compounding is simply 
which one circuit of the winding is withdrawn from the circuit | dependent on the actual power-factor of the load for the same 
owing to one of the sezments to which it is connected leaving | currents, and it should be specially noted that this variation in 
the brush, the current takes the alternative path through the | the amount of the over compounding for a given current is 
just what is wanted in practice, for 
the drop in the feeders, transformers, 


7.8 A ` T; e 
UP OY | &c., is dependent upon the power- 
240° Q S~ 120 factor of the load, being a minimum 


when the load is non-inductive. A 
power station laid out with such 
machines could consequently be made 
to be nearly self-regulating for con- 
stant pressure at the receiving end of 
the transmission line, no matter what 
the magnitude of the load or the nature 
of its power-factor happens to be. 
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E 
Fi6. 9.— Showing the Circuits referred to in 
the Table of Test Results of the Three-pha:e - 
Generator No. 3,284. 


The amount of compounding in the 
second series of tests was varied by 
A, Main Winding of Stationary Armature, having main terminals, TI. T; and Tz; E, Exciting Winding on means of a diverting resistance ; in the 
Armature, provided with three-legged regulating resistance, RRR ; FM, Four Circuit Winding of the Rotating third series of tests a diverting reactance 
Six-pole Field System ; C, 36-part Cross-connected Commutator with Brushes, BBB, for the Comutation of the void eds trend inating. "pi 5 oroni 
Exciting and Compounding Currents. À f stead. 1e empioymen 
Fic. 8.—Connections and Circuits of the 20kw. Self-exciting and Compounded Three-phase of the latter in this connection is, of 
Generator illustrated in Figs. 5 and 7. course, a new idea (due to Mr. E. 
Kolben), and is rendered possible by tlie 
circuit in parallel with it, and the self-induction of the winding | nature of the excitation and by the new principles involved in 
so withdrawn is cancelled by the mutual induction of the cir- | the working of this class of alternator; it is obviously a far 
cuit-carrying current, and hence sparking is entirely prevented. | more logical and better method of adjustment. It will be 
The action in this respect of the multiple circuit winding is | observed that the amount of compounding could be very 
entirely analogous to that of the six-branched star winding | readily varied in both cases, the adjustment for a given amount 
already referred to above, the commutator to which the former | being as simple as the corresponding adjustment invariably 
is connected being, however, virtually a two-part commutator, | necessary for the case of continuous-current railway generators, 
with each part subdivided into a number of segments of the | for instance. | 
same polarity (in this particular machine into four) correspond- Apart from the great advantages which the above-described 
ing to the number of parallel circuits of the field winding. method of exciting and compounding polyphase generators 
The actual pulsations in the field strength are, on account | possesses from the point of view of adaption to the standard 
of the nature of the field winding, quite insignificant, the | armatures and field carcases of ordinary synchronous alter- 
pulsations being nearly completely damped out by reason of | nators, there are others which will immediately appeal to the 
the induced currents produced by them in the closed circuits of | designer. The exciter (otherwise necessary) disappears, aud a 
the field coil. very simple arrangement (and one that cannot give trouble) 
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External circuit. 


Commutator circuit. 
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Results of Compounding Tests made on the Three-phase Generator No. 8,284. Speed constant throughout at 1,000 revs. per min. 


— .Ünä—— 


| Excitation winding. | 
| | 


Pressure P ae bre 
8 T current | Power- Output Output t the | Current e beorbed factor of |, at the pont due Re 
: factor | Hutu in > through terminals ; : | marae, 
of the in the of the in x - in the com.| the com- E of the regulating| resistance 
ME riis load true kw sedi of the com- n eA excitation Di cm 
: ' | winding. : 
proper, | 0] !!! i.. es 
247 0 105 0 416 0:81 we 24:0 | T First series of tests. 
5 599 | 105 2˙1 E 105 bos T ids po gives resis- 
1 13:2 : sae 9 Vs noe u 
204 0 See 0 " - 19:0 37°5 181 Second series of tests. 
212 51:0 0:24 4*5 600 0774 20:5 18:0 31:0 Diverting resistance 
220 52:5 10 20:0 s EM , 920 434 214 across brushes. 
223 41°5 0:35 5'6 625 10 310 
205 570 | 0:46 9:3 674 0:88 38:0 | ria series of testa. 
225 21:0 | 1:0 8:2 ead re 40:0 Diverting reactance 
220 48:0 0:93 16:9 565 0:88 40:0 | across brushes. 
208 us d oA 48 * i 38:5 


takes its place; again, the design of the generator itself 
becomes electrically better, for the air-gap length is now fixed 
solely by mechanical considerations, and hence a large saving 
in field copper (25 to 30 per cent.) results, compared with the 
ordinary alternator, which not only does not compound, but 
has a large and varying pressure drop. As a matter of fact, 
this new type of generator requires much less copper than the 
corresponding type of induction generator already dealt with, 
the difference in favour of the synchronous machines being of 
the order of 30 per cent. 

In conclusion, full credit must be given to Mr. Emil Kolben 
for the pioneer work he has done in connection with the 
working out of details for this type of Heyland machine, the 
result of which work is bound to be of great technical and 
commercial value. 


THE REPULSION MOTOR. 


The following interesting notes are taken from an article on * The 
Repulsion Motor," by M. Marius Latour, recently published in the 
Elektrotechnische Zeitschrift. 

An ordinary repulsion motor (Fig. 1) consists of the laminated 
ole-pieces St, through the windings of which an alternating current 
ows, and of a continuous-current amature, B ; the brushes cd of its 

commutator are connected as shown. At starting, the current through 


Fic. 1.—Diagrammatic Sketch of Repulsion Motor. 


the connection cd which is generated—as in the secondary windings 
of a transformer—by simple induction, is nearly in phase (or, to be 
quite correct, opposite in phase) with the alternating current of the 
inducing windings. In consequence of this current, the armature 
will turn in the direction indicated, as soon asthe brushes are shifted 
from the pole centres, and in a similar manner to that in which a 
continuous-curreut series motor will turn. I have recently pro- 
posed to replace the separate magnet coils of the stator by dis- 
tributed windings embedded in slots. In this case the repulsion motor 
is given diagrammatically in Fig. 2, and consists of a stator, S, wound 
like an armature, with the two terminals e and f, and of a rotor and 
collector, R. The theory to follow is based upon the latter arrange- 
ment, the slots being chosen in sufficient number to render the 
losses—for a first approximation—negligible, 

I. Starting.—The circulation of an effective current in the stator 
may be represented by a vector of the effective ampere-turns. This 
vector lies in the direction cf, its value being OS (Fig. 3). It may 
be split up in two components e., Os, in the direction of cd and 
in O3, at right angles to cd. 


short-circuited, the vector OS, gives rise—through induction—to the 
vector OR,, equal but opposite to OS, and corresponding to a damp- 
ing current in the rotor. Therefore, the vector O3, alone represents 
the resultant vector of the ampere-turns. On multiplying these 
by 4v and dividing the product by the reluctance of the magnetic 
circuit, the effective alternating field of the motor is obtained. This 


field, lying in the direction of OS, as mentioned, may be split up 


into two components, one of which has the value of TOs, and lies 


in the direction ef, whereas the other lies in the direction OX. 


Fic. 2.—Diagrammatic Sketch of Repulsion Motor with Distributed Stator 
Windings. 


The component = Os produces an E.M.F. equal but opposite to,the 


E. M. F. at the terminals ef of the stator. Therefore, if the frequency 
of the supply=N cycles per second, voltage of supply— V, and 


n=number of turns on the stator, NOV. The value of Os 
may thus be determined. By choosing also the angle 6, the position 


of the brushes is given, and the diagram (Fig. 3) may be completely 
traced. 


X 


| 


Fic. 5.— Vector Diagram of the Repulsion Motor. 


Torque.—This is equal to the product of the magnetic flux by the 
vector OR,, representing the ampere-turns of the rotor ; 


ae 


torque - f OS, x OR.. 


; — Os = Os 
— . * P. eaa 2 ) 
From Fig. 3 it will be seen that OS:= sos o and OR, = z0 6 tan 0; 
4 —., Bin 0 
torque =— 632 , 
1 R Qs cos? 0 


According to this equation, the torque would increase very rapidly 


In consequence of the brushes being and without limits with an increasing 0; but, owing to the losses 
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and resistances in the windings, the torque has its maximum at a 
certain current and decreases for currents above this value. 

The Current Taken, — From Fig. 3 it will be seen that OS —Os/cos?0. 
The current taken is, therefore, proportional to 1/cos?0, and the ratio 
of torque to current taken is proportional to tan 0. 

Power-factor.—At starting 1t is obvious that the motor takes only 
wattless current, 

Commutation.— The commutator brushes cd correspond in the 
working of the motor to the brushes of a continuous-current machine. 
The short-circuit current at the brushes is proportional to the 


: Ar oa 
magnetic flux E OS,, therefore, also proportional to 1/cos 0. Thisshort- 


circuit current under the brushes tends to dampen the field of the 
machine ; with carbon brushes, however, this is of no importance. 
II. Running at Full Speed.—Fig. 3 is applicable in this case also. 
The short-circuit cd becomes—through the rotation of the armature 
in the alternating field OS,—the source of an E.M.F. The corre- 
sponding current, a short-circuit current, is at right angles to the 
impressed E.M.F. It is, therefore, shifted by one-quarter phase, 
relatively to OS, and is also at right angles to the alternating current 
flowing through the stator. This new current may be represented in 
Fig. 4 by OR, If N,=revolutions of motor, then OR, O. In 
= " 47m — 
addition to the alternating field, 085 in the direction of OS, we 
have now— with the armature rotating—a new alternating field in 
the direction cd and of the value T NOS, The latter is at 


right angles to the former, both as regards time and position. This 
field may be split up into two components, one lying in the direction 


4m — 
fe and equal to Or and the other at right angles to the first. Only 


år — 
the component K Or induces an E. M. F. in the stator ; this E. M. F. 


; Az — 
is opposed to the stator current and is of the value nN- K Or. It is 


x 


Fic. 4. 


also in quadrature with the wattless E.M.F., which is induced by 


4r .— 
the component 1 05 of the field of the machine. To obtain the 


resultant of these two E. M. F.s we take the square root of the sum of 
the squares, 


47 — 
V=nN k V Os? - Or, 
We have from the diagram 
= Os Tee s ON ° 
O8, = cos 0 also, Or 2 OH, sin 0— NOS sin 0, 


MEL S 
s Gr NOs tan o; 


Vann RO. 5 (5) tan? 0. 


If N and V are given on the one hand, and N, and Ó on the other, 
it is evident that Os may be calculated and the diagram (Fig. 3) 


traced. 
Torque. — The torque is given by the same formula as for starting ; 


it varies in proportion to Os" If we introduce V into the formula 
for the torque, the starting torque 
LER a: 


2 4 COS! e 
TTE 


and the torque for the motor running 
yA sin & 1 


* r4 47 COs’ O e nm 
(nN?) K 17 (Y) tan’ 0 


For a given brush- position 0, the ratio of the torque at starting to 
2 
that at full load is 1 (N) tan? 0. 
Current Taken. — The current taken by the stator is given by 


FC. Us 
= ~ cos? 0 


The current taken is therefore proportional to 


Power-factor.—This is the ratio of the E. M.F. induced in the stator 
by the field * Or in the total voltage V, i.e., 


or, in a simpler form, cot p= tan 0. If we assume that under 


normal conditions the motor runs synchronously, we have Ni — N end 
cot p= tan 0, and 922 0, ie, the phase difference corresponds 


to the shifting of the brushes out of the direction fe. If we assume 
that our motor is built for low frequency (N —15 to 25), and that at 
full load cot [G — tan 0 — 2, corresponding to cos 5 — 0:88, we should 
have at starting a torque proportional to 1+tan? 0, and, therefore, 
five times as greatas at fullload. Owing to an increase in the losses, 
however,this great torque will not be quite realised ; a powerful 
starting torque, however, may be reckoned upon. The starting 
current will be ,/5 times as great as the normal current, but it will 
be only wattless current. 

Commutation.—In consequence of the rotation of the armature, a 


secondary field is formed, having the value * al 0852 The resultant 


is, at synchronism, a rotating field, which can be represented by a 


rotating vector, the value of which - OS: 2. The commutation is 
perfect. The drop of voltage in the rotor is equal to the ohmic 
loss of pressure in its windings. Although the theory given above 
does not take into account the losses, the resistance of the windings, 
the harmonics, &c., it takes account of the principal items. Natur- 
ally, the theory may be used for repulsion motors with pole- 
pieces, although in this case the equations are not strictly accurate. 
All phenomena, foreseen by the above theory and diagrams, have 
been proved to exist by a 15 HP. motor, built in the works of the 
French Thomson-Houston Co., of which we hope to give an account 
shortly. 


THE COLLIERY EXHIBITION. 


We referred briefly in our last issue to the exhibits of electrical 
interest at the colliery exhibition, held in London at the Agriculture! 
Hall. One of the most interesting of these was that of Callender's 
Cable and Construction Co. Included among the various cables 


CALLENDER's CONNECTING Box ron MINES. 


was a specimen of a patent colliery cable, invented by Mr. James 
Callender. This cable consists of a single copper core sur- 
rounded by vulcanised bitumen, and then covered by a paper 
sheath. Over all this is a lock-coil armouring, and an ordinary 
wound steel wire armouring covered with a protecting compound 
makes the cable complete. The ordinary armouring is brazed every 
4yds., so that if the cable is cut the wire cannot become loosened 
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for more than that distance. The connecting box shown in our 
illustration is another of Messre. Callender's mining specialities. At 
each end of the box there is a split lead bush which fits into a socket, 
and is clamped tight by means of the bolts and screws shown. It 
will be seen that the wire armour is stripped back and held tightly 
between the bush and the cast-iron boss kept in position by the nuts. 
The conductor joints are not soldered, but merely butted together 
inside a eplit brass sleeve, the halves of which are screwed tightly 
ä All stresses on the cable are taken by the armour, 
which is also efficiently earthed by this method, and the whole 
box is eventually filled with insulating compound. Another 
exhibit by Messrs. Callender was a double porcelain insulation 
feeder pillar for lighting, and although not strictly confined 
to mining work a description is not out of place here. It is 
used for a feeding point in an ordinary system of three-wire 
distribution, and consists of fittings for eight sets of positive and 
negative plug fuses for distributors, and one set of plug fuses for the 
feeder, the feeder connections being arranged at the bottom. The 

ear is mounted on porcelain insulation, all the plug fuse fittings for 

e positive conductors being connected to one set of porcelain bases, 
which are attached to a cast-iron frame moun on porcelain 
insulation ; the negative plug fuses consist of au exactly similar 
arrangement spaced at sufficient distance from the positive, so that 
everything may be worked without risk. The neutral 'bus bar is 
suspended from insulators at the bottom of the other fittings, and 
the porcelain handle in connection with the plug fuses ie detachable, 
the fuses being designed for working efficiently on circuits of 600 
volts. If required, the pillars can be supplied with doors, arranged 
so that the door covering the bottom half of any side of the pillar 
will open down towards the ground and disclose a rubber mat for 
standing upon. Ventilation is effected by means of an inlet at the 
bottom and an outlet at the top of the pillar. Attached to each 
plug fuse is a cable socket, which fits on to the porcelain by means 
of a patent locking arrangement, which can be manipulated without 
the use of any tool, eo that the fittings, if necessary, may be 
detached at a moment's notice from the porcelain, and at the same 
time, while attached to the porcelain, be retained in an absolutely 
rigid position. 

Messrs. Bruce Peebles & Co. included among their numerous 
exhibits a number of electrically-driven winding engines, pumps and 
fans. Among these was a small three-throw pump, capable of discharg- 
ing 46 gallons per minute under a head of 250ft. This was driven 
through spur gearing by a 14 H P. three-phase motor. There were 
aleo an electric capstan driven by an 8 H.P. motor ; a three-phase 
120kw. generator to run at 600 revs. per min. and generating 
290 amperes at 400 volts; a specimen of a new electric windi 
engine, &c. The last named is said to be very economical, the to 
power taken to lift 1,000 tonsin 16 hours from a depth of 800ft. being 
6,000kw. hours. A mass of 2 tons distributed in four trucks consti- 
tutes the load, and all four trucks are simultaneously handled ; the 
net weight of each truck is 600lb., and that of the cage 14 tons. The 
actual time of handling is taken at 40 seconds, the winding taking 
80 seconds, so that a complete wind is finished in two minutes, In 
one hour, therefore, there will be 30 
elevations, equivalent to 1,000 tons for 
16 hours, which is the work the wind- 
ing gear is designed to do. Of the 
total 80 seconds taken by the hauling, 
20 seconds are employed for the 
acceleration up to 15 yds. per second, 
another 50 seconds for the winding 
at a speed of 15 yds. per second, Cable Fastening 
and the remaining 10 seconds are Screw. 
required for retardation and braking. 

During the first 20 seconds 1,200 H. P. 
is required at the shaft of the disc, 
afterwards 620 H.. up to the 70th 
eecond, when the motor is cut out. For 


N 


Wr 
e 


output of 1,200 B. H. P. and a normal output of 620 B. H. . at 73 revs, 
per min., a frequency of 2500 per second and 11,000 volts. Current 
is conducted to water rheostats from the rotor by slip rings In 
addition to the main motor, two small motors of about 10 E.P. each 
are provided, one for barring round and for rope examination, and the 
other for driving the air compreseor, which actuates the various 
apparatus on the system. The motor can be stopped either by the 
attendant or automatically. i n . 
Messrs. John Davis & Sons showed some interesting mining apeci- 
alities, including a motor fitted with a safety commutator, which has 
been some years at work in a gassy mine belonging to the Clay Cross 
Co, pumping water from a dip heading. The commutator, Davis and 
Stokes’ patent, is inverted, the brushes being fixed inside a chamber 
closed by a cover plate fixed on to an extension of the bearing and 
forming between this plate and the commutator a flame-tight joint. 
While the machine is running the brushes may be adjusted, windows 


ENCLOSED COMMUTATOR 
DEVICE. SwiTCH OPERATED BY THONG. 
being provided to observe when they are properly set. Unless the 
commutator is properly closed the machine cannot be run; it cannot 
be opened while running. Owing to the fact that everything in a 
mine is subjected to very rough treatment, it is by no means uncommon 
for switches to be thrown open or closed quite accidentally, and in 
order to obviate this Meesrs. Davis have recently introduced a switch 
operated by a leather thong. The method of working may be clearly 
seen in the illustration. A glass tube, filled with powdered asbestos, 
carries the fuse, and may be replaced without any danger of shock. 
Another exhibit by the same firm consisted of a cable con- 
nector, designed to do away altogether with the necessity for 
joints, as the latter should be avoided as much as possible 
in mining work. The method of makirg the connection is 
easily seen by reference to the section of the connector, which we 
reproduce ; the cable is bared and threaded through the gunmetal 


— 


8 
| 
| 


the last 10 seconds the winding gear Qun Metal. Gun Metal. 
runs without current. It follows from Ebonite. 
the above that 12}kw.-hour units a ieee cay: 


are required for one wind. Therefore, 

for 480 elevations, or for 1,000 tons in 

16 hours, the total amount absorbed 

is 6,000kw.-hours. The driving wheel 

is a simple disc round which the 

rope is wound once, embracing it in an angie of 180 to 190deg. The 

winding disc is built together direct with the motor in such a manner 

that the whole system has only two bearings. By means of a counter- 

weight the rope is balanced, and the static moment of the motor is con- 

stant inevery position of the cager. The whole construction is supported 

on two smple-sized bearings with ring lubrication. A driving wheel 

of 15ft. diameter, with the armature, is keyed on to a common shaft. 

For the examination of the rope a small motor is provided which is 

capable of driving the winding machine by means of a worm pinion 

gearing at a speed of about 12in. per second. A depth indicator is 
riven from the main shaft by means of conical gears. To drive the 

winding gear, one three-phase motor is provided, with a maximum 


CABLE CONNECTOR. 


thimble g, which is then screwed on to the cone nipple d. A 
bayonet fitting ab makes the joint quite secure. 

Au electric bar coal-cutting machine, of the Hurd type, was 
exhibited by Messre Mavor and Coulson. A detailed description of 
this coal-cutter appeared in The Electrician, Vol. XLIX., p. 179. 

A working model of an electric railway on the overbead trolle 
system, suitable for use in mines, was shown by Mr. Arthur Koppel. 
The same exhibitor also showed drawings of his cooling tower, 
familiar to central station engineers. 

Meesre, Siemens Bros. & Co. showed an electric rock drill (see 
The Electrician, Vol. L., p. 978), a group of motors, a set of mining 
signal telegraph instruments, bells, telephones, ex ploders, dry cells, &c. 
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ALTERNATORS FOR BLOEMFONTEIN. 


Messrs. Crompton & Co. have recently supplied two 250kw. three- 
mé alternators for the Bloemfontein (South Africa) orpoan 
e machines, one of which is illustrated below, are of Messrs 
Crompton’s standard three-phase pattern, designed for an output of 
250 kilovolt amperes at 2,200 volts per phase, the frequency of the 
circuit being 50^, per second. A stationary armature is employed, 
with coils fitted in open slots and held in poeition by -wood 
dovetails. The armature can be moved along the bed-plate to give 
access to the machine, a barring rack being provided on the bed- 
plate for this purpose. Full protection to the end windings is 
afforded by suitable end covers, one of which is arranged to form a 
terminal box for the main current. The field magnets are of the 
rotating with radial poles, the pole pieces being laminated and 
bolted to a cast-steel hub, which is extended to form a half coupling, 
and connected directly to the flywheel of the engine, strains on the 
shaft thus being avoided. A direct-coupled exciter of the multipolar 
is — on an extension of the alternator spindle. 
he engines are of Messrs. Belliss and Morcom’s three-crank, 
triple- expansion type, designed to work on 160lb. steam pressure at 
the stop valve, and intended for running either condensing or non- 
condensing. The speed of the combined set is 375 revs. per min., 


These sets were built under a specification issued by Mr. Robert 
Hammond, and we are informed that at the official tests at Messrs. 
Bellis? works the machines exceeded in every way their guarantees, 
as shown in the table given below :— 


—— Specified. Actual, 
Temperature riae after 10 hours f Armature ............ 65°F. | 39°F. 
run at full load PN cones dose 65 F. 18 F. 
Steam consumption in Ibs. per kilowatt-hour ............ 26 24:4 
Voltage drop from no load to full non-inductive load TA 4:57% 
aa WOES OREP AA A R | 8500 | 2,100 


In addition, the sets were tested under severe conditions for 

el running, and gave unqualified satisfaction to the consult- 

ing engineer. The governor trials also fully realised the expectations 
of the engine builders, 

Messrs. Crompton inform us that they are now manufacturing a 
complete line of single and polyphase generators and motors, and 
have some important orders for this class of machinery in hand at 
the present time. 


THE ARRANGEMENT AND CONTROL OF LONG- 
DISTANCE TRANSMISSION LINES.* 


BY E. W. COWAN AND L. ANDREWS. 


In nearly all existing installations with long-distance transmission 
lines alternating currents have been used. An exception is the 
St. Maurice to Laurance line, which has been laid out on the 
‘“ Thury ” system. This is a continuous-current system, and involves 
the connecting in series of a number of continuous-current generators 
at the transmitting end. At the receiving end the motors must also 
be connected in series. It is a constant-current system, the pressure 
varying according to the load. The regulation of the motors for 
speed and counter E.M.F., according to the power developed, is car- 


* Abstract of Paper read before the Manchester Section of the Institution 
of Electrical Engineers. 
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ried out generally in large motors by a combination of field regu- 
tion and brush lead. A total of about 100 miles of distribution 
been laid down on this system. From a table in Mons. Loppé’s 

book, “ Transport de l'Énergie à Grandes Distances,” it appears that 
installations in which single-phase alternating currents have been 
used number only two, apart from the Deptford scheme, and aggre- 
gate only 1,700 E. p. e same table states that the two-phase 
alternating-current system has been adopted in the case of some 
15 installations, excluding Niagara, aggregating about 38,000 H.P. 
Three-phase alternating current appears to have been adopted for 
58 installations, aggregating over 200,000 H.P. There is no doubt 
that this table, though published only last year, is very incomplete, 
and the figures given might be liberally increased. 

The constant-current system is particularly applicable to water- 
pre installations, as the highest efficiency of the line is at full 
oad. There is the disadvantage of dangerous potential on the motors, 
which limits the use to which they can be put. It is efficient and 
free from complicated switching gear, transfcrmers, &c., but there is 
not sufficient elasticity with this system for general purposes. 

Single-phase alternating is still unpopular, chiefly because of the 
relative inferiority of the single-phase induction motor compared 
with the polyphase type. The difference in efficiency, starting torque, 
&c., between these two systems appears to be getting less, and it may 
be that the time is not far distant when the economy in copper and 
increased weight output of the generators with the polyphase system 
may not prove sufficient counterbalance to the greater simplicity of 
the single-phase controlling gear and lines. 


Polyphase alternating, in its three-phase form, has been most 
W adopted on long lines. At the present day it probably 
ulfils all the requirements of power work rather more efficiently 
than the single-phase system. 

The maximum pressure, so far as we are aware, which has been 
actually in practical operation is 80,000 volts. There is no reason 
why this shouid be the limit of pressure as transformers have been 
worked well above 100,000 volts, and with liberal spacing of the 
overbead wires, the electrostatic lea can be sufficiently reduced. 
The capacity current increasing with the pressure must, of course, be 
reckoned with, and, if necessary, compensated for by suitable reac- 
tance coils in the way referred to later on. It has been contended 
that pressures above 10,000 volts will not serve any useful purpose 
in this country. The essence of electricity supply lies in its distri- 
bution, and any factor which increases the distance, the economy and 
the facility with which electrical energy can be transmitted greatly 
widens the field of its usefulness. We should point out that the 
extra outlay involved in the use of high pressures is trifling ; it only 
affects insulation of line and transformers. There is no reason why 
a scheme should not provide for the supply being transmitted at a 
low pressure in the early stages of its career, and when the require- 
ments of the situation justified it, the pressure could be raised merely 
by an alteration to the step-up and step-down transformer connec- 
tions According to Mr. Parshall 20,000 volts may be taken as the 
safe limit for underground cables, the cost of insulation and the 
capacity of the underground cable rendering the use of higher pres- 
sures prohibitive. Assuming the same energy transmitted by a 
cable, the heat energy developed at a fault is, from one point of view, 
inversely proportional to the square of the pressure. We consider, 
therefore, that the Board of Trade should allow greater energy to be 
transmitted by a cable with greater pressures. 

After much fluctuation the practice of to-day seems to be steadying 
down to a frequency of 50 to 60 for alternating currents. The 
Pacific Coast lines in California have adopted comparatively high 
frequencies—the Niagara Company standing almost alone with its 
low periodicity. It is interesting to note that of the 73 power trans- 
mission installations referred to above, 30 of them operate at a 
frequency of 60 or over, and 28 at between 50 and 60. Higher 
frequency increases the charging current and the impedance drop, 
and is not so well adapted to motors or rotaries as the lower 
frequencies ; at the same time lighting becomes practicable and 
transformers are cheaper. 

It is nec in some countries to make very elaborate protection 
against lightning discharges. Atmospheric difference of potential 
can best be provided against by stapling a barbed wire to the poles 
and frequently earthing. The increase in capacity in the cables due 
to this wire is said to be not appreciable. T he essence of nearly all 
lightning arresters is the provision of a small inductance (kicking 
coil) on the generator side of the earth connection, in series with 
which the discharge part of the arrester is placed. A large number 
of spark-gaps in series with a non-inductive resistance form the 
essential features of this part of the apparatus The advantages 
of earthing are considerable. In an unearthed system the static 
capacity between wire and earth with high pressures becomes a 
source of danger, and this static capacity may be 83 per cent. higher 
than it can possibly be if the neutral of a three-phase system be 
earthed. When the neutral is earthed faults are immediately 
detected, and must be removed. On the whole the voltage available 
in case of accidental contact tends to be reduced by earthing the 


neutral point. We learn that the Lancashire and Yorkshire Com- 
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pany in their electric railway scheme are earthing the neutral point, 
and thereby making an appreciable saving in ita cost, which is 
another advantage of great consequence. The Cable Makers’ Asso- 
ciation have recently standardised a reduction of dielectric thickness 
between conductors and earth of approximately one-third when the 
neutral is earthed. 


The charging current required for long lines, even when fixed 
overhead, is very large. A 100-mile line working at about 50,000 
volts with a frequency of 50 requires a charging current exceeding 
2,000 kilovolt-amperes. This is equivalent to the full current load of 
a 2.600 E H.P. plant. Unless the capacity is neutralised by reactive 
coils it becomes uncommercial to transmit powers at this pressure of 
less than 3,000kw. The use of high potential reactive coils, which 
are made preferably without an iron core, and placed as a shunt across 
the mains at suitable positions on the line, is a rather expensive 
expedient, and also involves the introduction of many points of 
possible breakdown of insulation which are better avoided. Further, 
these coils should be disconnected as the load comes on. The charging 
current on underground cables is, of course, much greater than on 
overhead. The Deptford cables at 10,000 volts take a charging 
current of 45 amperes=450 kilovolt-amperes. Large synchronous 
motors on the line with their field strength suitably adjusted can be 
arranged to neutralise the capacity of the cable, but their field strength 
muet be varied with the load on the line. An ideal arrangement 
would be to balance the constant self-induction by constant capacity 
and the variable self-induction by variable leading load. 


Though this capacity current, being expended reversibly, does not 
represent proportionate loss in watts, it does involve considerable 
loes at light loads and aleo results in bad regulation, the leading 
current causing an alteration in the ratios of the transformers and in 
the field excitation of the generators. It should be noted that the 
current required to charge cables is greater when the current curve 
departs from sine form, and it has been stated that the charging 
current may be increased from 200 to 300 per cent. when the waves 
are jagged. As the load increases the power-factor also increases. 
Iu one installation, having very large capacity in the cables, which we 
were connected with, the power-factor at full load was over 99 per 
cent. It is often said that capacity is an advantage in supplying the 
magnetising current for the transformers and for neutralising the 
self-induction of the line. This is true, but large capacity is, never- 
theless, the cause of far more trouble than it saves. The Manchester 
6,500-volt cables have a capacity of 0'23 microfarad per mile between 
one core and the other two. 

Tbe loss in the conductors must, of course, be worked out for the 
greatert economy in each case, with due regard to the spirit of 
Kelvin'slaw. In long lines the losa may be as much as 50 per cent. 
100 amperes is about the limit which can be transmitted on one line 
irom 100 to 200 miles long, owing to inductive drop which, with a 
200-miie line at 60 cycles and 50,000 volts, may amount to no less 
than 50 per cent. The necessity for high pressures to reduce the 
current upon which the inductive loss per mile depends, becomes, 
therefore, very evident when the length of the line is great. 

It has been very clearly shown by Mr. Earle and by Mr. Stewart 
that a point is soon reached at which the cost of insulation isso high 
in proportion to the cost of copper in underground mains that no 
economy results in transmitting energy at a higher pressure than a 
certain critical ascertained“ cheapest" pressure. But this “ cheapest” 
preseure will be further reduced by taking into consideration the 
reduction of charging current which will result from a lower pres- 
"ure. The saving will be effected under the following heads :— 
(1) Reduced dielectric loss in cable ; (2) charging current C?R losses 
in copper of cable, traneformers and generator ; (3) standing losses in 
Jight load engine which muet be larger thegreaterthecharging current. 
Proper value must be given to various factors, such as the hours 
af light load (charging current is practically eliminated at full 

: Joad), reduction of condenser current due to inductive load, &c. We 
have worked out the capacity current at a frequency of 50 from data 
obtained from a length of vulcanised rubber concentric (37/15), and 
find that the charging current at 30,750 volts on a single 27}-mile 
ler gih of such cable with the outer earthed would amount to over 
4.000 apparent kilowatts. It will be at once seen that no possible 
distribution could be carried out on these lines Long-distance 
transmission lines should always be run overhead when crossing open 
country. Mr. Earle has calculatd that the cost may be about one- 
third of the cost of laying the cables underground, but in addition to 
the saving in cost, there is the accessibility and eave of repair, and 
the possibility of using more economical pressures with the greater 
economy in running at light loads owing to the greatly reduced 
capacity current. 

Against the use of overhead wires there are three objections :— 
Danger, unsightliness, the Board of Trade? Serious consideration 
need not be given to the risk of accident from falling wires. Regard- 
ing appearance, these lines would look rather better than existing 
telegraph and telephone lines. In their letter some time ago to the 
chairman of the London Chamber of Commerce, the Board of Trade 
intimated that they were prepared to consider overhead schemes. 
There ie, therefore, a fair prospect of obtaining consent to a form of 


distribution D can be pa proved to open out much greater 
possibilities in the direction of cheap power. ; 

Poles are generally of wood from 35ft. to 40ft. in length, and 
spaced about 50 to the mile. In some instances steel towers are being 
used, which get over the difficulty of the decay which takes place in 
the part of the pole underground. The steel towers in the case of 
one 60,000-volt installation in Mexico are placed 440ft. apart. It 
has been stated that the cost of these towers does not ex that of 
a first-class pole line. There is a single span of 4,000ft. on the Bay 
Counties Company’s line in California ; the insulators are made of 
glass, vitrified porcelain, and of brownware. Porcelain must be 
thoroughly vitrified. A žin. slab of unvitrified porcelain punctured 
at 17,000 volts under test, whereas a piece of well-vitrified porcelain 
lin. thick withstood 49,500 volts. Insulators for high pressures 
are generally made with three petticoats. For such pressures as 
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Fic, 1.—Cowan-Still Regulating Transformer. Position of Zero 


Secondary Pressure. 


60,000 volts they will be about 14in. in diameter, and placed about 
10ft. apart. Aluminium wires have been used in some cases, notably 
by the Standard Company in America. The weight of these conductors 
for the same conductivity is about that of copper, the strength about 
five-eights, and the diameter 30 per cent. greater. Durability can only 
be settled by time, but the lighter weight enables the spacing of the 
poles to be increased or the safety factor to be higher. An incidental 
advantage electrically is that the electrostatic leakage is less with 
aluminium cable, as its surface is larger. 

Electrostatic leakage, taking the form of a brush discharge between 
wires, with high pressures is considerable, and the use of conductors 
of less diameter than gin. becomes prohibitive. A test on an actual 


Fic. 2.—Cowan-Still Regulating Transformer. 
Secondary Pressure. 


Position of Maximum 


line showed loss of energy due to air leakage with 47,300 volta to be 
1,215 watts per mile when the distance between the wires was 15in. 
When this distance was increased to 52in.the leakage was reduced 
to 192 watts per mile. With high pressures it is usual to place the 
wires about 10ft. apart. 

Self-induction and mutual induction on long lines may have con- 
siderable effect. Mutual induction can be neutralised to a large 
extent by suitable transposition of the wires, each case being worked 
out according to the circumstances. In the instance of two overhead 
three-phase systems the mains of each system should be spiralled, the 
pitch of the one being three times that of the other. The mutual 
induction will then zero. The drop due to self-induction is 
compensated for to some extent by the capacity of the line. 

Electrostatic induction affects neighbouring telephone lines, and 
may make them unworkable. It is not easily dealt with, and such lines 
should give each other a wide berth in order to avoid trouble, 


THE ELECTRICIAN, JULY 10, 1908. 


ent of core of an improved 


Pig. 1 shows the winding and arran 
e poanion of zero secondary 
windin 


variable induction transformer, in 
preesure. Instead of the second being wound entirely 
upon the ring, it is wound half on the movable core and half on the 
ring. The primary winding is wound on the movable core. The 
result of this arrangement is that the magnetic lines induced by the 
primary winding cut the half of the secondary wound on the movable 
core in à positive sense, and the half of the secondary on the ring in 
a negative sense in the relative position shown. The resultant 
E.M.F. in the secondary is, therefore, nil In Fig. 2, however, the 
movable core has been rotated through an angle of 180deg, and the 
magnetic lines cut both the secondary windings in a poeitive sense, 
the resultant E.M.F. being the sum of the two, and, therefore, a 
maximum. In intermediate poeitions, intermediate secondary pres- 
sures are obtained. There is practically no magnetic leakage between 
the primary winding and the half of the secondary winding on the 
movable core, and the number of secondary turns on the iron ring 
being half of the total, the tendency for magnetic leakage to occur 
at the air-gap is proportionately reduced. The result is that there 
is only a total drop of 6 to 7 per cent. on the secondary between no 
load and full load. A farther improvement consists in fixing shading 
coils on the movable core in the positions shown, and marked sc in 
the diagram. These shading coils neutralise the inductance of the 
secondary circuit when the movable core is in intermediate positions. 
The slots in the ring which contain the secondary coils are so placed 
that the area of gap between movable core and ring is as large and 
as equal as possible in all positions, thereby keeping the magnetising 
current as low and as constant as possible. . 

Rises of pressure are beyond question great in destructive effect. 
In one case the opening of a switch on load caused the instantaneous 
breakdown of four transformers, and an alternator armature to flash 
to its field poles. In another case the rupture of a fuse in a sub- 
station caused the most violent rise of pressure at the transmitting 
end of the line explosively, destroying an electrostatic voltmeter and 
doing other MEE A transformer at Hastings broke down and, 
presumably, was the cause of the simultaneous breakdown of another 
transformer, connected to it only through the station "bus bar by a 
3-mile sums of conductor. On the Altrincham circuits it used 
to be a ir custom to examine the fures in all transformers within 
a certain radius of any one transformer in which they had blown, 
and it was often found that a number of fuses had blown simul- 
taneously. At the Paris Exhibition a man drove a nail into a cable, 
and it was simultaneously punctured at a point 1 mile distant. A 
rise 5 of quarter to half a million volts has been observed on 
a $-mile high-tension cable with considerable self. induction when 
the circuit was broken, the normal pressure being only 10,000 volta. 

In opening a circuit having self-induction and also capacity to an 
appreciable extent, the capacity takes the place of the arc formed at 
the switch or fuse break as the equivalent of a relief valve tending to 
reduce the rise of pressure, and at first sight it might be thought that 
the presence of capacity was just wbat was wanted. Indeed, it has been 
pointed out again and again that underground cables, having neces- 
sarily more capacity than overhead, are freed thereby from such 
severe rises of . But the arc, when ateady and maintained, 
is a far more efficient relief to the line than capacity. In the arc the 
electromagnetic energy stored in the cable is discharged through 
resistance, and, thereby doing work, is dissipated ; while if capacity 
exista, the arc is abruptly extinguished owing to the rise of pressure 
sufficient to maintain it being checked by the flow of current into 
the condenser. The full amount of electromagnetic energy stored 
in the cable will therefore be converted into electrostatic energy in 
the condenser. At the moment the cable is opened the condenser is 
c by the normal pressure of the circuit, so that the charge it 
receives from the electromagnetic energy of the line will, according 
to its measure, increase its pressure. It is easy to calculate what this 
rise of pressure will be if the data begiven. But that is not all, the 
condenser differs from the arc in tbat it does not dissipate the energy 
put into it, but instantly returns it to the circuit to fe re-converted 
into electromagnetic energy. The process is then reversed again, and 
an oecillation set up between the electrostatic and electromagnetic 


state at a rate os ta upon the natural period of oscillation of the 
circuit, which will be slower the longer the circuit may be. The 


frequency will in all cases be very much higher than the formal 
na of the supply to the circuit. It been shown that 
under certain conditions a pressure rise in volts may occur of 200 
times the interrupted current in amperes, and these conditions are 
such as may occur on commercial transmission lines. 

It thus appears that to draw out a long arc at the switch contacts 
is the safest way of opening a circuit of high inductance, and, in our 
opinion, with continuous currents this ís the best practice. With 

ternating currents, however, a new disturbing factor is introduced 
by the open-air are. An arc between carbons will emit a musical 
note if it be shunted by a condenser and arranged in series with a 
very small amount of self-induction, such as will be obtained from 
the conducting leads or a coil of wire. This musical note is due to 
the arc being intermittent, and the rapidity of these interruptions 
máy, at any rate in the case of an alternating current arc, be very 
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great—3,000 to 4,000 per second. Here then are all the conditions 
which are well known as the cause of pressure rise. In an induction 
coil or transformer the induced pressure increases proportionately to 
the frequency of intermittence of current or of alternation when the 
induction in the core is constant. 


(To be concluded.) 
——————————— 


CHLORINE SMELTING, WITH ELECTROLYSIS.* 
BY JAMES SWINBURNE. 


Argumcent.—Chlorine smelting, a new process covering wide domain in 
metallurgy. Present processes, furnace reductions. Costly and give 
impure metals. Can M treat certain ores. Chlorine process treats pure 
sulphides, and gives still better results on mixed or refractory sulphides, 
Process is in three stages; writing Zu for Zinc and M and N for other 
metals. I. ZnS + MS + NS + Cl; — ZuCl, + MCl4 NCl + S. II. ZnCl, + 
MCI, + NC], + 2Zn =3ZnC),+M+N. III. 3ZnCl, electrolysed = 3Zn + SCI. 
More detailed description. Working cost of process. Capital cost. 
Antimony. Arsenic. Bismuth. Cobalt. Copper. Gold. Iron. Manganese. 
Nickel. Silver. Tin. Zinc. Rule for capital. 

Present Processes,—At present we may take it the normal process 
for obtaining a metal is to convert it into oxide and reduce the oxide 
by carbon. The result of this process is a metal which is very cheap, 
but very impure. Zinc is obtained purely by reduction, though wor 
has been done on its extraction by electrolysis, especially from 
aqueous solutions. The bulk of the zinc of the world is obtained by 
a very crude method of reduction by carbon. Copper involves 
a furnace reduction process which may bd gode classed as carbon 
reduction and y as a direct action ogous to the alternatin; 
reduction of lead sulphide. Tin is reduced by carbon. Electrolysis 
has come to the front, however, in the reduction of sodium and 
aluminium, The great drawback to the carbon reduction processes is 
that the metals so obtained are always impure, the refining often 
being exceedingly expensive; there is a great deal of waste, and 
many mixed, or so-called refractory ores, cannot be treated at all. 
Electrolysis provides an admirable means of getting many of the 
metals down, but the difficulty is generally in getting the metal from 
the ore to a suitable condition for electrolysis. Thus copper is very 
easily deposited from, say, copper sulphate solution, but it is by no 
means easy to prepare a copper sulphate solution economically from 
a copper ore. There is also difficulty as to the anodes, Carbon is 
corroded, and lead or antimonial lead needs a still higher E.M.F. 
Aqueous solutions of lead salts cannot be made economically from 
lead ores, and their electrolysis gives rise to lead sponge, which can- 
not be dealt with. Zinc gives similar troubles. What is wanted to 
displace furnace reduction of oxides and sulphides is $e convert the 
ores into salts of the metals that can be easily and cheaply electrolysed, 
and to do this simply, efficiently and economically. 

The Chlorine Process.—The process I have the bonour to bri 
before the Society is cre d itself. The sulphide ore is treate 
with chlorine go as to disp e sulphur and absorb all the chlorine. 
The chloride is then electrolysed to get the metal and recover the 
chlorine. This is the process in its naked simplicity. When all the 
details necessary, even in connection with complex ores are con- 
sidered in comparison with existing methods, the process is exceed- 
ingl 8 As a good example, suppose pure galena is to be 
smelted. jd eus is treated with hot chlorine so as to form lead 
chloride and sulphur. The sulphur is condensed as brimstone, and 
the lead chloride is electrolysed in the fused state, producing lead and 
chlorine, If there is silver or gold present the fused chloride of 
lead is treated with metallic lead. This replaces any gold or silver 
there may be, and the precious metals alloy with the remaining lead, 
so that ultimately a bullion is produced as rich as may be desired, 
the only limit being its melting point, which must not be too high. 
The cost of desilvering by the ordinary processes is thus saved. This 
process thus recovers all the lead, all the silver and gold, and nearly 
all the sulphur. If the electrolyte vats were so tight that no air got 
in, all the sulphur would be saved, but in practice a little sulphur is 
always burned into SO, Pare or nearly pure lead sulphide is easy to 
smelt in the ordinary way, but this smelting does not separate the 
silver, and is thus incomplete. In time, therefore, the chlorine 
process is likely to replace the present methods, even for pure ores. 

Take another example, pure zinc sulphide ; the process is exactly 
analogous to that for pure galena. But in practice zinc blende 
contains gangue and generally iron, and these must be separated. 
One of the great advantages of the chlorine process is that it is 
applicable to mixed ores, which are often abeolutely refractory and 
useless poi ease Hr Pee enses Md quite 5 
cessary, unless merely for eli ting gangue, as the presence o 
several metals gives rise to no difficulty. fn no case has one metal 
to be lost in order to extract another ; and in no case is a metal 
brought out impure or needing refining. Take, for example, a 
mixture of sulphides of lead, zinc and iron, with some silver. An 
immense amount of work has been done on this class of ore, and 
great progress has been made in c^ncentratirg, so that one part will 


* Abstract of a Paper read before the Faraday Society, June 30th. 
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leave enough zinc to be worked, and little h lead not to inter- 


fere with the metallurgy, and the other part will leave enough lead 
Each portion is smelted for one metal only, 
the other being worse than wasted, as it is a nuisance. An inter- 
mediate ore, often a large proportion, is thrown away. The new 
process takes the ore just as it comes from the mine, without any 

revious treatment ; or, better still, it takes the slimes, such as the 

roken Hillslimes, which are atpresent accumulatingas a monumental 
memorial to the barbarity of present smelting processes. The slimes 
contain zinc, lead, iron, silver and gangue. Hot treatment with 
chlorine converts the whole of the metals into chlorides, producing a 
The silver is extracted 
by substitution of lead, the lead is extracted by eubstitution of zine, 


and the iron is thrown out as a ferric oxide, not as metal, zinc oxide 


being used as substitut 


and the gangue is got out by filtration. 
We have then nothing left but zinc chloride, and this is electrolyced 


to yield zinc and chlorine. 


The process thus consists of three essential elements :—(1) Treating 


the ores with chlorine; (2), chemical treatment of the mixed 
chlorides, by substitution, so that all the chlorine is combined with 
zinc; (3) electrolysis of the zinc chloride to extract the zinc and 


, recover the chlorine. 


reaction described in most text boo 


One of the chief merits of the process is that 
it isso perfectly cyclical. The chlorine merely goes round and round; 


‘the works takes in ore and electrical energy, and turns out metals, 


sulphur and gangue. In treating sulphide ores with chlorine, as in 

ysis, or in the action of chlorine on sulphides generally, chloride 
of the metals and chloride of sulphur are produced. This is the 
of chemistry. The formation 


of chloride of sulphur would be fatal to the process, however, as we 
ehould lose both the chlorine and the sulphur, and there is no coun- 


pound, far 
with water is not a cyclic or a practical process, The discovery that 


venient way of getting rid of large quantities of this offensive com- 
ess of recovering the chlorine and sulphur. Decomposing 


` sulphide ores can be decomposed on the large scale by chlorine so as 
to give off sulphur and not its chloride is, if we may say it with 


- 


modesty, a possible turning point affecting a vast realm of metallurgy. 
The middle parts of the process, by which the mixed chlorides are 


converted into chloride of zinc by substitution and elimination of the 
other metals and of the gangue, involve ordinary chemical engineering 


only, though there is considerable room for ingenuity in inventi 

and working out the methods on a large scale. The electrolysis o 
zinc chloride is supposed to be very difficult or impossible. We 
have overcome any difficulties. Zinc is chosen as the final metal to 


be separated from the chlorine for two reasons: because it is chemi- 
, cally easy to substitute it for all the metals we want to extract, as itis 
, very electro-positive ; and because itis easy to extract by electrolysis. 


transformer. 


some particular ore, may now be described. The Broken H 


lied to 
slimes 
may be taken as a good example. The crushed ore is run into a 
This looks like a small blast furnace made of fireclay 


Smelting Lead ainc Bluestone.— The actual process, as ap 


with iron outside, or of lined iron. It runs continuously, and we 


may start our description at the stage when a tappin has just taken 
place. The transformer then contains about a hundredweight of fused 


chlorides and gangue. The gangue almost floats in the chlorides. If 
much lead is present much of the gangue floats, so there is no caking 
or silting up. The topof the transformer has a cone like a little 


tube is connected to an iron pipe, which brings the chlorine. 


and ore are supplied too quickly, the transformer will 


‘size of the transformer. 


blast furnace. Ore is poured into the fused chlorides, and at the 
sais time chlorine is blown in. The chlorine enters at the bottom 
by a sort of tuyere, which is a carbon tube. The cold part of 955 
cold chlorine is easy to handle. It does not touch metals, and iron 
can be used freely. The chlorine bubbling through the fused bath 
displaces the sulphur, which comes off and is condensed. The action 


‘of chlorine on the sulphides in question evolves a great deal of heat, 


so that the transformer is self heating, and there is no coal or coke 
9 7 0 or outside heating of any sort. The temperature is controlled 
by the rate of admission of chlorine. Ifthe temperature is too low 


‘chloride of sulphur may be formed. This may also be formed if 


there is a deficiency of ore supply. On the other hand, if the chlorine 
get too hot, 
and some of the chlorides will distil over and be condensed with the 
sulphur. By running the transformer fast the temperature can be 
t so high that all the chlorines distil over, leaving only the gangue. 
e bulk of the transformer gives easy regulation. 
The temperature is the main consideration in determining the 
It must be of such a size that when runni 
at its normal rate the heat is conducted through the lining an 


‘radiated from the surface at such a rate that the contents keep at the 
right temperature. 


There is considerable margin allowable in 
temperature, and the temperature is under control by regulating the 
flow of chlorine and of ore. The temperature can always be lowered 
by running in a little extra ore or reducing the chlorine ; but the 
chlorine feed depends on the electrolytic vata, and is practically 
constant. The larger the transformer the longer it will preserve ita 
temperature with any fluctuations of chlorine supply, and the cheaper 
the pumping, labour, &c. It ie, therefore, best to have large trans- 
formers. We have so fat used a 10 ton, but a larger size with thinner 
l ning will probably be better. i 


The amount of gangue in the ore is important. As the gangue is 
about the same density as the chlorides, a large amount may be 
present without inconvenience as to fluidity. It is, of course, an 
advantəge to be able to work on ores with little metallic content. 
It is quite easy to work with the metallic contents only half the ore, 
or even less. Poorer ores can be made workable by addition of those 
with more metal. The temperature depends on the metals in the 
ore, too. Thus blende heats much more than copper sulphide ; so 
that, other things being equal, a copper ore with little zinc should be 
run through faster, or mixed with, say, a zinc-lead ore. To return 
to the working of the transformer, it is started with the remains of 
the last charge, and then chlorine and ore supplied till it is fall 
The regulation needs no skill. A hole can be opened at the top of 
the transformer, and as it is connected through the sulphur chamber 
to a chimuey there is a gentle suction. This draws air in at the hole, 
which burns the sulphur vapour. The blue flame shows there is 
enough ore. If too little is fed, fumes of ferric chloride fill the top 
of the transformer aud into the sulphur. This is to be carefully 
avoided, and there should be excess of sulphides in the transformer 
until the end of the charge. At the end the ore feed is atop , and 
the transformer run till brown fumes appear. These are by-passed 
round the sulphur chamber. The charge is then run out, and allowed 
to cool. At first great difficulty was heer in pumping the 
chlorine, as a pressure of some 10lb. to 151b. on the inch is needed 
when the transformer is nearly full. The pumping presents no 
difficulty, and a chlorine pump will run day and night continuously 
without trouble. The well-known patented method with sulphuric 
acid flooded pumps would have been available, but such com- 
plications are quite unnecessary with dry chlorine, The dryness is 
of vital importance here. l | 

-We now come to the intermediate or chemical stage of the process. 
This varies with the ore used. We may take the Broken Hill 
elimea, and imagine there is copper too. This would be about as 
troublesome an ore as we could have. We have used the Broken 
Hill ore and mixed it with a Tasmanian SUD per ore, but we have 
chiefly worked on it alone, The fused mass from the transformer 
consists of chlorides of lead, zinc, iron, manganese, copper, silver and 
gangue. It is run into water and through a filter press when cool 
enough, This takes out the gangue and lead chloride, carrying most 
of the silver. The gangue is easily separated from the lead and 
silver chlorides, and these chlorides are then dried and fused in con- 
tact with lead, which extracts the silver and any gold, and then with 
zinc, which gives lead, practically pure, and anhydrous neutral zinc 
chloride, which is ready for the electrolysis vata. The filtrate from 
the press contains a little lead and silver in solution, and copper, 
iron, manganese and zinc. The lead and silver are taken out with 
spongy copper. The copper is taken out as sponge or “ cement” by 
zinc, and we have left iron, manganese and zinc chlorides, The iron 
is chlorinated up to the ferric state, and zinc oxide is added to cause 
precipitation. This throws down hydrated ferric oxide. This is 
the base of iron paint, and is marketable, its valus depending on the 
colour obtained. The solution is further chlorinised in presence of 
more zinc oxide, and the manganese down as peroxide. — . 

We have now substituted zinc for all the other metals iu their 
chlorides, and have nothing left but zinc chloride. This is evaporated 
down carefully and fused. This decomposes some of the chloride, and 
makes an oxychloride. Steinhart evaporates in vacuo to produca 
neutral anhydrous zinc chloride. We have not done this; we find 
that with cautious boiling down there is not much oxygen in the 
final result, This is got rid of in open preliminary vats, which use 
inexpensive anodes, which are gradually used up. The consumption 
is less than if all the oxygen went off as monoxide, The anhydrous 
neutral chloride from these vats is then added to that from the lead 
chloride substitution, and is taken to the final electrolysis vats. 

The electrolysis vats are internally heated, as in the case of 
aluminium. The cathode is fused zinc, and the anode is carbon. 
Some makes of carbon do not stand well, but suitable carbons serve 
to stand permanently. Of course, chlorine has no action on the 
carbons, The vats are kept under a very light suction, so that if 
there are any leaks air yoes in instead of chlorine coming out. The 
carbons are not hot enough to be burnt by this small admission of 
air. As the vats are kept warm by the excess of the electrical pre 
over the chemical, the larger the cell the lower the E M.F., so 
that if the cell were large enough we could get down nearly to 
the E.M.F. corresponding to the heat of formation of zinc chloride 
at that temperature. So far, 3,000 amperes has been the current 
used, but this means a very small vat. The output of fused salt vata 
is enormous in comparison with aqueous work. A 10,000 vat is now 
being tried. Above that size the current will be inconvenient. With 
the small vats 4 volts per cell is needed, with 10,000 amperes 
3 should do. It is best to count on 4; thie allowance ought to 
cover the power for the preliminary electrolysis, too. The current 
efficiency is practically unity. Zinc smoke is, of course, formed if 
the temperature is too higb. The vats are very simple, merely iron 
cases lined with firebrick. The chloride soaks into the porous brick 
and solidifies somewhere, so it is really a vat with zinc chloride walls. 


(To be concluded.) 


ÍT 4r "s." E Æ LÍ Le) "BJ o0. „ Fi). . as PU m o imM4€E ou 1 


J ĀE å =~ 37 A t- 4. © ns bL — Sy cw o 5. AN 


p*- 


„ XP og ~ y ., r osx. 99 Gm ey 


‘THE ELECTRICIAN, JULY 10, 1903. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
~ (Continued from page 461.) 


At the meeting on July 3, 

Mr. EDGAR HARPER, statistical officer to the London County Council, 
went further into the question of the number of passengers coming into 
London in the morning and going out at night. From observations made 
of all the railway, tramway aud omnibus services into the central area it 
bad been calculated that over 500,000 persons entered and left the City before 
10 a.m. in the morning, of which over 300,000 came from the north aud 
. under 200,000 from the south of the river. The proportion of these which 

continued their journeys further than the point at which they were set 
down by the particular means of communication by which they travelled, 
clearly indicated the necessity for means of communication across the 
county, and not stopping them as at present in the centre. In this respect 
. he suggested the prolongation underground of allthe railway lines which 
had their termini in the City. This, he thought, would relieve the 
surface congestion very greatly. The advantage of cheap means of com- 
munication to the outskirts of the county had been empbasised by the 
opening of the Central London Railway and the electric tramways beyond. 
Both these means of communication were opened in 1900, and since that 
period the ratable value of Acton had increased by nearly 14 per cent., 
whereas during the previous five years the increase had been under 5 per 
cent. The increase of the ratabls value of Ealing due to the tame 
cause had been 9 per cent. He attributed this to the increase of 
building operations, which went on owing to improved travelling 
facilities, although it was well known that house rents went up 
_after the opening of such railways. 
Council suggested that such means of communication to all parts of the 
county not largely built upon should be constructed simultaneously. He 
was of opinion that a ;tube to the north-east of London would very 
possibly add to the congestion. No doubt in time overcrowding would be 
experienced over the bordcrs of the county, but that was in the future. 
; With regard to workmen's fares, he complained that very often the London 
. County Council was refused a locus standi to Le heard on this matter. 
Another matter for complaint was the promotion of separate pieces of line 
by separate companies, the separate pieces of line really forming one 
through road. As an ins ance, he mentioned the Cbariog Cross, Euston 
and Hampstead Railway, the Hampstead and Edgware Railway, and the 
Edgware and Watford Railway lines. All these three were one through road, 
and were regarded as such. But in the matter of workmen’s fares there 
was no provision whatever over the Watford eection, and different con- 
ditions were imposed over the other two portions. He would prefer to see 
all matters appertaining to fares and rates put before a special authority 
having absolute discretion. With regard to running cheap trains into 
` thinly populated districts with a view to inducing people to live in these 
parts, he agreed that a railway company could not be expected to do this 
witbout some return at the commencement. Ordinarily, compensation was 
obtained under the Cheap Traits Act by the remission of the passenger 
duties, but if in special cases this was not sufficient, then the local 
. authority should subsidise the railway company for a certain time. 
Personally, he did not think the latter course would ever be necessary. 

Mr. J. W. BENN, chairman of the Highways Committee of the London 
. County Council, next gave evidence. Dealing with the history of the con- 
struction of tramways in London, he alluded to the Tramway Acts of 
1869, in each of which was a purchase clause, in which an allowance was 
made for goodwill and prospective value. Reference was next made to 
, the passing of the 1870 Tramways Act with its altered purchase clause, and 

the provision for the consent of the road and local authorities where these 
. are distinct. Thir, he said, introduced many dilliculties, especially as con- 
cerned the adoption of a uniform scheme of tramways for London, and in 
1871 the Board of Trade presented a report to Parliament upon its pro- 
' ceedings under the act during the previous year, in which the peculiar 
disabilities of London under it were pointed out. The Metropolitan Board 
of Works, which was at that time the controlling authority of London, 
viewed the question of tramways with much hesitation, and left it to 
private promoters to make the lines Notwithstanding this, however, 

nearly 100 miles of single and double tramway lines were constructed in 
London between 1870 and 1889, the date at which the London County 
Council displaced the Metropolitan Board of Works. But the policy 
adopted by the London County Council since it came into existence had 
differed greatly to that of its predecessor, the main differences being as 
. follows :—(1) À considerable proportion of the tramways authorised by the 
Board were single lines with passing-places. The Council since it came into 
power has not, as a rule, sanctioned any scheme which has not provided 
for a double line of tramways, nor has it itself sought power, except where 
special circumstances existed, for the construction of any single lines, 
Where the existing width of carriageways has not permitted of the con- 
struction of a double line the requisite widening powers have been 
obtained. The reason for this policy was partly the difficulty of maintaining 
an efficient service with a single line only, and also the obstacle presented 
by such a system of construction to the satisfactory institution of any 
‘form of mechanical traction with its increased speed. (2) The Board in 
considering proposals did not deal with the question of the convenience or 
ot her wise of the routes suggested. An instauce of thie was the London, 
Camberwell. and Dulwich tramways undertaking, first authorised in 1682, 
which had not been worked for some years, the routes traversed 
being apparently unsuitable for tramway purposes. (3) The Metro- 
.politan Board did not make a practice of imposing any conditions in 
re to the construction of tramways beyond requiring that the 
"works in connection therewith should be carried out “to the satis- 
‘faction of the officers of the Board, and at the sole cost of the company.” 
, Further, the London County Council had almost unifurmly adopted the 
policy of refusing consent to proposals by trainway companies, on the 
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ground that, if all new lines were constructed by itself, it would tend 
much more to uniformity and continuity. Certain exceptional cases 
existed in which the consent of the Council had been given to the con- 
struction of lines extending existing systems, In these instances, however, 
the Council had stipulated certain conditions in respect of general construc- 
tion and maintenauce of the lines, and also that the new lines should be 
purchasable at the same period as the system of which they formed an 
extension. During the existence of the Metropolitan Board of Works the 
number of tramway companics owniog various lines in London amounted 
to 19, but by the year 1890 a series of amalgamations reduced these to 13. 
In thi& connection two important defects regarding the unsystematio 
manner in which tramways had been authorised in London were pointed 
out, In the firat place, certain of the undertakings authorised as distinct 
systems could only be worked eatisfactorily as one undertaking, and the 
result bad been the amalgamation of various lines working under different 
acts containing a diversity of clauses governing their control and manage- 
ment. Secondly, owiug to the lack of uniformity, difterent periods of 
purchase had been fixed for those lines which ultimately became the same 
system. The first steps taken by the Council with regard to the purchase 
of tramways were in connection with the undertaking of the London 
Street Tramways Co., the litigation concerning which governed the 
subsequent purchase of tramways by the Council. In the end the 
company was only awarded 10 per cent. of what was claimed, 
the goodwill only including the term unexpired. The Council bad 
now purchased 88 miles out of 115 miles of tramways in London. Of 
these, 48 miles were in the north and leased to the North Metropolitan 
Co. until 1910, the remaining 40 miles b-iug in the south and worked by 
tbe Council. London laboured under many difficulties in respect of the 
construction of new lines as compared with provincial towns. The divided 
conditions of London as regards the local authorities and the want of a 
central authority with supreme powers over tramways was largely respon- 
sible for the present difficulties. Then, again, the progress of tramway 
communication in London had been retarded Ly the want of an efficient 
north and south communication across the bridges. At present there was 
practically no communication. Observations showed that nearly 90 per 
cent. of the passepgera arriving at the bridges on the suth desired to cross 
the river, and several things had been done to provide for this, including the 
running of a service of halfpenny 'busses across the brides and proposals, 
rejected by Parliament, for carryiog the tramlines over the bridges. The 
Council had a strong opinion that a tramway over Southwark Bridge would 
be eminently feasible, as the gradieats were too steep for it to be largely 
used by vehicular traffic, and there were plenty of open spaces for a 
terminus in Thames-street, if the City Corporation would only agree. 

In answer to Sir JOHN WOLFE BARRY, Witness said that if tramways 
were allowed over Westmiuster Bridge, he estimated that the number of 
"busses would be reduced by one-half. 

By the CHAIRMAN : He estimated that for an efficient service over 
the bridges, four crossings would have to be made, say, over Westminster 
Bridge, Vauxhall Bridge (now being rebuilt so that it could accomm: date 
tramways without strengthening), Blackfriars Bridge and the Southwark 
Bridges. He was hardly prepared to ssy whether the Council, viewing the 
cross-river service as such an important one as they did, would be prepared 
to incur the expense of building & bridge or a tunnel especially for tram- 
way traffic, but at the same time he did not think it would shriok from it 
if it were deemed absolutely necessary; and that London was backward in 
its tramway accommodation could be seen from the fact there was only 
1 mile of tramway to every 30,009 inhabitants. In Glasgow there was 
1 mile for every 11,900 people; Liverpool, 1 mile for 8,400 ; Manchester, 
4 mile for 5,600; Leeds 1 mile for 9,500, and Sheffield, 1 mile for 
every 7,300 people. London, to be properly served, should have 1,000 
miles of street tramways. The Council was badly handicapped by the 
veto exercised by the borough councils, for out of proposals at various 
times to construct 150 miles of lines, only 55 had been authorised, the 
remainder being largely rendered impossible by the opposition of the local 
authority in respect to refusal to pay a proportion of the necessary street 
widenings. 

The Commis ion was adjourned until to-day (Friday). 
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ELECTRICITY IN MINES. 


The colliery exhibition at the Agricultural Hall, which has 
just been closed, has brought into prominence the suitability 
of electricity as a medium for the conveyance of energy to the 
workings of a mine. Broadly, electrical energy may be used 
for three purposes in connection with mining work—lighting, 
haulage and coal-cutting. Discussing the question of haulage 
first, horses are undesirable in every respect: each one pro- 
duces about as much carbon-dioxide as five or six men, and 
they are unsatisfactory in many other ways. It is found that 
both steam and compressed air are inefficient and inconvenient. 
Isolated units have to be installed for driving winding gear, 
and there is an enormous loss of energy in transmitting 
either steam or compressed air through great distances. Loco- 
motives worked by compressed air are not famous for their 
efficiency, and, owing to the fact that air mains are 
extremely expensive to lay, authorities are practically 
unanimous that the day of compressed air for mines is 
nearly over. Compressed air has, it is true, one advantage 
not shared by either steam or electricity—viz., the fact that it 
is a continual source of supply of fresh air to the workings. 
But it has been computed by one authority that a pneumatic 
plant costs about four times as much as an electrical one. 
It must always be borne in mind, however, that an overhead 
trolley system is only applicable to mines which are free from 
dangerous gases. Storage battery locomotives cannot be con- 
silered suitable for employment in collieries. They are 
extremely useful in workshops and mills where there are 
excellent facilities for charging, and where only short journeys 
are made on level tracks, but for long journeys on severe 
gradients, and with indifferent means of charging, they are 
not to be recommended. 

The figures given above relate only to haulage, and, owing to 
the relatively high efficiency of any trolley system, it may be 
assumed that for other work the costs do not bear quite such a 
favourable ratio. Still, in comparing the electric and pneumatic 
systems for coal cutting, the same arguments apply with regard 
to cost and convenience in operation. In addition to this, it is 
frequently necessary to reduce the pressure of the air before it 
can be applied to certain cutters. Several excellent forms of 
electrically-driven coal cutters are now on the market, and 
there is even an embarras de richesses when choosing the system 
to adopt. As for lighting, unfortunately not much progress has 
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been made with portable electric lamps since the discussion on 
the subject at the Institution of Electrical Engineers two years 
ago; but a number of these lamps are, we believe, still in use, 
especially on the Continent, and where circumstances permit 
of à semi-permanent installation for electric lighting by fixed 
lamps, this form of illumination has been found a great boon. 

The most important question in connection with the appli- 
cation of electricity to mines is that of the system to boe 
adopted, and on this expert opinion is divided. It would be 
extremely rash to prophesy that either continuous or alter- 
nating current will ever be adopted to the exclusion of the 
other, but the general trend of affairs seems to point to the 
adoption of three-phase current at low voltages. How any 
advantage is to be gained by raising the pressure to an exces- 
sive figure it is difficult to see. Energy could not be 
transmitted at anything over 600 volts further than to the 
bottom of the pit. In the workings this pressure would be 
the limit, and, therefore, if it were generated at anything 
higher, transformers at the bottom of the shaft would be 
necessary. But the saving in copper for such a small distancé 
would be trivial, and probably be counterbalanced by the extra 
eost of insulation and transformers. With single-phase alter- 
nating current at low pressure there is the old difficulty of 
motors, and the fewer the complications in a colliery the better. 
The choice, therefore, is confined definitely to three-phase at 
low voltage, and continuous current. Obviously, both have 
their advantages and disadvantages. The former saves copper, 
but does not permit of such easy speed regulation of motors as 
the latter. Its great advantage, however, is the mechanical 
strength and simplicity of the motors and the absence of 
commutators, features which should commend themselves most 
of all to mining men. Sparking is the greatest argument against 
electrical: working, and no matter what precautions are taken 
with safety lamps, no matter how stringent the regulations are 
which govern the use of naked lights, all will be useless if 
there is a single motor, down the mine, which is sparking at 
the commutator. "This is a matter that has received a large 
amount of attention from electrical engineers, but 1t is fairly 
safe to say that there is not an electric motor built which does 
not spark. However, means have been successfully devised 
80 to enclose the commutator that sparking has no effect, even 
though the mine be a dangerous one. The evidence given 
before the committee appointed to consider the application of 
electricity to mines, threw considerable light on this point. 
It was shown that motors protected in a proper manner with 
gauze, &c., were practically harmless when sparking in a highly 
explosive mixture. There is, however, a far simpler solution 
to the difficulty than by making use of elaborate protective 
measures, which, although efficient at the time of the experi. 
ment, may not remain so. The threc-phase induction motor, with 
neither commutator nor slip rings, cannot spark. Its limita- 
tions of speed are disadvantageous, but are counterbalanced 
by its absolute safety. After all, efficiency is not such an 
extremely important point when human life depends upon 
safety and reliability, and, moreover, a saving of 5, 10 or even 
20 per cent. is not of great moment to a mine owner who gets 
his fuel at the absolute minimum figure. | 

It is not so much in first cost and working costs that money 
is saved by the adoption of electricity in mines as in time and 
convenience. Labour is expensive, and anything that will 
conduce to its saving and its more efficient operation is some- 
thing to be desired. "There is room for considerable extension 
in the application of electricity in mines, and the subject is 
one to which coal-owners and engineers should give their utmost 
attention. The time should not be far distant when a skilled 
electrical engineer is attached to the staff of every large colliery. 


OBITUARY. 


i — 
G. H. ROBERTSON. 


It is with deep regret that we record the death on Sunday 
morning last of George Henry Cromwell Robertson, a frequent 
contributor to the columns of this journal, and well known for 
his work in connection with the theory of secondary batteries. 

Mr. Robertson, the son of that distinguished soldier Col. G. II. 
Robertson, C.B., A.D.C. to the Queen, 25th Bombay N.L.I., 
was born in November, 1859. He was educated at Wellington 
College and the Royal Military College, Sandhurst. He was 
gazetted to the 2nd Battalion P.W.O. West Yorkshire Regi- 
ment in January, 1878, and soon after went out to India with 
his regiment. At the end of 1879, however, a severe attack 
of rheumatic fever necessitated the resignation of his com- 
mission. Compelled thus early to relinquish all hope of 
following a carcer to which he was greatly attached, both by 
family traditions and natural aptitudes, he turned his attention 
to electrical engineering as soon as health and strength were 
temporarily regained. 

In 1885 he joined the Hanover-square School of Electrical 
Engineering, and, after obtaining the vellum certificate of that 
institution, he became engaged on various kinds of practical 
electric lighting work. He next went to the Central Technical 
College, and in May, 1887, passed with honours in the techno- 
logical examination in electro-metallurgy. After another short 
period of practical electric lighting work, he joined Dr. Wynter 
Blyth, and whilst with him communicated a joint Paper to the 
Chemical Society on the electrolysis of butter-fat. In October, 
1888, he went to study chemistry under Prof. Henry Arm- 
strong, in whose laboratory he commenced his secondary bat- 
tery investigations. In the summer of 1890, Mr. Robertson 
passed the practical examination in chemistry of the Insti- 
tute of Chemistry and was clected an Associate of that 
body and also a Fellow of the Chemical Society. Continuing 
his work on the chemistry of secondary batteries he carried 
out experiments on the batteries at the General Post Office, 
and in June, 1891, the results were embodied in two Papers 
communicated to the Royal Society, one by him, the other 
in conjunction with Prof. Armstrong. It was in these Papers 
that the theory of the chemical action taking place in batteries, 
which is known as the persulphuric acid theory, was first put 
forward. In December of 1891 Mr. Robertson read a Paper 
on secondary batteries before the Society of Arts, and was 
awarded a silver medal. In March, 1892, he was elected regis- 
trar and secretary of the Institute of Chemistry. In the 
autumn of the same year, he was appointed by Sir Claude 
Macdonald analyst to the Niger Coast Protectorate, and gave 
a special course of lectures on his favourite subject at Finsbury 
Technical College. 

In October, 1893, within 12 months of his marriage, he was 
taken seriously ill, and in the following year he was stricken 
with blindness, and was compelled once more to give up a 
promising career. But he took the blows of fate with quiet 
stoicism, and during his nine remaining years of illness and 
isolation he worked steadily on at such work as he was capable 
of, and made no complaint. A wonderful constitution enabled 
him to maintain a long and brave battle against a complication 
of disorders, and when the end came it was painless and 
peaceful. 

Perhaps his most marked characteristic was a quiet indepen- 
dence of mind. He never aped originality, nor forced his 
opinions on others, but doggedly thought things out for him- 
self, with the result that his views were invariably informative, 
and the little advanced scientific work he was allowed to go 
through with was of the best. | | 


Incorporated Municipal Electrical Association. — We would 
remind our readers that the Annual Convention of this Associa- 
tion commences on Wednesday next at Sunderland. On 
Thursday the meeting place will be Newcastle-on-Tyne, 
Middlesbrough will be visited on Friday and the annual 
general business meeting of the Association will be held at 
the Sunderland Town Hall on Saturday. The full programme 
was given in our issue of June 12th, p. 338. 
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Design of Dynamos, By Prof. SiLvaNus P. Tuomprson, F. R. S. 
don: E. and F. N. Spon). 1903. 123. 

Iu his preface the author describes this work as notes on 
dynamo design, intended primarily for his own students, and 
l papon confined to continuous-current generators. The 
book will, however, be welcomed by a larger circle beyond the 
student stage, who, actually engaged in the daily work of 

dynamo design, will not only find in it a valuable store of 
trustworthy data, but will also look for guidance and sugges- 
tions in the many conflicting problems they have to deal with. 
Let no one, however, who has found success in dynamo design 
not quite so easy to attain as he imagined, expect to find in 
Prof. Thompson's book a set of golden rules to enable him to 
solve ab initio the whole problem of making a really good 
machine as cheap, or cheaper, than his competitors can ; indeed, 
the book begins with a two-page chapter written to dissipate 
any such hope, from which we cannot do better than quote 
the opening and final sentences, expressing, as they do, a view 
that is too often lost sight of in our technical training :— 
Dynamo design is an art not to be acquired without practice and expe- 
rience, and, like other branches of engineering design, it reposes on certain 
fundamental scientific principles, These can be laid down definitely and 
taught with precision. But in the application of them in design to meet 
the varied needs of an ever-expanding industry, there is wide scope for 
choice and for individual preference. Time and experience have taught 
the general lines along which dynamo design must proceed. But no one 
` yet ever designed a successful dynamo by mere rules. . After 
all however fundamental the necessity of scientific principles, sound 
theories and rules derived from the experience and practice of others, 
dynamo design remains an art. It needs the eye to sce, as well as the 
mind to understand. 

Some of the introductory matter has already appeared in 
other of the author's works, and the whole book has been 
written in a style to enable it to take its place in the series of 
Finsbury Technical Manuals "—that is to say, as an intro- 
. duction to the subject for students, rather than as an elaborately 
critical work. Its scope is limited to the normal type of larger 
machines ; in other words, to the multipolar, slotted-armature, 
constant potential dynamo; small machines, whether two-pole 
or otherwise, and motors, for the most part, are purposely 
excluded. About half the book is devoted to the different 
sections under which dynamo calculations may be grouped— 
for instance, calculation of the magnetic circuit, of copper 
, windings, heating, and winding schemes—the understanding of 
.some of the more complicated arrangements, so much appre- 

ciated on the Continent, such as a duplex trebly re-entrant ” 

or a “triplex singly re-entrant " winding, being greatly eluci- 
dated by illustrations printed in several colours. After this, 
the author by precept, and worked-out examples from actual 
practice, endeavours to teach the student how to set about to 
design a dynamo, warning him that no hard-and-fast method 
of procedure can be laid down; and we think that having worked 
through these chapters conscientiously, the reader will have 
gained a good preliminary insight into the art; an insight 
which only experience—sometimes very bitter—can convert 
into real ability. | 

What we most feel inclined to criticise here, is that sufficient 
stress is not laid on what is really the first and last criterion 
of design. Granted that the machine will do its work and 
meet its specified tests, gross cost is what finally discriminates 
a good designer. Any well-trained electrical engineer can 
learn to design a dynamo to a specification, but how many will 
learn to make it without putting any unnecessary material or 
labour into his design? Of course, Prof. Thompson does not 
overlook this view, but it is, we think, left too much in the back- 
. ground ; and is not this sometimes a little characteristic of 
English engineering! Is it sufficient, having made several 
designs, to“ pick out that design which appears to be the best 
all round, cost of. materials and cost of manufacture being the 
most important final consideration ?” Should not the designer 
rather start with some kind of knowledge of what his costs 
should work out to, and modify his design again and again till 
he gets down to his figure or below it, sacrificing, 1f necessary, 


(Lon- 


examples of algebraic or geometric propositions. 


as he progresses, alittle here or there of the ideal perfeetion 
he would prefer ; providing, if he be working to a rigid specifica- 
tion, that he does not risk heavy penalties or rejection of his 
machine ? | 

Amongst a few minor points that we have noticed for 
remark, we feel we must quite disagree with the statement on 
p. 56, that for coils, “square wire is preferable in every case 
where the wire is to be wound toa radial depth exceeding lin., 
as it gives a much better space-factor than round wire." Truly ; 
but space is not the only consideration. From a winding-shop 
point of view, square 1s the very worst section of any ; an 
oblong section will lie flat ; a r6und wire can twist about its 
axis and do no harm ; but a square wire will try to twist, and 
it is very difficult to prevent it, and a very slight twist is 
disastrous to the insulation from layer to layer. The present 
reviewer on having occasion to re-wind large coils that had been 
wound with square wire has often actually substituted round 
wires, preferring to take the risk of the extra heating due to 
loss of copper-space to the certain damage to the insulation. 

On p. 106, speaking of parallel-wound armatures, we are 
told that “it is not an uncommon thing in the case of six-pole 
slow-speed exciter machines to see only four brush sets instead 
of six." But are not these examples always series-wound 
armatures ?! At any rate there is a slip. in the immediately 
preceding calculation to show the effect of the similar case of 
using two brushes in a four-pole parallel winding. With 
four brushes (in the example taken) the C'R loss works out 
to 180 watts as given; but with two brushes it should be 540 
watts, not 270 as printed. As might be expected, it would be 
more efficient to omit two of the poles and half the armature 
than to omit two brushes; for the loss in the resulting two- 
pole machine then would be 360 watts, with about half the 
materia]. 

Against one feature of the book we feel bound to enter a 
strong protest; that is the use throughout the book of the 
outlandish and unscientific magnetic densities per square inch ; 
the conversion of sections from square inches to square centi- 
metres, when slide-rules are universal, is an operation of so 
little trouble that we see absolutely no excuse for educating 
up a generation of electrical engineers whose measure of B 
shall be different from that of most other civilised countries. 
Even if this practice is rather common in America, it is no 
reason why we should adopt such a retrograde step. Hitherto 
the majority of English electricians have worked and thought 
in C. G. S. lines per square centimetre, and all our electrical and 
magnetic calculations liave been in international units ; are we 
now to add to our insular idiosyncrasies the perpetuation of 
this hybrid unit, which many of us hoped was dying a natural 
death 1 

We would not have our readers think that the few points we 
have rather fully criticised are to be taken as typical samples 
of the book : on the contrary, we believe that, with its lavish 
enrichment of well chosen illustrations, it will be found to fill 
successfully a gap in our English technical literature, and will 
maintain the author's acknowledged reputation as a clear 
expositor of the theory of the dynamo and kindred subjects. 


Electrical Problems. By W. L. Hoover and N T. WELLS. 
U.S.A., and London: Ginn & Co.) 6s. 


From “Fundamental Units” to “Transmission of Power” 
is a long cry in the life of a student of electrical engineering, 
and yet the authors of this book cover a great deal of it in 
about 140 pages. It can, however, hardly be of great use to 
students other than those who are pursuing a definite course 
of study which, by a happy coincidence, may happen to fit in 
with the ground covered. The first chapter is devoted almost 
entirely to examples in the metric system, and should provide 
some excellent practice for the average student. Apparently, 
the authors did not intend their work to take the form of an 
ordinary text-book, but rather of an exercise-book, for the 
information contained in each chapter is decidedly brief. 
Accompanying all the chapters there are, however, excellent 
numerical problems on questions which the student is recom- 
mended to work out carefully. There is much to be'said for 
the principle of working out a large number of numerical 
Not only 
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does it help to impress the rule upon the student's mind, but 
it trains him to quick and accurate calculation, although it 
does not, perhaps, show him convenient short cuts, which can 
usually only be imparted by a teacher. The book, taken as a 
whole, is a useful one, but it has a tendency to exhibit one 
trait of Americanism which should be most studiously avoided 
when dealing with education in any shape or form —viz., it is 
too strenuous in its methods. 


MOISTURE IN CONDUITS. 
BY W. H. F. MURDOCH. 


Moisture gets into a building chiefly by percolation through 
'the walls, and in the form of water vapour carried in by the 
air. Air has also a great capacity for moisture, especially 
when warm, and when saturated with moisture is lighter than 
dry air. Regarding condensation troubles on walls, it is inte- 
resting to note that thin walls cool much quicker than thick 
ones, and hollow walls radiate only about two-thirds of the 
"heat of solid walls. As examples, a wall of brick half a brick 
thick radiates 0:371 unit of heat, a similar wall two bricks 
thick radiates 0:182 unit per square foot per hour. Com- 
paring a hollow wall with a solid one two bricks thick, the loss 
in the former is only two-thirds of the latter. Of course, the 
loss of heat is moditied by the wall covering— stucco, plaster, 
paper, &c. an 

All stones, bricks, &c., are very permeable to air. The 
cubic feet per hour per square yard of surface is, for inside 
temperature 72°F., and 40°F. outside, for the following 
substances :—* i 


Sandstone ... 47 
Limestone ......esos.esossssoonssssssosstossossosasesssoosess 10:0 
Brick. (acere edes eta ³ y UR ERANT 80 


The experiments also of Graham, Pettenkoper, Mürker and 

Schultze show that the air passing through a room under 
average conditions must amount per day to an enormous 
quantity. Hence, although the amount of water in average 
air is only 13 per cent., given suitable conditions a large amount 
may be condensed. From the above therefore, we may con- 
clude. that, condensation may be looked for on thin walls, 
especially if solid.  Enamelled brick is fairly bad in this respect 
it appears to radiate rapidly. 
. Water percolates through walls. "Therefore, the boundary 
walls of buildings may be expected to be more damp than the 
interior walls of the building which are not subjected to 
.** weathering.” The amount of moisture which can be absorbed 
by brick, for instance, is very great. A London brick can 
absorb one fifth of its weight of water. When a shower of 
rain strikes a brick wall a good deal of it is at once absorbed. 
Another well-known fact is that non-porous walls „sweat 
much more than porous ones. Enamelled brick, for instance, 
forms a good condensing surface, provided the temperature 
change is suitable, and in partitions, &c., is bad. 

Consider now a room with brick walls and conduit run 
along the surface. Assume everything originally at the same 
temperature, and that a fall of temperature takes place in the 
air of the room. The iron conduit will arrive at the lower 
temperature much sooner than the brick walls owing to its 
relatively great conductivity and low specific heat. It there- 
fore gets a great deal more than its fair share of the moisture. 
Now the water deposited on its surface gradually finds its way 
to the joints, bends, and thence into the conduit. Here it is 
not in a suitable position for re-evaporation, and it will accu- 
mulate and cause trouble unless special precautions are taken 
to get rid of it. 

_ Conduit embedded in mortar, although jacketed from 
thermal changes is subject to coming in contact with moisture 
‘in the mortar. This in the outside walls of a building may be 
very considerable. Buildings with brick walls, concrete floors 
and heated by steam radiators are bad, any changes of tempera- 
ture causing a deposit of moisture to appear on floors, walls, 
&c. Probably a great deal of moisture leaks invisibly into 
the room from steam joints, &c. Moisture appears also to 
favour “deadening " under stone floors. Very often the 
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“deadening” is put in wet. Iron girders should also be 
avoided. Results of examination on above lines lead the 
writer to the conclusion :—  - | ; 

(a) Seamed conduit, or socket-jointed conduit, should never be buried in 
plaster. At least, never in walls subject to action of weather, especially if 
these are of solid brick or stone. 

(6) Water-tightness should be aimed at, at any rate, when conduit is laid 
on “sweaty ” walls, under plaster or stone floors, and in draughty situations. 

(c) Conduits with insulating lining will probably be slightly less subject 
to rapid variations of temperature, and consequently condense leas. 

For extremely damp situations and high voltages, conduit 
does not appear to the writer to be particularly applicable. It 
is also doubtful if the metallic continuity could be relied on in 
an emergency. Lead-covered water-tight systems appear here 
to have a great pull over conduit, although even lead is sub- 
ject to corrosion by water. Wiring in damp places has hardly 
yet received the attention its importance warrants, and it ought 
to interest fire insurance people, especially in view of the 
higher voltages now becoming common. In this case we find 
the somewhat paradoxical result that water may cause fires 
indirectly, one case of this sort being a wire on which water 
dripped becoming gradually corroded and finally heating up. 
At present, no special means appear to be taken beyond 
putting in T-pieces at switch blocks, and giving the conduit a 
dip, to allow the moisture to drain away anywhere. As far as 
the writer is aware no special drain traps, &c., are at present 
on the market. 

Anyone who has wired, say, a large stable, will appreciate 
the difficulties of dealing with moisture. Here, in addition to 
the usually poor ventilation, the walls are glazed brick and the 
floors always being sluiced with water. Fittings become also 
rapidly corroded by nitrogenous matter. "The following table 
may be useful as au indicator of the amount of moisture which 
various substances can absorb :—* 


Percentage of ita own weight of 


Substance. | Water absorbed: 

Granite oes eov e A ve EN eS aA ER TUI | i 
Sandstone .......cccccccsccsecscescescecess | 8 to 10 
Limestone . . | 12 to 17 
Bricks—Brown glaz ee "IA 8:6 

Common blue ............... i 65 

Malm cutter eee 22 

Malm second | 20 

Common gredd¶s 10:5 


No experiments appear to have yet been made regarding 
porosity of stone, &c., under pressure. Since, in a heavy storm 
rain strikes a wall with considerable velocity, it will tend to 
penetrate further, and the rapid diffusion of air in this case 
will assist in transferring moisture into the building. The 
wind pressure per square foot of wall surface may amount to 
30lb. or 40lb., so that moisture is practically forced into the 
walls. It seems to the writer that buildings in exposed situa- 
tions should. be carefully examined, and those walls most 
exposed to wind and rain treated more carefully than the others. 

Of course, the whole subject is complex, and, therefore, hard- 
and-fast rules cannot be laid down, but possibly it is not out of 
place to draw attention to what may might be called the 
* physics " of wiring. 


THE HACKNEY ELECTRICITY SUPPLY AND DUST 
DESTRUCTOR ACCOUNTS. 


So far as it is possible to form a comparative estimate of the 
financial results of an electricity supply undertaking worked 
in conjunction with a destructor, there appears every reason for 
satisfaction with the accounts of the Hackney undertaking 
for 1902-3. 

The fact that the year just concluded is the first completed 
year of working serves only to invest the excellent results 
shown with greater credit to the engineers responsible for the 
management. 

The chief difficulty in arriving at an opinion on the costs of 
a station of this kind lies, of course, in the question as to the 


extent to which the two departments concerned should share 


— — — ä — 
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in the (presumed) spoils of their co-operation. This question 
cannot really be satisfactorily solved for purposes of comparison 
by an adjustment of the relations merely through the fuel 
item. There are other considerations involved, such as the 
differences in repairs and maintenance arising from the proxi- 
mity of a destructor works, and from the control of some of 
the boiler plant and works, without counting the capital charges 
in respect of the destructor, boiler plant and works. Still, in 
practice, the fuel item affords the simplest means of adjust- 
ment of accounts. Inthe case of Hackney the dust destructor 
- department was credited with £2,272 for steam supplied to 
the electricity works. The amount of steam thus supplied 
was 41,411,9701b. in the year, presumably at the pressure of 
from 200lb. to 250lb. per square inch. 

However, the electricity works fuel cost comes out on this 
basis at 0:476d. per unit sold We are inclined to think that 
this is a fair figure for the fuel item, per se, at such a station. 
On the other hand, it cannot, we think, be considered as a 
sufficient charge on the electricity works to account for all the 
benefits received by the joint working ; so as to make the eco- 
nomical conditions comparable with those of ordinary electricity 
supply works. 

We give below a summary of the chief costs. It is evident 
that all the items, as given, stand at values considerably under 
the average at the output and load-factor obtaining at these works 
last year. It is necessary to point out that nothing is included 
in the costs for rates and taxes. It is difficult to provide a 
figure for these as they vary so much, but if we take the mean 
of the rates and taxes of municipal undertakings in 1901, the 
costs would be increased by about 0:12d. per unit. 

With regard to the capital expenditure we should certainly 
lave expected this to be low in comparison with other con- 
cerns. On the contrary, it is disappointing to find the mean 
expenditure relatively to the output was 29d. per unit sold, 
as against about 25d. for the generality of London municipal 
stations. The expenditure as per kilowatt of plant capacity also 
works out considerably too high in relation to other London 
municipal concerns. Naturally, with the favourable costs 
shown, the working profit was good —viz., £13,533, repre- 
senting 6˙9 per cent. on the mean capital employed. After 
paying £8,670 in interest and £2,609 to the sinking fund, 
there was left £2,254 balance, which was placed to reserve. 


Costs PER UNIT. 


Fuel! C0000 ͤ ͤ NN 0˙48d. 
Oil, waste, water and stores 0:034. 
Wages at StQtion E 0194. 
Repairs and maintenance at station ............... . . 005d. 
Total generating c,tSiꝓu⸗ y 0" 76d. 
Distribution of clectricit . esse. e osd. 
Total works cot . 079d. 
Management and property charges ............ 0°24d. 

TOTAL COS Ts 103d. 

RECEIPTS PER UNIT. 

Receipts for private suppe 222 $364. 
" public lighting current. e 2:30d. 
Total receipts for current per unit . . 9'Old. 


CORRESPONDENCE. 
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THE REAL INVENTOR OF THE MERCURY COHERER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In The Electrician of June 19th there appears an article 
by Signor Emilio Guarini, concerning the priority of the mer- 
cury coherer, in which it is alleged that in the course of a 
lecture delivered before the Royal Society in London, Marconi 
stated that he had employed, for the reception of “S” signals 
across the Atlantic, a mercury coherer of the Royal Italian 
Navy, invented by Lieut. Solari. 

I should be interested to see an attempt to produce a verba- 
tim quotation of any such statement, but appreciating the 
difficulty of sifting out the truth from a mass of sensational 
articles, each of which seems content to take its facts from a 
predecessor of similar character, I shall merely point out. that 
what Mr. Marconi stated (at the Royal Institution on June 13, 
1902, and not at the Royal Society, where the subject was 


not mentioned) was, that it was I who brought to him the 
coherer which, upon my proposal, sanctioned by the Minister 
of Marine, Admiral Morin, in an official letter, dated June 1, 
1902 (see p. 9 of Report published by the Royal Institution 
in June, 1902), was named the Royal Italian Navy coherer. 

In consequence of a controversy raised by ill-informed per- 
sons, I published in The Times, in July, 1902, a letter in which 
I stated that I had at no time personally advanced a claim to 
priority in the invention of the mercury coherer since I was 
under the impression that the idea of employing mercury in 
the manner in question had been suggested to me by passages 
in scientific publications which, in consequence of the lapse of 
time, it was difficult for me to trace precisely, and I instanced 
accordingly only one or two examples. To the present claim 
of Prof. Tommasina, therefore, I can only reply that I am very 
glad to add his name to those of the other investigators who 
preceded me in the application of mercury as a self-decohering 
body, and among whom should not be forgotten Wilson, who 
patented the first mercury coherer in London in the year 1597. 
In any case, however, the coherer called the ** Royal Italian 
Navy Coherer " is constructed in an entirely different manner 
from those suggested by Wilson and by Tommasina, and is the 
fruit of a long series of experiments which brought to light 
the importance of certain special and extremely delicate 
arrangements calculated to increase the efficiency of this 
radio-conductor. 

For my own part, then, I wish to remark that my present 
intervention in the controversy is occasioned solely by mexact 
statements which have received publicity in the past, and is 
directed towards the making clear of what share in the matter 
is due to my own experiments guided by my readings in 
scientific publications, to which, so far as has been possible, 
I have endeavoured to refer just merit, differing here in my 
proceeding from those who would credit the idea of the 
mercury coherer to the brilliant devising of any one person. 
On the other hand, even before the controversy on the subject 
arose, I attached no great importance to the invention in 
question, since, as a result of the prolonged labour which 
I devoted to it, and which represented, perhaps, a larger than 
any other individual contribution, I was the first to recognise 
to what a small degree this coherer satisfies the exigencies of 
a practical commercial radiotelegraphic service. 

With regard, again, to the first radio-telegraphic transmis- 
sion across the Atlantic, it seems to me that there can be no 
doubt that the one and only admissible testimony on that 
point is that of Mr. Marconi, since, the said communication 
having been effected by himself alone, it must be allowed to 
himself to state the methods he employed. I fail to under- 
stand how or why persons who were not present at the experi- 
ment in question should affect to accept in part and not in 
their entirety the statements made at the Royal Institution on 
June 13, 1902, by Mr. Marconi, who on that occasion, after 
having affirmed the efficiency of the powerful transmission 
obtained from the station at Poldhu, proceeded to render in 
the clearest manner public justice to the greater or less sensi- 
bility of the various receivers employed in Newfoundland (and 
not of the mercury coherer exclusively)—receivers which 
contributed to establish even more certainly the possibility 
of radio-telegraphic communication across the Atlantic, but 
which supplied no method of obtaining that definite success 
which was, on the contrary, only reached on December 20, 
1902, by means of Mr. Marconi’s own new receiver, the 
magnetic detector.—Yours, &c., 


Rome, July 5. Marquis Luict SOLARI. 


SHALLOW SUBWAYS AND DEEP TUBE RAILWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In the recent discussion of the above subject at the 
Engineering Conference, one important aspect of the ques- 
tion seems barely to have been touched upon—namely, that 
while tube railways may be at any level, passing over or under 
other tubes at will, yet subways must all be at the same level 
with respect to the roads, unless their distinctive character is 
to be abolished. 

For instance, the London County Council proposed subway 
from "Theobalds-road to the Embankment may readily be 
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constructed, as it is first in the field, 18ft. below the pavement 
or at such other level as is most convenient. But when a 
further subway beneath the Strand is to be built, what will 
be done? Willa level crossing be made to allow one line to 
pass the other ? Or will the new line be dropped to a depth of 
35ft. or 40ft. at this point, and run below the other? If the 
former, high speeds in this neighbourhood will be out of the 
question, as there will be repeated delays and stoppages on 
account of signals. If the latter, then, as facilities for the 
transfer of passengers from one train to another must be made, 
the deeper subway must at this point have a station, whose 
depth will be most inconvenient if no lift is provided. 

Further, confluent junctions will be much worse with sub- 
ways than with tubes. In tlie former case, a level crossing of 
one “up line " with the other ** down line” is necessary ; and 
those who use the District. Railway in the neighbourhood of 
Earl's Court know how provocative of delays this is. But with 
tubes, on the other hand, it is a simple matter to drop one line 
15ft. or so with respect to the other at the junction, enabling 
the diverging lines to pass the one beneath the other, so that 
the up trains on either branch can have no influence on the 
down trains of the other. —Yours, &c., 

London, W., July 4. EDWARD V. CLARK. 

WIRELESS TELEGRAPHY AT THE ROYAL 
INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: In reference to the “ wireless" communication said to 
have been established on June 4th last between Poldhu and 
the Royal Institution, I wish to call attention to certain facts. 

An authoritative statement on this subject appears in the 
current issue of the /lisfrated Scientific News. In this it is said 
that various wireless messages were received, and inspected by 
the President of the Royal Society, during the morning. At 
about 3 p.m. an ordinary telegram was sent to Mr. Marconi at 
Poldhu. In reply to that telegram, a wireless message was 
received by Prof. Dewar. 

It may be remembered that I have given an account of the 
operations at Poldhu on June 4th, describing the efforts made 
to transmit a message to Prof. Dewar. They commenced at 
11:50 and continued for hours, the same message being repeated 
again and again. This statement of mine was contradicted by 
Prof. Fleming. 

The pronouncement in the Illustrated Scientific News has 
induced me to make further inquiries, the result of which I 
now give. The facts of the transmission from Poldhu are, 
undoubtedly, as I have stated. One message, and one only, 
was sent over and over again. It ran as follows :—'* BRBR. 
Best regards to Prof. Dewar sent through ether from Poldhu. 
Marconi. PDPD." That was the message which Poldhu 
sent all day. I find, however, that it is not the message 
which Prof. Dewar received. Therefore, when Prof. Fleming 
states that the latter message was not sent from Poldhu in the 
manner I described, he is quite correct. It was nof. Then 
what became of the message that vws sent? And where did 
those other messages come from? They did not come from 
Poldhu—that is certain. Nothing was sent before 11:50. 
After that time the hours were occupied in trying to send the 
one message I have quoted. 

I would suggest to Prof. Fleming that it is due to himself, no 
less than to the publie, to give an explanation of this matter. 
And that explanation requires to he rather more circumstantial, 
rather more coherent, than the enlightenment usually vouch- 
safed by Mr. Marconi and his colleagues. — Yours, &c., 

Egyptian Hall, W., July 7. NEVIL MASKELYNE. 


TO THE EDITOR OF THE ELECTRICIAN, 


SIR : I have read with interest the correspondence in your 
columns on the subject of Dr. Fleming's lecture at the Royal 
Institution on June 4th. I was very much interested with the 
lecture, and was, of course, somewhat at a disadvantage, as I 
had not attended. his previous lectures and was not very well 
aequainted with technieal expressions, but my impression is 
that he distinctly stated that, thou zh it would be perfectly 
possible for any person who cared to go to the trouble aud 
expense to steal the substance of Marconi's wireless messages 


(as it would be of any telegraphic or telephonic messages), yet 
his instruments were so arranged (I believe he used the word 
* syntonised ") that no other person could prevent messages 
from Poldhu from reaching him.—Yours, &c., 

London, W.C., July 6. GEORGE BLACK. 


THE SANDWICH SYSTEM OF EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I was very much astonished to read in your issue of 
June 26th, Prof. Baily’s letter on the sandwich system, in 
which he says he has found difficulty in getting his students 
into works for the summer months. In Glasgow we have had 
no difficulty in recent years in getting all our students into 
works for the summer, not only without the payment of 
premiums, but with the payment of wages, the amount depend- 
ing on the experience of the student. We are, of course, 
grateful to the large number of engineers who open their 
works in this way, but that it is not a one-sided arrangement 
is shown by the readiness of the firms in question to re-engage 
the students who have been with them temporarily. 

Prof. Baily takes six months of his students’ first year, 
which they would otherwise spend in works, in order to teach 
them the use of tools, because he doubts very much if a work- 
shop is the best place for beginning to learn the use of tools. 
Surely this is work which might well be left to the secondary 
school. Most of the secondary schools in Glasgow are now 
provided with workshops, and the pupils who complete the 
full courses in these schools have had workshop practice for 
two hours a week during three or four years under trained 
instructors, the nature of the work being the making of joints 
of different kinds in wood, all the work being done to drawings 
made by the pupils themselves. 

Our university courses are at present all too short, and it 
would be a great advantage to the student himself, and to 
engineering generally, if we could increase the length of the 
courses, but let the increase be devoted to work at the end 
and not at the beginning of the course, say, to the study of one 
of the higher branches of engineering which can now only be 
touched upon. If the universities would combine, and indicate 
definitely the training which they expect their students to have 
before entering, we might have some chance of bringing all 
schools into line. There is far too much of the work which 
ought to be done in the secondary schools (and is done in a few 
of them) done in the universities and colleges of this country, 
and it hes with the universities to encourage those schools 
which do provide a good and broad education, and to set them 
up as models for others, instead of competing with them in 
elementary work.—Yours, &c., 

J. BLACKLOCK HENDERSON. 

James Watt Engineering Laboratories, 

The University, Glasgow, July 4. 


STREET LIGHTING AT STEPNEY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: A statement has recently appeared in several of the 
daily and technical papers to the effect that a petition, largely 
signed by the inhabitants of Stepney, has been presented to 
the Borough Council complaining that the arc lighting of the 
borough is inefficient and a source of danger to the publie, and 
asking that the lamps should be replaced by incandescent gas 
lamps. As this statement is totally incorrect, and is calcu- 
lated to prejudice the interests of electric street lighting 
generally if allowed to pass uncontradicted, I shall be glad if 
you will be good enough to publish the actual facts. 

The petition referred to was signed by the inhabitants of 
two small streets in which 13 ordinary gas columns had been 
converted to incandescent electric lighting, each containing 
two lamps of 16 c.p. each, and the petitioners asked that these 
incandescent electric lamps should be replaced by incandescent 
gas lamps having Welsbach mantles of from 50 to 100 c.p. 
The petition had no reference whatever to the are lighting of the 
main streets, which are admittedly as well lighted as any part 
of the metropolis. I may add that the Council have decided 
to try the experiment of lighting one of the two streets referred 
to by Nernst lamps instead of the ordinary incandescent.— 
Yours, &c., WM. C. P. TAPPER, 

Stepney Electricity Works, July 8. Engineer & Manager. 


* 
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A NEW POTENTIOMETER. 


In connection with the exhibition of two new potentiometers by 
Dr. Lehfeldt and by Dr. J. A. Harker „ at the Physical 
Society on March 13th (described in The Electrician of April 17th), 
Dr. Ernst Treichlinger, of Berlin, sends us a description of a handy 

tentiometer for laboratory and industrial use, designed by Prof. Dr. 

indeck and made by the Physikalisch Technische Reicbsanstalt. 
The compensation of the E.M.F. to be measured is obtained by 
using a fixed resistance and a variable current. Fig. 1 shows the 
diagram of connections in its simplest form. A denotes the accumu- 


door in esch end of the car, marked on the diagram FF. These 

eashes can be opened in exactly the same way as the sash AA at the 
sides when additional fresh air is required. They are also provided 
with perforated louvre panels, GG, on the outaide, and, being in the 
end of the car, they admit of a large supply of fresh air passing into 
the car without interfering with the arrangement of coloured signal 


lenses and without allowing the admission of water in wet weather. 
The outlet for the foul hot air has been provided for by a recess 
made in the roof of the car, marked CC, which is just above the 
hinged windows above referred to. The circulation of the foul hot 
air through this recess to the outside is shown by the arrows marked 


Fic. 1.— Diagrammatic Sketch of Potentiometer. 


lator, W a variable resistance, M. a milli-ammeter. As seen in the 
diagram, the current also flows through a permanent resistance of, 
say, O'l ohm. Connected in shunt to the latter is the E. M. F. to be 
measured, in series with a galvanometer,G. To determine the E.M.F. 
im question, the variable resistance is adjusted until the galvanometer 
is at zero; then, obviously, the desired E.M.F. is found by multiplying 
the current by the fixed resistance. Fig. 2 represents the actual con- 
nections. The resistance W consists of parte, containing 9 x 100, 
9 x 10 and 9 x 1 ohms respectively, as also of a wire of about 1:5 ohms 
resistance arranged around the periphery of the plate forming the 
cover. Several fixed resistances are provided for measuring different 


Fia. 2.—Diagram of Connections of Potentiometer. 


E.M.Fs. The resistance box N contains three resistances Fig. 2) to 
be used for checking the milli-ammeter. If this is' to be one, T is 
replaced by a standard cell and the compensation is carried out as 
usual. By using the three special resistances referred to, the ammeter, 
if correct, will point to 150, 100 and 50 respectively on the scale. 
This apparatus is on sale in this country by the Siemens Electric 
Appliances (Ltd.). 


TRAMCAR YENTILATION. 


Messrs. Dick, Kerr & Co. have recently delivered to the Leicester 
Corporation a sample car built at the Electric Railway and Tram- 
way Carriage Works in which a new method of ventilation is 
employed. The annexed di shows & cross-section of a top-seat 
tramcar roof constructed on this principle. 'The inlet for fresh air is 
provided for through the usual line of hinged windows placed above 
the large fixed glass windows universally used in recent tramcar 
work. "They are shown in the diagram at the points marked AA, 
and the circulation of the air that takes place from the outside into 
the car is shown by the arrows marked BB. A further su ply of 
fresh air is provided for by a hinged sash on each side of the end 


DD. On the outside of the car on each side, and connecting with 
this recess, are fixed ventilators, marked EE, constracted in sach a 
way that no air can pass into the car at these points, but the venti- 
lators are exhausting or drawing the hot air out when the car is 
running. It will be noted that this recess, CC, not only connects 
directly with the interior of the car, but that it also connects with 
the roof space HHH between the millboard ceiling and the main 
deck, and that this space, which in ordinary tramcars is a dead air- 
space without means of escape, is thoroughly ventilated by this 
arrangement. If required, a farther outlet for the hot air in the top 
of the car may be provided for by perforating the millboard ceiling 
to connect with this space and, indirectly, with the ventilators on 
the outside of the car. 


ͥ f᷑F— IE 


ELECTRICAL EQUIPMENT OF THE LONDON 
| TRAMWAYS. 


On Tuesday the London County Council discussed the report of the 
Highways committee, referring to the systems of electrical traction pro- 
posed to be adopted on various portions of the tramways in the metropolie, 
a résumé of which appeared in The Electrician last week. The report of 
the chief engineer and tramways manager dealing with the comparative 
cost and advantages of the underground conduit and overhead trolley 
systems respectively was also discussed. 

Mr. SIDNEY Low said the Council were face to face with a very large and 
experimental policy for the whole of their tramways. They had to decide 
whether their tramways should be worked on the conduit or overhead system. 
No one who considered the question could afford to ignore the results 
placed before them on the expert authority of their two able officers 
responsible for the reports before them. There were many serious 
disadvantages against the adoption of the conduit system. In the firat 
place there was the enormous disturbance of the streets, and then there 
were certain portions of London where the conduit could hardly be con- 
structed at all—at any rate not without enormous expense and difficulty. 
He referred to places where the lines had to be carried over bridges, cross- 
ing railways or canale. Another serious disadvantage was the time required 
in construction, and then, again, the difficulty of paving—it was impossible 
to have wood or asphalte, they must have granite setts. Another difficulty 
was the possibility of the conduit being flooded, and so becoming 
unworkable. He was glad to see the conduits in South London were 
working well, but there would come the great difficulty of keeping 
them clean, The greatest objection in his mind to the conduit system 
was that it was enormously expensive compared with the trolley system. 
To get over the disadvantage of spoiling the amenities of some of our 
thoroughfares by the use of the trolley, they had to embark upon an addi- 
tional cost which in the long run might amount to millions sterling. 
According to the engineer’s statement the additional cost could be put 
down at £7,000 per mile of single track, or £14,000 per double track mile, 
and in that estimate he believed the engineer had been very conservative. 
On the 100 miles of tramways in London that would represent an extra 
cost of £1,500,000 ; but they had proposals before them for another 50 miles 
which would bring the extra cost up to £1,950,000. Mr. Benn said that 
there ought to be 1,000 miles of tramway lines in London, and if they were 
laid down on the conduit system rather than on the overhead, it would be 
putting the ratepayers to an extra expense of something like £7,000,000 
sterling. Before they embarked upon such a vast expenditure, he hoped 
the Council would consider the matter very seriously. London was far 
behind other great cities in this matter of electric tramwaye, and was now 
beginning what, under perhaps better conditions, it might long sinoe 
have concluded. He estimated that it would take another 10 years 
to adopt the existing tramways in London to the conduit system, and 
they had no guarantee that before that time theconduit system might not 
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be as obsolete as the old horse tramway now was. They might find that 
tramways would be superseded by the automobile car or the trolley omni- 
bus, and he would not be surprised to find in another five years that they 
needed neither the conduit nor the overhead system, for the simple reason 
that each tramway would carry its own accumulator. He did not say that 
that was a reason why they should hold their hands altogether, but it 
was a reason for the Council to proceed cautiously. 

Mr. Strauss said that the Council could make up their mind that if they 
wanted electric tramways in London at all, they must consent to the extra 
cost of the conduit system. The borough councils would not allow their 
streets to be disfigured by the ugly overhead wires ; they would not allow 
the tramways to be electrified at all unless they undertook to put down the 
conduit system. He hoped the Council would have the pluck to carry out 
the underground system all over London, notwithstanding what they had 
been told as to ita extra cost. 

Mr. J. ALLEN BAEER said the conduit system was being laid down in 
some of the large provincial and Continental cities, and also in the great 
capitals of Europe and America, as being more sightly, safer, and, in the 
long run, more economical. With the trolley system there was a constant 
disturbance and replacing the wires every three or four years. The 
authorities of Greenwich Observatory absolutely prohibited the laying 
down of the trolley system within 4 or 5 miles of the Observatory. As to 
interruption from floods, the conduit in South London had not been 
blocked for a single hour during the recent heavy storms. With regard 
to comparative cost, he was not prepared altogether to endorse some of 
the statements made in the report. Their engineer's experience in electric 
traction was comparatively small, and he believed that, had he visited 
America, he would have modified some of his statemente. He did not 
believe that the difference between the overhead system and the conduit 
would be more than £4,000 or £4,500 a mile in favour of the former if 
carried out throughout the whole of London. 

Mr. S. WaTERLOW hoped the Council would support the Highways 
committee. 

Mr. ToRRANCE said public opinion in North London viewed with some- 
thing like dismay the idea of the overhead system being adopted there. 

Mr. BzAcHCROFT said the whole question turned upon the returns they 
were to get from their tramways. Hitherto the assumption had been 
that their receipts would average ls. per mile, and the expenditure would 
not exceed 6d., leaving a.net profit of 6d. The Comptroller had told them 
that unless they did get that clear 6d. there would not be sufficient to pay 
interest and sinking fund. 

Mr. J. Burns, M. P., said a rich city like London had no right to abandon 
what was admittedly the best system of electric traction simply to go in 
for something cheap and nasty. 

Mr. J. W. Benn (chairman of the Highways committee) said he would 
not discuss the points that had been raised, because, after all, the Council 
had very little, if any, control in the matter. The borough councils had 
power to veto the overhead system if they thought fit. The Highways 
committee did not like the system, and the report must be regarded as a 
compromise, designed to give the North Metropolitan Tramway Co. an 
opportunity of meeting the Council in the matter. 

After further discussion, the proposals relating to the portions of the tram- 
ways to be constructed on the conduit system were agreed to, and the 
further consideration of the report adjourned. 


PARLIAMENTARY INTELLIGENCE. 
WILLESDEN URBAN DISTRIOT OOUNOIL BILL. 


THE GAS COMPANY AND FREE WIRING. 


On Tuesday the Court of Referees of the House of Commons, Mr. Parker 
Smith presiding, had before them the Willesden Urban District Council 
Bill, in connection with à petition which the Gas Light and Coke Co. sought 
to present in oppoeition, and to which the promoters of the bill took 
exception. 

Mr. FRERE, for the Gas Light ard Coke Co., said the clause in respect 
of which a locus was sought was No. 9. 

“The Council may purchase, provide, supply, sell, let, use and otherwise 
deal in, fit up, fix, alter, repeir, remove and refix (but shall not manufacture) 
electric lines, fuses, switches, fittings, meters, lamps, lampholdera, motors 
aud other apparatus incidental to or connected with the use or used in the 
supply of electrical energy, and may provide materials to do all work 
necessary or proper in that behalf, and may take such remuneration, renta 
or charges, and make such terme and conditions in respect to such supply, 
sale, letting, using, fitting, fixing, altering, repairing, or removal or refixiug 
of such apparatus, or the provision of such materials, or the doing of such 
work and for securing the safety and return to the Council of articles aud 
fittings let and otherwise as may be agreed upon between the Council and 
the persons to or for whom the same are supplied, sold, let, fitted, fixed, 
altered, repaired, removed, refixed, provided or done. Provided that 
nothing in this section shall authorise the Council themselves to fix upon 
any consumer's premises electric light fittinga or electric wiring other than 
may be required to complete the service line between the Council's supply 
mains and their own apparatus upon such consumer’s premises." 

Sir CHANDOS LEIGH: Was there not a London County Council bill 
which had almost identically the same clause, and was there not an instruc- 
tion of the House to strike it out ? 

Mr. FRERE: Yes, but there it was to enable people to do this who were 
already authorised to supply electricity ; here they are taking power them- 
selves to supply. I submit that this case is on all fours with the Wool- 
wich case, in which we had a locus. To allow them to go into this 


new undertaking would be practically new competition. In the Woolwich 
case these were the words: to supply free," but it is practically exactly 
the same here because the bill gives them power to take such remuneration 
and make such terms as they think fit. Therefore, they can make a per- 
fectly nominal charge, so far as this free wiring clause is concerned, and 
thus put themselves in exactly the same position as they would be under 
the Woolwich clause. 

Mr. WORSLEY-TAYLOR: There is nothing in the bill which will 
prevent them offering free wiring. 

Mr. FRERE : That is my poinr. They can put the expense into the 
general account and meet it by other charges. 

The CHAIRMAN : But that is carrying on business in a commercial way. 

Mr. FRERE : I submit not, but it does not alter the effect of this 
clause—namely, that it will make this competition a totally different com- 
petition. In reply to Mr. Worsley-Taylor he agreed that the Council had 
already power to supply electricity, and that if there was any loss on the 
working, under the existing law, it would come out of the rates. That 
was distinct, new competition, supported by the rates against the company ; 
but he contended that the supply of fittings was something more than a 
branch of that competition. Rate-aided competition already existed, but 
not to the point proposed. 

Mr. B. JONES: What do you say to the words at the end of clause 14: 
* So far as is reasonably practicable the revenue for that year shall not be 
less than the estimated amouut of the expenditure and of the charges for 
interest and sinking fund for that year." That seems to me to protect the 
ratepayer. 

Mr. FRERE : I quite agree eo far as the general expenses of the under- 
taking are concerned. "We are protected by clause 14, but that clause 
does not relate to the specific charges in clause 9, and inasmuch as in 
clause 9 they add the words provide,“ sell,“ and use, which are 
totally new and outside words authorised by tbe public acts, it is in effect 
sanctioning a new competition. 

Sir C. LEIGH : You say they are going very much further than they 
have ever gone before, and there'ore it amounts to a new competition. 

Mr. FRERE : That really is my argument. In reply to Mr. Worsley- 
Taylor he added that the supply of these things was a large and a most 
important part of the business of the company, which had enabled them 
to maintain their position in 1egard to the competition with electricity, 
and it is this portion of their business which would be touched. 

Mr. GREIG, for the Willesden District Council, 1n replying, pointed ovt 
that the Council by supplying electricity already competed with the Gas 
Light and Coke Co., and if the bill made any change it would only alter the 
exietiog competition. It would not increase the competition much because 
under clause 55 of one of the public electric lighting Acts the Council already 
actually had the power to supply fittings—meters. Clause 9 was a little 
enlargement of the existing powers of the Couucil. The argument as to 
enabling them to supply fittings free was baseless in view of the proviso to 
the clause, which was in no other Act, and which cut down the Council's 
power to supply these things and rendered it necessary to engage an out- 
aide contractor to fix them. The Council, of course. could not get an out- 
side contractor to work for nothing, aud it was hardly likely that they 
would pay the contractor and not require repayment from the consumer, 
Clauses 9 and 14 would prevent the undertaking being carried on at a loss, 
and, therefore, it must be conducted on commercial principles. He 
submitted that the company had no right to a locus. 

The CHAIRMAN, after a short deliberation with his colleagues, stated 
that the locus was dixallowed by a majority of the Court. 


BRIGHTON TRAMWAYS. 


A SPECIAL ELECTROLYSIS CLAUSE. 


The omnibus bill promoted by the Corporation of Brighton came on 
Wednesday last week and the succeeding days before the Select Committee 
of the House of Lords presided over by Lord Hatherton. 

The principal proposal of the measure is one to extend the present 
system of tramways in the borough by constructing further tramways of a 
total length of about 3 miles to serve the northern and western portions of 
the town. This part of the bill was opposed by the London, Brighton and 
South Coast Railway Co., the Brighton and Hove General Gas Co, and by 
the Brighton, Hove and Preston United Omnibus Co., and also by frontagers, 
owners and others. 

Mr. PEMBER, K.C., in opening for the tramway clauses, said Brighton 
had a population of 124,000 and a rateable value of £858,000. The proposed 
new lines were five in number. There had been two Acta of Parliament 
sanctioning tramways in Brighton—in 1900 and 1902. Under the 1900 Act 
tramways had been constructed costing £190,000, and 6 miles 4 furlongs in 
length, and a further mile was in course of construction under the Act of 
1902. During the year ending March, 1903, 104 millions of passengers had 
been carried on the tramways, and there was a balance already standing to 
the credit of the Finance Committee of the Corporation of £2,920, all of 
which showed how popular the tramways were in Brighton. There was a 
hiatus between the termini of two of the proposed lines, the yard of the 
London, Brighton and South Coast Railway intervening. ‘The railway 
company desired that a carriage-way should be constructed between these 
two lines, and contended that otherwise obetruction would arise from the 
tramway passengers passing across their forecourt from tramway to tram- 
way. The opposition of the omnibus company had to do with a proposal 
in the bill to run motor omnibuses in connection with the tramways to 
serve Preston and other districts, The gas company asked for a protective 
clause in regard to electrolytic action. 

The Mayor of Brighton and other local witnesses having given evidence 
in support of the tramways scheme, 

Mr. JOSEPH KINCAID said he had advised the Corporation with regard 
to the whole of their tramway system. With regard to the opposition of 
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the gas company, the effect of the working of electrical tramways on gas 
and water mains had been investigated by the Board of Trade ia 1901, and 
the form of clause then settled was embodied in the present bill, and it 
provided, as he thought, sufficient protection for the gas company. He 
had made many electrical tramways in the great towns of England, and he 
had not found that damage had been done to the gas companies’ interests. 

Cross-examined by Sir RALPH LITTLER, K C., for the gas company, 
Witness said if mischief took place from electrolysis the gas company 
already had protection under the Board of Trade clause. It might be 
true that in 12 instances power companies had had a clause imposed on 
them, but he was dealing now with a tramway undertaking, and there was 
obviously a distinction. 

Mr. T. B. HOLLIDAY, tramways engineer and manager to the Brighton 
Corporation, gave evidence in detail as to the proposed new lines. 

Cross-examined, he said he would have liked to see the Terminus Hotel 
and continuous route plan carried out. He was not aware that any danger 
had been occasioned to the gas company's pipes by the tramways. "That 


company had made claims upon the Corporation ; but the Corporation had, on 


his ad vice, repudiated them, as the damages had nothing whatever to do with 
the tramways. The total cost of the Montpelier-road tramway would be 
£10,500, and the street improvements weuld cost about £8,000. 

Mr. STEPHEN SELLON appeared on behalf of the Corporation, as 
representing the Tramways and Light Railways A-sociation aud the London 
Chamber of Commerce. He said the protection given to gas and water 
companies by the medel clause was suflicient. Under it the Board of 
Trade laid down certain regulations which had to be complied with. 
The risks of electrolysis with a properly constructed tramway were very 
little. Electrolysis had occurred in America, but that was due to 
faulty construction of the tram ways. Not a single case, however, had 
occurred over here. 

Cross-examined by Sir R. LITTLER, Witness said if the Board of Trade 
regulat ons were insufficient, then, according to the Joint Committee, 
it was the duty of the gas and water companies to go to that body and 
prove cases of electrolysis, which they could not do. 

Some samples of gas pipes damaged by electricity, taken from Ship- 
street, Brighton, were here produced. It appeared, however, that they 
had been damaged by leakage from the electric light current and before 
the tramway svstem was constructed. 

Mr. SELLON said that this damage had been caused by fusion and had 
been due to a short circuit on the electric light cable. That was a 
danger which had occurred under the electric light installation, but auch 
a thing could never occur owing to the tramway undertaking. He was 
quite prepared to admit that under certain conditions of soil a small 
leakage of electricity would produce electrolysis. But the normal leakage 
on a double track of tramway was supposed to be not 2 amperes per 
mile; 5 per cent. was the normal loss. It was not true that 50 amperes 
was nearer the mark. One ampere might do damage under certain con- 
ditions, but the existence of the conditions had to be shown. 

In further cross-examination on Monday, Witness said that fusion could 
not occur where a tramway was working under Board of Trade regulations. 
Shown an illustration in a technical journal of a piece of pipe at Darwen 
alleged to be fused by electric tramway working, witness said he could not 
admit thas such was the case. He did not mean when he said that such 
an action as electrolysis could not take place under the Board of Trade 
regulations that a cable might not be short circuited at some time or 
other. It was possible that any electric feeder might meet with an 
accident. Assuming that the tramway had caused the damage in question 
it had occurred before the current was ever transmitted to the overhead 
wires communicating with the cars. Such an accident might occur at any 
time, and as an accident the tramway company would be liable if negli- 
gence were shown. 

Asked to look at a piece of main produced, Witness said it showed 
signs of mischief, but he doubted the electrolytic action. Corrosion 
occurred in some soils where there was no electric current at all. The life 
of & pipe varied in different soile, but if there was variation along the 
course of a pipe laid in the same soil then any suggestion might be made. 

Sir R. LITTLER: Then I make the suggestion that, this being a piece 
of pipe from close to the tramway at Liverpool, the damage was by 
electrolytic action. 

WITNESS: I thought I recognised the pipe. 
these rooms. 

(Questioned as to various samples of pierced pipes from Leeds, Witness 
insisted that the damage might not be due to electrolytic action. His 
reason was that if there could be any effective electrolytic action it would 
be due to the fact that from the pipes through which the stray currenta 
were flowing the electricity was passing to the soil or other conductor. 
‘That would mean that the pipe was faulty, that the current was broken 
by faulty joints, Otherwise the current would continue to flow down the 
pipe, and no electrolysis would occur. "Therefore the pipes produced must 
have had faulty joints. If he were shown a pipe witha joint which showed 
some pitting then he might admit there was electrolysis, Asked to examine 
& piece of Gas Light and Coke Co.’s pipe, witness, somewhat indignantly, said 
it was not a case of electrolysis. It waa hardly fair to bring pipes before 
the Committee showing fusion but having nothing whatever to do with a 
tramway company. 

Sir R. LITTLER: All I want to show is the effect of fusion. 
came from Albemarle-street on May 1, 1903. 

WITNESS: It is raising a false issue to produce pipes which have been 
taken out where there are no electric tramways, 

Mr. PADDON, for the gas company, said the promoters proposed to 
supply power so there was an issue. 

Re- examined: Witness said he had since the last sitting made the calcu- 
lation that if 1 ampere of electricity would eat away 14lb. in a year—over a 
mile of 6in. pipe in one year—it would take about 1,875 years to eat away 
the pipe. Sir Wm. Preece in the Bexley case had roughly put it at 10,000 


I have seen it before in 


The pipe 
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years. There were plenty of cases of tramways working along the sea 
coast without any damage being alleged to pipes owing to the saline 
nature of the soil. The nature of the damage to the samples produced led 
him to the conclusion that it was not due to electrolytic action except in 
the cases of the fused pipes. Fusion might occur from electric lighting 
installations, and could not be guarded against under any circumstances 
whatever. He did not agree that conformity with the Board of Trade 
regulations was consistent with the destruction at the same time of 
the property of a gas or water company. It did not matter what amount 
of current was flowing into the gas pipes, he believed the proper thing 
would be to connect the pipes with the rails, 

The case for the promoters was closed, and the 

CHAIRMAN intimated that the Committee were of opinion that the 
promoters had not proved the necessity for No.5 tramway (Montpelier- road). 

At the close of the sitting of Monday, which was occupied chiefly with 
the evidence of frontagers and owners, the Coinmittee adjourned the 
further consideration of the bill till Tuesday, July 7. 

On Tuesday, after further local evidence had been heard, the Committee 
found the preamble of the Bill proved with regard to the tramways, 
except with respect to the one already struck out. Clauses were then 
discussed. 

Mr. JOSEPH CASH, general manager of the Brighton and Hove Gas 
Co., examined by Mr. PADDON, said his company had about 165 miles of 
main of a total value of £120,000, of which £50,000 or 200.000 would be 
in Brighton. With regard to the tramways, it was the fact that the mains 
had received injury by fracture due to the tramways at different times. 
A correspondence had been carried on with the Corporation, who had 
repudiated liability, although the bulk of the tramways had been laid 
without the proper notice being given to the Gas Company. In the case 
of meters, the electrolytic action went through in a few days. They had 
not yet felt anytbiog like the damage they anticipated, and in asking for 
protection they were conscious of such protection having been given 
in other cases in which the promoters proposed to distribute power, and 
were supplying current for electric light. Under such circumstances 
there were 12 precedents for the insertion of a clause. They asked fora 
clause to protect them from the danger of fusion or electrolysis whether 
from current for electric lighting, tramways or power. 

Cross-examined by Mr. TALBOT, Witness said there was nothing to 
prevent his company going to the Board of Trade and asking for further 
regulations, but they had been challenged to produce instances of damaye 
from electrolysis caused by tramways, and they were there to produce 
samples. 

Mr. A. S. COOKE, chief inspector of the Brighton and Hove General 
Gas Co., said he was responsible for the distribution system of the com- 
pany. In June, 1896, he found that two service pipes in Ship-street were 
absolutely destroyed owing to contact with electric cables (specimens of 
damaged pipes produced). The damage was caused by current used for 
electric lighting.. He spoke to the Corporation foreman, who said there 
had been a strong leakage of current which had earthed at the gas service, 
and had melted it in doing so. There was another case in June, 1897. in 
East-street, and also one at the Alhambra Music Hall (specimens pro- 
duced), both due to similar causes. Four meters had also been rendered 
leaky by an escape of current at 8, Melville-road. The meters became 
pitted on the cases with brownish spots, which eventually leaked. On the 
electric service being examined, a portion of the insulating covering was 
found to be gone, and it was admitted by the Hove Electric Light Co.'s 
manager that the damage was due to electrolysis. 

Mr. WALTER HOLE, superintendent of the Leeds Corporation gas 
mains and distribution department, said he appeared under an order of 
their Lordships' House. He had 908 miles of mains under his supervision, 
the property of the Corporation. Tramways first ran in Leeds in 1897. 
In Corn-lane on Feb. 27 of this year, they found a lin. service pipe deeply 
pitted by electricity, and in Kirkgate a similar pipe eaten through (pipe 
produced) which was bedded in concrete. In the case of a 1din. main which 
was uncovered when searching for the leak at Kirkgate within an area of 
bin, there were no less than seven pittings varying in depth from 
lin. to Bin. A din. main in close proximity was also pitted to a 
depth of §in. He had tested for a difference of current between the 
tramway and the main, and on March 4, at 3:50 the difference of potential 
was 0'9, and in the other case 1 volt to 1°3 volts. In searching for an 
escape of gas in Glasshouse-street, they found a iin. pipe eaten quite 
through (the same produced). It wasa fact that at a certain spot in Leeds 
over which the tramways passed a few days ago blue flames were seen 
issuing from the pavement, and that a small boy venturing near had his 
boots burned and received a severe electric shock. In the case of pipes 
away from the tramways they found them sound, 

By the CHAIRMAN : He had had two lengtha of mains opened ten days 
or 80 ago —in th eone case 1,500yds. and in the other 1,500yds. from the 
tram rail—and they were sound. The cases he had quoted wera quite 
close to the rails. The farthest away was 50y ds. 

Prof. W. E. AYRTON, F. R. S., examined by Mr. PADDON, pointed out 
the difference between fusion and electrolysis caused by an electric 
current, explaining that for the production of electrolysis there mus? be a 
break in the metallic electric circuit, and that break filled up by a moist or 
liquid conductor. If the rails were not perfectly insulated a portion of the 
current left the rails and used anything in the earth like pipes as part of the 
return circuit. The Board or Trade regulations were intended only to 
diminish the leakage ; they certainly did not stop it. The more cars the 
greater the tendency for the current to leak into gas and water pipes. If 
the joints of a pipe were extremely bad a high resistance would be offered, 
and little current would flow, but if the joints were pretty good a much 
larger current would flow. But if there were a large number of good and 
a few bad joints the electricity would jump the joints, and if there was 
anything like sewage in the soil, then, ultimately, where the current left 
the pipe to go round the joint through the earth, there would be elec- 
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trolytic damage done. Mr. Sellon bad fallen into the mistake of assuming 
thab the current would leave the pipe over a very long length, but that 
was not what happened. At certain places there was far greater facility 
for the current to leave the pipe, and the current did not leave the pipe 
over a large area, and consequently the damage if spread over a few inches 
of pipe became enormous, It was extremely difficult for a gas company 
to find ont what current was flowing along one of their pipes. They might 
ascertain whether a particular tramway was conforming with the Board of 
Trade regulations, but that would not prove in the least whether there 
m'gut not be a considerable current entering their pipes at a distant end 
of the tramway, flowing along the pipes towards the generating station, 
aud then leaving the pipes and producing damage where it left, He 
thought that as long as the Board of Trade rules were as they were, 
as long as they did not give immunity from, though helping to prevent 


d-mage to, gas pipes, it was a prudent thing for a gas company to get 


a cliuse inserted in a tramway bil. The Board of Trade could not 
go behind au Act of Parliament, and that was why the protection clause 
wan desirable. ö n 

Cro:s-examired, Witress said that in 1901 he had said he believed the 
Board of Trade regulations were insufficient ; now, he said, he was sure of 
it. Iu some cases he thought that the question whether corrosion was due to 
elactric tramways had been definitely answered. He did not know that, 
as:umipg his case was proved, all it showed was that the Board of Trade 
regulations were insufficient, It showed they should be altered. 

Sir RALPH LITPLERH, K.C."then addressed the Committee for the 
Brighton and Hove General Gas Co, The clause the Gas Company asked 
for was as follows: “If at any time it be proved that any injury or damage 
to any maine, pipes or apparatus of the Brighton and Hove General Gas 
Co. ehall have resulted from the generation, distribution, or use of electri- 
cal current, notbing in this Act or any act or order shall relieve the 
Corporation from liability to compensate for such damage." He did not 
ca: about Board of Trade rules. Why were gas companies of all people 
in England to be excluded from the general law, that he who caused 
damage to another's property should pay for it? Mr. Sellon had said 
* You ge to the Board of Trade,” but it seemed to him, he was going to say 
imzudence, to say “ The Board of Trade have some regulations 10 years old; 
be content with that." But why were they to wait and go to the Board 
of Trade? "They had a right to come to the Committee, and it was for 
their lordships to judge of their case, He dieputed the proposition that 
the Board of Trade could make retrospective rules ; they could not, their 
powers were only from the time when they were dated. It might be two 
or three years before they would make any new regulation, and meantime 
this tramway would have been made. 

Mr. TALBOT, for the promoters, said they felt there was something in 
that point. Their view of the law was that they would be subject to any 
new regulation, but if there was any doubt they would accept a clause 
subjecting the whole of the tramways of the Corporation to any regula- 
tions which the Board of Trade might from time to time make. 

Sir R. LITTLER said if there was a danger which could be proved to 
the Committee why were they to wait for protection until they had 
converted the Board of Trade? 

. The Committee adjourned, 

On Wednesday, Mr. CLAUDE BAGGALLAY replied on behalf of the 
promotera, and, after a short deliberation, the CHAIRMAN announced 
that the Cc mmittee were cf opinion that there should be a clause protecting 
the gas comp any, but only as regards the tramways considered and allowed 
in this bill. The clause would then be similar to that agreed to in the 
esse of the London United Company's bill, 

The clause amended by the Committee runs :—“ If at any time it be 
proved that any injury or damage to any mains, pipes or apparatus of the 
Brighton and Hcve General Gas Co. shall have resulted from the use of 
electric current on any of the tramways authorised by this act, nothing in 
this act shall relieve the Corporation from liability to make compensation 
for such injury or damage." 

The bill as amended, the remaining portions of the'preamble having been 
agreed to, was ordered for report. 


OTHER ELECTRICAL BILLS. 

The Shropshire, Worcestershire and East Denbighshire Electric Power 
and the Charing Cross, Euston and Hampstead Railway Bills were read a 
third time and passed in the House of Lords on Friday last week. 

. On Monday, in the House of Lords, the South-Western and Isle of 
Wight Junction Railway and the West Cumberland Electric Tramways 
Bills were read a third time and : 

In the House of Commons, on Monday, the Hastings Tramways (Exten- 
sions) Bill and the Sheffield Corporation Bill were read a third time, The 
Chatham and District Light Railways and the Salfcrd Corporation Bills 
were read a second tíme. 

The Baker Street and Waterloo Railway (Extension of Time) Bill was 
read a third time in the House of Commons on Tuesday. 

The Birmingham District Tramways Bill was read a second time in the 
House of Commons on Wednesday. 

The Nottinghamshire and Derbyshire Electric Tramways and Bourne- 
mouth Corporation Tramways are proceeding as unopposed measures. Both 
have passed the House of Lords. Other measures proceeding unopposed 
are the West Cumberland Electric Tramways, the Newcastle-on-Tyne 
Electric Supply, Carmarthenshire Electric Power, and the South Stafford- 
Bbire Tramways Bills. ' 

All opposition to the Hove, Worthing and the District Tramways Bill has 
now been withdrawn, and the measure has been referred to the unopposed 
Committee. l 

The Wellingborough and District Tramroads Bill came before a House 
of Lords Committee on Monday. It has already been passed by a House of 
Commons Committee, which left it open to the Board of Trade to decide 
the nature of a. particular crossing over the London and North-Western 


i 


Railway, (The Electrician, May 15, p. 180.) The House of Lords Com- 
mittee stipulated that a bridge should Le built # the new piece of line ig 
question was constructed. | 


MOTOR OAR LEGISLATION. 


A bil was 1 by the Government in the Housp of Lords on 
Tuesday amending the Locomotives on Highways Act of 1896. It pro- 
vides for the registration of all motor cars with the county and borough 
councils, by which a number will be assigned to each car, and that a mark, . 
indicating the number, as well as the local authority in whose district it 
was registered, shall be fixed to each car. The fee for registration is to 
be 58. Further, all drivers of cars let out for hire, fee or reward shall be 
licensed by the county or borough council, but this licence does not involve 
any test of the skill of the driver. The cost of such a driver's licence is Is, 
The limit of weight of a motor car unladen, as one vehicle, under the present 
act, is 5 tons, or two vehicles 4 tons. These weights will now be 4 and 5 
tons respectively, As to the question of speed, the present maximum is 
retained, but the bill gives local authorities power to fix a limit in any 
particular district or at any spot at which it deems it dangerous to the 
public that a higher speed should be maintained. The penalties for furious 
driving have also been increased—viz., a fine of £20, or three monthe’ 
imprisonment, for a first offence ; for a second offence £50, or six months ; 
but in the case of imprisonment without the option of a fine the right of 
appeal was granted. 


: METROPOLITAN DISTRIOT RAILWAY. 

In the House of Commons on Wednesday, in reply to a question by 
Mr. Weir, who asked what progress had been made with the electrification 
of the Metropolitan District Railway, l "E 
Mr. BONAR LAW replied that the Metropolitan District Railway Co. 
had informed him that the railway between Mill Hill Park and South 
Harrow—a distance of about 6 miles—had been regularly worked by 
electric traction since Sunday, June28. The company had also stated that 
the working of the main line by electric traction depended upon the date 
of the completion of the power-house at Lot's-road, Chelsea, which wss 
being pressed forward with the greatest possible speed. : 


ELBOTRIC LIGHT AND POWER IN NAVAL WORKS. 


In the House of Commons, on Friday last week, Mr. E. Pretyman, Civil 
Lord of the Admiralty, moved a resolution authorising & further expendi- 
ture of £7,996,000 on naval works. Included in this sum is the provision 
of electric light and power in all naval establishments throughout the 
world. | 


THE GORDON 


BENNETT RAOE AND THE TELEGRAPH 
SERVICE. 


In the House of Commons on Wednesday, Mr. James O’Connor asked 
the Postmaster-General what were the reasons for the delay in sending 
the telegraphic messages from Dublin in connection with the Gordon 
Bennett race, and what was the amount of money received for press 
telegrams and the cost of the special arrangements in connection with the 


race. | 

Mr. AUSTEN CHAMBERLAIN, in a printed reply, said that special 
arrangements were made for dealing with the telegraphic traffic on the 
occasion, but he much regretted to find that serious delay oocurred in the 
tranemission of telegrams between Ballyshannon and London. He was 
investigating the cause. Particulars of the receipts and expenditure on 
the occasion were not at present available, 


LEGAL INTELLIGENCE. 


ey 


Bideford Urban District Council v. Bideford, Westward Ho! 
and Appledore Railway Co., and the British Hlectric 
Traction Co. (Ltd.) 1 

Mr. Justice Farwell, in the Chancery Division on Wednesday, concluded 
the hearing of this case. Plaintiffs are the road authority and also the 

Borough Council of Bideford, and the defendant railway company, 

by arrangement with the Electric Traction Company, constructed the 

works and did the acte complained of by plaintiffs. By sec. 5 of their Act 
of 1896 therailway company had power to make and maintain according 
to deposited plans “a railway or tramway. (No. 1) commencing in the 

Borough of Bidefo d. The railway company also had power, with the con- 

sentin writing of the local authority and the road authority, to make 

crossings, passing places, sidinga, junctions, &c., provided that no rail 
should be laid so that a less span than 10ft. 6in. between it and the outside 
of the footpath on either side of the road should occur. On J une 30 last 

year defendants applied to plaintiffs for consent to the construction of a 

loop line or passing place, but plaintiffs declined assent. In September 

the traction company, without notice to plaintiffs, proceeded to execute 
the works, took up the roadway and laid a double line of rails. Plaintiffs 
accordingly claimed a declaration that the railwav company was not autho- 
rised to lay down this double line. Defendants’ case was that plalatiffe 
refusal to give consent to the work was unreasonable, and that the matter 
in dispute should Le referred to a referee appointed by the Board of Trade. 

. His LORDSHIP held that the loop line could not be made without tha 

previous consent of the Corporation. He did not express any opinion 

whether the consent of the Corporation to the work had been unreasonably 
withheld, because he thought the proviso in the act was fatal to defendants. 


The Corporation and thé owners and occupiers of abutting premises had 
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objected to the work, and, in his opinion, there was no defence to the 
action. He granted the declaratiou as prayed, witb costa. E 
After discussion defendants gave an undertaking (without prejudice to 
their right of appeal) to remove the double line and reinstate the road to 
plaintiffs’ satisfaction, the operation of the undertaking to be stayed till 


after July 31. 


Appeal from Factory Act Prosecution. 


On Wednesday, the Mile End Guardians appealed to a Divisional Court 
(the Lord Chief Justice and Justices Wills and Channcll), against a con- 
viction by the magistrate of the Thames Police Court, who had fined them 
18. and 108. coste, under the Factory and Workshops Act, 1901, for not 
having fenced certain machinery. At the workhouse and infirmary there 
was an engine house and machinery_used for generating electric energy 
for lighting the buildings, for working lifts, and for cutting wood. The 
machinery was not securely fenced, and in consequence a man was killed. 
Appellants contended that the engine room at the workhouse and infirmary 
was not a factory within the meaning of the statute. 

The LORD CHIEF JUSTICE said the case raised a difficult question, but 
he thought the Act intended to include buildings of that kind used for quasi- 
publie purposes. The other judges concurred, and the appeal was dismissed 
with costa. 


Tampering with Prepayment Meters. 

At the Northumberland Quarter Sessions on Thursday last, a woman 
named Briggs was indicted on charges of having stolen on three separate 
occasions three pennies, the moneys of the Blyth and Cowpen Gas Company, 
between Nov. 17, 1902, and May 7, 1905 The Police Court proceedings 
in this case were reported in our issue of May 29 last. The prisoner 
pleaded not guilty. 

Mr. E. MEYNELL, for the prosecutors, explained that gas was provided 
to defendant's residence by means of a penny-in-the-slot meter. When the 
inspector examined the meter on Nov. 17 it registered that 2,900 cubic ft. 
of gas had been consumed. At the end of the following quarter he was 
unable to see the meter, no one being in. On May 7 he found that 
12,800 cubic ft. were registered as having been consumed. During the 
interval between his first and last visit 9,900 cubic ft. of gas had been 
consumed, but instead of there being £1. 17s. 2d. in the money box there 
was only 7d., leaving a deficiency of £1. 16s. 7d. The money was the 
property of the gas company, and by breaking open the money box accused, 
he submitted, was guilty of larceney. 

Messrs. John Armstrong, inspector, James Eadingtoo, manager, and 
Andrew Fawcett, secretary of the company, gave evidence in support of 
the charge. 

Mr. MITCHELL INNES, for the defence submitted that there was no 
evidence to go to the jury on the indictment. The property had been laid 
to the wrong person. There was no such property in the gas company as 
would enalle them to maintain the indictment. In order to maintain an 
indictinent in law, the person who maintained it must either be the absolute 
owner of the chattels stolen, or must have been their baiior. The gas 
company were neither. The penny-in-the-slot gas-meters were provided 
as being a satisfactory way for the poor to obtain and pay for their gas. 
Under the terms of the agreement with the gas company, the person who 
had the meter was liable to pay for all gas consumed as indicated by the 
meter, from whatever cause a deficiency might arise. The defendant was 
therefore in the position of a civil debtor liable to be sued for the gas con- 
sumed. 

Mr. MEYNELL submitted that the whole intention of these gas-meters 
was that the gas should be paid for before it was consumed, and therefore 
the money was the property of the gas company. 

The CHAIRMAN said the Court were unanimously of opinion that under 
the terms of the agreement the charges of larceny preferred in the indict- 
ment could not be sustained, and thereupon the jury returned a verdict 
of not guilty, and accused was discharged. 


“C. M. A. FLEXIBLE.” 


We have received the following communication from the 
Cable Makers’ Association :— 


The importance of using thoroughly reliable flexible cords in electric 
light installations is fully recognised by insurance oflices and public bodies 
generally. Their stringent regulations on this subject show that they 
appreciate the danger attached to the use of inferior material. The ordi- 
nary user, however, does not appreciate the risk of fire which arises from 
the use of cheap flexible cords, often in situations exposed to mechanical 
injury, and in contact with inflammable material, such as curtains, bed 
hangings, carpets, table cloths, &c. The cost of the flexible cords bears 
such a small proportion to the total cost of an installation, that on the 
score of economy no importance need be attached to the extra cost for a 
good quality. 

The Cable Makers’ Association, a3 representing the princival makers of 
insulated wire in this country, has been asked if a cord could not be pro- 
duced bearing some distinctive label which would comply with the require- 
ments of the insurance offices and publie bodies, and would ensure to 
consulting engineers, contractors and others, that a thoroughly reliable 
and safe article was being employed. The Association has, therefore, 
arranged for the manufacture of a flexible cord to a special specification, 
which, though naturally rather higher in price than some of the cords now 
pa a will increase the total cost of an installation only to an inappreciable 

xtent, | 


This cord is insulated with pure and vulcanised indiarubber, and gives a 
minimum insulation resistance of 600 megohms per mile at 60 F. after 
24 hours' immersion in water and one minute's elec. 
trification, and is tested with 1,000 volts alternating 
current for 15 minutes, This cord can be obtained 
from supply houses generally or from the members of 
the Cable Makers’ Association whose names are sub- 
scribed, and each coil will bear a label with the 
registered trade mark as illustrated herewith. 

THE British INSULATED AND H ELS BY CABLES (LTD.), 

CoNNOLLVY Bros. (Lrp.). 

W. T. GLovgR & Co. (LTD.). 

W. T. HENLEV'S TELEGRAPH WORKS Co. (LTD.). 

THE INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH 

, Works Co. (LTD.). 

THE LONDON Evectric WIRE Co. (LrD.). 

SIEMENS Bros, & Co. (Lb.). N 

CALLENDER CABLE AND CONSTRUCTION Co. (LTD.). 


Registered 
Trade Mark, 


MARYLEBONE ELECTRICITY SUPPLY QUESTION. 


At the meeting last night of the Marylebone Borough Council, the 
chairman of the Electric Supply committee accepted the motion by 
Mr. Councillor Warren that “an account be furnished of the pro- 
ceedings and negotiations with the Metropolitan Electric Supply Co. 
as to the purchase of its Marylebone undertaking, and the costs of 
these proceedings and negotiations up-to-date." 

In presenting the report of the Electric Supply committee, Mr. 
Councillor E. R. Debenham said the committee had endeavoured to 
set out fully the facts relating to electricity supply matters, Con- 
sideration of this question was of extreme urgency. In this report 
the committee have set out in full the judgment of Mr. Justice 
Buckley in the action brought by the Metropolitan Company against 
the Marylebone Council for specific performance. It will be remem- 
bered that, after the delivery of his judgment by Mr. Justice Buckley, 
counsel for both parties met, and it appears that an agreement has 
been suggested in the terms following :— 


SUGGESTED TERMS OF SETTLEMENT. 

1. The undertaking to be taken over by the Council and money paid on 
Dec. 31, 1903 (subject to power to apply to Court). 

2. The capital expended by the company between Jan. 1, 1902, and 
June 50, 1903, agreed at £67,250, to be paid on Dec. 51, 1903 (subject as 
above). 

5. The amount of £5,000 to which the company are committed to be 
repaid, if expended, on that date without interest. ; 

4. Profits to be set off against interest on amount awarded until pay- 
ment of purchase money. 

b. Expenditure to be made for future developmenta as Council approve, 
and to be repaid with interest at 4 per cent. on Dec. 51, 1903 (subject as 
above). 

6. Company to take back motor-generatora on July 1, 1906, at £15,000, 
Borough Council keeping them iu good order in the meantime. 

7. The Council to repay to the company the cost of severing the Mary- 
lebone portion of the Norfolk-crescent and St. John's Wood districts 
when the Council cease to take their supply for those districts fro n the 
company. 

The above terms to be embodied in the order in the action ith costs. 

Objections to breaking up streets for North-street mains tob withdrawn. 

The proposed terms of settlement were submitted to Mr. J. 
Fletcher Moulton, K. C., and Mr, A. B. Cane for their Opinion, and in 
the course of this these eminent counsel say :— 

While we are of opinion that the terms proposed are, under all the 
circumstances, in themselves reasonable and advantageous, we would also 
point out that the settlement would not only avoid an elaborate and exteu- 
sive inquiry, but would also, by putting an end to the existing conditions 
of uncertainty and friction, be most beneficial to the goodwill of the under- 
taking which the Council have acquired. 

Mr. Arthur Wright strongly advises that the compromise be 
accepted, and has submitted a statement showiog certain savings in 
connection with the arrangement by which the company re-purchase 
the motor-generators. | 

In recominending the report for acceptance, the Electric Supply 
committee urge that, whether the Council win or lose in any further 
litigation that may be necessary if the suggested compromise is not 
accepted, the good will of the business cannot fail to be injured by 
delay. The committee therefore recommend the Council to accept 
the compromise, stipulating that, for the requirements of the Council'e 
auditors, the Metropolitan Compauy must be ready to prove that 
their expenditure down to June 30, 1903, has been as stated, and that 
the company be asked to agree to proceed with the change-over from 
the high-tension to the low-tension system as quickly as the Council's 
advisers think necessary. 

The above report was reached for discussion at 6:30 last dinde d 
and after Mr E. R. Debenham, chairman of the Electric Supply 
committee, had completed his reading of the report, together with 
calculations made by Mr. Arthur Wright as to the financial effect of the 
proposed compromise, a short discussion ensued, in which Mr. A. H 
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Garrould nm rted the recommendations of the committee, which 
were oppo y Mr. J. Lea Smith. Further discussion was, on rhe 
proposal of the Rev. Russell Wakefield, adjourned to a special meet- 


ing of the Council on Monday next, with the object of enabling the 


councillors to make themselves fully acquainted with the committees 
report and the schedules accompanying same. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENT8 VACANT AND FILLED. 


The assistantship in the Department of Mechanical Engineeering 
at Univereity College, London, owing to the appointment of Mr. 
Henry Payne to the chair of engineering at the South African 
College, Cape Town, is vacant, and applications are invited for the 
position. Some particulars of the duties, salary, &c., will be found 
set out in an advertisement, and applications have to be sent to 
Prof.:J. D. Cormack, at the College, Gower-street, London, by 
July 24. 

Wimbledon District Council require an engineer in charge for their 
electric lighting station. Applicants must have sound mechanical 
and electrical training, and preferably some experience in au alter- 
nating.current station. Applications to chief electrical engineer 
(Mr. H. Tomlinson-Lee) Durnsford-road, Wimbledon, S. W., by 
18th inst. See advertisement. 

Stepney ‘Borough „Council require a public lighting super- 
intendent, with experience in construction, working and repair of 
arc lamps, and in public electric lighting. Applications to the engi- 
neer and manager (Mr. W. C. P. Tapper), electricity works, 27, 
Osborn- street, London, E., by July 20. See advertisement. 

A demonstrator in electrical engineering is required for the Muni- 
cipal Technical School of Technology, Manchester. Applications to 
the principal (Dr. J. H. Reynolds). by July 20. See advertisement. 

An assistant to the secretary of the Institution of Electrical Engi- 
neers is required. The duties will be chietly to assist in editing 
Science Abstracts and the Journal. Commencing salary £200. Appli- 
cations to Mr. W. G. McMillan, 92, Victoria-street, London, S.W., 
before July 25. See advertisement. 

The committee of the Portsmouth Municipal Technical Institute 
require a workshop instructor in metal work and assistant in engi- 
neering department. Applications to principal by 24th inst. See 
advertisement. 

Southwark (London) Borough Council have vacancies for two 
pupils at their electricity works.  Particulars from the town clerk 
(Mr. J. A. Johnson), TownHall, Walworth-road, S. E. See advertisement. 

Durban (Natal) Corporation require two cable jointers, with 
experience of rubber, paper and fibre cables of the concentric type, 
anid’ lio in making house connections. Applications by July 27. 
See advertisement. 

A teacher of electric wiring is required for Southend Technical 
Institute. Applications to principal. 

Llandrindod Wells Electric Light and Power Co. require an 
electrical engineer. Applications to secretary. 

Torquay Corporation require an assistant engineer for a high. 
tension alternating station. Applications by July 20. 


Mr. R. A. Chattock, of Bradford, has been selected by the 
Birmingham Electric Supply committee as city electrical engineer in 
succession to Mr. J. C. Vaudrey, who has resigned. The salary is 
£1,000 per annum, and the appointment is subject to confirmation 
by the City Council. There were 79 applicants, bat a sub- committee 
reduced this number to eight, who were interviewed, and four were 
selected to come before the full committee. These four were Messrs. 
Victor A. H. McCowen (Belfast), Francis Thursfield (Chester), R. A. 
Chattock (Bradford) and A. S. Giles (Blackburn). These gentlemen 
were interviewed by the committee on Wednesday, when it was 
unanimously resolved to recommend the Council to appoint 
Mr. Chattock. The selected candidate is a local man ; he is the son 
of Mr. R. S. Chattock, and was born at Solihull in 1865. Mr. Chat- 
tock was educated at University College, London, and is an M. I. E. E. 
He was apprenticed as a mechanical engineer to Messrs. John 
Stewart & Sons, Black wall Ironworks, London, and on the comple- 
tion of his articles served for 23 years as assistant engineer to the 
Metropolitan Electric Supply Co., and was for two years superinten- 
dent engineer at one of that company's statione. He afterwards 
became chief electrical engineer to Hampstead (London) Vestry, 
and later joined the staff of the City of London Electric Lighting Co., 
remaining with them for five years as superintendent engineer at 
Bankside. In 1900 he was appointed city electrical engineer at 
Bradford, and has carried out large extensions there both to the 
electric lighting and eleetric tramways. 

Mr. Herbert Bell, who has been acting electrical engineer to Hull 
Corporation since the departure of Mr, A. S. Barnard to Ceylon, has 
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been appointed borough electrical engineer at a commencing salary 
of £400 per annum. 

Mr. Harry Webber of the Dover Electricity Supply Co, has been 
appointed chief assistant engineer at the Hastings electricity works. 

Mr. T. Bennett has been appointed, out of 72 applicants, shift 
engineer at Battersea. 

Mr. Arthur Pickering, B.Sc., has been appointed third mathe- 
matical master and Mr. James W. Baker instructor in the enpineering 
workshop of the boys’ school of the Merchant Venturers’ Technical 
College, Bristol. There were 45 and 38 applications for the respective 
positions. 

Mr. W. G. Calver, of Bournemouth, has been appointed chief 
inspector of the Reading Corporation tramways. 

Mr. Stirling has been appointed to the position of manager of the 
Chester and North Wales district of the National Telephone Co. in 
succession to Mr. Lowe. 

Mr. J. Gwyer, manager of the Dover district of the National Tele- 
phone ^o., has been appointed to a similar position at Southampton. 

Mr. Charles Fleetwood, who has been manager of the National 
Telephone Co.’s Ranisgate district, has been transferred to Brighton. 


Aberdeen.—Dean of Guild Lyon, in submitting the tramway 
accounts at Monday's Council meeting, said that the department was 
£13,000 better off than at the corresponding date last year. The 
accounts will be considered at the next meeting. 

Arbroath.—Further consideration of the proposal to establish 
municipal electricity works has been postponed. | 

Barnstaple. —The Town Council have received sanction to a loan 
for extending the electric lighting mains beyond the compulaory area 
without a local inquiry being held. 

Batley.—Sanction to a loan of £5,300 for refuse destructor works 
has been obtained, 

Battersea. — The Finance committee have approved an alternative 
scheme prepared by borough engineer for providing plant for 
raising coal from barges and conveying it to the electricity works at 
an estimated ‘cost of £2,662, compared with £3,500, the estimated 
cost of the original scheme. 

„„ 1,000 c.p. ares are to be erected in Dongall-square 
orth. 

Benwell and Fenham.—The Council have accepted the offer of 
the Newcastle and District Electric Lighting Co. for supply of 
electric energy. 

Bilston.—The Council have been asked by the British Electric 
Traction Co. to release the latter from their obligalion to construct 
a tramway from Bilston to Ettingshall. 

Birkenhead —On March 31 the capital expenditure of the 
electricity department was £93,344. 3s. lld, an increase of 
£19,502. 143, 6d. for the year. The total income from sale of current, 
meter and motor rentals, &c., was £9,624. 6s. 2d. Generation expenses 
were £1,964. 133., repairs and maintenance £292. 11s. 8d., distribu- 
tion £513. 7s. 1d., management £752. 7s. 9d., aud miscellaneous 
expenses £244. 163. 9d., leaving £5,856. 93. 11d. Interest amounted 
to £2,110, sinking fund to £1,391, dividends on stock £521. 78. 11d., 
and sinking fund redeemable stock £638. 15s. 2d., leaving 
£1,195. 63, 10d. to be transferred to renewals account. 

Birmingham.—The Council have notified Aston Council and the 
British Electric Traction Co. of their intention to convert the Aston- 
road tramway route to electric traction. The Aston Council have 
been asked to consent to this work being put in hand at once, and 
compensation has been offered for disturbance. 

The Council have given notice to the City of Birmingham Tram- 
ways Co. of their intention to purcha:e the Balsall Heath tramways, 
and the Tramways committee are to advertise fora tramways manager. 

Blackrock (Dablin).—The Urban Electric Supply Co. intend to 
apply for a provisional electric lighting order. Blackrock Council 
obtained an order in 1896. 

Blaydon.—The County of Durham Electrical Power Distribution 
Co. give notice of inteution to apply for a provisional electric lighting 
order. The District Council have also been notified by the owners 
of Priestman's Collieries that a company, to be called Priestman's 
Power Co., is to be formed (with Mr. C. H. Merz as consulting 
engineer), for supplying electricity in this district. 

Bognor. —The Council have received an offer from Frank Suter 
& Co. to carry out the terms of the Council's provisional electric 
lighting order, the Council to borrow the necessary capital, the con- 
tractors to bear all ruoning expenses and pay the Council interest 
aud sinking fund charges, aud to supply current at rates not exceed- 
ing 6d. per unit for private and 4d. for public lighting, and 24d. for 
power, any loss during the early stages to be borne by the con- 
tractors, but to be refunded out of first profits, su:h profits to be 
divided between Council and contractors. The Council would have 
the right to take over the undertaking on one year's notice, and, if 
any loss has been incurred, upon making good such loss to the con- 
tractors. The Lighting committee and the consulting engineers 
(Messrs. J. and J. S. Enright) have reported in favour of the scheme, 
and the matter will be discussed at aspecial meeting to-day (Friday). 
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Bournemouth.—On Tuesday the Council resolved not to run the 
electric tramcars on Sunday. 

Bradford.—The Electricity committee have decided that the new 
scale of charges for electric current for lighting (4d. instead of 44d. 
per unit) shall operate from 18th inst. For power the minimum 
will be 172. per unit, maximum 2d., from Nov. I. 

Braintree.—Southern District Electricity Corporation will apply 
for a provieional order. j 

Brentwood.—Notice from the Sir Hiram Maxim Electrical and 
Engineering Co. of intention to apply for a provisional electric light- 
Ang order has been referred to the Electric Lighting committee. 

Bromley (Kent).—The District Council had under consideration 
last week a proposal by the British Electric Traction Co. to apply for 
an order to construct a light railway from Bromley Hill to Green- 
ttreet Green. The company asked the Council to support their 
application, and offered the right to purchase the portion of the 
‘undertaking situated within Bromley within six months after con- 
firmation of the order, and further proposed that the Council should 
grant 8 lease to the company for 30 years, or for the term in which 
the tramway loans were repayable, whichever should prove to be the 
longer period, the Council to borrow the capital required for con- 
struction and equipment, and (if agreeable) also to construct the per- 
manent way and complete the electrical equipment and the gene- 
rating station (if any), the company to pay the Council interest 
and sinking fund charges and to effect road widenings to cost 
£14,800, and also to pay the Council 25 per cent. of net profits 
earned on the Bromley section. The Tramways committee reported 
adversely to the offer, and recommended that opposition be offered 
‘at the inquiry on 17th inst. Their report was adopted. 

Burslem.—The Council on Tuesday provisionally adopted an elec- 
tricity supply scheme, estimated to cost £20,000, and it was decided 
to accept the tenders (referred to in another columu) in connection 
with the undertaking, and to appoint an electrical engineer to super- 
' intend the installation. 

The Council propose to ask the National Telephone Co. to reduce 

heir charges for telephonic communication in the district. 


Ohili.—The Government have appointed a special committee to 
consider and report upon the question of employing electric traction 
on the State railways, and also as to the practicability of utilising the 
available water power of the country in the generation of electric 
current, 

Olacton —Application for a provisional electric lighting order is 
to be made by the Empire Electric Light and Power Co. The 
question of the Council obtaining electric lighting powers is to be 
considered. | 

Olay Oross.—A company has intimated its intention to apply for 
a provisional electric lighting order. i | 

_Colchester.—The Coundil have applied for sanction to an addi- 

tional loan of £430. 5s. for mains extensions &c. The electrical 
engineer (Mr. A. R. Sillar) states that the number of private con- 
sumers and the equivalent 8 c.p. lamps connected at the end of May 
last were 358 and 22,732 respectively, compared with 273 and 16,221 
_ at the corresponding date last year. Considerable extensions ot the 
mains are being carried out and further extensions are projected. 

. Crediton (Devon).—Mesers, Christy Bros. and Middleton will 

apply for a provisional electric lighting order. | 

Darlington.—It was announced at last week's Council meeting 
that the borough electrical engineer (Mr. J. R. P. Lunn) had taken 
out a patent for an improvement in connecting concentric cables, 
which he had disposed of to Callender’s Company, reserving to the 
Corporation the right to make or employ such connections as they 

, require on Mr. Lunn's system, so long as that gentleman remains in 
_ the service of the Corporation. 

Derby.—List week the Electric Light committee submitted a 
recommendation to the Council in favour of increasing the salary of 
the borough electrical engineer (Mr. T. P. Wilmshurat) from £500 to 
£650 per annum for the next three years. The chairman of the 
committee (Mr. Butterworth) laid stress upon the fact that they 
were constructing electric tramways, and, over and above the good 
services which Mr. Wilmsburst had rendered in the past, there would 
be a great increase in his duties and responsibilities in connection with 

the tramways, The recommendation was, however, rejocted by a 
majority of one. l 
. Dudley.—The accounts of the electricity department for the 
year ended March show total receipts £8,929. 1s. 2d, of which 
44, 704. 28. 10d. was from the tramway department, and £3,077. 3e. 3d. 

from private lighting consumers, Expenditure was £4,409. 173. 11d., 
leaving grow profit £4,519. 33. 3 1. After paying interest and sink- 
ing fund the net profit was £1,186. 148. 10d., compared with a 
deficit of £390 in 1901.2, making the profit to date £796. The 

amount borrowed is £63,500. 

Ealing.—The Council have authorised cable extensions at an 
estimated cost of about £800. 

Edinburgh.—The Corporation are recommended to reduce the 
charge for electric energy for the public arc lamps from £13 to 

.. ` : i g 


£12. 10s, per lamp per annum. From June 4 to July 2, applica- 
tions were received for the equivalent of 3,224 8 c.p. lamps for 
lighting, 244 for heating, 2,980 for power, total 6,448. For corres- 
ponding period in 1902 the number was :— Lighting, 5,577 ; heating, 
352; and power, 624 ; total, 6,553. | 

Electric Organ Blowing.— Cromer parish church organ has been 
fitted by Messrs, Norman and Beard with a blower with six fans 
driven by a 4 H.P. electric motor, current being taken from the 
Council’s mains. The keyboard is lighted electrically, and the choir- 
stalls have also been provided with four six-light standards. 


Electrical Transmission in Slate Quarries.—The Park and 
Croesor Quarry Co. are putting down an electrical generating plant 
for supplying power throughout their quarry at Penrhyndeudraeth, 
North Wales. Messrs. Gilbert Gilkes & Co. are supplying turbines, 
the whole of the electrical work being carried out by Mesars. Witting, 
Eborall & Co. The generating station is equipped with a turbine- 
driven, three-phase alternator, capable of giving 200kw., at 2,750 
volts. The exciters are separately driven, and the installation 
includes a high-tension power transmission line for supplying power 
to the quarry for driving motors, haulage and pumping gear, and one 
locomotive, all of which are being supplied by Messrs. Witting, 
Eborall & Co. The work is being carried out to the specification of 
the quarry cempany's engineer, Mr. M. Kellow, 

Glastonbury.—T wo companies have notified that they intend to 
apply for electric lighting powers, The Council have appointed a 
committee to deal with the matter. 

Gorton.—The Electricity committee have deferred consideration 
of the proposal of the Manchester Corporation to supply current for 
lighting and power in this district. 

Grays.—An unopposed inquiry was held here lust week into the 
application of the Council to borrow £650 for electric lighting 
extensions. | 

Hackney (London).— In order to increase the motor load, the 
Electric Light committee recommend the Council to adopt the follow- 
ing tariff for power from Nov. 1:—U p to 1,000 units per quarter 
2d. per unit, above this amount Iàd. 

Iford.— The extension of the Ilford electric tramways from the 
Roding to Chad well, which practically connects the Ilford with the 
East Ham tramways, was opened for traffic last week. 


Ilfracombe.— The Alexander Hall is to be wired for the electric 
light. 

Ilkeston.—The borough electrical engineer (Mr. Oscar A. Pilcher) 
has been instructed to draw up plans and specifications for converting 
the existing single-track tramways to double-track. 


International Exhibition in Manchester.—Preliminary steps 
have been taken to organise an international exhibition in Man- 
chester in 1905. The chairman of the Preliminary committee is Mr. 
G. P. Dawson (Messra. Beyer, Peacock & Co.), and the hon. sec. is 
Mr. W. King, Brazennose-street, Manchester. 


Islington (London) —A further report on overtime and refresh - 
ment allowances at the electricity works has been presented, and a 
special committee of three members of the Lighting committee and 
four members of the Finance committee was appointed to deal with 
wages, overtime and conditions of service at the station. 


. Kingstown (Ireland).—The Council are recommended by the 
Electric Lighting committee to lease their electric lighting order to 
Edmundson's Electricity Corporation for 25 yeara, the company 
erecting and maintaining the works and paying interest and sinking 
fund on capital to be provided by the Council. 


Leyton.—The accounts of the electricity department for the year 
ended March show capital expenditure £126,455. 84 11d., an increase 
of £17,006. 93. 41. during the year. Receipts from sale of current 
for private lighting amounted to £10,919. 128. 41., and for public 
lighting £3,675. 8. 2d. After allowing for bad debts, and taking 
into account meter rentals, &c, the total was £15,084. 123 34. 
Generation expenses were £4,275. 174. lld., cost of distribution, 
4240. Is. 11d. ; maintenance of public lamps, £766. 98. 2d. ; rent, 
rates and taxes, £463. 18s. 11d. ; management expenses, £1,233. Is. 5d.; 
law costs, £102. 63, 3d.; and special charges, £197. Os. 1d. ; total, 
£7,288. 15s, 84. Interest came to, £3,588. 17&, sinking fund 
£3,281, 3s. 4d., leaving a profit of £925. 168. 31. The deficit to date 
is £9,819. 6», 11d. 1,005,044 units were sold (684,465 to private 
consumers, 320,579 for public lighting), and 66,543 used on works. 
There are 72 arcs and 529 incandescent lamps for public lighting, and 
the total maximum-demand was 778:8kw. The number of equiva- 
lent 8 c.p. lamps connected was 44,006. The average price obtained 
was 2-16d. unit for public arc lighting, 2-11d. for public incan- 
descent lighting, and 3°84d. for public lighting. The works costs 
were 1:078d., and the total costs 1°555d. per unit. 


Light Railways.—The Board of Trade heard objections to the 
confirmation of the Middlesex Light Railways Order on Wednesday. 
This order authorised the construction of light railways in Acton, 
Edgware, Edmonton, Enfield, Finchley, Friern Barnet, Hendon, 
Horngey, Little Stanmore, Southgate, Tottenham, Wembley, Willes- 
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den and Wood Green. The order was passed subject to certain 
alterations to be agreed. 


Lincoln.—In giving a résumé of last year's working of the elec- 
tricity department, at the Council meeting on Wednesday, the 
chairman of the Electri:ity committee (Ald. Harrison) said that last 
year the committee could have paid a dividend of 44 per cent. and 
this year 64 a cent. In three years the committee had converted 
a net loss of £1,100 into a net profit of £336. The report was 
approved. 

London County Oouncil.—At Tuesday's meeting Battersea was 
granted a loan of £3,019 for electric lighting extensions, 

The chief engineer was authorised to visit America, at a cost of 
£150, to inspect the tramway (subway and surface) works in course 
of construction in that country. 

The discuseion on the report of the Highways committee on the 
propoeed electrification of additional tramway routes in the metro- 
polis is given on another pege. 

LOO. Shallow Tramway.—‘ihe work of constructing the 
shallow underground tramway under Kingsway from Bloomsbury 
to the Embankment has been commenced. 


London, Deptford and Greenwich Tramways.—The London 
County Council have notified Bermondsey Council of their intention 
to equip the above tramways on the conduit system. 


Malling.—The Kent Electric Power Syndicate notify the Council 
of their intention to apply for a provisional electric lighting order. 


Marylebone.—At the meeting last night the Borough Council 
decided to oppose the scheme of the London County Council for the 
construction of a line of electric tramways down the portions of 
Tottenham-court-road and Edgware-road which are within the 
Marylebone borough boundaries. 


Municipal Telephony.—To meet the competition of the muni- 
cipal telephone exchange at Swanrea, the National Telephone Co. 
have reduced their tariff. 

Bournemouth Corporation have deferred their decision on the 

proposal to establish a municipal telephone exchange until informa- 
tion has been obtained from Portsmouth, Guernsey and Hull :— 
. In a report to the committee, Mr. I. Bulfin states that, from opinions 
expressed at Portsmouth and Tunbridge Wells, which were visited by a 
deputation from the committee, there is no doubt that a municipal tele- 
phone eystem at Bournemouth, with a scale of charges of £6 for an unlimited 
number of calls and £3. 103. and 1d. per call, with a minimum charge of 
£21. 10s. for calls, would be remunerative. 

. Municipal Tramways Association of Great Britain.—The 
first annual conference of this association, which was furmed last 
year, was opened at the Municipal Buildings, Glasgow, on Wednes- 
day, when Mr. John Young, general manager of the Glaegow tram- 
ways, delivered his presidential address. The delegates numbered 
between 70 and 80, and were accorded an official reception by the 
Lord Provost (Sir John Primrose) and the members of the Corpora- 
tion. In the evening the members were entertained to dinner by 
the Glasgow Tramwaya committee. Mr. J. Dalrymple, accountant 
of the Glasgow tramways department, read a Paper on “The 
Standardieation of Tramway Accounts,” and Mr. Alfred Baker, chief 
cfficer of the London County Council tramways, read a Paper on 
* Hours of Labour and Rites of Pay.” The proceedings of the con- 
ference will be referred to in a subsequent issue of The Electrician. 


New Acts of Parliament.—On the 30th ult. the following Acts 
of Parliament received the Royal Assent :— 

Electric Lighting Orders Confirmation (Nos. 1, 2, 3, 4 and 6) Acts. 

Lanarksbire Electricity and Refuse Destruction Order Confirmation Act. 

Great Northern and City Riilwav Act. 

Cleveland and Durham County Electric Power Act. 

India Rubber, Gutta Percha and Telegraph Works Co. (Ltd.) Act. 

Wirral Railway Act. 

Northallerton. —The tender of the Northallerton Electric Light 
and Power Co. has been accepted by the Council for lighting the 
whole of the town as follows :—Arcs, 15s, per 100 hours; 32 ap. 
incandescents, 3s. ; ditto for side streets, 3». 9d, 


Obituary.— We regret to record the death of Ald, Lowe, J. P., for 
many years chairman of the Gas and Electric Light committee of 
Burton Corporation. E 

Paisley.—It is announced that Mr. W. M. Murphy has made 
arrangements for constructing electric tramways in this district and 
that work will be started next week, |. 

Pontypridd.—The District Council have rejected the offer of the 
South Wales Electrical Power Distribution Co. to supply electricity 

in bulk. The consulting engineer (Mr. R. P. Wilson) thought the 
Couricil's wisest course would be to erect a small generating station 
in connection with the refuse destructor, and enter into a temporary 
agreement with the company for three years. It has, however, been 
decided to erect municipal works. 
` Presentations.—Mr,. F. J. Gerrard, chief electrician to the 
National Telephone Co. for the South-West Lancs. district, has been 
presented hy the staff with a travelling bag and dressing case on 


to join the London staff. 
Ms. Lows on relinquishing the mansgement of the Chester and 


North Wales district of the National Telephone Co., has been pre- 
sented by the staff with a spirit frame and three etchings of Old 
Chester. 


Railway Blectrification.—The work of laying the electric cables 
for the Liverpool-Southport line has been commenced. The Birkdale 
and Seaforth generating stations are in a forward condition and the 
erection of the Formby station is in progress. 

Ramsgate.—Ramagate and District Electricity Supply Co. have 
notified the Council of intention to apply for a provisional electric 
lighting order. The Council's existing order will be taken over by 
the Isle of Thanet Tramways Co. 


Redditch.—The report of the consulting electrical engineers 
(Messrs. Barstall and Monkhouse) on the condition of the Council's 
electricity generating plant and the policy to be adopted for the 
future development of the undertaking, expresses the opinion that an 
error was made in adopting the alternate-current system, but that the 
cost of changing now would be prohibitive. Three of the engines 
are running satisfactorily, but one is unsatisfactory. There has been 
a steady decrease since 1900 in the cust of generation per unit sold. 
A conterence with Messrs. Burstall and Monkhouse is to be arranged. 


Rhine Power Transmission —It is stated that the S:rasburg aud 
Freiburg Chambers of Commerce have reported favourably upon the 
scheme promoted by a Franco-German syndicate for the utilisation of 
the Rhine in the generation of electric current, to be transmitted to 
the two cities. The works would be established at Muhlheim, where 
the falls are estimated to produce an equivalent of 20,000 H. P. 


Ross (Herefordshite).— The Southern District Electricity Cor- 
poration will apply for a provisional electric lighting order for this 
town. The Ross Electric ight Co. already possess electric lighting 
powere, and are supplying current at 7d. per unit for private lighting. 


Sheffield.— At the Corporation meeting on Wednesday, Councillor 
Marsh drew attention to a recent report by the accountant-auditor 
Mr. S. Seagar) on the electricity supply and fittings department. 
he report was presented to the Electric Light committee in June, 
and Councillor Marsh inquired why this had not been presented to 
the Council. Mr. Seagar’s report was as follows :— |j 

It appears to me that in respect of dealings between one department 
and another any sum or sums assumed to be profit for purpo:es of 
account as between the departments is a profit in theory only, and that 
no question of actual profit or logs can arise save in the event of sales to 

third parties. On the assumption that the goods supplied, &c., are 
charged at prices below current market rates, it would at first sight 
appear that capital account is not unduly inflated, but inasmuch as any 
profit brought into account in respect of inter-departmental transactions 
has to be provided out of borrowed money, I am of opinion that the 
practice of charging to capital account anything in advance of cost i3 
incorrect in principle aud requires revision. 

I desire further to call your attention to the fact that revenue account 
ha: not been debited with any sum by way of renewals of plant, &c., 
which have from time to time been brought into account, and your 
manager's reports indicate that there have been many replacementa of 
one kind and another, and it becomes & question whether any, and if 
any what, part of the expenditure in respect of such replacements is 
properly chargeable against revenue. It is more than probable that the 
major portion of the replacements is in respect of plant, &c., that w as 
worn out or obsolete at the date of the transfer of the undertaking to 
the Corporation. Where that is the case the question merges, I think, 
into the larger one of general depreciation, which is as yet untouched, 
but in cases, if any, where renewals have been necessitated as the result 
of wear and tear since the date of transfer, I am of opinion that revenue 
account should bear its due proportion of the cost of such renewals. 

I understand that the committee is fully cognisant of the decision of 
the Local Government Board that no part of certain loans eanctioned by 
them is to be applied in payment of salaried officers of the Corporation. 
In compliance with that decision, £2,860. 3+. 9d., being the amount of 
salaries charged to capital within the limits of such loans, has been 
deducted from capital account, and now stands charged to suspense 
account, to be hereafter dealt with. i 
Councillor MAnsH inquired if the above statements were true, and if the 

chairman of the Eleotric Light committee (Ald. Styring) would circulate 
the entire report among members of the Council. i 
Ald. STYRING said the report was considered by the committee, and as to 
further action it was entirely a question for that committee, and he would 
bring the matter before them. : 
The Corporation has sanctioned an increase in the salary of the 
r of the electricity supply department (Mr. S. E. Fedden) 
from £700 to £800 per annum, The increase was recommended by 
the Electric Light committee, and was strongly supported by the 
chairman (Ald. Styring) who complimented Mr. Fedden on the 
manner in which he had reorganised the existing station and distri- 
bution system. Mr. Fedden was also, he said, superintending the 
erection of their new power station, and in this way he was saving 
the Corporation a considerable sum. 
Sleaford.—The Council have obtained sanction to borrow £1,925 
for electric lighting extensions, 
-Smethwick.—The Birmingham - Midland Tramways Co. have 
commenced the work of converting the tramways to electric traction. 
Smoke Nuisance.—At Lambeth (London) Police Court last week 
the Borough Council summoned the Oharing Cross and Strand 
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Electricity Supply Corporation for having allowed black smoke to 
issue from one of the shafts at their generating station in such a 
quantity as to be a nuisance, 

Mr. LaNg, for the defence, stated that every possible precaution was 
taken at the works, The coal used was of a quality which was least likely 
to cause smoke, and a inan was continually stationed on the roof to keep a 
close observation upon the chimneys, and, when the smoke got anything 
approaching black, to press an electric bell which communicated with the 
engineer in charge of the furnaces, 

The MaatsTRATE (Mr. Hopkins) fined the company £10 and £2. 23. costa 
upon one summons, the others being withdrawn. 


South Africa.—The Pritish and South African Export Gazette 
states that the exports of American ecientific instruments (including 
telegraph and telephone apparatus) to British and Portuguese South 
Africa were valued at £23,451 for 1902 and £22,897 for 1901. 

Mr. Harper, representative of a British firm, has approached 
Cradock (Cape Colony) Town Council with an offer to take a con- 
cession for electric lighting and electric tramways for the town. 

Electrical plant of greater capacity is to be installed at Pigg’s Peak 
gold mine. 

The new tariff for imports into British South Africa imposes a 
duty of £5 each on motor vehicles and 24 per cent. ad valorem on 
electrical, water and wind-power machinery, apparatus and appli- 
ances used in connection with the generating and storing of elec- 
trical energy, electric cable and wire and posts for carrying same, 
lamp-posts and their fittings, material and instruments for use in 
connection with the construction and working of telegraph and 
telephone lines, and tramway construction and equipment requisites, 
including rails, cars, trolleye, &c. 


Southwark (London).—The Council on Wednesday authorised 
the electrical engineer, Mr. Blaikie (in order to increase the demand 
for electric energy for power), to enter into an agreement with the 
British Thomson-Houston Co. to act as their agent for the sale of 
motors on the hire-purchase system, all commissions to be paid to 
the electric lighting account, the company to be permitted to deposit 
at their own risk a number of motors at the electricity works on sale 
or return. 

The Council have notified London County Council of their objec- 
tion to the laying of tramway conduits underneath the footway, and 
threaten appeal to the Board of Trade. Southwark Council insist 
that all future disturbances of roads be strictly carried out under the 
terms of Sec. 26 and 27 of the Tramways Act, 1470, which provides 
that only 100yds of roadway be taken up at one time. 


Southwick (Sussex)—The Empire Electric Lighting C». will 
apply for a provisional electric lighting order. 

Stockton.—The Council are applying for sanction to a loan of 
£1,000 for purchasing electric motors to let on hire. 

Stourbridge.—The Council have asked the Board of Trade to 
defer the period for the revocation of their electric lighting order, as 
negotiations are proceeding with the Midland Electric Corporation 
for Power Distribution for a supply of current to the district. 

Sunderland.—The borough electrical engineer (Mr. J. F. C. Snell) 
recommends that the charge for electrical energy to the tramway 
‘department be reduced from 2d. to 1id. per unit. i 

Sutton Coldfleld.—The Electric Lighting committee report that 
the receipts for private lighting for quarter ended March were 89 per 
cent. in excess of those for the corresponding period of 1902. "l'he 
consumers and equivalent 8 c.p. lamps connected at end of last 
month were 194 and 9,289 respectively. | 
- Bwansea.—The accounts of the Electricity department for the 
year ended March give the capital expenditure as £88,595. 19:., an 
increase of £29,365. 38. 3d. on the year. 

The revenue from the supply of current was £8,249. 83. 11d., against 
£4,571, 123. 3d, and with motor ren's (£50. 19s. 4d.) the total was 
£28,500. 8a. 3d. Annual expenses were £3,721. 14s., against £2,308. 83. 24., 
the gross profit being £4,578, 14s. 3d., compared with £2,263, 4s. 1d. in 
1901-2, and the percentage of gross profit to capital 5:11 and 3°75 per 
cent. respectively. Interest amounted to £2,768. 78. 4d., leaving a net 
profit of £1,810. 6s. 11d., after including the deficiency of £349. 9a. 10d. 
last year, but excluding sinking fund instalment. The units sold for 
private lighting reached 424,752, for public lighting 90,240, and for power 
63,190 ; total 578,182 units sold, compared with 319,215 in 1901-2. The 
average price obtained for current for private lighting was 541d. and for 
public lighting 271d. Tha load-factor was 1206, compared with 8:61 per 
cent. last year. The maximum load was 547kw., compared with 423kw. 
The equivalent 8 c.p. lamps connected at end of year was 42,112, an increase 
of 18,946, 

The Telegraph in Uganda.—It is announced that the work of 
extending the telegraph system in Uganda is being pushed on 
rapidly, and that the line is now open to Butiala, on the shores of 
the Albert Nyanzi. A branch line has ben built to Masinde, in 
Unyoro, about 50 miles from the main line. The mileage now open 
for tratli? in Uganda is—Mombasa to Port-Florence on Lake Victoria, 
584 miles ; Port-Florence to Kampala and Mengo (temporary line), 
200 miles; Kampala to Entebbe, 25 miles; Entebbe to Albert 
Nyanza, 175 miles; Hoima Unyoro to Masinde, 60 miles—total, 1,034 
miles. The charge over the whole of this distance is 2d. a word, 
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with a minimum of ls. 4d. for a message of eight words. There is 
also a system of telephones along the whole distance. Mr. H. W. 
Oyler has recently been appointed assistant superintendent of tele. 
graphs. 

Theft.—At the Central Criminal Court (London), last week, three 
men named Harry and Walter Munden and James Parsons, pleaded 


guilty to having stolen a quantity of wire, the property of Messrs. 


W. F. Dennis & Co. Henry Greaves was also convicted of receiving 
the wire knowing it to have been stolen. Parsons was sentenced to 
18, H. Munden to 12, and Walter Munden to six months’ imprison- 
ment with hard labour, and Greaves to five years’ penal servitude, 


Torpoint.— The local ratepayers’ association urge the Council to 


obtain expert advice on electric lightiug, and it has been decided t» 


devote no less than 15 guineas t» this object. 

Tramways through the Thames Valley.—The popularity of 
the London United Electric Tramways continues. During the past 
week over 1,000,000 passengers were carried, a large proportion 
of these taking the opportunity of a rapid ride through the 
valley of the Thames on these fine cars. The week’s receipts 
amounted to £7,654, compared with £6,788 on the Central Lon ion 
Railway aod £7,079 on the Metropolitan District Railway. 


Trieste — Among the new railways which were open to the public 
during 1902 may be mentioned the electric railway from Trieste on 
to Siorcola to Opicina. The concession for an electric tramway for 
passenger and goods traffic running from Pola railway station to the 
sea baths has been granted to the A -G für Elektrotechnische Unter- 
nehmungen of Munich, and to the Impresa Costruttrice Jacob 
Ludvig Miinz of Vienna. | 

Uxbridge —Last week the Couacil accepted the tender of the 
Uxbridge and District Electric Supply Co. for erection and main- 
tenance of and supply of current to 55 Nernst lamps at £2. 5s. 61. per 
lamp per annum, and £10 per annum for lighting and extinguishing 
the lamps, the contract to be for three years. "The tender of the gas 
company for lighting the remainder of the public lamps (about 142) 
at 13. Os. 8d. per lamp per annum was also accepted, the contract to 
be for one, two, or three years at option of Council. 

Wednesbury.—On Monday the Council decided to lease the 
tramways to the South Staffordshire Tramwaya (Lessee) Co. for 
30 years. 

The Mayor (Ald. Oldbury) said he had received a definite promise from 
Mr. E. Garckeand Mr. J. A. Lycett, on behalf of the British Electric Traction 
Co., that the portion of the tramways between Wednesbury and West 
Bromwich would be converted to electric traction in three or four months, 
The company would pay the Council £300 a year for nine years and £150 
a year for the remainder of the 21 years, the permanent way to be kept 
in repair by the Council at the expense of the company. 

Wharf Lighting.—Messrs. Bolckow, Vaughan & Co.’s Eston 
wharf on the Tees isto be lighted electrically. . 

Wimbledon.—We were in error last week in stating that the net 
profit on the electricity department for the past year was only £500. 
The actaal figure was £2,027. 193. 8d., of which £500 has been 
placed to reserve and the balance applied in relief of rates. 

Winchester.—The Rural District Council have received notifi- 
cation from the Inland Waterways Co. (Ltd.) of intention to apply 
for a provisional electric lighting order. It is proposed to utilise the 
waters of the Itchin and its tributaries in the generation of current. 

Wolverhampton.—A balance-sheet has been prepared showing 
receipts and expenditure on electric aud horse tramways. On the 
surface-contact system the expenses were £12,670, and the income 
was £21,352, leaving a gross profit of £8,682. Interest and sinking 
fund on both horse and electric traction had been charged against 
income from the electric section, The deficit of £824 upon the 
horse trams had been wiped off, £2,000 had been set against depre- 
ciation, and the total loss on the year’s working of the two systems 

Workhouse Lighting.—Consideration of the tendera recently 
received by the Salisbury Guardians for lighting the workhouse has 
been deferred until the question of alterations at the workhouse is 
under discussion, and in the meantime the advisability of putting 
down independent generating plant will be reported upon. 

Pontypool workhouse is now lighted electrically. The installation 
was carried out by Messra, R Alger & Sons, Newport. There are 
nearly 350 lights, 

York —The chairman of the City of York Tramways Co. has 
submitted alternative proposals for extending the tramways and 
converting the entire system to electric traction, but the Tramways 
sub-committee report against the acceptance of either proposal. 

Outing.—The annual outing of the northern district (City-road) 
staff of the County of London and Brush Provincial Electric Light- 
ing Co. took place on June 27, when a large party journeyed to 
Maidenhead. A cricket match was arranged between the generation 
and distribution departmenta, which the latter won by 53 to 42. 
After dinner the party went to Molesey by launch, breaking the 
journey at Egham for tea, and returning by the electric tramway to 
Shepherds Bush. 
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TRADE NOTES AND NOTICES. 


[Notices for insert ion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Preston Corporation require tenders for the supply and erec- 
tion of their tramway power station boiler-house plant, includ- 
ing economisers, feed-water heaters, electrically and steam-driven 
pumps and overhead travelling crane. Specifications from the con- 
sulting and resident electrical engineer, Mr. W. H. Tittensor, to 
whom tenders by July 22. See also advertisement. 


Blackburn Town Council invite tenders for a complete main switch- 
board and accessories. Specifications of the consulting engineers 
(Messrs. Lacey and Sillar), 2, Queen Anne’s-gate, Westminster, and 
may be seen at (but not obtained from) 78, King-street, Manchester. 
Tenders to the town clerk (Mr. Robert E. Fox) by noon, Jaly 27. 
See advertisement, 


Sheffield Electric Light committee invite tenders for electricity 
meters. Specifications from the general engineer and manager 
(Mr. S, E. Fedden), and tenders to the Corporation electric supply 
department, Commercial.street, Sheffield, by 10 a.m. July 21. See 
advertisement. 

Heston and Isleworth District Council invite tenders for steam 
engines, dynamos, boosters, balancers, switchboard, Körting con- 
densers and cooling plant, storage batteries, cables and arc and glow 
lamps for street lighting. Specifications from consulting engineers 
(Messers. J. and J. S. Enright), 47, Victoria-street, London, S. W. 
Tenders to the clerk (Mr. H. J. Baker), Town Hall, IIounslow, by 
July 23. An advertisement contains further particulars. 

Heston and Isleworth District Council also invite tenders by July 23 
for erection of boiler house, engine and battery rooms, offices and 
chimney shaft. 

Swindon Corporation invite tenders for seven electric tramcars, 
with trucks, motors and accessories, Specifications may be seen at 
the offices of the consulting engineers (Messrs, Lacey and Sillar), 
78, King-street, Manchester, and 2, Queen Anne’s Gate, Westminster, 
and can be obtained from the latter office. Tenders to the town clerk 
(Mr. Robert Hilton), Town Hall, Swindon, by July 23. See also 
advertisement. 

Hammersmith (London) Borough Council invite tenders for pumps, 
motor, pipe work and accessories. Specfications from consulting 
engineers (Messrs. Preece and Cardew), 8, Queen Anne’s gate, West- 
minster, S. W. Tenders to the town clerk (Mr. H. Thompson), Town 
Hall, Hammersmith, before noon 21st inst. S»e also advertisement. 

Hammersmith (London) Borough Council also invite tenders for 40 
alternating-current series arc lamps and accessories. "Tenders to 
Mr. H. Thompeon, town clerk, by 6 p.m. July 15. 

London County Council invite tenders for the supply and delivery 
of two low-tension switchboards, and for the erection of one of these 
in each of the Council's sub-stations at Camberwell and New Cross, 
An advertisement contains further particulars. Tenderers may, after 
July 13, obtain drawings, &c , at County Hall, Spring- gardens, S. W., 
where tenders (addressed to the clerk of the Council, Mr. G. L. 
Gomme) by 10am, Aug. 11. 


Firms wishing to tender for a complete electric lighting instal- 
lation for Tiverton are invited to forward their names either to the 
borough engineer, Mr. J. Siddalls, Town Hall, Tiverton, or to the 
consulting engineers, Messrs. J. and J. S. Enright, 47, Victoria street, 
Westminster, before 17th inst. See advertisement. 

The directors of the Maluga Electricity Co. (Ltd.) invite tenders 
for the supply and erection of gas producers, gas engines and one 
alternator at the company’s electricity works in Malaga (Spain). 
Farther particulars are set out in an advertisement. All informa- 
tion from the secretary (Mr. Ernest A. Green), 39, Coleman-street, 
London, E.C. 


Weymouth and Melcombe Regis Corporation invite tenders for 
Lancashire boilers, engines and dynamos, overhead travelling crane, 
switchboard and battery boosters, storage battery, arc lamps and posts, 
pipework, feed pumps, economiser, ejector condensers, &c., distribut- 
ing mains and feedere. Tenders to town clerk, Sir Richard Nicholas 
Howard, Municipal Offices, Weymouth, by July 19. 

West Hum Town Council invite tenders fer high-tension paper- 
insulated cable for tramway feeders; also for telephone and pilot 
wires. Tenders to town clerk (Mr. Fred E. Hilleary), Town Hall, 
Stratford, E., by 4 p.m. of July 14. 

Stepney (London) Borough Council invite tenders for feed, suction 
and other pipe-work, water-softening plant aud storage tanks. 
Tenders 1 chairman of Electrical committee) to 27, Osborn- 
street, Whitechapel, by noon July 21. 

St. Pancras (London) Borough Council require about 31 miles of 
lead-covered armoured cable; also about 350,000 carbons during 
12 months ; and also an electric jenny and grab for King'a-road power- 


house. reed T noon 14th inst. to the town clerk (Mr. C. H. F. 
3 


Barrett), Town Pancras-road, London, N.W. 


Bath Corporation invite tenders for jet condensing plant, feed 
pamp, steam and other piping and sundry iron work. Tenders to 

r. F. H. Moger, 3, Wood-street, Bath, by noon July 17. 

Derby Electric Lighting committee invite tenders for accumulators, 
balancers and reversible boosters and switchboards. Tenders to 
town clerk (Mr. G. Trevelyan Lee) by noon July 13. 

Revgate Town Council invite tenders by noon 15th inst. for exten- 
sions to electricity station buildings. 


Cheadle and Gatley District Council invite tenders by 27th inst. for 
tram rails, tiebars, points, crossings, &c. 

Barnstaple Corporation invite tenders, by July 16, for wiring and ` 
fitting the music hall. | : 

Sleaford District Council invite tenders for a water-tube boiler and 
a 90kw. steam generator and switchboard panel. 


Manchester Paving, Sewering and Highways committee invite 
tenders for laying underground telephone pipes by 10 a.m. July 20. 

Pielermarilaburꝗ Corporation invite tenders for six completely- 
equipped electric tramcars of the single-deck bogie type and six 
double-deck single-truck type. Tenders to the Corporation’s London 
agents (Messrs. Ford Bros.), 12, Southampton-street, Fitzroy-square, 
W., by noon July 29. 

Tenders will be opened at noon on July 30, in the Municipal 
Otfices of the town of Dos Hermanas (Seville), Spain, for the estab- 
lishment and working for 21 years and six months of an electric 
lightiog installation. The municipality offer about £310 per annum 
for the equivalent of 3,000 c.p., and the concessionaire will have the 
rig ht to supply current to private consumers. Further particulars 
will be found in the Mudrid Gazette for June 30. | 

The Spanish Post and Telegraph authorities, Madrid, invite 
tenders until 25th inst. for 8 tons of copper wire 3mm. diameter, 
and 4 tons of bronze wire 2mm. diemeter.  Particulars from and 
tenders to Carretas, 10, Madrid. 


TENDBRS REOBIVED AND ACOBPTED. 

Islington (London) Borough Council recently asked for revised 
tenders for extensions of mains in the Canonbury district, and these 
have been submitted as set out below, the Lighting committee recom- 
mending the acceptance of the tender of the British Insulated and 
Helsby Cables (Ltd.), at £5,350. 14a, 11d. 

Anchor Cable Co.— Original tender, £5,161. 33. 5d. ; first revised tender, 
£6,116. 13s. 3d. ; second revised tender, £5,710. Is. 10d. 

Western Electric Co.—Original tender, £5,197. 6s. 11d.; first revised 
tender, £5,373. 6s. 11d. ; second revised tender £5,407. 123. 11d. 

W. T. Glover & Co. - Original tender, £5,531. Os. 5d. ; first revised 
tender, £5,614. 17e. 11d. ; second revised tender, £5,650. 10s. 

British Insulated and Helsby Cables. — Original tender, £6,143. 8s. Ad.; 
second revised tender, £5,550. 14s. 11d. 

St. Helens Cable Co.—Original tender, £6,145. Os. 21d. ; second revised 
tender, £6,151. Os. 9d. 

Callender's Cable and Construction Co.—Original tender, £6,434, 11s. 51d. ; 
second revised tender, £6,272. 10s. 5d. = 

Siemens Bros. & Co.—Original tender, £6,539. 58. 7d. ; second revised 
tender, £6,205. 1s. 9d. B 

W. T. Henley's Telegraph Works Co.—Original tender, £6,555. 18s. 3d. ; 
second revised tender, £5,273. 4s. 7d. 

W. F. Dennis & Co. — Original tender (No. 1.) £7,013. 1s. Id.; second 
revised tender, £6,514. 12s. Original tender (No. 2) £7,176. 18s. 4d. 
Notwithstanding the acceptance of the tender, the committee recom- 
mended that no further steps be taken for the extension of arc 
lighting in the Canonbury district, and the Council agreed to this. 

Colchester Corporation have accepted the tender of W. T. Henley's 
Telegraph Works Co., for cable at £1,635, that of the Klein Engi- 
neering Co. for water-cooler and tray at £713, and that of Davey, 
Paxman & Co, for condenser pipe-work at £116 and exhaust range 
at £225. 


James Howden & Co. have received an order from the Scottish 
Co-operative Wholesale Society for one 100kw. steam engine and 
generator (M. and P. generator) for their Leith branch. The same 
firm have received an order (through Mather and Platt) for one 
300 H.P. compound engine for A, M. Peebles & Son’s paper mills at 
Rishton. A 

Battersea (London) Council have accepted the tender of the General 
Electric Co. for switches, &c., for houses on the Latchmere Estate at 
£166. 16s. 9d., and for lamps at £83. 6s. 8d. ; also the tender of the 
Walsall Electrical Co. for fuse boards at £227. 108., and W. T. Glover 
& Co. for flexible wire. 


Middlesbrough Corporation have received 10 tenders for uuder- 
ground mains, rondwork, &., and that of Callender's Company at 
£2,733. 1s. has been accepted, subject to confirmation by the Council. 
The tenders varied in amount from 42, 668. 11s. Lid. to £3,224. Os. 2d. 

Bermondsey (London) Council have accepted the tender of Cromp- 
ton & Co. for a reversible booster at £449, and of the Albion Clay Co. 
for 4in. two-way conduits at 2s, 9}d. per yard ; three-way, 3s. 10d. 
per yard; four-way, 4s. 10d. per yard; six-way, 78. 8d. per yard. 

About 30 tenders were received for the electric lighting of the Tech- 
nical Schools, Swindon, the highest being for £780 and the lowest. 


- for £325. 10s. The latter (by Allbright & Co.) was accepted: 


514 


THE ELECTRICIAN, JULY 10, 1903. 


Stepney (London) Borough Council have accepted the following 
tenders for annual eupplies :— 

Johnson and Phillips (carbons), £263. 132. 6d. ; Reason Mfg. Co. (meters 
up to 10 amperes), £331. 5s. ; Ferranti Limited (meters above 10 amperes), 
£534. 4s. 6d. ; Reason Mfg. Co. (demand indicators), £615. 

The following tenders have been accepted by Rochdale Council :— 

J. G. White & Co., overhead equipment, £21,619. 13s. 10d. 

Lorain Steel Co, special points and crossinge, rails and fish-plates, 


£2,587. 
Hadfie!d's Steel Foundry Co., points and crossings for the general track, 


£5,322. 

Burelem Town Council have accepted the tenders of the British 
Westinghouse Company for generating plant and of Callender's 
Company for mains and cables. 


Clyde Valley Electrical Power Co. has placed an order with the 
Brandon Bridge Building Co. for steel rooting and girder work for 
their Motherwell power house. 


Bradford Guardians have accepted the tender of Smith and Croft 
for the electric lighting of the Eastby Sanatorium for Consumptives, 
at £1,020. 3s. 


Coventry Corporation have accepted tenders for the erection of a 
chimney stack at the electricity works at £1,543, and for other works 
at £1,772. 


"Derby Town Council have accepted the tender of Radford and 
Greaves for boiler foundations, brickwork and extension of main flue 
at £449. 108. 


Colchester Corporation yesterday (Thursday) decided to accept the 
tender of J. G. White & Oo. for laying rails and constructing 
permanent way of the proposed electric trainway system for £35,035. 


‘Marylebone (London) Borough Council have accepted the tender 
of Messrs. A, W. Penrose & Co. for installing the electric light at the 
Town Hall for £73. 9s. 6d. 


, Islington (London) Borough Council have placed an order with the 
Electric Construction Co. for 37 30kw. transformers at £2,966. 10s. 61. 


W. T. Henley’s Telegraph Works Co. have secured an order for 
paper-insulated electric mains for Kimberley (S. A.) Municipal Council. 


À contract with Johnson and Phillips for arc lamps and columns 
at £797, and for cables at £945, has been sealed by Felixstowe 
Corporation. 

Worcestershire County Couacil have accepted the tender of Maurice 
Jones & Co. for wiring the new police station at Worcester at £157. 


BUSINESS NOTIGES. 


Meesrs. Moores, Farrell & Co. have acquired the goodwill of the 
_ business of electrical engineers of Wilson and Orr, at Ellesmere 
Electric Works, Cornbrook, Manchester, and Mr. Wilson has been 
engaged to act as works manager. Messrs. Moores, Farrell & Co., 
who are manufacturers of switchboards, switehes, fuseboarde, water- 
tight fttings and general electrical accessories, will continue the 
business at Ellesmere-street on the same lines. Inquiries should be 
addressed to Mynshulls House, Victoria-street, Manchester. 


Mr. Henry Marc Brunel has retired from the firm of Sir John 
‘Wolfe Barry aid Partners, 21, Delahay-street, London, S. W. The 
remaining pariners continue the business under the old title. 


Mr. F. Winter, 8, Red Crose-street, London, E. C., notifies us he 
has opened an agency for the United Kingdom and the Colonies, for 
the manufactures of the American Hard Fibre Co. 


Crossley Bros. oa have opened new show rooms and stores at 
Penarth-road, Cardiff. 


BANKRUPTOIE€ES AND LIQUIDATIONS. 


H. J. Furniss, electrician, 5, Queen-street, Derby, has been 
adjudicated bankrupt. 


It has been resolved to wind up voluntarily the Electrical Lumini- 
scriptor Co. (Ltd.). Mr. Robert Warner, 10, Walbrook, London, E C., 
is liquidator. 

Sales by Auction.—Mr. James T. Rushton (Edward Rushton, Son 
& Kenyon) has been instructed by the receiver of the Clayton Engi- 
neering and Electrical Construction Co. (Ltd.) to sell by auction on 
July 22 and 23 the valuable engineering tools and foundry plant, 
electrical and steam power, patterns, loose tools, &c., particulars of 
which are set out in our advertisement columus, The land and build- 
ing lorming the Clayton Foundry will be offered for sale in one lot at 
11 o'clock, previous to the piecemeal sale, The whole may be viewed 
during working hours one week prior to sale. Catalogues from the auc- 
tioneers, 13, Norfolk-street, Manchester; from the receiver (Mr. L. 
Broderick, of Messrs. Broderick, Boardman & Co., chartered 
accountants), 104, King-street, Manchester; or from Messrs, Beale 
& Oo., solicitors, 12, Newhall-street, Birmingham, and 28, Great 
George-street, Westminster, London, S.W. 


Messrs. Stephenson and Alexander have been instructed by Messrs, 
Griffiths & Son to sell by auction at the Hayes Market-buildings, 
The Hayes, Cardiff, on July 30, at 3 o'clock, the whole of the valuable 
electrical and other plant and machinery, fittings and effects. An 
advertisement contains further particulars The plant, which is in 
excellent order, will be on view for a week before the sale. Catalogues 
and further particulars from the auctioneers, 5, High-street, Cardiff. 


Copper Works and Plant Sale.—By order of the liquidator, 
Messrs. Fuller, Horsey, Sons and Cassell will (unless previously 
disposed of by private treaty) offer for sale by auction, in one 
lot, on the premises, on Wednesday, 29th inst., at 11 a.m., the long 
leasehold electrical copper depositing works of the Electrical Copper 
Co. (Ltd.) at Ditton-road, Widnes, Lancs, The letters patent belong- 
ing to the company will be subsequently offered as a separate lot. 
Further particulars are set out in an advertisement, and orders to 
view, &c., may be obtained from theliquidator (Mr. George Kevert), 
19, Gracechurch-street, London, E. C.; the solicitors (Messrs. Downer 
and Johneon), 114, Union-court, Old Broad-street, E.C. ; or from the 
auctioneers, 11, Billiter-square, E. C., who will also offer for sale by 
auction, in lots, on the same day and at the same place, the entire 
contents of the works, comprising the electric generating and copper 
depositing plant, comprising Crompton dynamos, Davey-Paxman 
engines, engines by Ransomes, Sims and Jefferies, cashire 
boilera, Worthington pumps, air compressors and receivers, lead- 
lined depositing tanks, copper coils, brass tube and wire drawing 
and cutting machines, lathes, electric travelling crane, shop motors, 
scrap copper and brass, tools, &c., and a Linde British refrigerating 
plant. ditional information is given in an advertisement. Orders 
to view from the auctioneers, and catalogues, &c., from the parties 
above-mentioned, | 

Newport (Mon.) Electric Light and Tramways department invite 
offers for two steam engines now working in their Llanarth-street 
works. Particulars from borough electrical engineer and tramways 
5 (Mr. H. Collirgs Bishop), Town Hall, Newport, Mon. 
Ses advertisement. 


Works for Sale.— Modern electrical engineering works are 
advertised for sale as a going concern on another column. Particulars 
from Messrs. David Smith, Garnett & Co., C. A., 22, Booth-street, 
Manchester, or from Messre. Wheatley Kirk, Price & Co, 5, Albert- 
square, Manchester. 


Premises to Let.—Messrs. Leopold Farmer & Sons have some 
eligible warehouses and factory premises to let at Stratford, Batter- 
sea and City-:oad, London, &c., as will be seen in their announce- 
ments on another page. 

Building Site for D:sposal.—Mersrs. Ramsey & Co. advertise on 
another page and exceptionally favourable freehold building site at 
Sutton, Surrey, suitable for motor engineers and motor vehicle 
dealers. = 

Patent for Sale.—The patent rights of an electric switch are 
advertised for sale in another column. Particulars from Messre. 
Wheatley Kirk, Price & Co , Albert-square, Manchester. 


Willesden Paper.—In connection with therecent Gordon-Bannett 
cup race in Ireland, we learn that the tents occupied by the time- 
keepers and route guardians, as well as the flags used during the 
contest and having direct signal significance, were constructed of 
Willesden Paper. A large quantity of this material was also used 
in the construction of the car covers, screens, &c. 


„The Journal.”—Part 162 of the Journal of the Institution of 
Electrical Engineers is now ready, price 53. Particulars of the 
contents are given in an advertisement. 

Forthcoming Book.—'' Whitaker's Electrical Engineers’ Pocket 
Book,” edited by Mr. Kenelm Edgcumb., is announced to b? 
published shortly. 

Electric Lighting and Traction Oastings —A catalogue showing 
a large number of desigas in artistic constructional ironwork and 
castings has been issued by Messrs. Rowland Carr & Co, 6 and 8, 
Lime-street-square, London, E.C. The list is especially strong in 
examples of stairs and stairways in an assortment of designs. There 
are some especially good spiral stairs which have come to be 80 

enerally adopted where space is limited and valuable, and to meet 
Board of Trade exit requirements. Of galleries and balconies 
numerous illustrations are given. Cast and wrought handrails and 
handrail brackets, bannister sockets, step plates, stair treads, columns, 
and other castings are listed, and this firm supply, in addition to 
these, electric traction and electric light castings, transformer boxes, 
switch pillars, and all kinds of metal work of a similar character. 

Catalogues, &c.—TheGeneral Electric Co. have issued threecircular 
lists, Noe, P 1,023, 1,035 and K 1,036. The first deals with Witton 
continuous-current motors, built at the new works of the company at 
Witton, near Birmingham. These machinesare supplied in the open 
protected, semi-enclosed, and entirely enclosed types, and it is claimed 
that, by the use of the best material and workmanship and the ed 
tion of a very conservative rating, they are as efficient as it is possible 
to make them in their respective sizes and outputs. A fixed position 
of the brushes is guaranteed at all loads from no load to 25 per cent, 
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overload withoutsparking, and it is claimed that a momentary overload 
of 50 per cent. can be reached without disastrous sparking. Circular 
1,035 shows some new fixtures and severalelectro-medicalnovelties and 
motor car accessories. The remaining list describes the “Little Geko“ 
telephone, which is a modification of the well-known “ Geeko" tele- 
phone, and can be connected to existing electric bell wires for use in 
private houses, hotels and similar places. 


The Vacuum Oil Co. have prepared for publication a pamphlet 
entitled * Oil and Power," which can be obtained on application to 
the company, Norfolk.street, London, W.C. 


A small catalogue of Zephir” electric fans, grinding machines, 
ventilators and small power motors is being circulated by Messrs. 
E. Goossens, Pope & Co., and can be obtained at either their London, 
Liverpool or Glasgow premises, The list contains some neat illustra- 
tions of these machines, | 


„Delaware Vulcanised Fibre is the subject of a pamphlet issued 
by Mr. J. Barns, 76, Little Britain, London, E.C. The merits of 
this material with which Mr. Burns has been £o many years associated 
in this country are set out, and the illustrations show the shapes in 
which Delaware Vulcanised Fibre can be supplied, and the uses to 
which it is largely applied in the electrical industry. 


Messre. Laurence, Scott & Co., Lave a new pocket price list of 
their semi-enclosed motors ready for distribution, and copies can b» 
obtained on application. 

A combined switch and cut-out is illustrated and described in 
pamphlet 145 iesued by the British Thomson-Houston Co. This 
switch and cut-out is shown in the illustration below. It is 
specially designed for car-lighting circuits, and consists of a single- 
pole snap switch with an extra long break connected in series with 


an enclosed fuse, the contacts and connections being mounted on a 
porcelain base and the terminals suitable for either back or front 
wiring. A porcelain cover, held in position by metal clips, encloses 
all the live parts of the mechanism and makes the device fireproof. 
The cover is easily lifced off when the switch key has been removed. 
The switch is rated at 3 amperes, and breaks this current at 600 volts 
without drawing an arc suflicient to damage the contacta. 

A new catalogue describing feed-water filters is issued by Messrs. 
Mather and Platt. | 


Imports.—The following are the values ofimports into this country 
during June last :— 

Electrical machinery, £52,197 ; telegraph cables and apparatus, £3,522 ; 
other electrical goods and apparatus, £60,434. Tne respective totals for 
the six months ended June 30 were £313,002, £30,140 and £360,914. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufacture 
eleetrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from July 1 to 7, with the ports of 

estination :— 


d 

Africa—Alexandria, £122; Beira, £352 (including £251 telegraph 
material) ; Cape Town, £2,480 (including £1,096 telegraph material) ; 
Delagoa Bay, £209; Durban, £694 (including £126 telegraph material) ; 
East London, £1,192; Port Elizabeth, £218 (including £74 telegraph 
material); Port Said, £94. Argentina—Buenos Ayres, £209 (telegraph 
material); La Plata, £50. Australasia—Auckland, £168; Melbourne, 
£974 (including £650 telegraph material); Napier, £10; Otago, £114; 
Perth, £106 ; Sydney, £1,724 (including £250 telegraph cable); Wel- 
lington, £4,886. Bra:i—Bahis, £11 ; Rio Janeiro, £2,966 (including £2,706 
telegraph apparatus and material), Ceylon —Colombo, £141 (including £90 
telegraph material). Channel Islands, £52. China—Shanghai, £18. France 
—Dunkirk, £20. Germany—Hamburg, £170 (including £140 telegraph 
material) Gibraltar, £50. Holland — Amsterdam, £30. Hong Kong, 
£56. India—Bombay, £45 ; Calcutta, £3,578 (including £250 telegraph 
material); Madras, £294 (including £33 telegraph material) Japan— 
Yokohama, £195 ; Yokosuka, £695 (including £641 telegraph apparatus). 
Malta, £115 (telegraph material) Portugal—Lisbon, £112; Oporto, 
£557. Russia—St. Petersburg, £95 (telegraph cable). Straits Settle- 
ments—Singapore, £208 (including £26 telegraph material). Siweden— 
Gothenburg, £196 ; Stockholm, £254 (telegraph cables). Zanzibar, £138. 
Total, £23,027, against £15,436 in the corresponding week last year 
(July 2 to 8.) 


COMPANIES’ MEETINGS AND REPORTS. 
British Electric Traction Co. (Ltd.). 


The eeventh ordinary general meeting was held on Wednesday, Sir 
CHaRLRS Rivers WILSON, G.C.M.G., C. B., in the chair. 

The SECRETARY (Mr. C. H Dade) read the notice calling the meeting 
and the report of the auditors. 

The CHAIRMAN said: The record of the company's operations for last 
year has been one of continued progress. "The gross profits have increased 
from £203,269 to £238,961, but we have to pay interest and dividends 
on a much larger capital, so that, although the profits are about £35,000 
larger, we are not able to recommend the payment of the same rate of 
dividend on the ordinary shares as last year without unduly reducing the 
amount to be carried forward. We propose, therefore, that the dividend 
for the past half-year on the ordinary [shares should be at the rate of 
10 per cent. per annum, making, with the interim, 8 per cent. for the year. 
This will enable us to carry forward £24,912, against £27,433 last year. 
For the past year we have had to pay £119,925 for debenture interest 
and preference share dividend, against £88,854 for the year ended Mareb, 
1902 —that ie, the prior charges have absorbed £31,000 more of the profits, 
or all but £4,000 of the increased profite. The reduction of dividend by 
1 per cent. is mainly due to a large amount of new capital having been 
expended during the past year which had not become productive. The 
reduction of dividend on the ordinary shares by 1 per cent. does not imply 
that the company’s business is becoming less profitable, or that 
we are retrogressing or even slackening. On the contrary, the 
business of the company in all essential respects shows decided 
improvement. The passengers carried and the traffic receipts on 
the various associated lines have considerably increased. We have 
carried 170,000,000 passengers, against 97,000,000 in the preceding 
year, have received in traffic receipts £922,000, against £563,000, 
and we have 288 miles of line working, against 228. The proportion 
of profits which comes to us in the form of dividends and interest on 
shares and debentures we hold in associated companies shows a steady and 
considerable increase each succeeding year. We have received in the form 
of dividends on shares and as interest on debentures and loans about 
£138,000, and we have received in the form of engineering and Parlia- 
mentary fees about £30,000. I may explain that our various associated 
companies do not directly employ engineering and Parliamentary experts, 
as the companies are too small to have on their staffs such experienced and 
highly paid officere. The British Electric Traction Co. cherefore 
employs a staff of specialista and experts who are available for doing the 
work which the associated companies from time to time require, and the 
British Electric Traction Co, receive fees in respect of such professional 
services, We have, further, received about £16,000 in directors’ fees paid 
by associated companies to directors and officera of the British Electric 
Traction Co., for offica accommodatioa, and for services of accountants 
and secretaries supplied by the British Electric Traction Co, Other fees 
and commissions stand for an aggregate of £79,000. This item includes 
some of the fully paid-up ordinary shares received from the Metropolitan 
Electric Co. as profit. This profit represents three or four years’ per- 
sistent work, and it suited us to take payment in the form of fully-paid 
ordinary shares, because not only did we by doing so facilitate the busie 
ness, but we believe the shares are worth more than cash of the same 
amount. These various items make up the £264,000 which come into the 


“accounts as interest, fees and commissions, Then we have the profit on 


working lines, sales of investments, renta, &c., £29,000, and the profits on 
the sale of undertakings, of Parliamentary powera and underwriting 
profits, £11,600. They make up a total of £3505.000 odd, from which 
have to be deducted the expenses and sundry losses directly chargeable 
against these profite, amounting to £66,170, leaving the figures shown in 
the profit and loss a:count of £238,961. Then we have to charge against 
the year's profits the expenditure on contracts and undertakings which 
have not been proceeded with, which have to be written off, amounting to 
£12,490. | 

I hope I have made it clear that a portion of our profits is made in con- 
nection with the construction of new works and the establishment ef new 
undertakings, but the important point for you to appreciate is that our 
profits, which are of & recurring kind, and which are not dependent upon 
the establishment of new undertakings, are increasing very satisfactorily, 
and now constitute by far the largest proportion of our total profite I 
will now explain the direction in which the new capital has been expended. 
In June last we issued £200,000 of ordinary shares to the shareholders at 
par. This money was not received until July, and it is not to be expected 
that new capital can be made to earn, under even the best conditione, the 
full dividend from the day it is received, so that the shareholders are this 
year receiving out of the past year’s profits 8 per cent. on £200,C00 which 
did not contribute avything like this amount of dividend during the 
year under review. Then we i:sued 3,213 ordinary shares to the share. 
holders of the Brush Co., and 8,955 ordinary shares to the sharebolders of 
the Electrical Power Distribution Co, All of these shares rank for a full 
year’s dividend (as from April 1 last year), so that £320,000 of ordinary 
capital has been issued, which was wholly or partially unproductive last 
year and upon which we are paying 8 per cent., which represents £25,000, 
or over 24 per cent. on the ordinary share capital at the date of the last 
balance-sheet. The total amount received by the company on all issues of 
new capital during the year is £1,077,281. The premiums (£90,557) from 
these new issues have been carried direct to reserve, after deducting 
expences and other amounts chargeable against them. 

With respect to the proposal to increase the borrowing powers 20 as bo 
enable us to issue second debenture stock, It is important that we should 
raise a larger proportion of our capital at a lower rate of interest than that 
which is payable on our share capital, and we suggest, therefore, that the 
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Directors be empowered to borrow up to an amount equal to the share 
capital. The further capital will be required from time to time for con- 
version to electric traction of several tramways still worked by horses or 
steam. for the construction of lines for which we have obtained powera, and 
generally for the ordinary purposes of the business. The issue of second 
debenture stock will not in any way affect the rights of holders of first 
debenture stock, but, on the contrary, will materially improve their 
security by reason of the additional capital which will rank after 
them, The directors also consider it will benefit the ordinary 
shareholders by decreasing the average cost of the company’s capital. 
With regard to our investments, these, of course, show considerable 
inc ease. The amount invested in consols and in debentures and shares 
of associated companies stands this year at £3,569,658, agains! £2,332,932 
last year. In pursuance of the policy which has been adopted since the 
formation of the company, we always subscribe for the whole or the 
majority of the ordinary shares of the companies which are formed to 
operate the tramways and carry on the businesses which we are instru- 
mental in establishing, and the more we develop the business the greater 
must necessarily become our total investments in the associated 
companies. It would obviously be inexpedient for us to disclose the 
exact figure at which particular investments stand in our books, 
but these investments, which we set out in the report at £3,395,302, 
stand in our books at £240,890 less than this par value, and in 
addition we have £201,832 consols, which stand in the books at cost 
(£198,143). Out of £550,000 standing to credit of reserve £200,000 
is now invested iu controls and the rest is employed in the business. 
Some of these investments are undoubtedly worth more than the figures 
at which they stand in our books. On the other hand, there are some 
which would not at present realise par, and there are one or two which 
may possibly leave us a loss, The fact that the auditors do not certify as 
to their value has been commented upon, but that statement by the 
auditors does not imply that they have any doubt as to their value, but 
only that they wish the shareholders to know that they have not taken the 
responsibility of making a valuation, and I do not see how it is possible at 
the present time for them to make a valuation upon any uniform principle. 
The return upon these investments is steadily increasing. There are two 
or three of these undertakings to which I ought to make special reference. 
Those of you who happen to have seen the Birmiogham papera of late will 
have read a series of remarkable mis-statementa in regard to the com- 
pany's objects and methods, and you may be under the impression that 
the company has suffered a serious reverse and lost a considerable sum 
of money; but, as a matter of fact, we have every reason to be satis- 
fied with the progress which we have made in the development of 
our important interests in Birmiogham and the surrounding districte. 
Our negotiations with the Corporation were at one time very promising, 
but in the end the desire for municipalisation prevailed, and the bill which 
we promoted was not successful, but the result of our work has been to 
give the people of Birmingham and the Corporation a vast amount of 
information, and I am glad to say that the Corporation are now showing 
a disposition to deal with the matter seriously, and to give the company 
voluntarily the necessary facilities for through communication and for 
electrification of the lines which, until lately, they refused to grant. The 
battle has been fought with great good humour on both sides, but with 
considerable energy. We have parted very good friends, and parted, I hope, 
to come together again. With regard to the Metropolitan Electric Tram- 
ways, we have been engaged on this enterprise for some years, and 
I last year stated that we were on the point of carrying out 
what will be one of the largest tramway systems in the United Kingdom. 
The company will hold leases for a period of 30 to 40 years of light rail- 
ways in Middlesex and Hertford, extending, when fully authorised, over 
46 miles. The company also owns 73 miles of tramways in North 
London now worked by horses, but at pre:ent in course of reconstruction 
for electric traction. The company has also acquired control of the 
Harrow Road and Paddington Tramways, and it holds about 78,000 shares 
out of 111,000 in the North Metropolitan Tramways Co., which has 
a lease from the London County Council of 47 miles of tramways in the 
County of London. These tramways, I understand, the London County 
Council intend to convert to electric traction at an early date. 
In addition to these light railways and tramways, the company will also 
take over the Acts of Parliament for the supply of electricity in bulk in an 
important area of about 500 eq. miles in North London, and arrangements 
are now being carried out for taking over the power house of the Willesden 
District Council, and supplying the local authority with electricity in bulk. 
Another large power house is in course of construction in the east of the 
area at Enfield. Your company hold nearly all the ordinary shares in the 
Metropolitan Company. Inthe Auckland Electric Tramways Co., owning 
nearly 20 miles of tramways in the city and suburbs of Auckland, New 
Zealand, about 13 miles of which tramways were opened for traffic by elec- 
tric traction a few months ago, we have a large interest. I turn now to 
our investments in the Brush Electrical Engineering Co. and the Electrical 
Power Distribution Co. Although during the past year these investments 
have not proved directly remunerative, there is no doubt that, indirectly, 
our association with the Brush Company aud the Electrical Power Distri- 
bution Co. have proved of advantage to us. If we had not effected the 
amalgamation with the Brush Company we should have had to put up 
manufacturing works of our own, and in the case of the Electrical Power 
Distribution Co.'s business, we have found the possession of the electrical 
power supply acts and other Parliamentary powera which that company 
has obtained of great advantage to ua in the development of our electric 
traction work, particularly in the North Metropolitan area and in the 
County of Durham, 

There are only two or three other items in the accounts which call for 
special notice. We have not this year written anything off goodwill, 
because this account was reduced to £1,000 last year. At the last annual 
meeting I spoke of the sinking and reserve funds established by our various 


associated companies, and explained that it was the policy of these com- 
panies to make their own provisions against the expiry of their tenure and 
for depreciation of their properties. These companies had in the aggregat» 
set aside £50,000 for the:e purposes out of their profits for the year. For 
the past year our associated companies have again set aside £77,600 out of 
the profits, so that ia regard to this vital matter we may feel that our 
interests as principal shareholdera in theae companies are well preserved. 

The British Electrical Superannuation Fund is now well estsblished. 
Nine new companies, including the City of London Electric Lighting Co., 
Joined the fund during the past year, and the total number of contribut- 
ing companies at Dec. 31 last stood at 25, and the total membership 
i3 145, showing an increase of 64 members. With regard to the British 
Electrical Friendly Society, which was established in January, 1902, for 
the benefit of the men, this also has developed very satisfactorily. Twenty- 
nine branches have been started in various parts of the country, where 
companies associated with the British Electric Company are at work. The 
total membership is 1,667 men, and promises to steadily increase, I now 
move the adoption of the report aud accounts. 

Mr. EMILE GAHCK E seconded. 

Mr. TUCKETT said the chairman had always laid it down in his 
speeches that the directora were proceeding on the most conservative 
linee, that they were building up large reserves, and that they were doing 
everything they could to increase the stability and the security of the 
proprietors, and to add to the soundness of the company’s financial 
position. He asked that in future, as the profits grew, the directora 
should pursue the conservative poliey which the chairmau had laid down 
hitherto and build up the reserve fund out of the profits, and insist on the 
subsidiary companies adopting the sinking fund scheme referred to two 
years ago. If in future the directors aimed at increasing the reserve fund 
rather than the dividend he felt certain himself that the shares, instead 
of being capitalised at a 6 per cent. valuation, as at present, would be 
capitalised at a much higher rate. If the dividends fluctuated from 
year to year the net return might be a good one, but the shares 
would always be regarded in a more speculative light than they would 
be if they were backed up by a substantial dividend-equalisation 
fund, or if the distribution were a more moderate one. The preference 
shares of the company were not preference shares in an ordinary 
sense, as they ranked parri passu with the ordinary capital. The proposed 
doubling of the debenture stock would, he thought, be in the interests of 
the ordinary shareholders, but it was not in the interesta of the preference 
shareholders, who would have that amount of additional debenture debt 
put before them. In the interests of the preference shareholders, thera- 
fore, he also hoped that the reserve fund would be increased so as to give 
them additional security. 

The CHAIRMAN said: Mr. Tuckett has a very large stake in the 
company, and I am entirely at one with him as to the principle he laid 
down, that we ought to be as conservative as we cin, and that we should 
strive if possible at some uniformity of return on our capital. But that is 
not the view of all the xhareholdera, who are not so discriminating, and 
who do not approach this question in so fair a spirit as Mr. Tuckett has 
done. I think, however, an industrial undertaking must always be con- 
sidered a3 standing in rather a different position to that of an ordinary 
financial undertaking. An industrial undertaking naturally depends on a 
number of fluctuating circumstances, which would lead to its profits being 
different year after year. Therefore, I think that the principle of equalising 
the dividend in an undertaking like ours doea not apply with the same 
force as if it were a purely financial undertaking. At the same time it 
is a sound principle that it should be so, and it would have very much 
simplitied the work, the responsibility and the anxiety of the directors if 
the shareholders had pas:ed a self-denying ordinance forbidding ua to pay 
a dividend of more than 6 per cent. There is another point to which I 
attach the utmost importance, namely, the fostering of reserve and sinking 
funds by the subsidiary companies. That is a matter we are watching 
with the greatest anxiety, and the result of the pressure—if I may use 
that word—which we have put on the associated companies has been that 
there has been in the past year, as I have pointed out, a very considerable 
increase in the amount set aside by them for sinking fund. With regard 
to the creation of eecond debenture stock, 1 think this will not in any way 
affect the value of the preference shareholders’ security, and I think you 
will act wisely in supporting us iu this proposal. 

The resolution was then carried unanimou-ly. 

Sir Charles Rivers Wilson and Mr. John S. Raworth, the retiring 
directors, were re-elected, as were the auditors, Messrs. F. W. Smith & Co.; 
Messrs, Deloitte, Dever, Grifliths & Co. were also appointed as auditors of 
the company, as proposed. 

A cordial vote of thanks to the chairman, the manaying director and the 
board terminated the proceedings at this meeting. 

An extraordinary meeting followed, at which an amendment of the 
articles of association of the company was approved. 


Electric Construction Co. (Ltd.). 


The tenth annuil general meeting was held yesterday, Mr. JAMES 
WirttAM Barcray presided. 

The SECRETARY (Mr. David Willock) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN then said: The results submitted to you in the 
annual accounts are satisfactory, considering the conditions of the busi- 
ness during the year. The net profit of £20,736. 198. 9d. compares 
favourably with that of last year, and enables us to recommend the same 
dividends and appropriations, while a larger amount is carried forward. 
The respective figures in the profit and loss account are approximately the 
same as last year, excepting in two accounts. The expenditure for branch 
offices and foreign agencies is increased by £1,203. 93. 9d. This increased 
outlay arises from the keener competition for business, and the greater 
consequent necexsity of keeping in touch with present and prospective 
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customers. Then, an additional sum of £740. Os. 3d. has been charged to 
the maintenance of plant, and goes to show that our profit has not been 
maintained by allowing our plaut to run down. Fortunately, the increases 
on the expenditure side of the account are offset by larger increases of 
income. You will observe that the revenue from the Madras electric 
tramways has increased by £1,736. 58. 3d., and that the return from shares 
of other companies has improved by £627. 19s. 11d. This latter is due to a 
higher dividend from the Electrical Power Storage Co., which you may recol- 
lect was originally an offshoot from this Company. These two enterprises 
the Madras Electric Tramways and the Electrical Power Storage Co. now 
yield a satisfactory return on the money invested, and both give pro- 
mise of still better things in the future, but we desire to restrict our opera- 
tions toourown imme liate business that of manufacturing electrical machi- 
nery—and we intend to take steps before another year to realise in whole or in 
part these outside investmente. If we succeed, as we expect we shall, the 
result will show important changes in our accounts, Turning to the 
balance-sheet, it is satisfactory to point out that the expenditure on addi- 
tions to our factories has been within narrow limits, and we hope that 
capital outlay will be further diminished in coming years. Our works at 
Buehbury may now be considered complete, for they enable us to cope with 
existing or prospective demands for any description or size of electrical plant 
of the kinds we manufacture. The smaller tools in the workshops are being 
renewed and replaced by others of the latest type, and thus we keep ourselves 
abreast of the times in labour-saving appliances, but such tools are dealt with 
as maintenance and charged against revenue, Gentlemen, I am confident 
you will join with your Directors in their high appreciation of the efforts 
of the management, engineering statf and artisans that have achieved the 
satisfactory results I have explained in face of the very keen competition 
experienced during the year, and in congratulating them on their success. 
You will also, I am sure, chee:fully approve our recommendation to dis- 
tribute among them the usual bonus, which depends on the amount of the 
dividend paid on the ordinary shares. Your Directors believe they possess 
the confidence of the staff and employ és of the Company, and they heartily 
reciprocate the rame, confident, as they are, that all co-operate zealously 
and heartily in promoting the Company’s success, In this connection 
the shareholders will be pleased to know that the compensation for 
accidente to workmen during the year has been only £13. 68., and that 
if the compensation had been restricted to what is provided by the 
act, it would have been less than a sovereign. Now, gentlemen, you will 
probably expect to learn something of our views on the Company's 
prospects, and what effect the suggested new fiscal policy, suddenly 
become a burning question, may be expected to have on your business, 
especially as the manufacture of electrical plant will, it is alleged, be 
among the first of our industries doomed to perish unless the fiscal policy 
of the last half-century is modified. Well, gentlemen, I tell you frankly 
we do not like the competition of foreigners — I do not know anyone who doer. 
It may, however, be like a disagreeable medicine that stimulates the system. 
In any case our accounts show that we still survive, although we have 
passed through what we believe has been as severe a struggle with foreign 
competitors as we may reasonably expect to have to encounter in the future. 
The Germans have pushed hard, and secured ordera from some corpora- 
tions who prefer the cheapness of gooda made in Germany to the higher 
quality of British manufactures, but we are satisfied the Germans have 
made no profit on their bueiness in this country. It is not prosperity that 
has sent them to this country, but the depression that has now for some 
years prevailed in Germany. They consider their loss will be less in selling 
at unremunerative prices in this country than to allow their works to 
stand idle. When they have better trade at home, and when the 
factories unhealthily stimulated by their protective policy have been 
eliminated, we shall have little to fear from German competition. 
Again, the American manufacturers do not seem to find much advan- 
tage from Protection for, although, as we are frequently told, they 
have unbounded natural resources at home, two of the lsrgest companies 
have come across and established works in this country. No protective 
tariff will help us against that competition. Our success must depend on 
our business management and on the skill and ability of our engineering 
staff, Let us hope that the great development we foresee in the use of 
electric power will provide work and a living for us all. In my opinion, our 
industries have suffered more from legislative interference and restrictions, 
and from the mistaken notions of those who think they are furthering the 
interests of the working men, than from foreign competition. A recent 
case in point will illustrate this statement. The London County Council 
the other day resolved to accept the cheapest tenders for their work, 
whether from home or foreign manufacturers. So far there may not be 
much to complain of. But then the London County Council stipulates 
that every contractor shall observe the trade union rates of wages and 
hours, and that the rates of wages shall be published publicly in the work- 
shops. Now these conditions are enforced against manufacturers in this 
country, but they are not, and cannot, be enforced against the foreign 
contractor. The conditions are presumably intended to prevent sweating 
by employera, but the result to our artisans is that work they should 
naturally have goes out of the country, because 1 need hardly 
tell you the interference between employers and their workmen— 
unnecessary, certainly, in our case— tends to raise friction and dispeace in 
the factory, which employers strive to avoid, and indirectly adda consider- 
ably to the cost and risk of manufacturing. Thus, an interference, no 
doubt intended for the benefit of the workmen, reacts to their disad- 
vantage as well as cripples the industries of this country. If that is Free 
Trade, it is an aspect of it that ought certainly to be the subject of inquiry. 
In conclusion, gentlemen, although, as I have said, we do not like foreign 
competition, we do not believe that the doom of our manufacturing interests 
is to come by foreign competition. No one can foresee what may arise from 
day to day, or predict the future in any business such as oura, but speaking 
for myself, to the best of my judgmeat, our Company is at present in 
& stronger position than ever it has been, and I am glad to say that I have 


greater confidence in the future of the Company than at any time since I 
have been connected with ita management. I now move the adoption of 
the report and accounta. 

Mr. PHILIP E. BEACHCROFT, who seconded the motion, said he was 
glad that it was not his duty to second a resolution on the fiscal policy of 
the country, but it was his duty to second the recommendations which 
had just been read to them. It was a matter of satisfaction that they, as 
a commercial company, had been able at any rate to maintain their posi- 
tion. That retlected great credit on the staff and managers at the 
works and it proved to his mind that they were not behind any of their 
competitors iu the efficiency of the work they carried out. 

The resolution was carried unanimously. 

The retiring Directors (Sir James Pender, Fart., and Mr. J. W. Barclay) 
and the auditors (Meesrs. James Meston & Co.) were then re-elected. 

A vote of thanks to the manager, staff, and artisans of the Company was 
passed unanimously, as was a similar vote to the Chairman and Directors, 
and the proceedings terminated. 


Electric and General Investment Co. (Ltd.). 


The fourteenth ordinary general meeting was held on Wednesday. 
Mr. GRonoz HERRING presided. 

The SECRETARY (Mr. J. Cecil Bull) read the notice cunvening the 
meeting and the auditors’ report. - 

The CHAIRMAN said: The profit and loss account shows a gross profit 
of £19,424. There is a net balance of £8,996, and we have taken from 
the contingency fund £1,003 to make up the amount to £10,000. As 
regards capital, the first item is provision for contingencies— £306,000 ; 
that would be minus the £1,003. The next item is Ioan account, £309,211; 
and it may strike shareholders that that amount is out of proportion to 
the investments on the other side ; I will therefore explain it. The best 
way to explain it is by creating an imaginary case; I mean by giving it a 
fictitious name—let us say Loubet's Friendly Company." This company 
comes to us to be assisted or financed, as the case may be, and they lodge 
eecurities with us. We cannot take the entire loan, and therefore it is 
divided amongst what we call a small syndicate. The loan stands at 
£509,000, and the sundry cebtora occur for £221,000 on the other side. 
Many of these sundry debtors are merely people who would be liable in 
the event of this £509,000 not being paid, but against that sum there are 
Bufficient securities. Sundry creditors are £49,000. 1 looked over the 
books yesterday, and I found roughly that four-fifths had been already 
paid, and therefore the amount is very small indeed. Investments at cost 
are not so good as they were some years ago, but because l said last year 
that the investments were not quite up to the price put there, I do not 
want you to run away with the idea that their is any serious loss on them. 
As to profit and loss account, on one side we have £19,000 against £32,000 
last year, and correspondingly, on the other side, in general charges, £1,400 
less, which is due entirely to the fact that the gross profits are less. I 
now move the adoption of the report and accounts. 

uium J. B. BRAITHWAITE, jun., seconded the motion, which was 
carried. 

Resolutions approving the dividends and bonuses, and re-electing the 
retiring director (Mr. George Herring) and the auditor were then approved, 
and a vote of thanks to the chairman and directora terminated the 
proceeding e. 


Eleotrical Power Storage Co. (Ltd.) 


The fourteenth ordinary general meeting was held yesterday under the 
presidency of Mr. J. IRVING COURTENAY. 

The SECRETARY (Mr. David Smith) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: 1 think the shareholders may be congratulated 
on the position of the company, and it affords the directors the utmost 
satisfaction to feel they are justified by the steady improvement in 
the company’s business in recommending an increase of 1 per cent. in the 
dividend, making it 6 per cent., while continuing the cautious policy of 
again transferring £5,000 to reserve and £1,000 to the contingent fund, 
The trading of the year to May 31 has resulted in a profit of £11,129. 3s. 1d., 
or, with £854. 14s. 9d. brought forward, £11,983. 178. 10d. We shall, after 
dealing with this sum as proposed, carry forward £594. 43, Id. The 
reserve will now stand at £20,000 and the contingent fund at £6,000, thus 
materially strengthening the company’s financial position. Besides increasing 
the reserves, we have thoroughly maintained buildings, plant and tools at 
a cost of £2,256. Ils. 6d., and have written off £1,245, 18s. 2d. 
for depreciation, both out of revenue. The depreciation account is 
somewhat heavier than last year, due to the large additions we 
have made at the Millwall works, which are leasehold property. 
Our output for the last year exceeds that of any previous year, and in 
addition to our usual business in smaller batteries for lighting and traction 
we have completed, during the year under review, more than 20 large 
installations in connection with lighting and power stations in various 
parts of the kingdom. These include Barneley, Bury, Birkenhead (two 
batteries), Brighton, Broughty Ferry, Cleckheaton, Dublin, Falkirk, 
Garston, Gateacre, Hornsey, Jarrow, Midland Railway (Nottingham), 
Newcastle, Newport, Norwich, Underground Electric Railways of 
London, Walsall, Aldershot Camp, Whitehaven and Yarmouth, and 
we had in course of erection or on our books at the beginning of the 
year orders for 13 similar installations. In every department the works 
are fully employed. It speaks strongly for the excellence of the com- 
pany’s manufactures to be able to say, as we can say, that when 
once we have secured a customer, in the large majority of cases he 
comes back again and again, and this is especially a striking feature in 
our central station work. The new Carzonode plate has created con- 
siderable interest aud is achieving most satisfactory results wherever it 
has been used. We have had a very large sale for batteries for propel- 
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ling electric carriages, and in this connection we have been steadily 
continuing experiments with the company's own vehicles and collecting a 
mass of valuable statistics. I think we can safely say that the E P.S. 
experience in this direction is second to that of no other company in 
this country or elsewhere. Competition has been quite as savere as in 
previous years, and we have alao had an American invasion, as the 
largest storage battery company on the other side of the water has 
acquired the control of one of the competing companies in this country. 
We are quite alive to the possibilities of further competition that may ensue, 
but I can assure you that Mr. Butler and our etaff are well prepared to 
meet it, should it become necessary. I take this opportunity of saying, in 
regard to the sensational statements that appear from time to time in 
some of the newspapers with regard to Mr. Edison's battery, that there is 
no fresh fact connected with it which would tend to modify the opinion 
we formed when the battery was first brought out, and that the opinion ia 
America is similar to that held by us—tha* the battery is no nearer to 
being & commercial battery than it was three years ago. The shareholders 
will gather from what I have said that we have full confidence in the 
stability and prospects of the company. I now move the adoption of the 
report and accounts. 

Mr. FREDERICK GREEN seconded the resolution, which was carried 
unanimously, l 

The retiring director (Mr. F. Green) and the auditora (Mesere. James 
Meston & Co.) were then re-elected. 

Mr. J. W. BARCLAY said that the shareholders had received from the 
directors a very satisfactory report, which was all the more gratifying in that 
the board found themselves able to declare an additional 1 per cent. divi- 
dend. They had listened to a very reassuring statement from the chairman 
respecting the business of the past year and the prospects of the company. 
This result and the position at which the company had now arrived 
could not have been achieved without very great and continuous 
energy and perseverance on the part of the management and of 
Mr. Butler, their chief engineer, and the staff. He therefore thought 
that it was incumbent on the shireholders to pass a special vote 
thanks to Mr. Butler and the staff for their success in placing the 
company in the commanding position which it now held and for securing 
for the shareholders a very handsome increase in their dividend. 

The resolution was carried unanimously. 

A vote of thanks to the chairman and directors brought the proceedings 
to a close. 


BRITISH ALUMINIUM CO. (LTD.)—The directors’ report for year ended 
Dac. 51 states that the profit was £20,770, which is insufficient to meet 
debenture interest, depreciation on plant, &c., and chargea on stocks of metal 
by £5,592, and debit balance has been increased by this sum to £22,557. 
Sales of aluminium continue to increase ao satisfactorily that the board has 
deemed it necessary to take steps to extend the water-power installation 
at Foz ers by the erection of two more dynamos, and to increase the capacity 
of output of the several works of the company. Relations with the other 
aluminium producers continue to be of a friendly character. A consider- 
able reduc'ion in cost of manufacture of carbide has been effected, which 
justifies the company continuing this branch of its bueiness, At the meeting 
last week, the chairman (Mr. J. D. Bonner) said that, although the year's 
trading had had to bear an abnormal expenditure cf about £2,000, the profits 
were about 60 per cent. greater than those of the preceding 12 months. The 
improvement only became pronounced in the second half of the year, and 
bad been fully sustained, The demand for aluminium continued satie- 
factory, the company's sales during the year having been materially in 
excess of those for the corresponding period of the previous year. This 
increase bad been distributed over all sections, and there had consequently 
been a material reduction in the amount of stock. J hey had decided to 
increase the production at Foyers as soon as the necessary furnaces could 
be erected. A material increase in this productive power before the end 
of the year was assured. The aluminium and carbon works would have 
to be extended. The revision of the terms of the understanding between 
the company and other aluminium producers was arranged at a conference 
early in the year, and took effect from Jan. 1 last, and the profits fur the 
current year would be favourably affected by it. A considerable reduction 
in the cost of manufacturing carbide had been effected, and the board 
would continue its production. The whole of the present water power 
would be utilised, and as it was possible that later on further power might 
be required for the production of aluminium the board are erecting two 
more dynamo sets. The extensions would involve an outlay of nearly 
£40,000, but the board hoped that the improved position of the business 
would enable them to provide that sum from the internal res»utces of the 
company. 


CHILI TELEPHONE CO. (LTD.)—The report of the directore for the 
year to March 31 shows that the aggregate numter of subscribers was 
5,571, compared with 4,981, a gain of 390 for the year. The gross revenue 
was $841,193, an increase of $32,054. Expenditure was $401,519, au 
increase of $35,743, the net income being $439,674, an increase of $46,512. 
The average of exchange was 15:68d., compared with 14:85d. in the pre- 
vious year. Converted into sterling, the net income was £28,723, an 
increase on the year of Ed, 5886. The increased value of liquid assets over 
liabilities in Chili due to this rise in exchange was £1,455, which has been 
carried to reserve, The balance to credit of revenue, including £2,733 
brought from previous year, is £26,100, of which £11,088 has been carried 
to reserve for renewal of plant, &c. The directors recommend payment of 
a dividend of 6s. per share, less tax (6 per cent. per annum), absorbing 
£12,575, and leaving £2,637 to be carried forward. There was an increase 
on the miles of telephone line for the year of 451 miles 565yda. 


GREENWOOD AND BATLEY (LTD.)—At the meeting on Saturday the 
chairman (Mr. Arthur Greenwood) said the profits during the past year 
fell considerably short of that of the two preceding years, and did not 


permit of any addition to reserve. They might have paid the same divi- 
dend as last year, but thought it better to reduce it by 1 per cent., and 
thus carry forward practically the same amount. The prosperity of the two 
previous years hai been largely due to extra productions in the ordnance 
department, caused by the extraordinary requirements for South Africa 
He wished to emphasise the remarks he made at the meeting in 1900, when 
hs pointed out the changes in the nature of their business and their 
markets, due to the fact that the foreigner was now producing for himself 
those goods which a comparatively few years ago were the company's 
speciality. Those changes were still going on, and the board were develop- 
ing new branches of business to replace those that were loet. It was 
interesting to note that whereas a comparatively short time ago some 
three-fourths of their productions went abroad, now only a comparatively 
small proportion went abroad. He was glad, however, to say that they 
were makiug steady and satisfactory progress in their newer branches of 
manufacture. "The electrical department had fully justified their expecta- 
tions. Their steam turbine business, which was in close connection with 
the electrical work, was also making good progress, and although they had 
not yet realised direct profits from the manufacture of turbines, du» most 
probably to the fact that they were not in a position to manufacture all the 
varieties at their Lecda works, they had been getting a profitable return 
through their sale and their connection with electrical work. A nex 
departure in their electrical department was the manufacture of electrically- 
propelied motor cars on a new system secured by the company, and arrange- 
ments had been made with the Electromobile Co., who were successfully 
introducing motor cars in the form of landaus, coupes, &c., in London, 
where they appeared to be coming into general use, aad the board looked 
forward to a large trade in them. 


NEW GENERAL TRACTION CO. (LTD) Baron E. B. D'Erlanger presided 
at the meeting last week, and said the gross profits for the past year were 
£17,299, £8,565 being from dividends on securities, and of the balance 
(£8,931) £8,100 represented profits made in construction, the shares and 
bonds they had received being taken at par. After payment of general 
expens:s and interest there remained £11,535, and after satisfying deben- 
ture interest the net profit was £2,521, which, added to the balance from 
last year, made £14,183. They propos d that this sum should be carried 
forward. The company was being gradually converted, by force of 
circumstances, from a construction company into a trust company. He 
then went seriatim through the items set out in the directors’ report, 
which was abstracted in our issue of June 26. 


URBAN ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week, Mr. 
F. E. Gripper said that during the year seven of the company's under- 
takings were opened. "The issued capital of the company had all been 
called up, and as the board had arranged with E imundson’s Electricity 
Corporation to advance any sums required during the year, no further 
capital issue would be made at present. The result of the year's working 
had been encouraging. Although the stations had run on an average for 
less than six months, there had been a working profit of £2,264, which, 
after paying establishment charges, had left £1,571 to be apphied towards 
the guaranteed dividends, which had been duly paid. A year ago the 
company had the equivalent of about 10,000 8 c.p. lamps connected, and 
pow over 87,000. He thought that during tne current year the board 
might look forward to being able to pay the dividends upon the preference 
shares, at any rate, without haviag to call upon the guarantors. Valuable 
extensions to the company’s Twickenham undertaking had been obtained 
by agreement with Teddington and Hampton local authorities. 


NEW COMPANIES, LIENS REGISTERED, &c. 


— ͥ ſ— 


NEW COMPANIES. 

HAVANA ELECTRICITY CO. (LTD.)—Reg. June 30, capital £300,000 in 
£10 shares, to adopt an agreement with Senor Don Tiburcio Castaneda and 
Compania de Electricidad de Cuba, to construct, equip, develop and control 
railways, tramways, electric light, telephone, telegraph and other public 
works in Cuba or elsewhere, to acquire decreea or concessions, to hold all 
or any part of the shares and bonds of the Compania de Electricidad de 
Cuba, &c. First directors: E. G. Farish, W. H. Fay, E. Jackson, F. C. 
Booker, J. C. Fay, J. F. Cooke, W. H. Barry and J. Cowdry. Reg. otfice, 
4, Coleman-street, London, E.C. 

HYDE ELECTRICAL MFG. CO. (LTD.) — Reg. July 4, capital £5,000 in £1 
shares, to acquire bu iness of electrical and mechanical engineers carried 
on as the Pollard Electrical Engineering Co. (Ltd.), and to carry on the 
business of electrical engineers, electricians, suppliers of electricity, owners 
of telephone and telegraph systems, manufacturers of cables, wires, lampe, 
accumulators and electric al accessories, xe. Reg. office, Mary-street, Hyde. 

PORTPATRICK ELECTRIC SUPPLY CO. (LTD.)—Reg. in Edinburgh 
June 25, capital £2,000 in £1 shares, to carry on business of suppliers of 
electricity, &c. The subscribers include C. L. Orr Ewing, M. P., and J. 
Gordon, electrical engineer. Mr. Orr Ewing is firs; director, Reg. office 
Durskey Esta“ es Office, Portpatrick. 

UDDINGTON DISTRICT ELECTRIC LIGHTING CO. (LTD.) — Reg. June 27, 
capital £1,000 in £1 shares, to carry on in Bothwell, Co. Lanark, the 
business of electricians, mechanical engineers and suppliers of electricity, 
&c. Reg. office, 83, Cannon-street, London, E. C. 

UNIVERSAL INSULATOR (LTD.) — Registered June 20, capital £10,000 
in £l shares, to adopt an agreement with L. Grote and E. Perry to 
manufacture and deal in electric insulatora and moulded articles of any 
kind, and to carry on business as fitters, foundere, wire drawers, rubber 
manufacturers, &c, J. Brockelsby, H. Spinks, A. D. Brown, H. E. Richard- 
son, J. W. Pollard, D. J. Prosser and G. E. Saunders. First directors, E. 
Perry (managing) and others appointed by subscribers. 


. 
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LIENS, &c., REGISTBRED. 

ACKROYD AND BEST (LTD.)—Iesue on June 11 of £2,750 debentures, 
part of series created Dec. 8, 1902, to secure £10,000, charged on company’s 
undertaking and property, present and future, including uncalled capital. 
Trustees under deed of May 14, 1903, C. T. Naylor and J. P. Humble. 
Previously issued of same series, £5,250 

BRITISH ELECTRIC CAR CO. (LTD.)—Trust deed, dated June 17, 1903, 
to secure £50,000 debenture stock has been registered. Property charged, 
specifically on freehold land in Stretford, Lancs., and (as floating security) 
company's undertaking and property, present and future, includiog uncalled 
capital. Trustees, W. S. Lay cock ard W. M. Murphy. 

- Satisfaction in full of a charge dated May 15, 1902, securing £25,000. 

CODD ARC LAMP CO. (LTD.)— £800 first mortgage debentures, created 
ani dated May 25, charged on the company's undertaking snd property, 
present and future, including uncalled capital, have been . No 
trustees. 

CORK ELECTRIC TRAMWAYS AND LIGHTING co. (LTD.) Lien reg. 
June 27 for £5,000, part of £110, 000. Amount previously issued, £100,000; 


charged on all assets. 


ELECTRIC DANITE SYNDICATE (LTD.\—Iksue on June 9 of a debenture 
for £100, part of a series created Feb. 6, 1903, to secure £1,000, charged 
on all the company's present and future capital stock and property. Holder, 
R. Diespecker. Notrustees. Previously issued of tame series, £700. 

ELECTRIC REDUCTION CO. (LTD.)—lIssue on June 25 of £2,000 deben- 
tures, part of series created Dec. 18, 1899, to secure £15,000, charged on 
company's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously outstanding, £5,500. 

FRINTON-ON-SEA AND DISTRICT ELECTRIC LIGHT AND POWER CO. 
(LTD).—Issue on May 29 of £500 debentures, part of series created May 7, 
1903, to secure £5,000, charged on company's undertaking and property, 
present and future, including uncalled capital. Holders, W. Webster and 
Miss A. A. Mackay. No trustees, No previous issue of eame series. 

ROYCE LIMITED.—[ssue on June 9 of £700 debentures, part of series 
created March 27, 19035, to secure £25,000, charged on the company’s 
undertaking and property, present and future, excluding uncalled capital. 


- Trustees, Law Guarantee and Trust Society (Ltd.). Previously issued of 


same series, £11,400. 
r——————————— 


CITY NOTES. 
x) 

MEMORANDA.—Bank rate J per cent. (since June 18, 1903). Price of 
silver 24,',d. per oz. (July 9). Consolas 9216-921 for money, 921; — 9215 
for account ; 24 per cent. 92}—92} (July 9). Consols Pay Day, Aug. 6; 
Stocks and Shares Continuation Days, July 27 and Aug. 11; Ticket Day, 
July 28; Pay Days, July 10 and 27; Mining Share Carry-over Days, 


July 24 and Aug. 8. 


BRUOR PEEBLES & CO. (LTD.)—Letters of allotment of shares in the 


recent capital issue of Bruce Peebles & Co. (Ltd.) have been posted. 


DOWSING RADIANT HEAT CO. (LTD.)J—We are informed tbat the 


annual general meeting was held at the company's institution, 28, York- 


place, Baker-street, London, W., on June 11 (presided over by the chair- 
man, Ald. W. Conolly), when the balance-sheet and report were presented 


. and approved. A dividend of 8 per cent. out of the available profits was 


declared, and £1,000 carried forward. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—Warrants for 
dividends, &c., on the founders' and ordipary sbares for year ended May 31 
and for distributions by the trustees of the founders’ and ordinary sbares 
reserve funds have been posted. 

ENGINEERING AMALGAMATION.— At the meeting of J. and H. Gwynne 
Limited, Hammersmith, last week the chairman (Mr. J. Gwynne) announced 
that the board had recently entered into an agreement for the purchase of 
the undertaking of Gwynne & Co., Holborn. 

LONDON AND PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.)—A 
meeting was held on Wednesday to consider special business to which 
reporters were not admitted. 

NATIONAL TELEPHONE OO. (LTD.)—The directors yesterday resolved, 
subject to final audit, to recommend the following dividends for June 
half-year :—At the rate of 6 per cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock and 5 per cent. per apnum on 
the deferred stock, less tax iu all cases, carrying £85,000 to reserve and 
about £6,000 forward. The transfer booka will be closed from 13th to 


: 23rd inst. inclusive. 


‘ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)— This dineny has 
this week invited applications for 50,000 6 per cent, cumulative preference 
shares of £1 each at par. 

8T. JAMES' AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— The directors 
have declared an interim dividend of 7 per cent. on the preference shares 
and at the rate of 10 per cent. per annum on the ordinary shares for half- 

ear ended June 50. The share Monster books will be closed from 18th to 
Ist inst. inclusive. 
TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—The 


. -transfer books are closed from 6th to 14th inst. inclusive, preparatory to 


payment of an interim dividend of 12s. per share. 


THOMAS PARKER LIMITED.— After wriling off various depreciations, 
the balance standing to the credit of the profit and loss account for the 


year to April 30 is £4,871. 16s. 11d. The directors propose to pay a 


dividend of 6 per cent. (less tax), absorbing £4,223. 178. 9d., leaving 
£647. 198. 2d. It is proposed to write off the £500 guaranteed to the 
Wolverhampton exhibition, and to carry £147. 198. 2d. forward. The 


. Poole & Disb. . a s ote oan se ' 


reason of the reduced profits is entirely due to decreased output from the 
works, which is accounted for by the necessity of accumulating stock parta 
of new designs which have been devised to meet the rapid changes due to 
recent developments and the requirements of the market. This work is 
now completed, and the worka are full of orders. 

STOCK EXCHANGE NOTICE-—The Stock Exchange committee have 
ordered 10,000 A“ 6 per cent. cumulative preference £10 fully-paid 
shares of the British Aluminium Co. (Ltd.) to be quoted. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


3 
Line. Week g = | AGGREGATE 
ended or Deo. |S eho re 
(a) So of Amount. Des. (a) 


* Aberdeen 55 
Ayr Corporatlon . 


a BEA £ £ 
July 4 1,387/+ 211) 5 6,251 |+ 1,125 
„ 4 349 — 21 4| 2353 ＋ 150 


Barnsley es. .. . .. June 20 195| ... 253 4,443 Vus 
Birkenhead ............. July 5 | 1,112 7 101) 1 1,112/+ 101 
*Birmingham 8 „ 485,395 7 562) 26 140,369 |+ 6,336 
Blackburn Corporation.| , 3 900|— 30 514 12,569 |- 580 
Blackpool Corporation..| „ 2 954|- 537 815 | 11,218 |+ 1,152 
Blackpool and Fleetwood June 30 | 899/+ 150 26 | 10,625 |+ 1,059 
Bolton Corporation . .. July 5 | 1,926/+ 261|114 | 26,507 |+ 5,423 
BournemouthCorporat'n| , 1 1, 001 - 14 | 13,406 re 
*Bradford Corporation. „ 5 | 4,061/+ 470 14 | 52,095 |+ 9,183 
Brighton Corporation. , 5 982 f 48 32 | 25,888 |+ 5,238 
Brisbane Tramways... May 20 2,285 — 43) 20 46874 |+ 671 
Bristol Trams & Carriage July 5 5,575 7 310 6 35,992 |+ 5,012 
Buenos Ayres & Belgrano June 7 3, 206 ＋ 298 23 | 69,178 + 8,557 
Burnley Corporation .. July 4 795/+ 65) 14 | 10,138 |+ 1,832 
Calcutta Tramways Co. „„ 4 R 30,8380 R6354) 1 |R 30,853 ＋ 6,351 
Camborne-Redruth .....| „ 6 114|) .. | 35 | 4,098 ies 
Cardiff Corporation. Dis is jos R vee 
Carlisle Tramways Co.. „ 4 | 269 — 17720 | 4,735 |+ 616 
Central London Railway „ 4 6, 788 - 408 16,788 — 408 
Chatham & Dist. Lt. Rys.) „ 2 7147 204 26 | 12,543 i 
City & South London Ry.“ „ 5 2.455 — 566 1| 2,455 366 
Cork Elec. Trams. Co. ..| „ 2 627 — 177 26 12, 295 61 
Devonport & Dist. Trams June 25 504 | + À 


Dover Corporation ...... 
Dublin & Lucan Rlwy. { 


Dublin Southern Dist.... 
Dublin United s oo ome qu eee 
Dudley —Stourbridge .. 
Dundee Corporation ... 
East Ham Council 
Gateshead & Dist. Trams 
Glasgow Corporation ... 
Gravesend —Northfleet 

Greenock & Port Glasgow 
Halifax Corporation...... 


Hull Corporation 


+ 

9 253 10,636 |+ 291 
+ 
E 


„ 50 2,767 — 145| +26 95,315 . 
„ 26 891;- PS 2 19,788 + 1,969 


Ez 
June 26 | 1,120|- 26) 254| 21,386 
July 4 14,137 41,720 5 69,920 
June26 275 .. 254 5,312 | 
„ 26 675|- 147 254 12,639 | 


„ 20 309|- 174 254 6,207 
July 4| 1,924/+ 134 ips 25,142 


Ilkeston Corporation ... „„ 1 220 m" 1,540 T 
Isle of Thanet Co.. „ 44, 1098 4 205 1 ! 1,098 205 

. Kidderminster & Dist... June 26 149 — 84 253 2,998 177 
Kirkcaldy Corporation... in iss . 
Leeds Corporation.. . July 4 | 6,083 |- 37) 14 14 79, 105 


June 27 |10,774 | - 4,258 26 953,597 


Liverpool Corporation... 
July 5|16724- 77 1 1,672 


Liverpool Overhead Rly. 


tHE DEH HEH ++ TT + +H+44 
. e: . e. 


London County Council} „ 4 11,495 2,126 14 133,008 | 17,525 
Manchester Corp. ....| „ 4 12,676 1 7,354 3 | 35,816 |+ 18,420 
Mersey Railway.. „ 4 1,3515 7 288 1 1,515 288 
Merthyr. =.= June 26 208 — 82 254|. 4,845 256 
Newcastle-on-Tyne Corp July 4 | 5,245|-- 608 1| 3,243 608 
„Oldham, Ashton & Hyde June26 | 611|- 127 254| 14,167 |+ 1,352 
Perth(W.A.) Elec. Tram: 2,725 


Peterborough ........... 


*Portsmouth Corporation 
Potteries LIE. E SI Ba e : 
Rothesay 999e6009206«90909m200* 

tion 


+ 
*Salford Corporation...... July 7 4, 000 4 1, 280 14 | 51,129 |+ 15,590 
Sheer nes . June 24 85| .. 11| 1,032 as 
ices ae .. July 5 4,797 7 281) 1| 4,797 |+ 281 
thampton Corp.. „ 1,165 — 405) ... dis i 
‘Beaten Corporation...| June 30 411|- 52 — es M 
Southport Tramways ..| „ 26 323 — 129, 253 7,064 |+ 1,616 
*§, Staffordshire Trams..| „, 26 | 950/— 59, 254, 20,687 |+ 1,182 
*Sunderland Corporation. July 5 | 1,368;+ 48 14 | 16,800 |+ 589 
Swansea Trams... . . . June 26 548 334| 254 11,9735 |+ 581 
Taunton Trams... „ 20 56|- 33 254 1,994|- 115 
Tynemouth & Dist. | „ 26 566|-  86| 254 6,854 |+ 856 
Tyneside Trams Co....... si ps |. abs T 
Wallasey Dist, Coun, ...|July 4| 81l|- 128 +14 9,373 |+ 1,371 
Weaton-super-Mare ... | June 24 137|- 15 25 1,653 |- 155 
Corporation RE T i ve 
Wolverhampton District „„ 26 349 "193 254 9,594 |+ 5,482 
Wrehham . » 26 140, — [12 1,770 s 
Yorkshire Woollen Dist. „ 26 371 ... | 184 5,1144 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. f Minus 3 days. 1 Minus 2 days. I Plus 3 days. § Plus 2 daye. 
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ELECTRICAL COMPANIES' SHARE LIST. 


F NU a Con Aip c wA UIS Nw 4. Uc E og % ee ae crece ] . . xt c. 
z l Price 5 i „ BUSINESS, 4 Price m E | BUSINESS, 
E EEI NAME. Wed. mE DIVIDEND | WaEK TO E | NAME. Wed. Æ DIVIDEND | WERK TO 
July 8. 4° JULY 8 July 8. E JULY 8 
X Bi — i E i. 
| — 1 « Low- 
ELECTRIC RAILWAYS, TRAMWAYS, 4a durar px h TELEPHONES. bu d 2 
5| 2/43) Anglo-Arg'tine Sh(1t0260 isnt 48— 4 414 7|April, Oct | 4% 47. 5 5/0 | Chili Telephone (fully paid) ............... 4} —5} |415 3] August ie 
St. 675 nel Permanent 55 e a si M ue. A 413 0 á S Da * St. 67 | National Co. Pref. Stock .................. 102 —104 5 17 6 id 102 
1010 U Deo rice Tramways Ord. 3 ye ues 5 5 8 91 [| Bt. | 44% %% ˙W—»w.ʃdß ⅛˙½“ͤ⁰p rn 82 —84 5 7 10 5 82 
SO) Do. GF Cuin. Piel, esee votes 9—10 |5 00 * | 10| 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 13 —14 |4 5 9 Feb, Aug ee 
| 44% | Do. 447% Deb. Stock 1 93 —98 4 13 9 .. 10 6,0 | Do. 6 per Cent Cum. 2nd Pref. ..... 12 —13 412 4] Feb, Aug à 
vis px Electric Trams. Invest. Ord. ri : T z | 5 2/6 | Do. 5 per Cent. Non-Cum. 3rd Pref..| 5 —5} | 4 15 3 | Feb, Aug 51d 
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SPEAKERS at the Incorporated Municipal Electrical Associa- 
tion this week have greatly insisted on the excellence of 
municipal electricity undertakings as compared with similar 
concerns owned by companies. Mr. J. F. C. SNELL’s presi- 
dential address, Mr. J. P. Surrn's statistical Paper, and Mr. 
PEARSON’s polemic on power companies, all make the same 
point—that the municipal undertakings can show lower capital 
expenditure per kilowatt, lower working costs and lower 
tariffs. The attitude adopted by some of the speakers towards 
joint stock enterprise is not justified, however. It should be 
remembered, as pointed out by Mr. MADGEN, that a number of 
the most successful municipal electricity works were started and 
run for a considerable time by companies ; in fact, some of these 
were brought out at so much above par that there can be no 
doubt that, had they remained in the hands of companies, each 
of the three items mentioned above would stand at lower values 


than they do now. Naturally, the municipal works can show 
the best results, as, with the exception of the stations in 
London, where coal and, indeed, everything is dear, and where 
the companies can seldom have a traction load, they have been 
able to obtain all the plums. 


— a 


Mr. SNELL raised once again the much - vexed question of a 
depreciation fund, and we are glad to see that the majority of 
speakers shared his views, and the views we ourselves have con- 
sistently expressed, that a sinking fund is not in itself sufficient 
without a depreciation fund. However much the subject may be 
discussed on academic lines, the test of actual cases shows that 
depreciation is a factor that should preferably be allowed for 
independently of sinking fund. With regard to the anomalies 
in the repayment periods for loans, we are also in sympathy 
with Mr. SNELL. There is a great deal of sound common 
sense in what he has said on these two matters, and also in 
the trust he places in the result of the present Joint Parlia- 
mentary Committee on Municipal Trading. The pendulum 
has swung over, and requests to extend municipal trading are 
now examined more closely than formerly by Parliament and 
Government departments; but Mr. SNELL and the Incorpo- 


‘rated Municipal Electrical Association can rest assured that 


their interests will be fairly treated. 


THE Joint Committee on Municipal Trading, as will be seen 
in our report this week, has been receiving most interesting 
evidence with regard to the question of auditing municipal 
accounts. The evidence was not the less interesting for the 
contradictory opinions of the various witnesses. While, on 
the one hand, the elective auditor of the City of Birmingham 
was strongly opposed to an audit by any than chartered 
accountants, the elective auditor of Manchester held that a 
locally elected man was most desirable, as his acquaintance 
with local affairs would put him in a better position for detect- 
ing any connection between an individual member of the 
Council and their contractors. A compromise between these 
two views would he the election of a local chartered accountant 
by the ratepayers, but Mr. CocKERTON, Local Government 
Board auditor to the London County Council, famous 
alike in legal and municipal circles for the ‘“Cockerton 
decision" and the revolution in the control of education 
which it occasioned, strongly urged that legal knowledge 
was of the highest importance in the matter of municipal 
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auditing. A discussion of these matters by the Town 
Councillors now assembled in Newcastle and Sunderland 
would have been opportune, and it may be regretted that 
none of the Papers before the meeting of the Incorporated 
Municipal Electrical Association afford a sufficiently definite 
peg to hang it upon. 


THE prominence recently given in this country to the 
applications of electric power for workshops, and particularly 
in large shipyards and dockyards, has had its effect, and it is 
gratifying to notice that the Government has decided to 
employ this most modern method of distributing power in its 
large establishments. Mr. PRETYMAN'S announcement to the 
effect that an expenditure of £1,500,000 was allotted for the 
purpose of the introduction of electric light and power in 
His MazESTY'S dockyards in various parts of the world was 
received with cheers in the House of Commons, and the 
proposal was not criticised adversely, even by the most 
implacable members of the Opposition. We trust that the 
example set by the Admiralty will bear good fruit elsewhere, 
and result in a considerable extension of the application of 
electricity for power purposes. 

— MD 

IN another column of this issue will be found a description 
of a new system of regenerative control, which was shown us 
in operation on the Devonport and District Tramways Com- 
pany’s system last week. Hitherto, the company have not 
found the ordinary series-parallel system all that might be 
desired owing to the exceptionally hilly nature of the district 
and the high price (13d. to 13d. per unit) which they have to 
pay for energy. Added to these evils were two serious 
accidents, caused by cars running away, and costing the 
company a considerable amount for compensation. It there- 
fore became necessary to take immediate steps to overcome 
these difficulties, and it seems that Mr. RAWORTH has devised 
something which bids fair to improve matters very considerably. 

— — 

THE ease with which the car is controlled is particularly 
striking, especially when descending a steep gradient. There 
were no brakes to apply, the motorman simply keeping the 
controller levers in the same position as when on the level, and 
it was then possible to see, by means of an ammeter, that the 
motors were generating and returning a considerable amount 
of energy to the line. In bringing the car to rest on the level, 
he only pulled back the lever controlling the field resistances, 
the speed being at once reduced, and anything from 10 to 
100 amperes were returned to the line in the process. Perhaps 
the best test of the system was when the trolley was removed 
from the line about half-way up a steep gradient. The car 
commenced to run backwards immediately, but no mechanical 
brakes were applied, and the driver, by the pressure of a single 
finger on a lever, brought the car under control, the speed not 
excceding three-quarters of a mile per hour. Rim and slipper 
brakes need never be used except to hold the car on an incline, 
and it is confidently anticipated that a substantial saving will 
be effected. 

—— 

FoR ordinary tramway service, series motors with series 

parallel controllers remain undoubtedly the best system, and 
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even on hilly routes, such as those at Devonport, the employ- 
ment of shunt motors in the manner described was, doubtless, 
only successful after much experiment. In such a case, how- 
ever, a wide departure from standard practice is quite per- 
missible—in fact the accidents at Devonport almost proved it 
to be essential—and the results of an extensive and a pro- 
longed trial of the system there will be looked forward to 
with interest by electric traction engineers. 


— — 


THE London County Council has suffered a reverse in the 
House of Lords in connection with some tramways at 
Beckenham, which the Urban District Council propose to 
build and lease to the British Electric Traction Co. A small 
length of these proposed lines is within the County of London, 
and the London County Council opposed the Dill consistently 
with their policy that no new lines outside their own control 
should be allowed within the metropolis. The Committee 
passed the Bill, however, subject to a 21 years' purchase 
clause so far as this portion of the line was concerned. The 
Council still hope to gain their point, however, for they refused 
to discuss clauses, and have expressed their intention of 
renewing their opposition in the Committee stage in the 
House of Commons, A full report of the proceedings will be 
found in another column of this issue. 


— Ql 


SoME interesting letters relating to wireless telegraphy will 
be found in our Correspondence columns this week. The 
communication from Marconi’s Wireless Telegraph Co., dated 
July 16th, is, however, rather more than interesting, and we 
desire to repudiate most emphatically the extraordinary 
The letter from Mr. MASKELYNE 
was received at our offices on Tuesday, and that from 
the Marconi Company on Wednesday, not Tuesday, as 
suggested in their second letter. Needless to say, neither 
Mr. NEvIL MASKELYNE, nor any other person, has been 
shown this Correspondence. Never has a more baseless 
insinuation been made, and it is difficult to understand what 
motive prompted this communication from the company. 


suggestion made therein. 


— án toon cat —— — —— n mci 


Telephony.—It is reported that Stockholm and Berlin will 
be in telephonic communication from August Ist. 


London County Council Tramways.—A breakdown on the 
London County Council tramway system on the south side of 
the Thames took place on Friday morning. An accidental 
short circuit occurred on the switchboard at the generating 
station at Loughborough station, and, in consequence, the 
supply from the station had to be shut down for half an hour. 
The charge engineer, Mr. Anderson, was rather severely burnt 
about the head and arms. 


Society of Chemical Industry.—The annual meeting of the 
Society of Chemical Industry was opened at the Technical 
College in Bradford on Wednesday. In his opening speech, 
Mr. Ivan Levinstein, president of the society, alluded to the 
question of education, and expressed the opinion that too 
much importance had been attached in some quarters to the 
value of superior education in relation to industrial progress. 
We were, he thought, in no way behind other nations in 
technical education matters, except, perhaps, in those branches. 
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pertaining to mining and the manufacture of iron in its various 
grades. Sir W. Ramsay was elected president for 1904, and 
a resolution was passed, accepting the invitation made by 
American delegates, to hold next year's meeting in New York. 


Gable Interruptions. Date of Interruption. 
Dominica—Martinique .......... ——— . May 9, 1902 
St. Lucia Martinique 3 May 9, 1902 
Guadeloupe — Martinique .............. ... Vil v quus . May 9,1902 
Puerto Plata— Martinique esse. July 10, 1902 
Anjer—Kalianda ................—. ees —€— Aug. 2, 1902 
Cayenne — Pinheiroos Ä 3 nm ees. Aug. 13, 1902 
St. Lucia—St. Vincent See e 8 Sept. 19, 1902 
Reissi- Issa (Yemen)— Camara eene Oct. 22, 1902 
Paramaribo— Cayennnn k %%. Feb. 27, 1905 
New Vork Hay eren E ni eee Ees April 13, 1903 
Kwandang—Menado .......... ......- TN July 1, 1905 
Sitoebondo— Bandjermasin .............. scene July 6, 1903 


Personal.—Mr. Wm. Aitken was recently presented, by the 
general staff of the National Telephone Co. employed in 
various parts of the country, with a handsome gold watch and 
drawing room clock, on resigning his position as head of the 
Engineer-in-chief's technical staff to take up the appointment 
of telephone expert to the British Insulated and Helsby Cables, 
(Ltd.) In making the presentation Mr. Gill, the company's 
chief engineer, referred in complimentary terms to the highly 
important work carried out by Mr. Aitken during the 20 years— 
10 of which were spent in Glasgow, and 10 in London—he 
had been in the service of the National Telephone Co. Mr. 
Aitken has taken out a considerable number of patents in 
connection with switchboard work and his “ ring-through ” 
system is employed by the company at many of their largest 
exchanges. Mr. Aitken recently contributed to the Institution 
of Electrical Engineers a valuable Paper on **Divided Multiple 
Switchboards : An Efficient Telephone System for the World's 
Capitals." 


Lightning Fatality.—At an inquest held on Monday on the 
body of a volunteer named Arthur Watson, who was killed by 
lightning on the Howden Clough Rifle Range on Saturday, a 
witness said that deceased, who was carrying his rifle, com- 
menced running when rain was falling heavily, and there came 
a flash of lightning, followed immediately by a loud thunder 
clap. He, witness, experienced a sense of scorching, and was 
dazed for a moment. On recovering he found Watson dead on 
the ground ; his rifle, by his side, was uninjured. Blood was 
oozing from his mouth, and his hair was singed. Dr. Girling, 
said that on reaching the range, he noticed that deceased was 
wearing a metal watch-guard, and that two or three links had 
fused, burning the vest. He made a post-mortem examination 
of the body, and came to the conclusion that the electric 
current struck Watson on the right side of the head, and 
passed diagonally to his left side, burning his chest, and 
passing down the left leg, and out at the foot. The shirt, 

nts, and stockings on the left side were scorched, and the 
eft boot broken. The brain was injured. Death was due to 
shock caused by lightning. The rifle was not struck. 


Electric Haulage on Canals.—lIt is stated by Engineering 
News of New York that electric haulage has been introduced 
on a part of the Miami and Erie Canal, and is to be extended 
over the entire route from Cincinnati to Toledo, O. Con- 
tinuous-current motors have been in use temporarily for some 
time, but alternating-current motors are now used with great 
success. Power is obtained from the Cincinnati Edison Com- 
pany and transmitted to the canal company’s transforming 
station. There it is transformed by synchronous motor gene- 
rators from a frequency of 60 ^, per second to 25, then stepped 
up by transformers to 33,000 volts and transmitted to the 
sub-stations, which are about 14 miles apart. It is there 
stepped down to 1,100 volts for the trolley wire, from which 
the current is taken by the electric locomotive through step- 
down transformers reducing the voltage to 200 volts, which is 
the voltage used by the locomotive. . The speed of the locomo- 
tives is about 34 miles per hour, the State authorities not 
permitting a speed of over 4 miles per hour. The largest 
fleets yet hauled consist of six boats, altaough the locomotives 
are capable of towing 10 or 12 boats. Traffic is increasin 
rapidly, and in a short.time the number of boats in a fleet wil 
be increased. | 


Power Development at Niagara.—The following is an 
abstract of the 17th annual report of the Commissioners of 
Queen Victoria Park, on the Canadian side of Niagara Falls :— 

At the time the park was established the science of producing electrical 
energy for motive purposes was practical in its infancy. It was only 
when the practicability of transmitting electrical power assumed shape 
that the matter was considered as a possible means of revenue. Had the 
property not been expropriated when the park was founded that part of 
the property would, doubtless, have been acquired by capitalists and laid 
out as 4 manufacturing district as on the American side of the river, to the 
irreparable disfigurement of the river bank. On the other hand, had it 
been expropriated after its capabilities as a centre for production of elec- 
trical power on a large scale were demonstrated, it is quite probable that 
the price would have been many millions of dollars. Coming now to the 
charge that the Commissioners have, in granting certain power privileges, 
committed acts of vandalism that will ultimately ruin the scenery of 
Niagara Falle, the Commissioners state that. with the exception of the 
Ontario Power Company's power house in the gorge under the Falls, all the 
proposed works connected with the generation of electricity are practically 
beyond the territory originally designed for park purposes. When the 
electrical power works are completed not a single view of the Falls, rapids, 
or gorge under the Falls will be obstructed. The waters forming the 
Dufferin Islands will be completely restored and improved by the construc- 
tion of cascades and miniature falls, and, besides, the area at that congested 
point in the park will be considerably enlarged. All of the works and 
structures connected with the electrical power projects have been designed 
with the object not only of doing the least possible injury to scenic condi- 
tions, but the Commissioners are confident in the belief that when the 
several works are completed the consensus of opinion by the vastly increased 
numbers of visitors who are expected to visit the park will abundantly 
sustain them in their contention that the park, as a whole, with its wealth 
of electrical machinery, will then be of tenfold greater interest to the great 
majority visiting it. In addition, not only wil the immediate locality 
beyond the park be built up into one of the great manufacturing centres of 
the world, but the quickening impulse and vivifying effecta of the whole of 
the world's latest and most perfect form of energy —created and sent forth 
by the Falls of Niagara—will be felt from end to end of the province. 


The Proposed University for Sheffield.—At a meeting of 
the Board of Governors of the University College, Sheffield, 
held on the 14th inst., the draft of the charter incorporating 
a university for Sheffield was adopted. The following two 
clauses are embodied in the charter:— 


18. It shall be the duty of the University to co-operate by means of & 
joint board or otherwise with the other universities established or to be 
established in Manchester, Liverpool and Yorkshire for the regulation and 
conduct of matriculation examinations (including the conditions of 
exemption). 

19. The University may upon such terms and conditions, and subject to 
such regulations as may from time to time be prescribed by the statutes 
of the University— | 

(a) Admit to affiliation with it or to any of its privileges, or recognise 
for any purpose, and either in whole or in part any college or institution 
or the members or students thereof. 

(5) Co-operate by means of joint boards or otherwise with other 
universities and authorities for the conduct of matriculation examinations 
for the examination and inspection of schools and other academic institu- 
tions, and for the extention of university teaching and influence in academic 
matters, and for such other purposes as the University may from to time 
determine. 

(c) Recognise any members of the staft of any college or institution, 
whether affiliated with the University or not, as teachers of the University 
upon such terms and conditions, and subject to such regulations as may 
from time to time be prescribed by the statute of the University. 

(d) Hecognise examinations and attendance upon courses of study, 
whether in an affiliated college or institution or not, as wholly or in part 
qualifying students for graduation. 


Women are to be eligible for any office or degree of the 
University. The Bishop of Sheffield moved :— 

„That the draft of petition praying that the title proposed for the 
University to be constituted in Leeds, namely, ‘The Victoria University 
of Yorkshire, may not be allowed. and that the draft charter submitted 
by the Governors of Yorkehire College may be otherwise altered," 


as it was thought that the Leeds University should be desig- 
nated by a distinct name in itself, so that it should in no way 
interfere with the rights and privileges of the proposed 
Sheffield University. Colonel Hughes seconded, and the 
resolution was carried unanimously. 


Rules relating to Overhead Wires.—The Tramway committee 
of the Aberdeen Corporation have approved of the following 
rules, compiled by their electrical engineer :— 

(1) In the event of telephone or telegraph wires falling and making. 
contact with the overhead trolley wire, or in the event of the trolley wire 
itself or its guard wires falling, all traffic in the close vicinity of the wires. 
should be stopped and the public prévented from approaching the fallen 
wires. (2) Then, fallen wires should ou no account be interfered with by 
the police or any unauthorised persons present, unless for the purpose of 
saving life or protecting persons from any injury, as explained in rule 5: 
(5) Steps should at once be taken to cut off the current at the nearest 
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eection box and the breakdown notified to the electricity department by 


telephone from section box, or, if this ie not possible, a messenger should 


be despatched in a cab with a request for someone in authority to proceed 
at once to the spot to deal with the fallen wires. (4) Drivers of cars should 
not be called upon to interfere with the fallen wires, unless it is for the 
purpose of saving life or protecting persons from any injury. (5) If the 
fallen wires have come in contact with any person, and it is nece to 
remove them at once in order to save life or prevent injury, the following 
points should be remembered :—The person removing the wire should (a) 
never touch it with bare hands; (^) never touch the skin of the person in 
contact with it; (c) use a dry sack, dry rope, or article of dry clothing, or 
indiarubber gloves, if available, to drag the wire away or to drag the person 
away from the wire. Note that it is important that any article used for 
this purpose be dry ; a wet article will convey the electric current, and 
might give the person handling it a severe shock. (d) In case it is impos- 
sible to get the wire away from the person it should be dragged to the 
nearest tramway rail and held down upon it in order to discharge the 
current from it, or the wire should be cut by means of insulated shears, 
which can be procured from the cars. Gloves should be worn when these 
are used, Considerable amount of flashing may be caused when the wire 
touches the rail, but this will not cause injury in any way. (6) Each car 
will carry a pair of indiarubber gloves and a pair of insulated shears, with 
a section box key, which will be kept in a glass-fronted box in a prominent 
position. The same will be kept at each car shed, police station and fire 
station. Gloves should always be used wherever possible. (7) Animation 
can often be restored by treating persons sufféring from electric shock in & 
similar way to persons suffei ing from drowning. 


Electric Travelling Crane with Transfer Carriage.— Engi- 
neering News of New York describes an electric travelling crane 
of rather unusual interest in operation in the saw-mill 
machinery department of the Allis-Chalmers Co.'s works at 
Milwaukee, the special feature being that the trolley carrying 
the hoisting mechanism can be run off the crane bridge or 
girder upon fixed runways parallel with the crane, and at 
right angles to the crane runway. To cover the main floor, 
‘both laterally and longitudinally, a travelling girder or bridge 
is furnished, as is usual in travelling cranes. This bridge con- 
sists of a single I-beam, and is equipped with trucks at each 
end, the wheels of which run upon the lower flanges of two 
I-beams forming the runway. This runway is attached to the 
roof girders, which makes it possible to use the bridge in con- 
nection with any number of spurs or lateral runways extending 
to the bays, or beyond thebuilding. Thesespursare single I-beam 
runways, at right angles to the crane runway and so placed as 
to form extensions of the crane girder. One of these spurs 
extends through an opening in the side of the building and 
over a railway track and a waggon road. This gives excellent 
facilities for handling material between cars and waggons and 
the shop. Hoisting, trolley travel and bridge travel are all 
operated from a cage attached to one end of the bridge. All 
movements are effected through independent motors, which 
permit of separate or simultaneous operation, as the operator 
may desire. When the crane is running lengthwise of the 
shop the trolley is prevented from leaving the bridge by a 
locking mechanism. When it is desired to run the trolley on 
to any spur, the bridge is stopped in line with that spur, and 
is there firmly locked by means of a lever in the operator’s cage. 
‘The trolley cannot pass off the crane on to this spur until the 
bridge is in exact register, and the trolley must return to the 
bridge before the locking mechanism can be released to allow 
the crane girder to move. The crane has a hoisting capacity 
of 3 tons, and the speeds under full and light load are as 
follows :—Hoisting, 20ft. to 50ft. per minute; trolley travel, 
100ft. to 150ft. per minute ; bridge travel, 150ft. to 200ft. per 
minute. Safety appliances are provided to hold the load in 
suspension at any point, to stop the hoisting motor when 


current is shut off, and to prevent the lower hoisting block 
from striking the drum. 


Resistance of Oil as Affected by Temperature and Impuri- 
‘ties.—In an article on this subject in the Electrical World of 
New York, Prof. Langley describes researches conducted with a 
steady pressure of 2,400 volts, derived from a storage battery, 
applied through two copper electrodes in a metallic tank which 
could be heated. As the temperature of decomposition of oil 
is above the range of a mercurial thermometer, a pyrometer 

_ of the Siemens type was carefully calibrated and kept inserted 
in the oil during all the observations of resistance. A sensitive 
galvanometer was used to measure the current passing through 

the oil. The current was very small, ranging from 0:000001125 
t 0:0003 ampere. The distance between the electrodes was 


constant at jin. In the table given below the first column 


gives the temperature in centigrade degrees and the second 
the resistance in megohms :— 


Light engine oil. Engine oil with % of soap. Parafin wx. 

OU. asses ses . 1,780 3090 eiówies 110 d «ew Infinite 
60 iiio 1,243 O 1,000 60. E 4,773 
90. sineas 506 SU aae 220 90 000 
1 ys 209 120 70 1200 . 4. 575 
150 weasels 78 150 € 40 150 ... —...-. . $10 
189 60 S vesereudk 16 | 180 217 
210 9 2100. ... 158 


The effect of temperature in lowering resistance was apparent 
in all the experiments; also, that its influence becomes very 
marked above 90deg., showing that incipient decomposition 
begins at this point. The high resistance of paraffin at low 
temperature was in marked contrast with its failure as an 
insulator when heated above 120deg. Resistances in the 
above tables are relative, not absolute, for they did not vary 
proportionally when the area or the distance between the elec- 


trodes was changed. From the above, and numerous other 
measurements made on some 25 specimens of oil, pure and 
adulterated, the author concludes that at ordinary temperatures 
the resistance of oils is extremely high, and in order to have a 
high resistance the oil must be pure. 
less with impurity, and within the limits of these experiments, 
the resistance is mainly of the nature of a contact resistance, 
and varies but slightly with change of distance between elec- 
trodes. 
it varies inversely with it in a general sense. 
tures above that at which marked decomposition of the oil 
sets in (150 C.) the resistance is practically constant, or 
approaches a constant. 


The resistance grows 


It is not a direct function of the temperature, though 
For tempera- 


The Junior Institution of Engineers. — At an extra meeting 


of this institution, recently held at the Finsbury Technical 
College, a large attendance of members and visitors from the 
Society of Model Engineers listened to a lecture on High- 
frequency Electric Discharges,” by Mr. R. P. Howgrave Graham. 
The lecturer first explained the conditions necessary to produce 
oscillatory discharges of very high frequency. This was eluci- 
dated by mechanical analogies, including one based on hydraulic 
principles, perfected by Prof. Northrup. 
existing oscillations Mr. Graham mentioned the reduction of 
the frequency to so low a value as to cause the spark to emit 
a musical note, and of the measurement of the oscillation 
period by photographing the discharge with the aid of moving 
plates or revolving mirrors. The range of frequency of elec- 
tric oscillations extending up to 30,000 million per second was 
briefly discussed. 
including the lighting of a lamp "ít. distant, by induced 
currents. The lecturer emphasised the importance of syntony, 
and showed an experiment in which a lamp was caused to vary 
between darkness and extreme brilliancy, the tuning being 


As direct proofs of 


Striking induction effects were shown, 


performed by sliding a wire along an adjustable self-induction 
until a point was reached where the natural vibration period 


of the receiving circuit was identical with that of the trans- 
mitting coil a few feet away. 


Mr. Graham explained that 
currents which would kill at ordinary frequencies could be 
passed with impunity through the human body at very high 
rates of vibration, and showed a 100-volt glow lamp worked 
by the current flowing through him from hand to hand. He 
then dealt with the medical aspect of the subject, and exhibited 
a neat and well-arranged high frequency medical apparatus. 
An account, illustrated by lantern slides, was then given of the 
work of Nikola Tesla and others, after which several beautiful 
experiments with a large Tesla coil were shown, including 
direct and brush discharges at very high voltages. Mr.Graham 
took long sparks to his body, charging it to a high potential, 
faint glows and brush discharges being visible at his finger tips. 
These became purple tree-like discharges ending in pale blue 
streamers lft. long on approaching the free hand to the other 
terminal. Sparks ljin. long were given to members of the 
audience from the lecturer's hands, and isolated vacuum tubes 
were made to glow brightly in the space surrounding the 
apparatus, which, with all metal objects attached to it, gave 
out brushes and streamers at all points. A vote of thanks to 
the lecturer was proposed by Mr. P. Marshall and seconded 
by Mr. W. J. Tennant. 
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| and are distinguishable as such, provided they are sufficient] 
OONTEMPORARY ELECTRICAL SOIENCE. far apart and are on a black background. N Under inler 
[Compiled by E. E. FOURNIER D’ALBE. ] 


conditions, microscopie objects smaller than a quarter of the 
Electro-typography.—M. de Tavernier describes an electric 


wave-length of light may be perceived if the illumination 
composing machine which can be used for composing type at | is sufficiently strong, and if it does not enter the eye directly. 
a distance. The compositor operates a machine resembling 


The authors ensure this by mounting the object—say a 
an ordinary typewriter. The types struck are registered drop of a bacteriological preparation—between a slide and a 
on a band of paper in the shape of characteristic per- 


forations. At the same time a typed copy is produced, 
which enables the operator to make corrections by writing 
another band and sticking it into the original. The widths 
of the types are automatically registered, and the lines 
are adjusted automatically, as in the linotype machine. The 
band, when finished, is put into the casting machine. The 
perforations are “translated” by an electric apparatus derived 
from the Baudot telegraph. 
feeble electric currents of the order of the currents used in 
telegraphy. Each type is cast separately and the lines are 
collected in a galley by a special mechanism. The casting 
machine produces some 5,000 letters per hour, and the operator 
can type about 10,000 per hour. The same perforated band 
can be used for getting a number of replicas. In the tele- 
typograph, the band is reproduced at the distant end by a 
Baudot apparatus. Each wire can be used as triplex, and can 
be made to transmit 33,000 letters per hour. 
[De TavERNIER, Comptes Rendus, June 29, 1903. ] 


Discharge of Electricity from Hot Platinum. H. A. Wilson 
has studied the discharge of electricity from hot platinum in 
various gases with a view of determining the nature of the 
carriers conveying this discharge. He comes to the conclusion 
that the platinum itself does not project ions, but that such 
ions are projected by hydrogen occluded in the platinum, and 
that this sufficiently accounts for the discharge. ^ Long-con- 
tinued heating causes the surface of the wire to become covered 
with a network of deep cracks, and it seems probable that t he 
irregular variations in the leak which sometimes occur are 
connected with the formation of these cracks. The sudden 
opening of a crack exposes a fresh surface of platinum, and 
may suddenly set free some occluded hydrogen, and so 
produce a sudden increase in the leak. 
last traces of hydrogen can only be got rid of with the 
greatest difficulty, and the wires continue to evolve gas 
when heated in a vacuum for an extraordinarily long time. 
The fact that the negative leak in air at low pressures always 
falls off with long continued heating, confirms the view that 
it is due to occluded hydrogen. Treating the wire with nitric 


acid enormously diminishes the negative leak and also, to a 
large extent, stops the evolution of gas from the wire when it 


is heated. The nitric acid, of course, oxidises the hydrogen. 


It is probable that a pure platinum wire heated in a perfect 
vacuum would not discharge any electricity at all, either 


positive or negative, to an extent appreciable on a galvanometer. 
[H. A. WirsoN, Proc. Roy. Soc., June 18, 1903.] 


Accumulator Plates of High | Capacity.—M. Vaugeois has 
obtained some remarkably high capacities with some special 
positive plates of the Planté type. The following are some of 
the figures quoted :— 


Discharge current in amps. per sq. decimetre | 0:02| 0'10 | 0°20 | 035 
Capacity in ampere hours per sq. decimetre ...| 1:24] 1°10 | 096 | 0:7 
620 | 11:0 | 4:48 | 2:7 


Discharge in hour . 


These capacities may be obtained industrially with great 
precision, and without compromising the mechanical solidity of 
the plates. They have been obtained with plates having 
35 square decimetres (3:76 sq. ft.) of active surface. The 
author promises information about the method of preparing 


them. | 
[VaAugGEOIS, Comptes Rendus, June 29, 1903.] 


Ultra-microscopic Vision. A. Cotton and H. Mouton describe 
a simplified method of discovering the presence of ultra- 
microscopic objects (see The Electrician Vol. L., p. 587). 
Stars which are beyond the resolving power of the most 
powerful telescopes are nevertheless visible as diffraction discs, 


The casting machine employs. 


It appears that the 


cover-glass, and mounting the latter on a block of glass by 
means of a cement of the same refractive index. A beam of 


convergent light is transmitted slantingly upwards through the 


block of glass and is totally reflected by the cover-glass. The 
filament of a Nernst lamp suffices for illumination. The slides 
and cover-glasses must be carefully polished, as all impurities 
are shown up. The authors have observed Brownian move- 
ments in a culture of cattle pneumonia bacilli, and a large: 
number of bright particles in a film prepared for Lippmann’s 
photography. 
[CorroN and Mouton, Comptes Rendus, June 29, 1903.] 


Production of Ozone.—H. Guilleminot has utilised certain 
properties of high-frequency resonators for the production of 
ozone in great abundance. He uses flat coils of copper wire 
of 15 to 20 turns. Two such coils are placed face to face and 
are surrounded by a cage composed partly of glass and partly 
of some elastic impermeable material which allows of the 
distance between the coils being varied. One of the coils. 
is excited by resonance, and its interaction with the 
other produces an oscillating field which is particularly 
favourable to the production of ozone. Two apertures in 
the cage permit of the supply of air and the withdrawal 
of the ozone. The frequency employed is 100,000 per 
second. When the two coils are wound in the same sense,. 
the signs of their poles are the same in both at any given 
instant. When they are wound in opposite senses, their 
polarities at any given instant are opposite. The latter 
arrangement especially offers a large surface of “dark” 


eflluvium. 
H. GviLLEMINOT, Comptes Rendus, June 29, 1903.] 


The Finsen Treatment.—Since the introduction of Finsen’s 
light treatment, tubercular lupus has become the most curable 
form of tuberculosis. "The discoverer gives some statistics and 
technical details of the treatment. As regards the former, 
804 cases have been treated since 1895. Of these, 412 have 
been completely cured, 192 have only retained slight traces of 
the malady, and only 6 per cent. have been partial or com- 
plete failures. Formerly, are lamps of 40 amperes were used 
at the Finsen Institute in Copenhagen. Since 60 to 80 
amperes have been substituted, the rapidity of the method 
has been nearly trebled. It is better to begin with a strong 
than with a feeble light, since the pigment developed arrests. 
the chemically active rays. For the same reason, it is pre- 
ferable to have long sittings, and to work with highly concen- 
trated light. Iron electrodes, though giving a great proportion 
of ultra-violet rays, do not furnish the penetrating rays neces- 
sary for the cure. The author tested the rays by making them 
penetrate several rabbit ears in succession and finally impinge 
upon sensitive paper. The new lamps made a photographic 
impression in 20 seconds, whereas the old ones required 4 
minutes. 

[FrNsEN, Comptes Rendus, June 22, 1903.) 
— 

High-Tension Overhead Transmission. The following pas- 
sage occurred in a Paper before the Canadian Electrical Asso- 
ciation, read by Mr. Paul M. Lincoln :—* Put to the fresh 
college graduate the problem of the amount of distance to be 
left between the conductors of a high-tension transmission line. 
His answer will involve, most likely, the jumping distance of 
the voltage to be used, the length of span, the sag and, perhaps, 
a liberal factor of safety. It is experience only that will show 
that his premises are wrong, and that the equation to deter- 
mine spacing of high-tension wires depends very little on the 
voltages to be carried, and almost entirely on such things as 
the average length and ohmic resistance of cats, the spread of 
wing of owls and cranes and eagles, and the average length of 
scrap baling wire, together with the strength of the average: 
small boy’s throwing arm.” eres d x 
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A NEW SYSTEM OF AUTOMATIC TRAMCAR 
CONTROL. 


An interesting demonstration was given on the 9th inst. at 
Devonport of a new system of regenerative tramcar control, 
designed and patented by Mr. J. S. Raworth. The car on 
which the new apparatus has been fitted is a four-wheel 
double-decker, weighing about 9 tons and carrying 46 pas- 
sengers. It is equipped with two 1,000A Brush motors. 
The line has a total length of about 5 miles, and is the 
property of the Devonport and District Tramways Co. 
Gradients are very severe (up to 1 in 10) and the total 
length of approximately level line does not exceed 1 mile. 
All cars are fitted with hand brake, slipper brake and 
rheostatic brake, but in spite of these appliances two cars 
have succeeded in running away, producing serious results. 
The alterations in the electrical equipment are as follows :— 
(a) The field windings have been changed from series to 
shunt with the addition of an auxiliary series winding; 
(b) the motion of the power handle has been limited 
to the series notches ; (c) a speed control lever has been added 
interlocked with the power lever; (d) an automatic switch 
has been introduced into the emergency circuit to cut out 
resistances when the line current fails. No change has been 
made in the armatures or their connections. 


Maximum oc for Second 
Set of Shunt Coils) 


J C SREWRSENEK 
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Gear Ratio 1000 A=4-78 


AH G.E. 58= 3:94 (Assumed 


70 


| Saturatibn cauda M 
10 Miles per hour. 


“nee V E. 


Power is applied by the power handle as heretofore, but more 
-quickly ; this gives the car a speed of 23 to 3 miles an hour. 
The speed lever is now pushed slowly forward for acceleration 
up to 14 miles an hour. Regeneration takes place automati- 
cally on a descending grade, or by pulling back the speed lever 
quickly. 

; In descending a 1 in 12 grade the speed lever can hold the 
car steadily at 23 to 3 miles an hour. In the extreme backward 
position the speed lever releases the power handle which 
instantly flies to the emergency stop and pulls the car up with- 
out any shock to 1 mile an hour. The effect is exactly the 
same whether the trolley be on or off the line. In climbing a 
hill the effect of shutting off the current is that the car drifts 
slowly backwards at 1 mile an hour. 

The net saving in energy obtained over a large number of 
trial runs appears to be about 30 per cent. as measured on the 
car. Instead of 140 amperes the maximum demand on the 
line is reduced to 80 amperes per car. In descending hills the 
regenerative effect is usually 40 amperes, sometimes, though 
seldom, rising to 50 amperes. There is no heating or sparking 
of the motors beyond the normal. Mechanical br: akes are 
superfluous except to fix the car onagrade. The regenerative 
control is much quicker and more certain in br aking than any 
of the brakes with which the cars are now fitted. 

There are two handles on the controller, one for the field 
windings and the other for the armature. The latter cannot 
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be moved until the former is on the notch for maximum - 
excitation of the field, but it may then be advanced to any 
position. Resistance is gradually inserted into the field 
circuit to increase the speed by advancing the lever control- 
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ling the field resistances. Should it be desired to decrease the 
speed or to cause the motors to generate and return current 
to the line it is only necessary to move this lever backward, 
thus cutting resistance out and providing an exceedingly strong 
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field. When this lever reaches the position in which all 
resistance has been cut out the armature lever flies back and 
breaks the circuit unless it is purposely held forward. Owing 
to shunt motors being employed current is returned to the 
line automatically when the car descends a gradient. If the 
trolley comes off the line the motorman has merely to press a 
small handle attached to the field resistance lever which 
switches in a series winding, consisting of many turns of fine 
wire, and short circuits the motor. It is perfectly immaterial 
as to what position either lever is in when this operation is 
performed. The effect is exactly the same whether the car 
goes forward or commences to run backward ; immediately 
the auxiliary series winding is connected the car is pulled up 
almost to a standstill, and may be brought to a dead stop by 
means of hand brakes. 

After the demonstrations had been successfully concluded, 
the guests were entertained to luncheon by Mr. Raworth, who 
said that although the acceleration was not so great with the 
new system as with the series parallel, he hoped to make it so 
shortly by means of a new arrangement, particulars of which 
could not be divulged. He stated that it was quite possible 
to combine his system with the series parallel, and concluded 
by thanking the manager of tramways for his assistance in 
bringing the experiments to a successful issue. 


FIRE PREVENTION CONGRESS. 


The Fire Prevention Congress was opened by the Lord 
Mayor of London on July 6th in the Imperial Theatro, Earl's 
Court Exhibition. Among those who spoke were Lord 
Windsor, First Commissioner of Works ; the Hon. T. Cochrane, 
M.P., Under Secretary, Home Office; M. Lépine, Prefect of 
Police, Paris, representing the French Ministry of the Interior ; 
Prince Alex. Lvoff, representing the Russian Ministry of the 
Interior; Councillor von Meister, representing the Prussian 
Ministry of the Interior; Chevalier Goldoni, representing the 
Italian Ministry of the Interior; Mr. Charles Hexamer, 
President of the National Fire Protection Association, U.S.A.; 
Sir W. H. Preece, K.C.B., F. R. S.; and Graf Szenezi, Hungarian 
Fire Brigade Union. The Greek Minister proposed, and 
Mr. E. O. Sachs seconded, a vote of thauks to the Lord Mayor. 

During the course of the meeting, Mr. Sachs briefly 
described the objects of the Congress, and intimated what 
directions the deliberations would take. The following is a 
portion of his speech :— 

The Conference could perhaps assist in impressing upon municipal 
officials, architects and fire brigade officers, the constantly increasing 
hazards of the electrical risks in every direction, not least among the new 
hazards being those connected with high-tension systems and the installa- 
tion of power plant. With the increase of electric lighting, installed by 
inexperienced artisans, such as plumbers or gasmen, who have simply 
picked up some slight knowiedge of their work, the danger of fire from 
this direction is rapidly on the increase, and bids fair to rival that from 
open-light illumination. 

The meeting then separated into sections, and the following 
are abstracts of Papers relating to electrical matters :— 


SAFETY AND CONTROL ARRANGEMENTS FOR FIRE 
| ALARMS, 


BY ALEXANDER SIEMENS, 


A system, devised more than 50 years ago by Dr. Werner Siemens, 
will serve for explaining the dangers and interruptions to which fire 
alarms are exposed, and will also detail the safety and control 
arrangements by which the safe working of the system is assured. 
The alarm stations which are to signal to the nearest fire station are 

ouped in various circuits, each of which includes a Morse recording 
instrument at the fire station. It is immaterial how many alarm 
stations are inserted in one circuit, as each alarm is furnished with a 
clockwork, which, when started, sends automatically certain pre- 
arranged Morse signals indicating the particular alarm station at 
which help is required. In addition to their automatic sender a 
telephone or a Morse key can be added at an alarm station, if its 
situation makes it desirable. For the purposes of control it is pre- 
ferable to have a constant current flowing through each circuit, and 
to employ metallic circuits without any earth connecticn. The 
causes which endanger the correct working of this system may be 
divided into two classes:— The first comprises interruption of the 

lines, such as faults, earth connections or breaking of the conductor, 


and the second, disturbances of the apparatus, in which class the 

simultaneous sending of alarm signals from two stations may be 

included. Working the system with & constant current assures the 

prompt indication of any total interruption of the circuit, Each 

circuit has inserted in it a milli-ammeter ; usually 35 milliamperes 

is the correct current for such a circuit. In a fire station from which 

a number of circuits go out, each is connected to a terminal resting 

on a metallic disc, which, in its turn, is connected to a measuring 

instrument, a relay and to earth. As long as no earth exists in any 

of the circuits the measuring instrument will show no current, and . 
if only a emall leakage exists the current through the measuring 

instrument will not be strong enough to actuate the relay, but if in 

any one of the circuits a fault existe large enough to cause a current 

which can actuate the relay, a bell will sound. The disc has one 

insulated eegment which can be brought under the terminal of all 

the circuits in turn. The attendant revolves this disc. until the bell 
ceases to ring, and then he knows that the circuit, the terminal of 

which resta on the insulated segment, contains the fault. 

Each fire alarm consists of clockwork with weighta or spring drive. 
To prevent eimultaneous sending of signals from two such alarms, 
while ensuring that the second alarm is sent on to the fire station 
after the first alarm has been completed, an electromagnet is added 
to each fire alarm, which prevents it working when no current or' 
an intermittent current passes through the line. The clockwork is 
thereby prevented from running down as long as there is a total 
interruption of current, or while another fire alarm is sending its 
series of currents to the station. When the line is repaired, or whea 
the first signal has been completed, the second alarm signal is sent on 
and is recorded on the Morse instrument at the fire station. It is 
sufficient to place iu each fire alarm an ordinary lightning conductor 
with pointe, but at the fire station, where the Morse apparatus and 
the measuring instrumenta have to be permanently in circuit, special 
arrangements have to be made to protect these apparatus, 

The eafety devices consist essentially of three separate apparatus, 
First a lightning discharger, consisting of two carbon plates placed 
very close to each other in a vacuum, the one connected to the circuit 
and the other to earth, and acting with about 300 volts. Between 
this lightning discharger and the line is a safety fuse, which will not 
explode with 500 volts, and will interrupt the circuit when the 
current exceeds 4 amperes. As such large currents might still 
damage the instruments at the fire station, a further fuse is inserted 
between tbe lightning discharger and the instruments, which does 
not allow any current to pass which could damage the instruments. 
All these fuses and lightning dischargers are so arranged that they can 
be easily exchanged without the attendants being obliged to touch 
any live parts. The advantages which are secured in this system may 
be summarised in a few words :—(1) Positive and permanent indi- 
cation at the fire station as long as the circuits are in proper working 
order. (2) Immediate signal by a bell if anything unusual occurs in 
any one of the circuits. (3) Ready means to determine in which 
circuit a breakdown has occurred. (4) Simple measuring instru- 
ments to locate a fault. (5) A fault or even the total rupture of the 
circuit does not interfere with the proper function of the apparatus 
during repairs, after the line has been connected to earth on both 
sides of the fault. (6) Non-interference of several alarms given 
simultaneously, as the instruments will automatically wait for each: 
other and then send their signals to the fire station, where they are 
recorded. (7) Ample protection against stray currents. (8) Great 
saving of conductors as compared with systems where each alarm 
requires a separate connection with the fire station. 


DISCUSSION. 


Mr. J. GAVEY discussed the merits of the parallel as against the series 
system of circuits, and stated that, in England, the former being the safer, 
was more in use than the latter. A serious drawback of the series system 
was, that if two faults occurred simultaneously, or if a second fault 
developed before the first was repaired, a number of fire indicators were 
cut out of the circuit. | 

Mr. C. MAY remarked that, in his 19 years' experience of the Siemens 
system in New Zealand, he had not known one failure to occur. They had 
introduced there an additional safety device, consisting of small boxes, 
placed in the streets and in sight of passers-by, which indicated by the 
dropping of à red mark behiud a little window that the fire indicator con- 
nected to the box was cut out of the circuit. This arrangement proved to 
be a complete success. . 

Mr. ALEX. SIEMENS, in replying, thought that, with the safety devices 
proposed, the system of connecting up the various (2C to 50) fire indicators 
in series was quite as safe as, and certainly very much cheaper than, the 
parallel system. The development, simultaneously, of two faults was not 
likely to occur. 


NECESSARY PRACTICAL SAFEGUARDS AGAINST 
FIRES CAUSED BY LIGHTNING. 
BY ALFRED HANDS. 


The number of buildings damaged by lightning in this country 
varies slightly from one year to another, but is so far constant that 
it is perfectly safe to say that in the course of any ten years between 
3,000 and 4,000 suffer from this cause, of which about 200 are churches. 
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Statistics that have been published show that thunderstorms are 
gradually increasing over the whole of civilised Europe. "Thus, in 
the eourse of sixty years, the average number of such storms in 
London has increased from 12 to 22 per annum. Considering the 
number of lightning discharges in these storms, it appears evident 
that damage would be very much more frequent if it were not for 
the number of lightning conductors in use. Conductors, however, 
are not always b They sometimes fail when they appear to 
have been applied in accordance with the better known rules supposed 
to govern the subject. On the other hand, cases occur in which con- 
ductors that would be condemned as inefficient under those same rules 
answer perfectly when struck by lightning. This anomalous state of 
affairs shows that there is some im 
overlooked, and which must be the crux of the question. Probabl 
one of the causes that interfere with a clear conception of the methods 
necessary for protection is the view that is often taken as to what a 
discharge of lightning is. 

At the best, lightning is too often regarded as an electric current 
overcoming the resistance of the air; but this resistance has nothing 
in common with that which is the subject of Ohm’s law, and to con- 
sider it merely as a momentary current is apt, I think, to give a 
somewhat misleading view of the matter. I want you to regard it 
as a breakdown of the dielectric—not as something leaving the sky 
to come to earth, or as being hurled from the clouds to strike a 
building, but to consider it—as it indeed is—as a fracture or cracking 
both of the air and of any other resisting medium between the 
oppositely charged bodies, the clouds and the earth. Asa mechanical 
analogue, one may liken the air under these conditions to a thick 
slab of glass subjected to an enormous pressure from above and 
below, and which will crack when the pressure is greater than the 
material will bear. A building may be considered as a weaker 
object firmly embedded in the glass We may, in fact, regard our- 
selves as living between the inner and outer coatings of an enormous 
Leyden jar or other condenser. Now, when the stress to which the 
air is subjected has reached the breaking point, which is about half a 
gramme weight per square centimetre, the line of the fracture becomes 
visible by the intense heat making the air particles momentarily 
incandescent, and this we call “lightning.” The building which, 
uer ius the line of the strain, gets damaged, forms only a part of 

e 


cture ; the air is equally damaged, but is a self-repairing. 


medium. Unfortunately, our buildings, trees and bodies, which are 
less resisting than the air, are not self-repairing, and so we get the 
deplorable losses of life and property that occur every year. A 
building offers less resistance than the surrounding air, therefore the 
breakdown would tend to go through a building rather than pass it 
by and go through the air beside it, even if there were no metals in 
it to render it still more weak. | 

Even allowing for the effects of induction, lightning can no more 
be attracted by a conductor than a crack across a sheet of glass can 
be attracted by any weak part which would cause it to take other 
than a straight course. At the top the conductor would be pro- 
vided with a point, or several points, so as to prevent the discharge 
occurring, if possible ; and, if not, to try and render it less violent. 
As regards the lower part, if it ended at the ground line the con- 
ductor would answer provided there had been rain and the surface 
of the ground was wet; but if the flash occurred in dry weather, 
there would be resistance to overcome between the conductor and the 
conducting stratum below, causing heat, and the least that would 
happen would be that the ground at this point would be blown up. 
This might be considered not worth the expense of making a good 
earth connection to prevent; but one cannot be certain that this 
would be the only effect. The explosive force in such a case is often 
equal to that of some pounds of powder, and so there is danger 
of damage to the brickwork or foundations. A fairly good earth 
connection is thererore advisable, but it need not be a “ perfect 
earth”; so long as the resistance is fairly low, and the conductor 
is of such a size as not to be fused, we can feel confident that it will 
answer in this case. It must not be supposed that I am stating that 
a good “earth” is never necessary ; in very many it most 
certainly is. A diecharge would not leave a conductor even if there 
was a fairly high resistance, to go to earth by another route unless 
there was a rival one open to it. By a good “earth” I mean one 
that has a low resistance in comparison with any other possible 
“earth” in its neighbourhood. Now, suppose that instead of the 
structure being composed of a solid mass of bricks or stone, it was 
made hollow, with a stone staircase in the interior and a gas pipe 
carried up to afford light at intervals. There would then be a rival 
conductor in the interior with a perfect earth connection, and the 
discharge would either be entirely diverted to the gas pipe, or be 
divided between the conductor proper on the exterior and the 
accidental one in the interior, according as the resistance of the 
former was great or small. There would be a side flash, or a side 
fracture, between the two conductors, if the brickwork or air between, 
as the case might be, was not sufficiently strong to resist the stress 
suddenly thrown upon it. It would be necessary then, besides 
having a perfect “earth,” to place the conductor so that there should 
be a sufliciently strong buffer of resisting material between the two 


rtant factor that is very frequently. 


as to make it impossible for the diecharge to break through. I do 
not mean by this the use of glass ineulators or keeping the conductor 
a few inches away from the wall, but by a considerable space of 
resisting material. Side-flash, or sparking, will occur between a struck 
conductor and other metals sufliciently near it. A perfect “earth” 
does not prevent side-flash, it only reduces the sparking distance; 
a comparatively bad earth increases it. Other metals must be at 
a safe distance, or connections made across to act as a conductor for 
the spark. I have reasons for fixing the safe distance between two 
perfectly “ earthed” conductors, in the most extreme cases, as 5ft. for 
ordinary building materiale, while in some cases, 5 on the 
course of the accidental conductor, it is considerably less. N 


Unfortunately, metals are introduced very largely into the con- 
struction of modern buildings. Metal cowls on chimneys, lead 
flashing round chimney bases, rain-water pipes and gutters, fire grates. 
girders, gas and water supply pipes, &c., form a moet complicated 

roblem. I have found that on an average about a dozen cases of 
ailure of conductors occur in this country every year. Cases of 
failure may be divided into five main classes or headings. (1) 
Where the conductor is not touched, the discharge taking an entirely 
different course. (2) In which the conductor is struck, and damage 
occurs owing to non-compliance with the more elementary rules 
appertaining to the subject. The ground may be blown up owing 
to a very high resistance, the conductor may be broken or fused at a 
bad joint, or it may be torn loose owing to a bad bend. (3) Where 
@ part or the whole of the discharge leaves the conductor and takes 
another course through accidental conductors to earth. Such cases 
often result in very serious damage. If inflammable materials happen 
to lie in the path, the risk of destruction of the building by fire is 
very great. (+) Where sparks occur between lightning conductors and 
neighbouring metals not leading to earth. These cases do not 
usually result in very serious damage, unless fire is caused by some- 
thing inflammable in the line of the spark. (5) Where there is no 
side flash from the conductor, but sparks occur between two metals 
distinct from the conductor. These cases are, fortunately, not 
very common, They are apt to cause fires; in fact, it is often the 
MD DE the building on fire that shows such an effect has 
occurred. 


A fact which, although generally known to electricians is frequently 
overlooked, is that all metals are conductors of lightning, the differ- 
ence in conductivity between one kind of metal and another being 
in this connection a factor of very little moment ; also, that the acci- 
dental conductors about a building require just as careful considera- 
tion as the intended conductors, and in some cases even more. Too 
little attention is given to the fact that the question of ita efficiency, 
or non-efficiency, depends on the way in which it is applied rather 
than on the conductor itself. The part that often makes the ditfer- 
ence between efficiency and non-efficiency is the making of various 
connections to bridge over what I call sparking gaps,as well as 
keeping a safe distance away from metals that it would be 
dangerous to connect to. It is difficult to set any rule as to the 
pes where connections have to be made. They can only be judged 

y consideration of the conditions that would exist at the moment of 
discharge. I may, however, say, that they would be the places 
where there would be great differences of potential. A spark is, of 
course, the outward and visible sign of a difference of potential 
If this difference is not sufficiently great for the spark to bridge 
the gap between the two metals, no effect will occur. Ab the 
moment of a lightning discharge, the effect cannot begin and end 
just at the one spot struck ; there must be waves of potential, if 

may use the term, set in motion, and the effect would be visible as 
a spark at places where one metal approached another, provided they 
happened to be set in just the right manner. These effects are not 
very serious, as a rule, but they may cause fires if the conditions are 
suitable, and they therefore require guarding against by connections 
at the critical points, If you were to cover a building completely 
with metal from the top of. the chimneys down to the groun4 line, 
making earth connections on each side, you would have a sort of 
metal case, inside which no electrical effects would occur. You 
might have metal ramifications of all kinds, but there would be no 
sparks within the structure. It would not even be necessary to 
have the structure entirely covered with metal. One might run a 
large number of wires over it, both vertically and horizontally, so 
as to make a metal cage, and obtain the same effect, B 
vided that no metal was allowed to pass into the building from 
the outside without being connected to the cage; but the meshes 
formed by the wires would require to be comparatively small. It 
would not be sufficient to run just a few conductors over it, and so 
get a sort of skeleton cage. There is a case on record which shows 
that this does not afford metal screening. For very dangerous places, 
such as explosives magazines and factories, metal ecreening is 
generally the best, and often the only safe course to adopt ; but for 
other buildings I think the enormous expense and unsightly appear- 
ance of the cage system of protection would render it impossible of 
general adoption. In arranging a conductor system it must be borne 
in mind that there are certam parts of a building that are exposed to 
be struck, and therefore the system muet comprise lines of conduction. 
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To protect one and leave another exposed is 


from all those parts. 
waste of money. 
Earth plates should be proportionate to the moisture in the soil, 
never less than 3ft. square, or equivalent area, in a wet situation, 
while in dryer ones the plates inust be increased in area propor- 
tionately. somewhat diy soils resistance may be reduced by 
bedding the earth plates in coke, but coke should not be used unless 
it is absolutely necessary. As regards the best kind of conductor to 
use I consider that, taking into consideration durability and cheap- 
mess, copper is the must suitable metal, and as regarde form, copper 
tape, band or ribbon, as it is indiscriminately called, ia the best for 
similar reasons, Copper rope answers sufficiently well for a time, 
but it is not so lasting as tape. | 


. The discussion on the above Paper produced nothing of special 
interest to electrical engineers. 


| — 
MB. JOHN F. C. SNELL’S PRESIDENTIAL ADDRESS 


TO THE INCORPORATED MUNICIPAL ELEC- 
TRICAL ASSOCIATION.* i 


Gentlemen: I feel very deeply the honour which you have done 
me and this town in conferring upon me the office of president. In 
these days so many presidential addresses are written that it is 
difficult to select a wise and useful tubject, and particularly so when 
the utterance of the president to some extent involves the association 
he represents; though, of course, members cannot be really held 
responsible for the president's vagaries! As the opportunity comes 
but once, I bave determined to speak boldly on some of the subjects 
which I feel are seriously menacing the progress of municipal 
undertakings. On more than one occasion I have been told that our 
Association is feeble in its organisation, and has done little of 
importance during its existence. To such criticiem I have retorted 
that if nothing further had resulted, the fact that the municipal 
engineers and cbairmen of committees of most of. the principal 
towns in the United Kingdom are annually brought into elot e com- 
munication, and are thus enabled to have an interchange of opinion, 
this alone has proved the Association to be of the utmost value to its 
members. It bas given an impetus to municipal electrical industry, 
and through this co-operation of its members has not improbably 
saved many towns unnecessary expenditure. For my own part I 
must freely admit that I have received much help from these annual 
conventions, not only from the Papers, but particularly from private 
discussions and visits to various works throughout the country. 
The esprit de corps and good feeling which is so noticeable at 
these conventions is a particularly pleasant phase of our Association. 
I believe that there is much work for which this body may prove 
to be a usefal instrument, The municipalisation of certain public 
necessaries—whatever may be the opposition offered by private 
interests—has become a settled policy of the present day. Among 
these is the supply of electricity, and it must be acknowledged that 
municipal electrical supply must be allowed free and wise expansion, 
and that unnecessary restrictions must be removed. 

Let us consider for a moment the wider question of the general 
spread of electrical applications, The natural law of the survival of 
the fitteet is at work in every department of life. We shall agree, 
I think, that of all known means of transmitting energy electricity 
haa the right, par excellence, to the fittest position, and its wider use 
will help us to use the natural wealth of our land with increasin 
efficiency. The coal stores of Great Britain are not inexhaustible. I 
the antiquated steam engines, useless shafting and indirect means of 
applying power were done away witb, and in place of them 
works of every class were electrically driven, the annual consumption 
of coal would be enormously reduced. It is to me a melancholy 
reflection that the accumulated energy of past ages should be so 
prodigally wasted, and wasted beyond recall, through this delay 
in adopting the most economical and efficient means of its trans- 
formation for our manufacturing requirements. When conveyed to 
countries where these natural riches do not exist, and where, there- 
fore, manufacturers cannot afford to be so wanton, competition has 
demanded an increased efficiency in workshop methods, which we 
ourselves, I regret to say, have been too slow and conservative in 
following. I believe, however, that at last English people have 
awakened from their lethargy, and it may be a surprise to many to 
see the evidence of rapid electrical developments on the Wear, 
Tyne and Tees ; and more surprising still when they are told that 
this has all sprung into being during the last two or three years, 
The effect upon trade output, I am convinced, will soon be noticed, 
and this will mean a new era of prosperity to our manufacturers. : 

But it is more particularly on the supply of electricity by munici- 
palities that I wish to speak. During the last year there has been 


an outburst from a section of the community against municipalisa- 
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* Delivered in Sunderland on Wednesday. l 
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tion, and there can be no question that Parliament apparently intends 
to restrict us to narrower bounds, I am not going to enter into the 
field of politics, with which neither I, nor we, have anything to 
do. We ate the public servants of municipalities, and our duty is 
clearly to «lo our best in that service; but I want to take this 
opportunity of putting before you seriously some of the disabilities 
with which we are fettered. To remove a false idea which has been 
circulated —viz., that electrical supply companies are much more 
progressive, aud are managed in & more businesslike way than 
municipal departments—let me briefly recite what was the actual 
comparison for 1902 between these two classes of undertakings. 
The total capital outlay on company undertakings in the metro lis 
in 1902 was £9,299,000, and on undertakings owned by focal 
authorities £1,448,000. The average capital expenditure per kilowatt 
installed in the former was £115, aud in the latter £96°5, The average 
price per unit sold in the former was 4:72d., and in the latter 3:58d.; 
whereas the cost per unit sold was 259d. in the former, and 2:384. in 
the latter, which means that metropolitan companies spent 19 
cent. more on plant, charged 32 per cent. more for each unit so d, 
and their costs were nearly 9 per cent. more than the local authori- 
ties, And the same is true of the provincial undertakings. In the 
provinces the companies had spent £2,963,000, and the local authori- 
ties £13,404,570. The average capital expenditure per kilowatt 
installed in the former was £98 5, and in the latter £78:5, and the 
average price per unit sold in the former was 4'45d., and in the latter 
3 15d. The companies spent 25 per cent. more on plant, charged 
41 per cent. more per unit, and their costs were near y 34 per cent. 
in excess of the costs of the municipal undertakings, This, surely, 
sufliciently answers the attacks which have been made upon 
municipal electrical undertakings during the last year, 


The most important and most debated question at the present 
moment is that of depreciation of municipal electrical undertakings. 
There is a class of critic which affirms that municipalities are not 
working on a financially sound basis because the majority of them 
do not form any depreciation fund, or, at least, have not yet com- 
menced to form one. "These critics state, that in order to be sound 
we ought to pay off our capital by sinking fund as at present, and 

dition, to form a sufficient and separate depreciation fund. 
In 1901 this association, in conjunction with the Borough Treasurers' 
Association, passed resolutions which affirmed that when the term 
of repayment does not exceed 30 years, and provided the plant be 
kept up to its proper capacity from revenue, a further deprecia- 
tion fund is unnecessary and uncalled for. A great deal of this 
controversy about depreciation arises from the wilful neglect of our 
critics to make a just comparison between companies and munici- 
palities, and also I think by a confusion between “ wear and tear" 
and “antiquation.” I think it better to at once make this point 
clear. For example, a boiler will require certain repairs from year 
to year ; new tubes, new parts of certain fittings, new farnace tubes, 
perhaps, or other renewals dependent on the type. ThisIcall* wear 
and tear,” and such renewals are 3 paid for from revenue. 
But, in addition, there is a gradual deterioration of the boiler itself 
right through —a process of decay, as it were and like ourselves it 
has a life dependent on two things, its original manufacture and its 
usage during life. This deterioration I call *antiquation " or true 
depreciation. There is yet a third factor not to be forgotten, but I 
think easily disposed of—viz., the possibility of certain details of 
plant becoming obsolete. I do not call the replacement of small 
sets —rendered necessary during the pioneering stages of any concern 
—by larger and more economical sets “ obsolescence,” for the smaller 
sets will fetch their present value when sold, and thus no waste of 
capital takes place—at least, this is my personal experience, from 
which I generalise. Nor do I consider such a case as ths super- 
cession of the 100-volt lamp by the 200-volt such a case, for the 
earning capacity of cables was thereby much increased, and the cost 
of the change was charged to revenue in most cases. Newer methods 
of distribution, or improvements in gas engines for example, might 
introduce economies which would make present-day plant compara- 
tively inefficient. But one might speculate on possible improve- 
ments and frighten oneself into a state of imbecile passivity, so I 
really do not think that this factor is one to be seriously taken into 
account. We are left then with two other factors —viz., wear and 
tear" and “antiquation” (or true depreciation). The first is met 
by revenue, and is thus safely dismissed from this ament ; 
but antiquation remains, We must look squarely at this fact. 
Some of the plant in both electricity and tramway concerns has a 
shorter life than the 25 or 30 years allowed by the Local Government 
Board—some a much longer. The period for the repayment of these 
loans is one which requires alteration. I will first recite some 
of the anomalies which exist. The London County Council is 
enabled to grant periods of 42 years to the borough councils, The 
commissioners for Scotland allow a period of 30 years for municipal 
undertakings within their province. There are isolated cases of 
even longer periods—such as Glasgow—where an old act gives that 
city 62 years in which to repay its debt, while we 1n provincial 
England are allowed by the Local (Government Board a period of 


1 only 25 years. If application be made to Parliament by way of bill 


D 


530 


for extensions of electrical works, the undertakers are granted 925 
years only, it is true, but are given a remission of the sinking fund 
instalments for one, two or three years, a point which was strongly 
sympathised with by the Committee on Repayment of Loans in 1902. 
The Local Government Board, however, is unable to do this, and 
thus those who proceed by the less costly method of provisional 
order have to pay this sinking fund on all extensions and new loans 
before it is poseible for the new capital to have earned any revenue. 
Another case: 1f a council apply to Parliament for a bill to con- 
struct and work its tramways and to build the necessary power house, 
& period of 30 years is granted for the repayment of the whole loan 
(in some cases, of course, longer periods being given for land, and 
the usual period of five years for the costs of the act); but if the 
eame corporation provide the necessary power house through an 
extension of its electric lighting undertaking and instal identically the 
same plant as in the former instance, the loan must be repaid in 25 
years. If plant which runs at least 17 hours a day and subject to 
the severe conditions of tramways supply can be given the longer 
period, why should not electrical undertakings be given at least the 
same extended period, especially when the plant is subjected to less 
severe conditions ; and if 42 years is the legitimate period for repay- 
ment of loans in London, why should provincial undertakings be 
called upon to repay theirs in 25 years ? 

Everyone points to the general excellence of management in that 
second city of the empire; if 62 years i8 proved to be a legitimate 
and not unduly long time there, why cannot the rest of us be given 
similar privileges? A curious anomaly to me is that electric lighting 
undertakings are only allowed 25, and the tramway undertakin 
30 years, when I am of opinion that the reversal] ot these periods 
would bear a more real proportion to the lives of the undertakings. 


Now, the point which I wish to emphasise is this: The financial 
regulations of the Local Government Board, to which we are sub- 
jected, require a very drastic alteration. Some of our plant (such 
as accumulators) bas a natural life of only 10 or 11 years, some 
25 to 30 years, and some 50, 80 or 100 years. A sinking fund 
which repays a debt in 25 years is a clumsy and unsound instru- 
ment for writing off plant which is non-existent in the IIth 
year under existing conditions, although the 25 years is supposed to 
represent the “equated” life of the whole of the installation. The 

resent method of the Board in such a case is to grant a further 
oan for the replacement of this portion of the plant, for which they 
grant a period of 10 years. The result is that from the 11th to the 
21st year a two-fold sinking fund on this particular plant has to 
be paid, and then in the 21st year the plant again is non-existent, 
and a third loan has to be applied for. This, of course, is nonsen- 
sical. That is one extreme view of the question. On the other hand, 
buildings, stoneware casings, cast-iron Pipes, .oad-work for mains, 
and land will have depreciated but very slightly in 25 years, and if 
Parliament has safely been able to grant 60 years to gas and water 
undertakings for their pipe lines, reservoirs, &c.—subjected as they 
are to much more serious depreciating action than those I have 
enumerated—I say that we have every right to take this extended 
period as the natural life of those port ions of our undertakings. I do 
not want to argue from false premises, as a critic might say that one 
has no right to assume that the 60 years for gas and water under- 
takings is a legitimate period; but basing one's estimate of the life 
of these items from other engineering sources within one’s experience, 
I cannot come (nor I am sure can anyone elee) to any other con- 
clusion. Under the Public Health Act, 60 years is the maximum 
period allowable. In 1901 a table was laid before the Association 
by Mr. Newington, of Edinburgh, in which the life of all the details 
of a representative electrical undertaking was set forth, and this 
received the unanimous support of the Council. That table made 
out that at any rate the equated life was well over 30 years. I have 
most carefully applied the like reasoning to several undertakings in 
very great detail (including that of which I am the chief oflicer), 
and I cannot make the figure less than 42:8 yeare. J presume that 
the shareholders of electrical companies will expect to get this life 
from their own undertakings—in fact, there are companies which 
have been in existence for very nearly half this period already and 
show very little signs of collapse ; on the contrary, they become more 
remunerative each succeeding year. 

Clause 52 of the model provisional order sets forth that under- 
takers may set aside annually from their profits a reserve fund up to 
a limit of 10 per cent. of the aggregate capital expenditure, and 
also that when the surplus in any year exceeds 5 per cent. it shall 
be compulsory upon the undertakers to make a reduction to their 
customers. I suggest that a better system of finance would result 
from the following amended regulations :— 

All municipal electrical undertakings should be granted a 
period of 42 yeara for the repayment of loans. Each application 
for a loan should be subjected to an enquiry by the Board of Trade 
so as to ensure that respectable schemes only were submitted, and 
it should be compulsory upon the municipal authority to set aside 
an additional sum (over and above the sinking fund thereby 
entailed) of 14 per cent. of the value of the capital expenditure, 
commencing not later that two years after such expenditure had 
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been made, to form a depreciation fund. If the gross profits of 
the undertaking were unable to meet this liability, then the deficiency 
to be met from the local rate, as at present ; or, if the deficiency 
continue for more than a given period, the charges for energy sup- 
plied to be raised so as to meet the deficiency. Now, the capital 
charges on an undertaking taken at 42 years and with 34 per cent. 
interest will amount to £4. 17s. 6d. per cent.; and upon the same 
basis for 25 years, amount to £6. 83, 7d. per cent., showing a saving 
of £1. lls. ld. per cent. per annum, against which has to be set 
the 14 per cent. for the depreciation fund. As an example, take 
the expenditure on the electrical undertaking of this town. Our . 
capital expenditure to date is £224,000, and our average capital 
expenditure for the last 12 months was £211,600. The accumulated 
sinking fund paid out of gross profit is £20,073, which amounts to 
practically 10 per cent. of the average capital outlay. We have no 
depreciation fund in addition to this amount, although we have a 
small reserve fund, and intend, of course, to add to this fund when 
we can. Ifthe conditions which I suggest had existed from the first 
we should have had about £10,500 in the sinking fund, and £9,600 
in the depreciation fand, representing 44 per cent. on the average 
capital outlay. I assert that this would have been a sounder finan- 
cial position than the present. A sinking fund is an absolutely 
inflexible sum which cannot be appropriated for any other purpose, 
of course, than the cancellation PP the original debt, but electrical 
undertakings require something over and above this—a fund from 
which sums can be taken from time to time to make good any 
shorter-lived and worn-out plant. 

It has always been argued that the 21 years life which was 
given to company undertakings by the Act of 1582 (after which 
period municipalities could buy an undertaking at its then value) 
was an insuflicient period for the use of the sbareholders' money, 
and that the proper thing was done when Parliament (sec. 2 
Electric Lighting Act, 1888) increased this period to 42 years. What, 
then, do we find these companies doing, controlled as they are by 
most able financial and enyineering experts! They are content to 
form a depreciation and reserve fund which amounts to somethiog 
like, and, so far as I am aware, often much less than, IO per cent. of 
the capital outlay. Presumably, therefore, this must be considered a 
sound position, otherwise companies could never have the stability 
which they enjoy. As this is true of company undertakings, what 
logic or reason is there in gate to give municipalities precisely 
the same privileges, or why should municipalities pay more than 
companies? Both will have enjoyed 42 years’ use of the original 
capital, and will be, as a result of their trading, able to re-enter on 
their obligations to their consumers. 

It has been argued and reiterated that the action of our Legis- 
lature in the eighties was the primary cause of our backwardness 
in electrical developments when compared with America and 
foreign countries Parliament having granted municipalities the 
power of creating and working their own electricity supply works 
cannot now cancel those powers, the matter having gone too far. Is 
the Legislature, therefore, going again to be the means of restricting 
electrical developments in England by putting unduly onerous 
charges upon those undertakings under municipal control ? 

It is in the developing days of all commercial enterpriscs that the 
severest struggle is telt, There is a big and growing demand in 
England to-day for electrical power. England is suffering in its 
competition with other countries, inter alia, for want of this more 
efficient agent. In the majority of cases the municipality is the 
authority which has been granted the statutory powers to provide this 
want, and I emphatically state that the onerous regulations imposed 
upon us for thetoo rapid repaymentof our capital is preventing usfrom 
developing as rapidly as we ought to do, by its necessary reactance 
on the charges to consumers, and is injuriously affecting our 
manufactures. 

I hope I have clearly shown that there is need, and urgent need, 
for concerted action to obtain & revision and simplification of these 
regulations, I want to see municipalities placed on a par with 
admittedly well-regulated companies, and I believe that the extended 
period of repayment, the compulsory formation of a depreciation 
fund in addition to this extended sinking fund, and an inquiry upon 
each loan by a properly constituted section of the Board of Trade 
composed of a few electrical experts, would prove a panacea for the 
present evils. It would have the effect, further, of bringing all the 
present anomalies into alignment, and it would enable municipally- 
controlled undertakings to be governed on thoroughly sound financial 
lines. 

The present Government bas just authorised the formation of a 
ommittee of the two Houses of Parliament to inquire into 
the whole question of municipal trading. 1 do earnestly hope for 
the good of municipal electricity, aud for the whole electrical industry 
at large, that vigorous action will be taken by the Association of 
Municipal Corporations, and by ourselves, backed up, I hope, by the 
loyal co-operation of the Institution of Electrical Engineers and the 
electrical press, to attain this end. This may be utopian, but I have 
faith iu the common sense and justice of these bodies, and I believe 
that this item which I consider to be the most important on our 
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costs sheet to-day—can be thus more fairly apportioned among the 
present and succeeding generations. 

Another point on which I wish to speak is the tendency of 
many municipalities to allow tried and capable officials to leave 
their service at a critical time in the development of their systems. 
On this point I feel perfectly free to speak without the risk of bein 
misunderstood, because of my known relations to the Sunderlan 
Council, I think it wise that a municipality should engage an 
independent expert engineer to launch the undertaking and to assist 
in the selection of a capable chief officer. This officer being appointed, 
will then seriously consider local conditions, and if he is worth 
anything at all will devote his energy to the proper and careful 
development of the work entrusted to him. But being young and 
ambitious he will be naturally allured to another town offering a 
wider field and a bigger salary, and I have known men who have 
been allowed to leave because their councils have been niggardly, 
and have declined to increase salarics which were entirely dispropor- 
tionate to their serious responsibilities, .One does not hear of the 
like changes on the etaffs of the larger companies. A change of 
management in such a case must affect, temporarily, the progress and 
development of the system, for it takes time for a new man— how- 
ever capable—to acquire a thorough knowledge of local conditions, 
and even a slight change of policy may cost the municipality a great 
deal of money. Councils, I think, want to form an idea of the 
depreciation of the engineers, the wear and tear on whom is a really 
serious factor, for the responsibility of electrical supply undertakings 
is a very heavy strain. I think more encouragement is required to 
be given to officials of proved efliciency. 

One other word which, at the risk of being considered priggish, I 
would address to my brother engineers. There is a tendency to 
attempt to make engineers, who are responsible for the selection of 
contracte, stray from their strict sense of duty by offering, directly or 
indirectly, some inducement to them to become biassed in favour of 
some particular plant. We have maintained an excellent record for 
purity of conduct, and the result is that, young men as we all are, 
we have earned the respect and confidence of our councils, which it 
must be our endeavour to retain. I do not wish to preach a sermon, 
but there are so many young engineers starting in public life—and 
there is no question that the temptation does exist—that I hope the 
same character for commercial purity and for strict professional 
etiquette will always be a significant factor in our careers. 

There are many «questions which must give rise to anxious 
thought; the progress of gas engines and the production of high 
calorific gas ; the improvement of the steam turbine; the probable 
«conomies in methods of electrical illumination; the increasingly 
greater scope of electrical applications; all present material 
for judgment in forecasting their influence upon future exten- 
sions. However, a modern electrical station is so highly efficient 
that there does not seem to be much probability of such im- 
provements in either generation or distribution as will make it 
worth while to scrap modern installations. If machinery which 
was installed 14 or 15 years ago is able to-day to keep up with 
present day requirements, how much truer this must be of plant 
which is being put down at the present time. I think, therefore, 
after making due allowance for the possibilities of improved prime 
movers and other things, we must not let this unduly interfere with 
our judgment and enterprise. One wishes that more progress could 
be made with electrical storage, as an efficient battery would very 
materially alter the problem of electrical supply. 

We shall have dicing the Convention some excellent Papers 
dealing with both the commercial and the technical aspects of our 
service, aud it is gratifying to know that the distinguished chairmen 
of committees al have written them are among those who are so 
widely known for their experience in municipal government. The 
technical Papers also contain materials for most profitable discussions. 

I sincerely hope that the Sunderland and District Convention will 
be a means of widening our knowledge, and, together with the 
hoepitality and assistance which I know is to be glven to the Associa- 
tion bythe corporations whose towns we shall visit, will be productive 
of much real good. 


THE ELECTROLYTIC MANUFACTURE OF VANADIUM 
AND ITS COMPOUNDS.* 


BY GUSTAVE GIN. 


The principle of my process is based on the great conductivity of 
vanadium tri-oxide and on the facility with which vanadium tri- 
fluoride is formed when fluor attacks the tri-oxide in the presence of 
carbon. | 

To show how these properties can be used, we will suppose that 
we electrolyse iron-fluoride, dissolved in calcium fluoride, and takin 
as anode an intimate mixture of vanadium tri-oxide and carbon, an 
as cathode a bath of metallic iron. The iron. fluoride is decomposed 


* Paper read before the International Congress of Chemistry at Berlin. 
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by the current and the fluor which is disengaged at the anode attacks 
the vanadium tri-oxide, which gives its oxygen to the carbon, while 
at the same time vanadium-trifluoride is formed acoording to the 
following reaction : 


6F + V:0?-- 3C = 2VF? -- 3CO. 


The vanadium. fluoride thus formed dissolves in the calcium 
fluoride and is electrolysed according to 
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The vanadium set at liberty combines with the metallic iron at 
the cathode, and is transported to the anode, forming a new quantity 
of vanadium fluoride, which is again electrolysed. The iron 
fluoride mentioned only serves, therefore, to facilitate (amorcer) 
the process, and also to furnish the tluor, which in its turn serves 
as the means for transporting the vanadium from the anode to the 
cathode. I will now explain how the process is carried out in 
practice. The vanadium tri-oxide, prepared by the calcination of 
the vanadium acid in the presence of carbon, is mixed with a suitable 
portion of retort carbon and of pulverised resin. It is worked up 
under heat toa homogeneous and plastic paste. After this mixing, 
which is done jn a vessel heated from the exterior, the paste is 
pulverised and then wire-drawu, this being done hydraulically. 
Finally, prismatical or cylindrical bodies are obtained, which are 
exposed to a high temperature in a hermatically closed oven. The 
electrodes thus obtained are protected from the air and from damp- 
nets until they are to be used. The specific resistance of the 
electrodes was measured in the Laboratoire Central d'Electricité of 
Paris, and was found to be 13,700 microhms. centimetre at a tempera- 
ture of 15"C. "These electrodes appear to be able to withstand & 
current density equal to 077 of that of carbon electrodes of the same 
section. The anode of my oven consists of a bundle of these 
electrodes ; the cathode consists of a block of iron. Certain arrange- 
ments were rendered necessary by the high melting temperature of 
vanadium and its alloys, which are present in noticeable quantities. 

For alloys containing more than 25 per cent. of vanadium, the 
section of the cathode should be sensibly less than the active surface 
of the anodes. A good efliciency and a sufficiently fluid bath is 
obtained with a mean density of 2 amperes per square centimetre of the 
anode section and 6 amperes per equare centimetre of the cathode, 
the voltage of the system being between 11 and 12 volts. A certain 
quantity of fluor (used only as mentioned above to ease the proceas) 
is lost by the formation of tetrafluoride, formed by the action of 
gaseous carbon in contact with the excess carbon in the mixture 
forming the anode. It is, therefore, advantageous to add from time 
to time some iron fluoride to the bath. The iron which constitutes 
the bath is introduced in small quantities at the time, after each 
tapping of the iron-vanadium. If iron is not introduced iuto the 
bath, almost pure vanadium may be obtained, but the tapping is 
most sluggish and the contents of the bath ought in this case to be 
extracted inthe solid. It is probable that my process may be applied 
under identical conditions for the commercial manufacture of alloys 
of vanadium, with, for instance, copper, aluminium, manganese, &c. 
It suffices, then, to replace the cathodic bath of iron by a bath 
containing the metal whose alloy is required. 


THE COLONIAL UNIVERSITIES CONFERENCE. 


A conference of the allied Colonial universities was held at the 
Royal Society on Thursday last week, the object being the con- 
sideration of the question of the co-ordination of university education 
throughout the Empire, the development of post- graduate courses in 
applied ecience and the formation of an Imperial Council to deal 
permanently with matters of special interest to students of British 
and Colonial universities. The Vice-Chancellors of Oxford and 
Cambridge were present, as were also representatives from all the 
remaining British universities and a large number of the colonial 
universities, 

Mr. Bryce, M.P., in opening the conference, which was the first 
of its kind, referred to the policy of establishing universities 
wherever Britons eettled. What was now wanted was some means 
of helping these universities to increase their efficiency, partly by 
combination and partly by specialisation. The colonial universities 
were young and many of them insulliciently equipped, and the 
creation of an Imperial council would help to raise the standard of 
teaching and research by making possible the arrangement of better 
schemes for the interchange of students between colonial and British 
universities, a movement which had been greatly facilitated by the 
magnificent endowment of Mr. Cecil Rhodes. 

Sir WILLIAM Hucains expressed the sympatby of the Royal Society 
with the objecta of the conference. 

The Rev. Dr. CHASE, Vice-Chancellor of Cambridge, moved the 
following resolution :—'‘ That in the opinion of this conference it is 
desirable that such relations should be established between the prin- 
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cipal teaching universities of the Empire as will secure that special 
or local advantages for study, and in 5 for post-graduate 
study and research, be made as accessible as possible to students 
from all parts of the King’s dominions,” which was seconded by 
Dr Peter:on, principal of the McGill University, Montreal. 

Lord KELVIN said that, without grudging the German and French 
univereities the success they had hitherto had with Colonial students, 
everything should be done to make the universities of England, 
Scotland and Ireland as attractive in this respect as any in the world. 

Sir Henry Roscoe said that no less than 270 graduates or under- 
graduat«s «f otber universities were now applying for admission into 
the University of London. 

Sir Oliver Lodge, F. R. S., Sir A. Rücker, Sir J. Buchanan (vice- 
chancellor of the University of the Cape of Good Hope) and others 
supported the resolution, which was carried unanimously. 

Mr. T. H. Warren moved: * That a council, consisting in part of 
representatives of British and Colonial universities, be appointed to 
promote the objects set out in the previous resolution ; and that the 
following persons be appointed a committee to arrange for the constitu. 
tion of the council :—Lord Kelvin, Lord Strathcona, Mr. Bryce, M.P., 
Mr. Haldane, M.P., Sir William Huggins, Sir Michael Foster, M.P., 
Sir Oliver Lodge, Sir A. Riicker, the Rev. Dr. Mahaffy, the president 
of Magdalen College, Oxford, the president of Queen’s College, 
Cambridge, the Hon. W. P. Reeves, and Sir Gilbert Parker, M.P. 

This was supported by Prof. R. Threlfall (representing the Sydney 
University, New South Wales), Rev. Dr. Mahaffy (Trinity College. 
Dublin), Dr. Hopkinson, Dr. Wateon (Queen’s University, Ontario), 
Sir William Ramsay, F.R.S., and a number of repreeentatives of 
Colonial universities. 

Mr. R. B. HatpaneE, K. C., M. P., closing the discussion, said he 
would like to see a state of affairs in which Canadian, Australian 
ard United States universities developed peculiar features which 
attracted students from the more distant parts of the Empire. 

Mr. Warren’s resolution was then unanimously adopted. 

On Friday the allied Colonial universities dinner took place at the 
Hotel Cecil, at which Mr. A. J. Balfour, Chancellor of the Univer- 
sity of Edinburgh, presided. The company numbered nearly 450. 

Mr. BALFOUR, in giving the toast The Universities cf the 
King's Over (a Dominions,” emphasised the need for closer relations 
between the universities of the Empire. He was not eatisfied with 
the old system of secondary education, and still less satisfied with any 
substitute hitherto proposed for it. We had not yet arrived at an ideal 
system of secondary and public school education, for the reason that 
it was a very difficult matter to deal with. But in considering the 
post graduate education, which he hoped would be one of the great 
practical results of the conference, they were treading on much more 
certain ground, and it was the business of those present to see that the 
students desiring this education should have it. If the ideal of 
British universities be that a student from whatever part of the world 
ought to find something congenial and tuited to him in any other 
university of the Empire, he was afraid that hitherto this had not been 
accomplisbed. But the movement had been begun with that con- 
ference. Everyone rejoiced in the present university of learning and 
the cosmopolitan character of science, Discoveries made in one 
university or by one investigator were at orce the common property 
of the world, and this fact ought, with the present movement, in a 
few years to have great results, 

Sir GILBERT PARKER, M. P., in proposing the Universities of the 
United Kingdom, said tha problem was to establish at different points 
of the Empire centres of special advantage in particular research 
available for students in every part of the Empire. 

The Rev. Dr. Mauarry, who responded, offered the hospitality of 
Trinity College, Dublin, for the next conference two years hence. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric railways and tramways the 
accounts of which have been analysed, together with the dates 
on which statements and analyses of accounts have appeared :— 


Birmingham Trams. (Co.) . May 80, 190? Gateshead & Dist. Trams (Co.) Apr. 24, 1903 
Blackpool Tramways (Mun.) Nov. 14, 1902 Glasgow Tram ways(Siun.).. Jan. 80, 1903 
Blackpool & Fleetwood (Co.) Feb. 21, 1902 Greenock & Port Glasgow 
Brighton & Rottingdean Sea- Tramways (Co.).......... April 24, 1903 
shore (Co.))): 4 May 25, 1900 Huddersfield Trams. (Mun.) Jan. 30, 1903 
Bristol m.&Ca (Co.) Mar. 21, 1902 Hull Tramways (Mun.) . . . Jan. 23, 1903 
Br'mpt'n&Picc'dillyCir.(Co.) July 8, 1898 Isle of Man (Co.) . . . . May 27, 1898 
Central London Rly.(Co.) . May 29, 1903 Leeds Tramways (Mun.).... Jan. 23, 1903 
City & S. London Rly. (Co.) .. May 29, 1903 Liverpool Overhead (Co.) .. Feb. 27, 1903 
Douglas Southern (Co.) .... May 27, 1598! Liverpool Trams. (Mun.) .. Mar. 27, 1903 


Dublin United (Co.)........ Feb. 27, 1903 New General Traction (Co.) May 97,1598 

Dublin and Lucan (Co.) .. . Nov. 28, 1902 Oldham, Ashton & Hyde (Co.) July 5, 1901 

Esst Ham Trams. (Mun.) .. Nov. 28, 1902 Sheffield Tramways (Mun.) April 24, 193 

Farnworth (Lancse.) Tram. S. Staffordshire Trams. (Co.) May 15, 1903 

ways (Mun.) ): May 15, 1903: Waterloo & City (Co.) ...... Mar. 1, 1901 
The City of Birmingham Tramways Oo. (Ltd.). 


The chief particulars contained in the official accounts of 
the Birmingham tramways are summarised in our first table 
this week. Owing to the absence of a detailed statement of 
the expenses, and to the fact that steam, cable, electric and 
horse systems of working are all in use on these lines, the 
data hardly admits of useful discussion, though a record of 
the total costs will form an interesting comparison when the 
lines shall have been more extensively converted for electrical 
working. At the end of last year, out of 27 miles of tram- 
ways only 3°37 miles of double track were electrically operated. 

During 1902, £19,572 was expended on renewals of tram- 
ways in excess of the amount thus spent in the preceding year, 
and was a cause of the diminished working profit recorded, the 
ratio of expenses to revenue showing a rise from 71˙5 to 
18:4 per cent. The receipts and expenses per car-mile were 
both much lower, owing to a reduction in the passengers 
carried per car-mile run. 

Negotiations are being entered into with the Birmingham 
Corporation in relation to the tramways at present leased with 
à view to conversion to electric traction and extension of the 
leases. An agreement has been made with the Yardley District 
Council providing for the adoption of electric traction and 
the extension of the company's tenure until 1933. Agreement 
for leasing the 3 miles of tramways authorised by the King's 
Norton and Northfield District Council's Bill of 1901 has also 
been entered into. These tramways can be operated in con- 
junction with the company's Bristol-road service, and from the 
same generating station. 


The Potteries Blectric Traction Co. (Ltd.). 


This company works about 29 miles of tramway in the 
Potteries district of North Staffordshire. About 63 miles of 
route is worked under agreement with the North Staffordshire 
Tramways Co. (Ltd.). Of the total capital expenditure of 
£671,698 shown in our table, £448,669 was expended on 
construction and equipment, and the remainder (£223,029) 
represents the cost of shares and debentures of the North 
Staffordshire Tramways held by the company. The Potteries 
Company now holds the whole of the authorised debentures 
in the North Staffordshire Company. For last year the 
amount payable to the latter company under the working 
agreement was £11,333, against which there was received 
£10,996, interest on debentures and dividends on shares of the 
North Staffordshire Company. 

The following table shows the progress of the business in the 
last three years :— 


Year. 1900. 1901. 1902. 

Mileage of route ....... . . 2895 .. 32895 ... 2895 

Do. of single line ............... 2295 ... 32295 . 2295 

Do. of double line 60 .. 600 .. 600 
Passengers carried  ...... ........... 9,841,466 ... 15,561,778 ... 14,438,018 

Average receipts per passenger. 1l 32d. ... 1320. ... 1 32d. 

Do. expenditure per passenger 0:820.  ...  O0'83d.  ... 078d. 

Ratio of expeuses to receipts .. ... 62 8%  .. 6275 we 587 


This company and the Poole and District Co. are associated 


with the British EJectric Traction Co. (Ltd.). 


| ae DU LANI 


m im P^ ij 
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Poole and District Etectric Traction Oo. (Ltd.). Considering the small length of line operated, the total 
expenses at 6°67d. per car-mile and the ratio of expenses to 


Last year Was the first complete year of wor king of this | receipts at 67:4 per cent. are very creditable. After paying 
company's lines, traffic having commenced on the light railway | £1,000 to the credit of depreciation and reserve, and £4,000 
from Poole to the County Gates at Bournemouth on April 6, | in an ordinary dividend. of 8 per cent., £959 was carried 
1901. Current is purchased from the Bournemouth and Poole forward. The number of passengers carried per car-mile is 


Electricity Supply Co.'s station. | very low at 6:43. 

BIRMINGHAM TRAMWAYS. THE POTTERIES. |POOLE & DISTRICT 
Worked LR . . . The City of Birmingham Tramways Co. (Ltd.). Potteries Elec. Traction | Poole & Dist. Elec. Trac. 
Date of of Wor bing . s . . . May 14, 1901. | May, 1899. [Co.[Apr.6,1901. [Co., Ltd. 
en e 294 4 0 6 ee eee p overhead trolley at 500 volts. Trolley at 800 volta. Trolley at 500 volts. 

anager ....sscceseers Xa EA ERN US EN .. . Geo. Conaty. v IE. H. Mottram. 

Engineer S err e | H. W. Pinkerton. i] j J. J. Walklate. | E. Ll. Ingram. 
— .——— 


Year ended 


Year ended Year ended Year ended 
P 


DEC. 31, 1901. DEC. 31, 1902. DEC. 31, 1902. 


ee —V— . — ———— ——————— = 


Train or car mileage P TAEA TEE ONE id 7900590 2,057,330 $30,194 
Carri €99990cc0co0096909000, b eosoveo %% „ 6662 „384, 291 * 4 960,869 4,4 5 i 2, , 
Length of line authorised (miles) spins UP OE EVEN — 29:4 wists E ut 
m „ Constructed  , . m 21:5 21 28 95 3°75 
» „ under construction (miles) .................. — — =i a 
„ ol route worked (miles) ——À 27˙30 27° 28°95 375 
i „ Single track worked (miles) — — 9:25 22:95 2:95 
i „ double track worked (miles)) — 17:75* 6:0 0 80 
Total equivalent length of single track worked (miles)... — 44°75 54-95 4:55 
Rolling stock, No. of motor cars or loco. 2] electric* 21 electric’ 105 17 
Rolling stock, No. of trailer cars ........... s . nil — —— 
Per mile of Per mile of r mil a i 
Giga: Total. route, Total. fonts Total, dics A Total. gs i 
Authorised (Total) be iV 6 £1,500,000| 54, 900 1,500, 000 255,500 E900, 000 £31,070 [150000 E40 000 
Authorised (share) ................. .. e 1,000,000 56,60) 000,000 | - 37,000 ||| 600,000 20,710 100,000 , 26,650 
i (loan) ........ —' . Sess ees Tv, 500,000 18,302 500,000 18,500 || 300,000 10,360 50,000 ^ 13,330 
Received (Total).................... EN a i acce UT 684.188 21,400 584,188 21,620 ||| 670,513 | 23,140 56,000 , 14.920 
Received (share) v eme . e. 294,188 10,410 204,188 10,520 436,513 15060 50,0000 13,330 
7 (loan) ....... cbt pseu eau Ui as TA NDA VAT UT UNE ^... | 500,000 10,990 500,000 |. 11,110 234, 000 8.080 6,000 4 1,600 
Expended (Total) See 569,714 20,860 571,760. 21,160 || 671,698 | 23,200 64,671 ' 17,240 
Ran of Capital Account essens. 14,474 12.428 4460 || 231,844 8, -8,671 ` -2310 
Depreciation Fund V' 170,102 | 6,230 | 191.186 7080 | 2500 ; 863 3251 868 
e 8 . { r - 
| Tota] Falle. Total | Per car | Total Sie Total. Per car 
r E E E E E OET E TT e £238,076 15 35d. 256,718 12771d. 881.347 9490d. | £13,602 9:89d. 
From passenger traffic ........ .. ... NM OMEN. 236,057 | 15'21d. 251,691 12:61d. 79,264 9 240d. 15409 9754. 
Miscellaneous sources FFT 2,019 0°130d.: 2,027 0:1004. 2,085 0°243d. 195 ^ 01404. 
EXPENDITURE. i | ; 
Total Ff . E170, 225 10 98d. 201.349 . 9 960d. 47,143 | 5'500d. £9,170^ 6°670d. 
Power or Generating Expenses... .......... N 5 va pes = = s= ns m | = oe ms 
Maintenance, Repairs and Renewals outside Station...... = — — — 6,870 0 SOId. 1.360 ^ 0991d. 
General charge . q ͥ 120! Od. 1634! | 00814. 6,599 | 0'770d. 1209 | r24d.. 
Rents, rates and taces . . .. . ireti 2,2199 | 0'1434. L499 | O'10bd. E CB em = = 
Miscellaneous ttems ...... CCC e — — — — — ; = A | = 
- Per cent. to Per cent. to ! Per cent. to | | Per cent. to 
Total. mean capital] Total. mean capital Total. mean capitali Total. mean capital 
FiNANOIAL RusU Tra. expended. expended. expended. |. expended. 
Working Profit for Period ......... "c £67,851 12 45% | £55,369 970% || £34,204 — £4,432 , 7367 
Sum carried to depreciation fund ................... dis D 2.000 Tem 1.000 | 1:669 
» „ reserve fund ee woes] 49,4357 | 9077, 36,851“ 6:487% p. : È? 
Net interest on Ioan F € 10,905¢ me 259 | 0457 . 
Net Profit for Period... . . "— 18,419 338% 18,418 323% 21.298 — 3,172 5217, 
Balance from last account ........... Vise iesu eam: ales 2,083 0387 2,083 2 259 — 1,:87 2:917, 
Balance Available for Distribution .......... Tm 20.502 | 376% 20,502 359% 21557 |  — 4959 383234 
Ordinary dividend paid for year dera pus m 10% 10% 5% 8% 
Percentage of total expenditure to revenue 71°57 78:49; 587, 67:4% 
Revenue per Mile of Route ........ TREO 5 £8,725 £9,510 £3,627 
Expenditure per mile of route . T £6,238 £7,455 41,028 £2,496 
Revenue per Passenger from Fares ............... 480 122d ‘28d. 132d 152d. 
Total Revenue per Passenger „ 123d. | 129d. 1:35d. 154d. 
Number of Passengers per Car-mile ....... 1 er 12°46 9:89 701 6:43 
y (B. O. T.) units generated . . — 519,939 : 5,026,26 = 
»" i „ purchased ............... Vieh etri — nil x 283,048 
Generating expenses per unit generated ............. canes — = = a 
Mean price paid per unit purchased |... ........... ....... — — — = 
REMARKS TO TABLES. fund, and £35,367 to depreciation and reserve. k £10,739 to Corporation as rent cf 


lines and sinking fund, £5,079 interest, and £21,083 to depreciation and reserve. 

THE POTTERIES. —« Inclusive of £223,029 cost of shares and debentures of the 
North Sraffordshire Tramways held by the company. b Power and running expenses 
£33,486, repairs and maintenance £6,870, administration and general expenses 
46.590, trustees’ fees £100, auditors’ fees £74, superannuation fund and friendly 
society £06. c After adding £11,333 amount payable to the North Staffordshire. 


dependents on reservists £310, and auditing £106. g Tulls paid to Birminghamand | Company under working agreement, and deducting £10,996 received as interest and - 
‘Aston Tramways Co. for running over their lines, 1 Includes £7 ,539 to Corporal ion dividends on shares of the North Staffordshire Company (Ltd.). | 

for maintenance of lines rented, and £190,026 general working expenses and renewals. POOLE AND DISTRICT.—« Temporary loan from bankers. b Includes power 

3 Directors £1,250, auditing £105, provident fund £105, army reservists' dependents | and running expenses £6,076, repairs and maintenance £1,364, administration and 
£174. j £3,370 interest, £10,696 paid to Corporation as rent of lines nds sinking | general expenses £1,709, superannustion and friendly funds £21, i : 


BIRMINGHAM TRAMWAYS.—a Date of introduction of trolley system: an 
accumulator-worked section was started in August, 1890. b Including only about 
3:37 miles of double track on trolley system ; the remaining lines are worked by 
steam, cable and horses. c Also steam cars 76, cable cars 54, horse cars 10. d Total 
by all systems, e Includes £8,254 paid to Corporation for maintenance of line rented, 
and £157,982 genera! working expense: and renewals. F Directors £1,250, to 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


| All Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, “THE ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O. to be crossed" Coutts & Co.” 

All Editorial communications to be addressed to THE EDITOR. Letters 
for insertion in ‘TuE ELECTRICIAN," or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications. 

te THB ELECTRICIAN " is published every Friday morning. The 
is on sale at the railway bookstalls on Friday morning, an 
obtained of all Newsvendors ; or direct from the Offices as above. 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN ” 


ournas 
can be 


are as under :— YEAR. IIALF-YEAR. QUARTER.) Post free, 
United Kingdom 26s. 0d. 138. 6d. . "8. Od. payable 
Fostal Union ... 80s. Od. 168. Od. 8s. Od. J in advance. 


(This charge includes all Supplements.) 
New Volumes of THE ELECTRICIAN” commence in April and October. 


‘THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
notlater than First Poston Thursday. Renewals of expiringadvertisement 
orders and alterations to standing advertisements must bein Publisher s 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 8 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other Publications can be ordered direct of 
“THe ELECTRICIAN" Printing and Publishing Co.(Lid.) The well-known 
„ ELECTRICIAN " SERIES Of Standard Electrical Works at presentconsists of 


‘ THE a iei ELECTRICAL TRADES’ DIRECTORY AND HAND. 
Subscription con 78. 6d. postage extra, before 81st December in any 

ear E next edition. lished about 81st January. Price 12s. 6d. ; 
. 18s. 3d. ; British Colonies and abroad 14s. 6d. ; United States 158. M reel 
ROOM AND LABORATORY. 


on applicati on, 
HANDBOOK FOR THE ELECTRICAL TESTING 

By Dr. J. Ai FLEMING. Vol. I., 12s. 6d., abroad 18s. Vol. II. in preparation. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
Dr. J. A. FIII ma. Vol. L—THE INDUCTION OF ELECTRIC 

RRENTS. New EDITION. 12s. 6d., post free. Vol. II. -THB UTILISA- 
TION OF INDUCED CURRENTS. freo. 
ARC. By Mrs. AYRTON 12s, 6a, 

Pene err cer Ei ENGINEERS. By J. ron Youso, 


K. O. cedens and Tos C. H. BINE OA 6d "pet, BY p . etr ig a” 
8. 6d. y s.,8& 88. 
WIREMAN'S book. audited b 


“PHE by P. C 
RAPHA BL. net., post free 5a. 3d. 

PRIMARY Y BATTERIES: : Their Theory, Construction and Use. By w. R. COOPER. 
10g. 6d. net, post free ‘lis. 

SECONDARY Ba IBS: Their Theory, Construction and Use. By E. J. WADB, 

10. a nee post free 11a. 


OF x BAI LITERATURE AND RESEAROH. Edited by 
C, E. S. PHILLIPS, 
POTENTIOMETER 


post free. 
METER ÅN 


6d., post tree 
ADD „ 2 
an 
tyles. Particulars on appllostton. 
7 OLIVER Hmavisrpm. Vol. I. Prins 19g. 6d.; 
AND in er 


IAGRAM. By ARNOLD G. 
free in tube 5s. mounted on la 08. post free. 

ELECTRIC LAMPS AND O LIGHTING. J.A. 
MAGNETIO INDUCTION IN IRON AND OTHER Marg F ne 


M.A. New Edition. 10s. 6d. 
ELEOTRIO MOTIVE POWER. By a. r. su. 10s, 64., post free. 
THE ART OF . SEPARAT(ON OF METALS (Theoretical ani 
Dr. G. Bh Pars e post free. 


ELEOTRO- post free. 

PRACTIOAL NC NOTES d adu AL STUDU ATO. sy A. I. KBENESLLY and 
U DARMATURES AND GOMNUT (Theory and Praeti 

D3 vi i WETHOUTH., 7s. ôd., post free. BE es. By 


net, post Fle nm 


THE INOAND LAMP anD iTe MANUFACTURE. B S BAR, 7s. 6d. 
BOOK OP ELECTRICAL ENGINEERING FORMULAE. W. GBIPEL 

H. M. KILGOUR. N tora Prioe 7s. 6d. net, post free 7s. abroad 88. 
TELEG i| SIGNALLING Across BPACE WITHOUT IRBA rr 


RAPHY 
ELsocrrio Wav. By Dr. O. J. Lopas. New Edition. 
DIGEST OF THE LA 


& Carbon ed, post free. 
STEAM ENGINE INDIGATOR AND IN. GATOR MiAGMAMS. Edited by W. 
W. Nano. 


THE BRITISH POST OFFICE TELEPHONE SERVICE, 28. net, post free 28. 3d. 


THE RATING OF ELECTRIC LIGHTING, ELECTRIC TRAMWAY, AND 
SIMILAR UNDERTAKINGS. By w. d. BOND. 2s. 6d. net, post free 2s. 8d. 


FULL CATALOGUE POST FREE ON APPLICATION. 
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NEW BOOKS IN “THE ELECTRICIAN” SERIES. 


LOCALISATION OF FAULTS IN ELEOTRIO LIGHT MAINS. By F. C. 
RAPHAEL 78. 6d. New Edition nearly ready. 


HANDBOOK OF PRACTICAL TELEPHONY. By Dans Smoram and F. C. 
RAPHAEL. In preparation. 

A HANDBOOK POR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol II. By Dr. J. A. FLzurmNG. In preparation, 

ELECTROMAGNETIC THEORY. Vol, IIL By OrivzR HEAvISIDE. In 
preparation, 

ELECTRICITY IN AGRICULTURE AND HORTICULTURE. 

LxusTROM, of Helsingfors. Illustrated. In preparation. 


By Prof. S. 


SPECIAL NOTICE. 


NOW READY.—Vol. L. of Tas ELzorRICIAN " (1,084 pages), bound 
in strong cloth. Price 17s. 6d.; post free, 188. 6d, Also ready, Cases for 
binding. Price 28.; post free, 28. 3d. 

A complete set of “Tag ELECTRICIAN ” (1878-1905) can now be supplied 
These seta are very scarce and early application should be made. 


MUNICIPAL TRAMWAYS ACCOUNTS. 


It is satisfactory to find that efforts are being made to reduce 
to some sort of order the present chaotic state of affairs as 
regards the form in which tramway accounts are drawn up for 
publication. In the case of electricity supply undertakings, the 
form of presentment of accounts has become crystallised by 
the necessity, imposed by the provisions of the Electric Lighting 
Act of 1882, of publishing yearly a statement of accounts 
according to forms prescribed by the Board of Trade. In the 
case of tramways the Board of Trade requires to be furnished 
with a comparatively simple statement of accounts- and data. 
Light railway orders contain a clause to the effect that the 
company or corporation (as the case may be) shall transmit 
to the Board of Trade such returns and accounts as it may 
require. Apparently no demand for such returns and accounts 
has yet been made by the Board. About the beginning of this 
year a model form of traction accounts was drawn up under the 
auspices of the Tramways and Light Railways Association by 
their Secretary, Mr. ERNEST BENEDICT, and submitted to 
the Board of Trade. (The Electrician, Vol. L., p. 564.) The 
filling-in of this very detailed form would have proved vexa- 
tiously exacting and an unfair demand on tramway engineers 
and managers. 

The latest suggestion of this kind deals with municipal 
tramway undertakings only, being a standard form of accounts 
and a report, by Mr. JAMES DALRYMPLE, prepared for the com- 
mittee of the Municipal Tramways Association of Great Britain. 
Mr. DALRYMPLE, as accountant to the Glasgow tramways 
department, would appear to be well fitted for the task he has 
essayed, and he says that in drawing up the form suggested 
he has endeavoured to adhere as closely as possible to the 
standard form adopted by the street railways and steam rail- 
roads of America, and that he has also been guided by the 
report on the uniform classification of working expenses, pre- 
sented at the meeting of the International Tramways Union in 
London in July of last year. He has also entered into com- 
munication with all the members of the Association and the 


| financial officers of the corporations concerned, so as to enable 


him to develop a standard which could be adopted by all 
municipal tramway managers and accountants. We must say 
that, in our opinion, the outcome of Mr. DALRYMPLE's labours 
is, in general, the best standard form of tramway accounts 
which we have seen, though there are features of minor 
importance with which we disagree. Like the form drawn 
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up by the Tramways and Light Railways Association, the 
present one goes beyond the mere presentment of accounts 
such as the Board of Trade form for electricity supply 
accounts embraces. These tramway forms are also drawn up 
to show an analysis ; the costs being referred, as usual, to the 
ear-mile. Mr. DALRYMPLE’s form is, however, mercifully 
limited compared with its predecessor, a feature decidedly in 
its favour. 

The chief point to which we take exception is in the state- 
ment of power expenses and repairs. The * Power Expenses " 
are given as including the five items—“ Salaries and Wages,” 
“Fuel,” “ Water," * Oil and Waste," and * Miscellaneous Sup- 
plies.” Of the five, the three last-named are what we have 
been accustomed to find grouped together as the second item of 
generating costs in the Board of Trade form of electric lighting 
accounts. We should have thought that the term“ Power 
Expenses” might reasonably be expected to mean all working 
costs relating to the generation of power—that, in fact, it should 
be practically comparable with the collective item of “ Generat- 
ing Costs” in electricity supply accounts. In the form of tramway 
accounts, now before us, provision is made for the worked-out 
figures of costs per car-mile for all the items, and as regards 
the items of * Power Expenses” also as per kilowatt-hour. 
No qualification of this term “ kilowatt-hour " is given, so that 
we are left in doubt as to whether it is the useful output of 
the power-station, for traction and lighting purposes, or 
whether it is intended to signify the units generated. In 
any case it would be a great mistake to spoil the compara- 
tive significance of the total power expenses per unit by 
excluding from the category repairs and maintenance of the 
power-station buildings, plant and machinery. As at present 
suggested, these repairs are separately unavailable, being 
included with and hidden amongst other repairs outside the 
station. By including under ‘ Power Expenses” such an 
item as * Repairs and Maintenance at Power Station,” and 
leaving the other repairs to be set forth under “ Repairs 
Outside the Station,” the usefulness of tramway accounts 
would, we think, be enhanced, especially in making com- 
parisons with those concerns which purchase their power 
instead of generating it themselves. It would then only be 
needful to add to the power costs an estimate of capital 
charges in order to make a very fair comparison of the costs 
of production, under the condition of a tramway load, with 
the price paid for power by those who purchase it. 

Amongst the “Sundry Information” which follows the 
financial statement there are some terms of indefinite meaning, 
and some which might well give place to more nseful and 
salient data. We find it difficult, for instance, to assign a 
definite meaning to “average journeys per head of population 
per annum.” In making the statement of accounts anything 
more by providing a form for analysis, it seems to us that 
undue prominence has been given to the importance of the 
figures of costs per car-mile as compared with length of route 
asa basis for comparing the capital expenditure and earning 
power of the lines. Throughout the form the only quantity 
shown as a ratio to length of track is that of traftic revenue, 
and instead of being “per mile of route" it is given as 
* per mile of track." The route mileage of line worked 
doubtless offers a better basis of comparison when con- 
sidering capital expenditure and earning power of the line 
than the equivalent mileage of single track. 

From the foregoing it will be gathered that Mr. DALRYMPLE'S 
form follows the general practice at present in vogue in the pre- 
sentment of accounts, and does not pretend to any very 
original departure. We had hoped that a representative dis- 
cussion might have been instituted to consider the wider and 


important problem of finding a more rational basis of analysis 
of traction working costs than the car-mile affords. For want 
of a better unit, it passes muster at present, and chiefly as a 
survival of the old horse-traction days, when speeds and car 
weights were practically uniform. Now, with electric trac- 
tion, the car-mile, as a basis of comparison, is hopelessly 
misleading. Even in the horse-car days different ruling 
gradients entered to vitiate a sound comparison on the car- 
mile basis, but now, with electric traction, there are added, 
in addition to this disturbing element, far greater variations 
in weights of cars, their seating capacity, and average speed. 

In looking down the costs column of a tramway accounts 
the chief item of working expenditure is seen to be that of 
traffic wages. This works out at from 45 to 50 per cent. of 
the total expenses out of revenue (excluding capital charges), 
and, when given as per car-mile, obviously decreases as the car 
speed increases. Then, with the same efficiency of working, all 
the costs per car mile on a hilly route would exceed by an 
indefinite amount the costs per car-mile on a flat tramway 
system. This problem is peculiarly elusive in its satisfactory 
solution, and would appear to require at least the record in the 
accounts of some such data as the average passenger-capacity- 
miles run (total passenger capacity multiplied by miles run) as 
well as the ruling grade. At any rate, it ought to be possible 
to improve upon the present method, which, to judge from the 
suggested standards for accounts analyses, is in danger of being 
perpetuated. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, orfor foreign books.) 
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The New Volumes of the Encyclopedia Britannica. (Edinburgh 
and London: Adam and Charles Black and T'he Times.) 1902. 


"EM l SIXTH NOTICE. | 

Vol. XXX. (K~MOR) contains several articles of interest to 
electrical engineers. The most important one is a masterly 
article on * Magnetism,” embracing in a clear and concise 
manner this wile subject. By means of curves and tables 
the meanings and dimensions of magnetic phenom ena, such as 
magnetisation, hysteresis, coercive force, permeability, suscep- 
tibility, &c., are rendered clear to the student. Higher 
mathematics have been on the whole avoided, leaving the 
subject more comprehensible to the non-mathematical reader. 
Those who wish for information of a more detailed character 
on any special subject will welcome the list of authoritative 
works and publications appended to the article. Terrestrial 
Magnetism is treated at some length. Magneto-optics, the 
science and study of which dates from the time when Faraday 
discovered a relationship between light and electricity, 1s 
treated with care, although rather too briefly, considering its 
importance. Electrical Measuring Instruments are treated in 
an article extending over several columns, and illustrated by 
various figures, some of which, however—notably the section 
through  Kelvin's multicellular voltmeter and the out- 
side view of a resistance box—convey little to the reader, 
and might as well have been omitted. It is also to 
be regretted that the author of this article has not given 
a list of publications relating to the subject treated. The 
volume contains several biographical sketches, including one 
of Lord Kelvin, whose life of unwearied industry, of uni- 
versal honour, has left him with a lovable nature that charms 
all with whom he comes in contact.” Another pioneer in 
electrical science, Gustav Robert Kirchhoff, best known in 
conneetion with the development of spectrum analysis, but 
also famous in electrical science on account of tlie discovery 
of the laws governing the distribution of electricity in com- 
plex circuits, has received substantial recognition. Of general 
interest are the articles dealing with Letters Patent, Light, 
Lubrication, Labour Legislation, and others too numerous to 
mention, 
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The Induction Motor. By H. Boy pg LA Tour. Translated by C. O. 
Mailloux. (New York: McGraw Publishing Co.) 1903. 


This is an excellent English translation of Mr. Boy de la 
Tours work on “The Practical Calculation of Polyphase 
Asynchronous Motors” (which appeared in the beginning of 
lust year), together with an additional chapter on the com- 
pensated induction motor brought forward in 1901 by Mr. 
Heyland. The book deals with the subject in a comprehen- 
sive manner, and will be exceedingly useful to those who wish 
to acquire a working knowledge of the principles and design of 
the induction motor. 

In the first two chapters the author deals with the distri- 
bution of the revolving field in the air-gap and with the back 
E. M. F. set up in the stator windings by it, showing how the 
magnitude of the field and of the back pressure can be calcu- 
lated for different styles of winding, and different arrangements 
of the winding in the slots. The author’s treatment of these 
matters is on entirely standard lines, the actual distribution of 
the air-gap flux (depending on the number of holes or slots per 
pole per phase) being reduced to a sinusoidal distribution with 
the help of a table of constants, and from this definite distri- 
bution the back E. M. F. in the stator windings is readily 
calculated with the help of another constant depending simply 
upon the number of holes or slots per pole per phase. These 
matters are again taken up, but in much greater detail, in 
Chapter IV., which deals effectively with the question of the 
reaction of the rotor magnetisation upon that of the stator. This 
chapter gives avery complete study of the various forms of rotor 
winding commonly employed with induction motors, and it, 
together with the following one dealing with the resistance of 
squirrel cage rotor windings, are two of the best chapters in the 
book. 

We think it a pity, however, that the author has not intro- 
duced the notion and significance of the slip of the rotor, from 
the beginning ; no reference to this is found in the first half of 
the book, and a reader unfamiliar with this class of work is 
likely to lose sight of one of the most important fundamental 
points connected with the study of the induction motor, and to 
obtain a false impression altogether of the significance of the 
induced rotor pressure, frequency, &c. The omission is, of 
course, remedied later on, but the author’s method of treating 
stator and rotor in exactly the same way in his theoretical 
studies, although perfectly intelligible to a reader already well 
up in the subject, is liable to cause confusion in the mind of 
one who is not. 

The second part of the book is devoted to the development 
of a working theory of the induction motor, and to the design- 
ing of two and three-phase machines. An important part of 
the former is a detailed consideration of the magnetic leakage 
of stator and rotor; this all important part of the subject is 
treated in an exceedingly able and intelligible manner, it being 
shown how the leakage may be estimated by means of com- 
paratively simple (and for the most part, geometrical) methods 
in terms of the actual air-gap flux and other working quanti- 
ties. A consideration of these matters leads up to the crown- 
ing point of the theory—namely, the circle diagram, which is 
dealt with at considerable length. As a matter of fact, the 
author could have developed this diagram (nowadays nearly 
universally used for designing induction motors) at shorter 
length if he had followed Heyland's treatment, instead of that 
of blondel; the latter's treatment is incomplete, as it takes no 
aecount of the copper losses, the effect of which is of the 
greatest importance. It is true that his treatment is afterwards 
brought completely into line with Heyland's, but as a com- 
plete history of the various theories of the circle diagram is 
unnecessary to the proper understanding of the only working 
form, we think the adoption of Heyland's reasoning would 
have been preferable, as being simpler, shorter and less 
difficult to follow. 

In Chapter VIII. the complete calculations for a number of 
induction motors are given; the entire design of these is 
worked through in great detail, with the help of the circle 
diagram and the author’s earlier reasoning, al] the values being 
expressed in metric and British units. The running and 
starting performance of the motors in question are carefully 
worked out, and except that the calculations might be con- 


siderably shortened (and always would be in practice for 
standard machines such as these) we have nothing but praise 
for the author’s painstaking work. But with regard to the 
calculation of the iron losses, we do not agree with the author 
that those in the rotor are negligible ; as a matter of fact, 
modern experience shows that the rotor teeth especially 
(particularly in small motors) are the seat of losses which are 
great enough to be taken into account. 

The last chapter of the book gives an explanation of the 
working of the Heyland compensated motor, which meets 
the requirements of the case. 

To sum up, this work may be commended to all those 
interested in polyphase work as being one of the best all-round 
books that has yet appeared on the special subject of induction 
motors ; of its utility there can be no question. The general 
arrangement is very good, and great credit is due to the trans- 
lator for the capable manner in which his part of the work has 
been carried out. 


THE INCORPORATED MUNICIPAL ELECTBICAL 
ASSOCIATION. 


The eighth Annual Convention of the Incorporated Municipal 
Electrical Association, which assembled at Sunderland on 
Wednesday, was one of the best.attended meetings of that 
body. Municipal electrical engineers and members of elec- 
tricity committees were in strong force, and there were also 
many distinguished visitors. The following is a summary of 
the proceedings :— 

Wednesday, July loth. 
(Meeting at Sunderland. ) 

The Association was welcomed by Councillor H. J. Turn- 
bull, J. P., Mayor of Sunderland. Mr. J. F. C. Snell (Sunder— 
land), the president, having thanked him on behalf of tlie 
Association, delivered his presidential address. In this address, 
a verbatim report of which will be found on another page of 
this issue, Mr. Snell dealt in some detail with the question of 
repayment of municipal electric lighting loans and the writing 
off of depreciation, and in one paragraph referred brietly to 
the unwisdom of town councils in permitting their engineers 
to leave in order in order to obtain higher salaries. Ald. 
Norman (Chelmsford) proposed a vote of thanks to Mr. Snell, 
agreeing with him as to this latter question, and stating 
that in his opinion the chairman of the committee should 
resign if the electrical engineer were allowed by the council 
to leave for such a cause. The resolution was seconded by 
Bailie Maclay (Glasgow) and carried with acclamation. 

Ald. T. P. Smith, chairman of the Barrow-in-Furness 
Electricity committee, then read an abstract of his Paper “Some 
Statistics of Electricity Supply,” apologising for the fact that 
unintentionally it covered to a certain extent similar ground 
to that of the presidential address. We publish the Paper in 
full in this issue, together with a report of the discussion. 
Mr. Smith's statistics tend to show that both as regards capital 
expenditure and costs, municipal undertakings obtain lower 
figures than company undertakings. Both the capital expendi- 
ture per kilowatt and the costs diminish as time goes on ; the 
Paper gives averages for eight years, from 1894-1901 inclusive. 
A table of the 40 best outputs, load-factors, fuel costs and total 
costs is also given, and statistics as to sinking fund are collected 
in a useful form. One of the tables relating to load-factor 
apparently shows that the age of a station has not a very 
marked effect on this factor. Stress is laid on the large propor- 
tion of the costs which is attributable to capital charges, and 
in concluding his Paper Mr. Smith suggested as a subject for 
diseussion whether the 25 years allowed by the Local Govern- 
ment Board or the 42 years of the London County Council was 
the fairer period for the repayment of loans. He thought 30 
or 35 years would be about right, if only the * powers that 
be” would suspend the sinking fund for the first three years. 

The debate on the Paper unfortunately degenerated into a 
discussion, at times almost heated, on the old controversy : 


municipalities versus companies, the note being struck by Mr. 
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Vesey-Brown. Mr. Chamen (Glasgow), who spoke first, had 
wisely avoided this bone of contention. Incidentally, he gave 
an interesting piece of data with regard to the comparative 
importance of coal in gas and electricity undertakings. In the 
Glasgow electricity department the fuel bill amounts to only 
12 per cent. of the whole revenue, while in the gas department 
it amounts to 40 per cent. "Thus, as further economies will 
doubtless be easiest made im the other items than the fuel costs, 
we have still, to use Mr. Chamen’s expression, ** something to 
draw upon." In the remainder of the discussion, Mr. Vesey- 
Brown, Major-Gen. Webber and Mr. Madgen championed the 
cause of the companies, and Bailie Willock (Glasgow), Bailie 
Mackenzie (Edinburgh), Councillor Scott (York), Dr. Panton 
(Bolton), Councillor Dowson (Doncaster) and Councillor Coote 
(Hanley) that of the local authorities. 

The discussion was not closed until nearly 12:30, and the 
other Paper on the programme was, therefore, taken as read. 
This was a Paper by 

Mr. W. A. Chamen (city electrical engineer, Glasgow), 
on “The Possibilities of Future Economies in Electrical 
Illumination,” in which he limited himself to economies 
relating to the lamps themselves and their maintenance. 
He pointed out that the consumption of a smaller amount 
of energy to produce a given amount of light must lead 
to an increase and not a decrease in the output, owing to 
the still greater popularity that accrues to electrical illumi- 
nation. The outlook, he said, for a much more efficient 
carbon lamp did not seem very encouraging, although in 
Glasgow recently they had tested some 250-volt 8 c.p. lamps 
which started at 34 watts per candle, and after 600 hours 
still required only 44 watts per candle. He had much to 
say that was favourable to the Nernst lamp, being of opinion 
that an average life of 600 hours was now not too much to 
expect. On this basis, and assuming that eight 16 c.p. lamps 
gave as much light as a l-ampere 250-volt Nernst, and lasted 
800 hours, he calculated that the saving by the use of the 
Nernst amounted to nearly 50 per cent. He next referred to 
a 55 c.p. Meridian“ lamp, “apparently” made by the General 
Electric Co. of America, and made in this size only, for which 
2 watts per candle were claimed. This lamp was not yet obtain- 
able in England. The Hewitt lamp, which he next described, 
could, he thought, be utilised for atreet lighting in spite of the 
absence of red rays—a ditticulty which, he thought, would be 
overcome. Lamps of the Bremer or “flame” type, although 
twice as efficient as ordinary arcs, were not yet obtainable in 
smaller sizes than 10-ampere, or equivalent, so that the energy 
consumption per lamp was not diminished. The rapid burning 
of the carbons and the continual quiver of the arc were dis- 
advantages which, however, he hoped would disappear as 
further improvements developed. 

Experience with **very small current " arcs was still lacking, 
but he thought it improbable that these would do better than 
the Nernst lamp. Enclosed lamps increased the hours of 
burning without re-trimming, but did not reduce the consump- 
tion of energy per candle-power. They had spurred on makers 
of open lamps, however, to make lamps which would burn 
longer hours without re trimming, and the saving in labour by 
the adoption of 60-hour in place of 40-hour lamps amounted 
to lls. per lamp per annum. 

Dr. J. W. Swan, who was received with applause, was the 
first speaker on this Paper, and thought that Mr. Chamen was 
wrong to assume that the limit of economy of the carbon lamp 
had almost been reached. Lamps could even now be run as 
near to the breaking point as 3 watts per candle, if only the 
voltage were kept constant. The Nernst lamp should have 
been compared with a single carbon lamp of the same candle- 
power—not with eight smaller lamps; the efficiency of an 
128 c.p. carbon lamp could be as low even as 2 to 23 watts per 
candle. On the other hand, the use of 8 c.p. lamps gave a 
better distribution of light—in considering illumination one 
had to remember the law of inverse squares. Councillor 
Kennedy (Glasgow) having made some remarks of a general 
nature Mr, Stoney stated that he found it economical, 
as a cousumer, to over-run lamps on the mains of the New- 
castle Electric Supply Co., whose pressure was very constant. 
Mr. Hoadley (Maidstone) recounted the tests he had made 
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with Nernst lamps to replace incandescent gas for street light- 
ing. He had first tried ordinary over-run lamps for the purpose, 
but they had been unsuccessful. He was now putting in 200 
Nernst lamps, 130 of which were j-ampere and the remaining 
70 lampere. The Electrical Co. would now guarantee them 
for 300 hours, and, as a matter of fact, if they did not burn 
out in the first few hours, they usually lasted longer than 300. 
He would like to see an alteration in the shape of the filament, 
so that reflectors could be used. Mr. Hoadley then referred 
to his recent tests, which were published in full in last weck’s 
Electrician. 

Mr. Chamen having briefly replied, the meeting adjourned 
to the luncheon at the Town Hall, to which the Association 
had been invited by the Mayor and Corporation of Sunderland. 
After luncheon the toast of the * Incorporated Municipal Elec- 
trical Association" was proposed hy the ex mayor, Councillor 
J. G. Kitley, in a humorous speech, and Dr. J. W. Swan, in pro- 
posing the toast of the **Corporation of Sunderland," stated 
that he himself was a native of that town, and gave some 
interesting historical notes as to the early pioneer work that 
had been done there. 3 

During the afternoon visits were made to the car depots, 
three phase sub station and the two electricity works. The 
following works were also open for inspection by visitors :— . 

Sir W. T. Doxford and Sons’ shipyard, Pallion, electrically 
driven throughout (direct current from private installation 
and from Corporation sub-station); North-Eastern Marine 
Engineering. Works, driven by three-phase induction motors 
from Corporation supply ; S. P. Austin & Sons’ pontoon ; 
electrically driven pumps from Corporation supply ; Robert 
Thompson & Sons’ graving dock; pumps driven from Cor- 
poration supply ; the new harbour works of the Wear Commis- 
sion ; and the National Telephone Co,’s exchange. 


Thursday, July 16, 1903. 
(Meeting at Newcastle.) 
(BY TELEPHONE FROM OUR SPECIAL CORRESPONDENT.) 


Alderman Pearson, chairman of the Bristol Electricity 
committee, opened a second discussion on Municipalities versus 
Companies in his Paper, * The Sphere of Utility of a Power 
Company." He ventilated his grievance against the House of 
Lords for passing the Somerset and District Electric Power Bill 
with Bristol scheduled in the company's area. This measure, 
if passed in the House of Commons, will be the first power 
company bill to include a large town such as Bristol, and, 
therefore, will be bitterly fought in the Lower House. 
Mr. Pearson cited figures to show that municipalities supplied 
electrical energy, both for lighting and power, cheaper than 
companies, and that their charges for power were lower than 
the maximum prices scheduled by the companies. A portion 
of the Paper was devoted to a severe attack on the financial 
clauses of the Somerset bill, and on the sliding-scale prin- 
ciple it involved. Incidentally, he gave five reasons why, in 
his opinion, a corporation could offer better terms to con- 
sumers than a power company : Corporations pay in cash, are 
not tied to manufacturers, have no watered capital, can raise 
money cheaper, and can command the best engineering talent 
in the market. The true sphere of utility of a power company 
was, he concluded, to link up small towns and supply them 
* in bulk." 

Mr. Pearson being detained in London in connection with 
the committee stage of his bill in the House of Commons, his 
Paper was read in abstract by Mr. Ruthven-Murray, the hon. 
secretary. Before this part of the programme was reached, 
however, Sir William Stephenson, Mayor of Newcastle, 
welcomed the Association to Newcastle. In the course of his 
speech he referred (in his dual capacity as head of the New- 
castle Corporation; owners of the Newcastle tramways, and as 
chairman of the Newcastle and Gateshead Gas Co.) to the 
“ Bermondsey clause, recently discussed in our columns, which, 
with the alteration in the period mentioned from one to threo 
years, he considered perfectly equitable to both parties. 
Mr. Stoney, chairman of the Newcastle Local Section of 
the Institution of Electrical Engineeers, also welcomed the 
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members. Mr. Mountain (Huddersfield) opened the discussion 
on Mr. Pearson’s Paper, and expressed himself entirely in 
agreement with the author. Mr. Portheim followed, and 
referred to the lower capital expenditure per kilowatt by power 
companies abroad, and said that that was in consequence of the 
use of overhead wires, In this he was supported by Major- 
Gen. Webber. 

Councillor Wall (Birkenhead) having said a few words on 
the financial question raised, it was agreed that the further 
discussion should be adjourned to the following day, in order 
to give members an opportunity to read the Paper, which had 
not been distributed previous to the meeting. 

The second Paper, by Mr. A. E. Le Rossignol, electrical 
engineer and general manager of the Newcastle tramways, 
came very opportunely, as it described the tramway gene- 
rating station which the members were to subsequently visit 
in the afternoon. 

Although the power house is situated near the centre of 
gravity of the district, the site had the disadvantage of being 
} mile from the river and 80ft. above high water mark ; and, 
moreover, being alongside one of the busiest parts of the rail- 
way line it was difficult to arrange shunting facilities for the 
coal waggons. A further disadvantage was that the land was 
fillel-in ground, which, although cheap, necessitated expensive 
foundations. Forty-nine piles were deemed necessary in the 
30ft. by 30ft. excavation for the chimney, and as these pene- 
trated only 20ft., a block of concrete 30ft. square and 15ft. 
deep was formed on the top of them. The foundations for the 
rest of the buildings were blocks of concrete interlaced with 
steel rails which were bolted together throughout their length. 
On these foundations, steel stanchioned frameworks were 
crected. 

The engine house is large enough for three times its present 
output, while the boiler house was built of the size at first 
required, and is now being extended. The firing level being 
considerably below the level of the railway, and parallel. with 
it, the steel framework of the building was extended to form a 
double-track viaduct for the trains of coal waggons, and exten- 
sions of the boiler house will be made by filling in this frame- 
work with walls, roofs and coal bunkers. "The coal bunker is 
self-trimming, so that the oldest coal discharges first, avoiding 
the risk of self-combustion to which small Northumbrian coal 
is liable. The railway waggons are handled by an electric 
locomotive, and discharge directly into the bunker. Lanca- 
shire boilers are employed, and are, the author pointed out, 
particularly suitable for a tramway load, as they contain a 
kuge reserve of power in the form of water heated to the 
steaming pressure. To maintain their efficiency and proper 
life they are thoroughly cleaned every eight weeks. Of the 
four compound-wound generating sets, one (400kw.) is driven 
by a triple expansion high-speed engine, two (635kw. each) by 
compound. slow-speed Corliss engines. A 1,500 ampere-hour 
battery is provided. The circulating water is pumped up from 
the river, and after passing through the surface condenser 
flows back through a turbine, which returns 50 per cent. of the 
power to the pump, the remainder of the power being supplied 
by an electric motor on the same shaft. 

A table of costs was given in the Paper, and, ou the basis of 
1,000,000 units output per annum, it was shown that, 
including capital charges, the fuel costs were 0°19-4d. per unit, 
as against 0-221d. if the fuel-handling plant had been dis- 
pensed with. A break-down of the condensing plant on one 
occasion, for five days, showed that without it 50 per cent. 
more fuel was required, representing 0:073d. per unit, as 
against the 0:056d. to which the capital charges on the cost of 
the condensing plant, plus its maintenance and power con- 
sumption amounted. Thus the extra cost of the fuel- 
handling and the condensing plant was justified. 

Mr. R. C. Quin, who opened the discussion, thought that 
Mr. Le Rossignol was courageous in running condensing, in 
view of the position of the station. He did not approve of 
pile foundations, but he did approve of the adoption of the 
Lancashire boiler for tramway work. Mr. R. A. Chattock 
(Bradford) said he had used a syphon and air-pump arrange- 
ment for raising circulating water in similar circumstances to 
those in Mr. Le Rossignol’s station. Ald. J. P. Smith (Barrow) 
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pointed out that the estimates of the saving by running 
condensing were not quite accurate, as the engines having been 
built for running condensing would not be running as the most 
efficient non-condensing engines when the condenser broke 
down. In answer to inquiries by Dr. Panton (Bolton), Mr, 
Chattock, Mr. R. Birkett (Burnley), Mr. J. J. Steinitz, and 
Mr. Collings Bishop (Newport), Mr. Le Rossignol said that 
the loan for the buildings, &c., was repayable in 30 years, 
equivalent to a sinking fund of 5 per cent., and 20 years for 
plant, equivalent to 7 per cent. The mains had only cost 
£10,000, owing to the central position of the station, and the 
load-faetor was about 28 per cent. 

The third Paper on the list was one by Mr. Horace Boot 
(Tunbridge Wells), on “The Management and Working of 
Boilers.“ The Paper is long, and although some of its con. 
clusions can only be applicable to Mr. Boot's own works, yet it 
contains many useful, or, at all events, interesting data. We 
are unable to include the whole gist of the Paper in a brief 
abstract, and must, therefore, reserve a fuller report of it for a 
future issue, and confine ourselves to mentioning a few points 
now. The author is confirmed in his previous opinion, that 
the best steam-raising plant for an electricity works is a com- 
bination of Lancashire and water-tube boilers, running the 
former continuously and firing up the latter as the lighting 
load comes on each day. After quoting the boiler regulations 
the author has issued, the Paper goes on to describe some special 
fittings he has devised for enabling any single tube to be tested 
at high pressure independently. The importance of frequent 
cleaning is insisted upon; scale join. thick requires 10 per 
cent. more fuel, Fin. thick 25 per cent. more, and scale in. 
thick 125 per cent. more to evaporate the same quantity of 
water. Figures are given as to the cost of repairs at Tun- 
bridge Wells, it being found that the average cost of renewing 
a tube, including everything, is 26s. 6d. 

Mr. Boot recommends **dog-tooth " fire-bars rather than 
straight ones, the respective costs being £8 and £7 per ton, 
the former lasting half as long again, however. Hollow bars 
with air circulation he found would last 2} times as long as 
orlinary bars, but cost £14 per ton, owing to their being 
patented. Mr. Boot has not found Lancashire boilers more 
economical as regards coal consumption, comparing a Lancashire 
boiler evaporating 7,000Ib. per hour with a water-tube boiler 
evaporating 4,500lb. per hour. As insurance companies 
gradually reduce the rated pressure of Lancashire boilers, he 
prefers to order boilers for a pressure higher than his working 
pressure in the first instance. A table is given showing the 
cost of repairs on two Lancashire boilers during 12 months. 
Superheaters are next dealt with in the Paper, and Mr. Boot 
gives his views as to the manner in which these should be 
constructed and arranged. The Paper concludes with a section 
on feed water and water-softening. 

The discussion was opened by Mr. T. P. Wilmshurst 
(Derby), who expressed his surprise that, in view of Mr. Boot's 
excellent regulations, tubes as high up as the sixth row had to 
be repaired. In the course of his remarks he expressed his 
preference for softening plant rather than for so-called water 
purifiers, and referred to the fact that in several stations, Mr. 
Chamen's, for instance, apparatus had been erected for recording 
the proportion of carbon dioxide in the flue gases. An extremely 
good and highly technical discussion followed, in which the fol- 
lowing gentlemen took part:—Mr. H. Talbot (Nottingham), 
Mr. J. H. Rosenthal (Babcock-Wilcox Co.), who did not see the 
use of Mr. Boot’s tube-testing device, disagreed with him as to 
the expediency of flooding superheaters, and criticised the 
Paper generally; Mr. A. G. Cooper (Colne), Mr. J. K. Brydges, 
(Eastbourne), Mr. Ruthven-Murray (Willesden), who advo- 
cated glazed bricks and also lagging rather than com- 
position, and expressed the opinion that an economiser helped 
to keep the boiler clean and was conducive to longer life ; 
Mr. E. E. Hoadley (Maidstone), who had obtained an excellent 
guarantee for an economical oil separator; Mr. H. B. Maxwell 
(Partick); Mr. Quin, Mr. Robinson (Hackney) and Mr. 
Vignoles (Grimsby). 

Mr. Boot having replied, an adjournment was made to 
enable visits to be made to the following works :—The Cor- 
poration tramways power house, the Manors; three-phase 
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distributing sub-station of the Tyneside Power Co.; power unfortunately accompanies it, and which tells so very severely in our 


house of the Tyneside Company; the new Forth Banks | profit and loss accounts, justifies us in ex g very carefully into 
station of the Newcastle and District Electric Lighting Co. ; | this matter, with a view to seeing whether there is any likelihood of 


C. A. Parsons & Co.’s works, Heaton; J. H. Holmes & Co.’s n improvement in the future. 
works, Portland-road; Scott and Mountain's works, New- 


castle; Clarke, Chapman & Co., Gateshead; and the North- 


Eastern marine works and sub-station, Wallsend. 
(To be concluded). 


SOME STATISTICS OF ELECTRICITY SUPPLY.* 


BY ALDERMAN J. P. SMITH, J.P. 
Ex-Mayor and Chairman of the Electricity Committec, Barrow-in-Furness.) 


In laying before the members of this Association the following 
Paper, the writer has done so for the purpose of enabling them to 
take a general survey of the present position of electricity ap ly, 
as viewed from a commercial standpoint, and the progress: whi B 
been made in the industry during the last seven or eight years 

It is to be hoped that some committee members will take part in 
the discussion on this Paper, the subject of which should interest 
especially all chairmen of committees, for it must not be forgotten 
that when the balance-sheet at the year end is not satisfactory, it is 
those gentlemen who have to explain it to their colleagues and defend 
their engineer and station as best ir can. | 

The difficulty and danger of dealing with figures has not been 
overlooked, nor the fact, that with a little careful selection and 
manipulation they can be made to prove almost anything ; but in 
this case the figures have not been selected to try and prove any 
theories previously held, but rather the whole of the available 
returns are presented for examination to see whether any instructive 
lesson can be deduced therefrom :— 


Table I.—Summary of Electricity U ndertakings. 
| Local authorities. Companies. Total. 
Works in operation .................. 204 103 . . . . 307 
Works under construction 104 ue 30 ua 140 
Orders obtained ........................ 114 19 ...... 133 
422 158 580 


It will be seen from the Electrical Times quarterly returns that 
the number of municipal stations in operation is practically double 
that of the companies, while of the works under construction the 
proportion is nearly three to one, and of the orders still to be put 
into operation almost the whole are in the hands of the municipali- 
ties, many of whom, however, it is to be feared, are only using them 
for a purpose for which they were never intended viz., to keep out 
a private company. This is a practice very much to be condemned, 
and it seems a pity that the Local Government Board have not seen 
their way to try and stop it. In the earlier days of the industry 
most of the pioneer work was done by companies, to whom great 
credit is due, but the majority of municipalities soon saw the advan- 
tages to be derived from having the control of such an important 
and profitable undertaking in their own hands, and it is an interest- 
ing and notable fact that, whereas 15 towns and cities who allowed 
private enterprise to step in and take up this work at the commence- 


ment, have since seen the folly of that course, and have bought them 
out (often at a very big price) in no case has a municipal supply, 
when once started, been transferred to a company. 
Table II. 
Companies. Municipalities. | Companies, | Municipalities, 


Year, 


| 
| 


1896 38 | £5,831,073 


$2 Capital. 
8 8 api 


3 1, 907,000 27 20,566, 128 33 9,637,638 
1897 | 58 6,647,792; 57 3,509,317 34 25,465,302) 48 17,837,874 
1898-9, 70 8,407,628; 98 5, 734,938 39 32,904,125 56| 27,161,351 
1899-0; 87 9, 205, 798 124 8,531,167, 41 42,672,341] 64 | 42,476,726 
1900-1 108 | 12,434,827 | 169 | 13,776,372 | 82 66, 888,927 111 | 68,232,688 
1901-2 142 | 18,553,390 | 192 | 19,165,495 | 107 71, 209,691 151 |125,232,043 
1902-3) 157 21,560,199 | 218 25,427,410 | 92 84,404,279! 178 |162,505,417 


According to this table, taken from Garcke’s “ Manual," both classes 
of stations are going ahead very nicely, but the local authorities, 
which for the firet four years given were far behind the companies, 
have now made up all arrears and are well ahead, especially in the 
matter of output, which has grown enormously of late, probably due 
in no little degree to supply for motive power and traction. 

The great importance of the question of capital expenditure and 
the heavy burden in the shape of interest and sinking fund which 


* Paper read before the Incorporated Municipal Electrical Association 
on Wednesday. d poe : 


Table IIL—Capital Outlay per Kilowatt. 


III. a Corporations v. Companies. 
Corporations. | Companies, n 
ih lg go ey, qu 
Year, | Cont. Alt. | Total. Cont. Alt. Total 
No. Cost. No. | Cost. | No Cost No. | Cost. No. Cost. No. Cost“ 
aa Ne fired Iq 3 qu | a ae. oper | ee £ 
1894 | 10 89 8| 85 | 18 | 87 | 11 | 129 | 14 | 120 | 25 124 
1895 | 17 | 89 | 19| 86 | 36 | 87 17 130 | 13 92 30 114 
1896 24 | 89 | 26 | 103 | 50 | 96 | 17 | 133 | 14 | 100 | 31 116 
1897 | 28 | 96 32 103 | 60 | 99 20 | 182 | 16 109 36 | 121 
1898 | 28 | 95 | 38 | 97 | 66 96 | 22 | 195 | 16 | 114 38 | 118 
1899 | 34 | 88 | 29 87 | 73 87 25 117 14 | 114 | 39 115 
1900 | 48 | 81 49 92 97 86 31 130 17 107 48 121 
1901 78 85 51 81 129 83 E 127 | 19 99 53 113 
Average for , l 
8 years — £89 £92 £90 £120 £106 £117 
III. b. Continuous v. Alternating. 
Continuous. | Alternating. 
Year. Corp. Cox. Total. i Corp. | Cos. | Total. 
No. Cost. No. | Cost.| No. Cost“ No. Cost. No. Cost. No Cost“ 
4 : I£) |e) l£ £ 
1894 | 10 89 11 | 129 | 21 | 109 | 885 14120 | 22 | 102 
1895 | 17 | 89 17 | 136 | 34 | 112 | 19 | 86 | 13 92 | 32 | 89 
1896 24 89 17 | 133 | 41 | 111 | 26 | 103 | 14 | 100 | 40 | 101 
1897 | 28 96 20 | 132 | 48 | 114 | 32 | 105 | 16 | 109 | 48 | 106 
1898 28 | 95 | 22 | 123 | 50 109 38 | 97 16 114 | 54 | 105 
1899 | 34 88 25 | 117 | 59 | 102 | 39 | 87 | 14 | 114 55 | 100 
1900 | 48 | 81 31 | 136 | 79 | 108 49 92 17 | 107 | 66 99 
1901 | 78 | 85 34 127 112 | 106 51 81 | 19 | 99 | 70 | 90 
Average for coc £1 £92 £106 £99 
8 years— £89 £129 09 


* These figures are means between the two corresponding figures in the 
cost columns in each case; they are not true averages of all the stations,— 
Ep. E. | 


Table III. a (Corporations v. Companies) deals with the question as 
between municipal stations and those owned by companies, and it is 
very gratifying to notice that, whatever the system in vogue, the 
municipalities show much the better results. Thus, in the case of 
alternating plants, it is only £92 per kilowatt as against £106 ; whilst 
a comparison of continuous-current stations shows an outlay of £89 
against £129 ; or by grouping the whole of the stations together, the 
cost to municipalities is £90 and of companies E117. 

These figures cover a period of eight years, totalling altogether 
829 returns, and in the case of the last year, extend over no less than 
182 separate stations, and may, therefore, be taken as a preity reliable 
estimate of the cost per kilowatt installed. It is to be hoped that 
they will satisfy the most rabid anti.municipalist that in electricity 
supply stations at least local authorities obtain good value for the 
money spent. There is one feature about these returns which is not 
very encouraging—viz., that the very heavy expenditure for every 
kilowatt installed does not show any signs of reduction as time goes 
on. The figures fluctuate a little from year to year, but do not show 
any definite signs of either improvement or the reverse. 

able 1II.b (Continuous v. Alternating) deals with the same ques- 
tion, but is arranged rather differently to show a comparison as 
between alternating and contjnuous-current systems, It will be seen 
that in the case of corporations the balance is slightly in favour of 
continuous, whilst in the case of companies it is very strongly the other 
way, and, taking the whole of the returns together, the alternating 
system comes out slightly the cheaper. 


TABLES OF Cost OF PRODUCTION. 


These tables are arranged in the same way as the preceding ones, 
but show the cost of production, and on the whole are more encourag- 
ing. For the first three or four years the reduction of costs was 
fairly rapid, but during the last two or three years has remained 
almost at a standstill It must be remembered, however, that the 
lower the costs of production are reduced, the greater become the 
difficulties of still further improvements ; and another factor in the 
case is the abnormal rise in the cost of coal in 1900 and 1901. The 
figures for 1901 show a decided gain on 1900 in all classes of stations, 
and when the returns of 1902 are available, it is confidently expected 


that a still further improvement will be recorded. 
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Table IV. - Cost of Producing One (Board of Trade) Unt. 


IV.a. Corporations v. Companies. 
Corporations. Companies, 
Year.| Cont. Alt. | Total. Cont. Alt. Total. 
No. Cost. No. Cost. No. Cost* No. | Cost.| No. Cost. No. Cost“ 
— d. d. l. d.. d. | d. 
1894 10 33| 8| 45 18.595 12| 35/14 39 26 |370 
1895 | 17 | 29 19 41 36 350|17| 36 15 41 | 32 | 3-85 
1896 24 | 25 | 26 | 37 50 810|18 | 35/161 37 |34 |360 
1897.28. 22| 32 30 60|260|22| 38,17 34; 39 |3-60 
1898 28 20 38 25 , 66, 2:25| 22 33/16; $2 | 38 | $25 
1899 35 21 40 23) 75 220/26| 28 14 29 40 |285 
1900 48 22 49 27 97 245) 31) 33) 17 | 50,48 |315 
1900 | 73 21 |51| 23 129 | 220| 34 | 29 | 18 ' 26 | 52 275 
Average for 24 4. 31d. 275d 33d 531. 330d 
8 yearse— e.g L a hele „ 
IV. bd. Continuous v. Alternating. 
| Continuous. Alternating. 
Year. ^ Corp: Cos. | Total. Corp. | Coo. Total. 
No. Cost.| Ne. Cost. No. Cost“ No. Cost. No. Cost. No. Cost“ 
i d. d. . 4| 4. id 
1894 10 3˙3 12 3˙5 22 340. 8| 4˙5 14 3˙9 22 (420 
1695 17 29 | 17 | 36 | 34 |325 19 &1 1 41,34 300 
.1866|24| 25 16 $5 42 500/26 | 37 | 16 | 37 | 42 |370 
1897 28 22 |22 38|50 | 3:00, 32 | 30 | 17 | $4.49 320 
1898 28 20|22! $3 50/265 38| 25/16| 52 84 2.85 
1899 35 | 21 26 28 61!245 40 23 14| 29,54 260 
1900 48 | 22| 31 33 79 | 275, 49 | 27 | 17 | 30 66 2385 
1901 78 | 21 | 34; 29 112 | 250| 51 | 23 | 18 | 26 69 245 
Average for 24d. $530 285d. 31d. 33d. 5204. 


8 yeara — mu 97566 a 

*These figures are means between the two corresponding figures in the cost 
columns in each case; they are not true averages of all the stations. —Ebp. E. 

Table IV.a (Corporations v. Companies).— With the exception of 
the first year, municipol stations show much lower costs all round 
than those of companies, the average of all the returns available 
being 2°75, as against 3:3, a notable saving of over 4d. per unit. 

Table IVb (Alternating v. Continuous).— Alternating plants run by 
local authorities show an increased cost of production over continuous 
in the proportion of 3 Id. to 2 4d., a difference of 07d. per unit in 
favour of continuous, In the case of pee stations, both systems 
show the same results, By grouping all the returns together, a 
balance of O 45d. per unit in favour of continuous is observed. 

In comparing the two systema, however, we must not forget that 
the districts that were most favourable to electricity supply were 
those where continuous current stations were first erected, and it was 
not until the alternating system was introduced that the more 
sparsely populated towns were taken in hand. 


IV.c. 1V d. 
- i Average minimum 
Minimum costs per unit. costs (at 10 stations) per unit. 
d. d. d. d. 
St.Helens... Coal ......... 0:26 (Qo mE 0:34 
Oldham Stores 0:02 Stores 0°03 
Bradford ... Wages ...... 0:09 Wages ........ 3 0:15 
Ealing ...... *Repaira ...... 007 Repairs 0 09 
— (44 —— (61 
Nottingham Rent, &c. ... 0:02 Rent, &c......... ies 0:05 
Stockport... Salaries, &c. 0:08 Salaries, &c. ^ O13 
—— 0110 —— 0:16 
0°77 
Bootle ...... Interest ...... 0°22 Interest ............... 0:42 
Stepney ... Sinking fund 002 Sinking fund ......... 0:22 
— 0 24 — 064 
0778 1°41 


Substituting Shoreditch 0°19d. for 
Stepney 0:02d., total = 0:95d. 


*First-year stations ignored. 


With a view to seeing how far it is possible that the costa of 
production might be reduced in the near future, without assuming 
any radical change in the preeent methods of generation, two 
imaginary costs sheets have been prepared. It must be mentioned, 
however, that in both these tables all figures for repaira in any first 
year have been ignored for obvious reasons. 

The first one (IV.c) is obtained by taking the absolute lowest 
figures for each item, as shown in the Lightning analysis, and com- 
bining same. The result is a total cost of 0 78d. per unit. The item 
of 0 02d. sinking fund for Stepney is, however, quite out of the 
ordinary, and is bound to be misleading, but if we substitute the next 
lowest, Shoreditch, which is 0-19d., then the total would be 0:95d. 


The second table (IV.d.) is one which is more likely to obtain in 
practice, and is made up by taking the average of the 10 lowest costa 
in each item, and this gives a total of 1-41d. 


Table IV.e 
Output. | Load factor. 


Fuel costs. | Total costa, 


4 d, | d. 

. . 29°42 | Accrington 0°16: Bolton ...... 0:96 
Liverpool. 24:25 . Monmouth. 0:19 Bradford ... 1:00 
Stepney... 22"/4 St. Helens.. 0°26 | Liverpool... 1:00 
Sh'reditch 21:29 Leeds 0:27 Nottingham 101 
Leith...... 1979 Wakefield.. 0:52 Leeds 1:04 
R’thmines 19°16 Edinburgh. 0:34 
Ayr ......18'3l Leigh. . . . . 0:35 
N'tt'ngh'm 4,094,897 Wimbl'd'n 18:05. Glasgow ... 0°36 
B'm'ngh'm 3,591,099 St. Helens 17 84 Burton ... 0°36 
Bolton ... 3, 120, 709 Bolton .. 1781 Bradford... 0:39 | 
Leeds Ashtn-u-L 1711 Burnley ... 0°40 
Bristol M' nmouth 16°88 Manchester 0'41 Glasgo 
Shoreditch 2,754,615 Pembroke 16°77 Go van 0:42 
Halifax ... 2,557,548 St.P'neras 16:55 Bolton...... 0°44 
Sheffield... 2,487,584 S'nderl'nd 16:54 S. Shields. 0:44 
Sunderl'nd 2,575,557 Halifax... 16:40 Wigan 0˙45 
Islington .. 2,186,044 Blackburn 16°26 Motherwell 0:46 
H'mpstead 2,127,175 B'rkn'g Tn 16:00! Nottingh'm0:46 
Black pool., 2,018,152 Stafford... 15°94 Sheffield... 0-46 - 
Blackburn. 2,002,141 Kg's Lynn 15°58 , Dundee 
Dundee ... 1,859,943 Bradford. 15°57 | Halifax ...0' 
Portsm'th. 1,847,790 Brighton.. 15:56 | Swansea ... 0°48 
Croydon... 1,810,387 | Leyton ... 15°01! Bury 
West Ham 1,583,421 Aberdeen. 14:92 Southport . 0:49 
. 1,546,569 | Edinb'rgh 14°75 Stepney ... 0:50 
——— 1,490,099 | S. Shields. 14°67 | Liverpool.. 0 
port. 1,462,407! Wigan ... 14°61 | Newport ... 0 
Ham'smith 1,461,427 Govan ... 14:60 ' Hudd'rsf'ld 0 
S'hampton 1,430,222: Ealing ...14:552 Nelson 0 

0 

0 


Units. | 

Liverpool., 20,018,142 | Bootle 
M'nchest'r 10,502,299 
Glasgow... 9,282,045 
Edinburgh 7,760,507 
Bradford.. 4, 901,172 
Brighton .. 4, 800, 450 
St. Pancras 4,729,840 


Bootle ...... 1:09 


vee 1-54 
Crewe ...... 1:37 
137 
Motherwell. 1:45 
Halifax...... 1:47 
Blackburn... 1:48 
Ashton-u.L. 1:48 
Sunderland. 1:49 
Aberdeen .. 1:51 
Ayr 


. 1:59 


‘50 

90 

51 

‘53 Stockport... 164 
Bootle ... 1,527,432 | Crewe 1j Leicester... 0:55 Wakefield... 1°65 
St. Helens. 1,237,965 | Bedford... 14:56 Leith ...... 55 
Belfast ... 1,206,699 | S’hampt’n 14:28 Chester ... 0:56 
Hudd'ref’ld 1,179,849 | Southw'rk 14:25 Darlington 0:57 
Derby...... 1,081,487 Southport 14:22 St. Anne's. 0:57 
Leicester.. 1,042,502 Ham'smth 14:20 Gloucester. 0:58 
Oldham. . 1,042,055 Blackpool. 14:18 Lincoln ...0:58 
Stepney... 1,008,037 Chester... 14°14 Bootle ...... 0:59 
Cardiff ... 1,005,765 Harrogate 14:08 Crewe. . . 0°59 
S.Shields. 985,646 Worcester 14:06 Kug's Lynn 0:59 


Ashton-u-L 977,044 Croydon..14:04 Dewsbury.. 0°60 


Wigan ...... 1:68 
Cheltenham 1 69 
Manchester. 1°69 
Burnley ... 170 
Swansea ... 171 
Brighton ... 1°72 
"Tynemoutb. 1°74 
Worcester. 1°74 
King's Lynn 1°75 


In connection with the cost of production, it will be generally con- 
ceded that there are very many factors which have an important 
bearing on thie, but the Gies which are usually considered to have 
the greatest influence on costs are output, load factor and cost of 


fuel; in order to see how this works out in actual practice, four 
tables have been compiled. 

The first one consists of the 40 stations having the t output 
(all but two having an output of one million aud over). The second 


table gives the 40 stations with the highest load factor (the highest 
being 29:4 per cent, and the lowest 14 per cent). The third table 
ehows the 40 stations with the lowest costs per unit for fuel (the figures 
varying from 0'l6d. to 0°60d.) ; and the fourth gives the 40 stations 
with the lowest total costs (the extremes being 0:06d. and 1°75d.). 
Referring first of all to the iniluence of output on coste, we find 
that out of the 40 stations with the highest output, only 24 appear in 
the list of the 40 lowest coste Turning next to the influence of load 
factor, it is seen that there are only 23 appearing in the table, giving 
the best results ; and finally the importance of low fuel costs is shown 
by the fact that out of the 40 best returns 29 appear in the list of 
lowest total costs. All these figures tend to show that no singl 
favourable factor is in itself sufficient to command success, and that 
n0 station engineer need be discouraged because the works under his 
control are only of moderate size. joe 


|. 


Table V.— Average Price Obtained (per Unit) for Private Supply... 


Com panies. Local authorities. 
' | | n © i | | j ` : 
| : AA 2 to . el e! . K 
S S & F ME. f° S/S S S 28288 
Year, 2 8 2 i143 |28 LES 8 ibs 
s "Ti 3 E : : . s 18 
= S 3 3388s d. 1 = d. 
1696 6 11 12 5 34 601 J „ 13 25 12 2 50 533 
1897 6 14 10; 9|... 39 5:95 |...| 6/24/23) 7 ... | 60 499 
1898 3|15 11 8| 1 38,5774 . 1/21/32 11| 1 | 66,468 
1899 2 6 19 10 3 ... 40 528 1 | 1,13 45 15 2 | 75:445 
1900 . 7 20 15 5 1 48 502 1 4415 48 20 3 97 435 
1901 1520 17 6 1 48 496 . 125 49 43, 7 125,427 


~ The figures given in thi table are only for what is termed private eupply 
and do not include current supplied either for public lighting or traction 
purposes. 
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Table V.—The question of the priceat which current is sold is one 
which has special interest for committeemen and others who stand 
to some extent between the producer and the consumer, and it is 
gratifying to find from this table that there is a steady reduction 
year by year in the price charged. During the six years dealt with, 
tbe companies have reduced their average charge from 6 01d. to 4 96d., 
a difference of 105d., per unit, whilst the corporations, although 
starting from the lower level of 5 38d., have been able to reduce 
their charges by a xg re amount of 1:11d., bringing down the 
price to 4'27d. It will be observed that, taking the last year's 
returns available—viz, 1901—no less than 50 per cent. of the 
5 are obtaining Dd. per unit and over for their current; 
whilst in the case of corporations only 193 per cent. obtain such a 
large rate of revenue, This is an important point to notice, as 
municipalities are often twitted with showing a very poor return on 
the capital expended. They can at least point to the fact that they 
are supplying their consumers at a much lower rate than is the case 
with private companies Had the municipal stations charged the 
same rates as the companies, they would have enjoyed an increased 
revenue during 1901 of no less than £444,519, equal to 2:62 per cent. 
on the capital invested. 


INTEREST AND SINKING FUND. 

Many are the troubles and worries which beset the electrical engi- 
neer in his efforts to give a continuous and steady supply, and 
numerous are the difficulties which bar the way to such a substantial 
reduction of price as will enable him to realise the forecast of Sir 
William Preece and make electricity the poor man’s light. Discus- 
sions innumerable have taken place as to what is the real cure to be 
sought for, and free lamps, free wiring, prepayment meters, utilisa- 
tion of water power, maximum demand meters, hiring out of motors, 
&c., all have their advocates. But in the opinion of the writer the 
biggest bugbear in the whole business is the abnormally heavy pay- 
ments for interest and sinking fund ; and if the heart of a chairman 
of committee is not too hard to receive any impression at all, surely 
these three fatal words would be revealed by a post-mortem examina- 
tion. How often do we scan the records in the weekly analysis and 


read something of this sort ? 
Revenue. Expenses. Gross profit, Int. & S. F. Net profit. 
No.1... £60,000 ... £35,000 ... £25,000 ...£24,500 ... £500 
No.2... 86,000 .. 35,000 ... 52,000 42,000 ... 10,000 
No. 3... 168,000 ... 83,000 .. 85,000 .. 66,000 ... 20,000 
No.4... 24,000 .. 14,000 . . 10,000 .. 12,500 ... —2,500 


It is not the amount of these sums which appals one, but the 
relation which they bear to the total costs. Take the case numbered 
2; the figures are not absolute, but quite near enough for our pur- 

Here we find a well-managed station where the costs bear a 
very favourable comparison with the receipts, and yet out of the 
very handsome apparent surplus there has to be taken a further sum 
for interest and sinking fund, actually more than the whole of the 
rest of the costs put together. This may seem an extreme case, but 
an examination of a series of very lengthy tables which the writer 
has . shows that in this particular town the cost of sinking 
fund per unit sold is rather under than over the average. 

The rate of interest at which our municipal authorities borrow 
money is so nearly alike in different towns, that the writer did not 
think it worth while to go into this question in detail. Table VIII, 
however, gives the average for each year. The question of sinking 
fund is, however, much more intricate, and the practice varies Mu 
much. As is well known, the London boroughs obtain money throug 
the London County Council on a 42 years’ repayment system, whilst 
moet other boroughs are only allowed 25 years by the Local Govern- 
ment Board. In some towns powers have been taken under various 
old local acts, in many cases for very long periods. In Glasgow, for 
example, under the old borrowing powers (which are now, the author 
believes, exhausted) the repayment spreads out up to 62 years. 

Tables have therefore been prepared, showing both the cost per 
unit sold, and also the percentage to average capital invested ; and 
to still further probe this question, these have been arranged in two 


ways. First, giving the resulta for each year from 1894 to 1901 
inclusive ; and second, giving the figures according to the year of 
working from Ist to 8th. 

Table VI.—Sinking Fund. 
Percentage to Capital Expenditure (average). 


VI.A 


Year of working ......... 
No. of undertakings ... 


Average percentage 

F . |1894 | 1895 1896 | 1897 | 1898 | 1893 1900 1901 
No. of undertakings ... | 16 | 37 | 51 | 60 | 67 | 79 | 100 | 126 
Average percentage ... |3:22 |2:87 | 2:89 | 2°70 | 2:58 | 2°44 | 2:58 |2:57 

VIb Cost in Pence per Unit Sold. 

Year of working ......... lst | 2nd | 3rd | 4th | Sth | 6th | 7th | 8th 
No. of undertakings ... | 108 | 95 | 81 | 73 | 66 | 53 | 42 | 20 
Average cost.. 1:24 (1:05 |0:97 | 0:92 |0:82 |0775 | 079 | 0°76 
Year... | 1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | 1901 
No. of undertakings ... | 16 | 38 | 51 | 59 | 67 | 78 | 99 | 126 
Average cost. 1°59 |1:29 |1:22 | 101 | 0:92 | 0:80 | 0:80 |0:86 


—————— — —— . — ——  —— — ae ——— — 


Table VI.a.—As far as percentage to capital is concerned, it is 
bound, more or less, to follow the question of capital expenditure, 
and yet it is satisfactory to notice that the percentage fell from 3:22 
in 1894, to 2:44 in 1899. Since then, however, it shows a slight rise. 

In connection with this it may be interesting to note that, while 
in the case of municipalities the charges for sinking fund in 1901 
amounted to 2°57 per cent., in the case of companies for the same 
year it works out to only 1:09 per cent, 10 out of 51 companies 
making no allowance whatever under this head. 

Table VIb.—The cost per unit sold, however, does show some 
improvement, and this may be expected to still further improve as 
the load-factor continues to rise. It should perhaps be stated that 
these tables are compiled almost entirely from the well-known 
Lightning analysis. In some few cases the amount set down as sink- 
ing fund also includes sums set aside as depreciation, renewals, &c., 
in addition to the sinking fund, as required under statutory 
obligations, 

The full tables are, unfortunately, much too bulky for the 
Proceedings, but a summary of each is given. The individual figures 
vary. very much, and, excluding first yeara, which are often quite 
fictitious, the highest cost per unit is at a medium-sized manufac- 
turing town, where for the second year the figure is no less than 
409d. per unit, and even in the third year is practically 3d. (2:99d.). 
In another case, and this one of our large cities, the charge under 
this head is 1 6d. on the seventh year’s working. Another town of 
medium size is paying 1:45d. at the end of eight year’s running, and 
in another case 179d. on the fourth year of operation. | 


Vila Table VII. Load. fuctor. — 
MC DESERT 1896 | 1997 | 1898 1899 | 1900 | 1901 | 
No. of undertakings ... | 48 | 59 | 66 | 74 | 96 | 121 | 
Percentaggnge | 9:49 10:42 [10:79 11°48 12°48 12°75 | 

VII. b i 
Year of working ......... Ist | 2nd | 3rd | 4th | Sth | 6th! 7th | 8th 
No. of undertakings ... | 69 | 75 | 71 | 66 | 61 | 49 | 42 | 19 
Percentaggngge se 11:04 11:34 11:07 |11:54 [12°15 1225 1191 11:89 


There is no doubt that the reduction in the cost per unit is due to 
the improvement of the load-factor, and it is gratifying to find from 
Table VILa how steadily this is increasing, having risen from 
9:49 per cent. in 1896 to 12°76 per cent. in 1901. 

Table VII.b, however, reveals the somewhat curious fact that the 
age of a station does not scem to have such a marked effect on 
the load-factor as one would expect. 


Table VIII. Local Authorities. Financial Results of Electricity Undertakings for Years 1896-1901 $nclusive. 


t6 | Interest, Total 
3 2 | Interest. Sinking fund. 5 nud Cost |. ost, 
i ki . i te t, L4 
s Year. | Capital. | Revenue. 'Total costs. ies CE RON — . 3 : T i ^ai Units sold. 
Ais profits, | P unit. inclusi 
zi Per e inclusive, 

3 | unit. unit per unit. 
VV ee eat oe ee 
50 | 1896 23, 471,490 £405,613, £198,182 | £207,431 £94,006 | 1:14d.| £180,322 2˙19d. 2:42d. | 461d. 19,691,04 
60 | 1897 | 4,529,545 562,831 278,721 284,110 111,457 | 0°87d. 221,377 | 173d. | 2°17d.| 3°90d. 30,721,564 
66 | 1898 | 6,673,540 793,754 588,169 405,585 : : 157,670 0:80d. | 306,898 | 1:56d.|197d.| 3˙53d. 47,204,575 
75 | 1899 | 9,180,448 1,047,480 555,605 491,877 235,752 | 0:81d. 188,739 0·65d.  422,471|1:46d.| 191d. 3°37d. 69,562,652 
97 | 1900 13,129,532 | 1,518,434 903,980 614,154 260,855 | 0:578. 270,523 |0:60d.| . 531,978 | 1-17d.| 20d. | 5174. 108,681,443 
123 | 1901 16,905,034 1,995,821 | 1,067,965 927,858 478,181 |07744. 367,769 |0°57d.| 845,950 | 1:31d. | 1°65d. 2:96d, | 154,615,339 
471 P ET 46, 323,955 |£3,392,618 |£2,951,515 |£1,518,222 0 Pa. |£1,190,164 0.66 62,508, 3590 | 1°39d. 1:894. | 328d. 480, 476,615 
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A glance at Table VIII. will show, perhaps, better than anything 
else what an incubus these capital charges really are. Taking a 
summary of six years we find the following :— 


Total revenge rt ons EU £6,323,933 

99 costs ose 9*5s9909- % %% % „ F 0909508 % % „ 6 66060 3,592,618 

Gross profits. q e REN RS Ks e 42,951,518 
Capital charges Interest ................ s... $1,518,232 
Sinking fund ........ es 1,190,164 

—— 2,508,596 

Net profit. . . £422,919 


As to the effect on the cost of production this may be summarised 
as follows :— 


Ordinary total cost of producing one unit. 1:89d. 
Capital charges—Interest............... eee eee 07734. 
Sinking fund 0:664. 

— — 1:594. 

Total cost. . . cee e 5'28d. 


There are really two separate peints in connection with these 
capital charges which ought not to be confused ; the first is the 
heavy capital expenditure for a given revenue-earning capacity, and 
the second is the short term for repayment which is allowed by the 
Local Government Board. As to the first, it is only natural, per- 
haps, to compare with the rival lighting concerns and see how tar the 
gas industry is affected. Taking the author's own town of Barrow 
as an example of an excellently managed and very succeessful 
municipal gas undertakirg. and comparing it with our own elec- 
tricity works, we find that in the case of the former the revenue 
«mounts to no less than 36:3 per cent. of the capital invested, whilst 
in the latter it is only 10 1 per cent. To put it in another way, the 
gas committee, in order to produce £1 of revenue, have only got to 
invest about £2 153., whilst the electricity committee have to spend 
no less than £10. 

The fact of having to lay out more than three times the capital in 
order to produce the same revenue is surely in itself a sufficient 
bandicap to the electricity undertaking; but when we consider the 
second phase of the subject—viz,, the short period allowed for repay- 
ment—it makes matters much worse, Reverting again to the com- 
parison at Darrow, we find that the gas undertaking, with a capital 
of £116,500, is only compelled to repay £1,056 for the year, whereas 
the electricity undertaking, with a capital of less than half—viz., 
£54,846—is under obligation torepay actually more—viz., £1,079—the 
percentage working out in the one case at 9 per cent. and in the 
other 2:34 per cent. 

Apart from these capital charges the electricity undertaking would 
compare very favourably, the gross profit being 37:8 per cent. of the 
revenue, whilst in the case of gas it is only 25 4 per cent. 

It may be a perfectly good subject for discussion, whether the 25 
years allowed by the Local Government Board or the 42 years 
of the London County Council is the fairer ; probably 30 (with 
perhaps 35 in some cases) would be about right, but the writer 
would prefer to err if anything on the side of safe and sound finance, 
if only the “ powers that be” would see the necessity and advieability 
of suspending the sinking fund for the first three years. No one 
who has the interests of municipal trading really at heart would 
object to a repayment of capital on sound and safe lines. To build 
up a strong reserve fund (call it what you like) before contributing 
to the relief of rates ought to be the leading object of any electricity 
committee, but what we do object to, and that very strenuously, is 
being compelled to build up this reserve out of the rates in the first 
years of an undertaking when no profits are being made. It is this 
fear of a call on the rates, in the earliest stages, that causes 19 out of 
20 stations to be built on such narrow lines, that extensions are 
wanted before even the original scheme is completed, and waste of 
capital resulte, which brings about the very evil which it is sought 
to avoid. So much was said on this subject during the past year 
that the author was loth to touch on it, but felt that a paper dealing 
with electricity supply from a financial point could not be complete 
without at least a reference to it. 


The following ie an abstract of the discussion which took place in 
connection with the above Paper :— 


Mr. CHAMEN, who opened the discussion, said, for his part, he had 
nothing very important to say, except to draw attention to the statement 
near the end of the Paper, which offered a comparison between capital 
expenditure in a gas undertaking and capital expenditure in an electricity 
undertaking. The coal bills of the two undertakings at Glasgow, taking 
the proportion which these bore to the total revenue, worked out at some- 
thing like 12 per cent. of the total revenue in the case of the electricity 
undertaking and 40 per cent. in the case of the gas undertaking. This 
apparently meant that electrical engineers yet had something to draw upon 
as compared with their gas friends, They would all heartily endorse what 
Councillor Smith had said about an extension of the period for the repay- 
ment of loans, and also what the president had said in his opening address 
upon this point. It seemed to him that it would be an enormous advan- 
tage if there was a standard in this respect throughout the whole of the 


country. But before he sat down he would just like to disabuse the minds 
of the meeting of the idea that at Glasgow, as had been stated by Mr. 
Smith, they had 62 years in which to repay their loans. This privilege 
had been enjoyed for some time, but the time came when they had to get 
a new loan, and it was decided that they should pay 23 per cent. on the 
new loan, and this modified things considerably. 
Mr. €. S. VESEY-BROWN, referring to a sentence early in the Paper, 
pointed out that if the balance-sheet of a company was not satisfactory, 
the board of directors had to face an indignant body of shareholdera. 
Members of a committee of a corporation, on the other hand, had, as a rule, 
about six months’ grace before they had to face their shareholders, or rate. 
payers, where the board of directors of & company had only about seven 
days, Thus the ratepayers had had the time to forget the unpleasant 
report. The author also made the remark that there were a large number 
of provisional orders which had been obtained simply with the idea of keeping 
out a private company. But it was interesting to find that these powers 
were being very largely transferred to companies, especially in the case of 
the smaller towns. With regard to tables IIL« and III. ö. he had inves- 
tigated one or two towns whose accounts for 1901 were available, with the 
following results. Incidentally, however, he might mention that of the 
towns mentioned by Mr. Smith; some 25 were supplying traction, and of 
the companies only seven were supplying power for this purpose. The 
plant required for this work was taken into account in making up 
the cost and the capital outlay per kilowatt, so that before any 
comparison should be made as regards capital outlay per kilowatt for 
lighting, the capital value of the traction plant should be deducted. 
Reverting to the cases which he had investigated on this point, 
he gave four as examples: Ayr, with a population of 29,000 inha- 
bitants, had 1,200kw. installed in 1901, of which one-half, practically, 
was allocated to the traction undertaking. A sum of £56,000 had been 
spent upon the plant, or £46 per kilowatt. The traction plant worked out 
at £90 per kilowatt. Scarborough, which was purely a lighting company 
—an alternating-current concern—had about 1,000kw. or 1,100kw. in 1901, 
ard they had spent £51,000, or about only £50 per kilowatt. In Dundee 
there was a population of 160,000 at the end of 1901; the capital outlay 
was £91,0C0, or £100 per kilowatt. Norwich, with a population of 110,000, 
and which was until recently served by a company, the capital outlay had 
been £118,000, or nearly £58 per kilowatt. At Norwich practically the 
same number of units had been sold as in the other towns, but on com- 
parison with Dundee there were nearly four times the number of consumers 
—viz., 1,858 to 580. Both had worked for the same number of years and 
had equal chances as regards competition with gas. In his own mind he 
was perfectly convinced that the town which was exploited by a company 
wis far better served than the town exploited by a local authority. 
He could give many other instances of the difference between com- 
panies and corporations, which all went to prove that Tables Illa 
and III.“ of the Paper were entirely misleading without some other 
method of dividing the analysis up to show what proportion should be 
allocated to traction, public lighting, power supply or any other of the 
divisions into which electricity eupply could be divided. Another point 
with regard to the capital outlay was the proportion which should be 
taken off for public lighting plant. He had mentioned Ayr and Scar- 
borough. Ayr bad 85 are lamps, Scarborough had none in 1901. Now, 
85 arc lamps required à considerable amount of plant to supply them, 
and the capital outlay for it was only allocated to the public lighting. 
If it were used for anything else this ought to be taken out of a com- 
parison between the company and the corporation. Tables IV.a and 
IV. ö, with regard to cost of production, he had not very carefully gone 
into, but here again the question of public lighting came in. Each of the 
large towns where the corporations had established works had the advau- 
tage of public lighting in some form or other, and company engineers had 
not had the same advantage which corporation engineers had. In making 
a comparison of this sort Mr. Smith should have stated that the companies 
were not always in the position of being able to say that they would put 
up 50 arc lamps, or a system of tramways, and take a supp'y at 2d, per 
unit in order to be able to give a nice balance-sheet. Another point with 
which he did rot agree in the Paper was the method of determining the 
bearing which various parts of the costs had on the total. He did thirk 
waxes should have been taken into account in Table 1V.c. Wages affected 
everybody, and in goi g through the costs sheets of any concern these 
would always be, with the exception of sinking fund, the next item to 
coal. He certainly thought that a very great deal might be done with 
labour saving appliances in order to bring down the cost per unit to what 
Ald. Smith showed to be the ideal cost. Table V. showed that the cor- 
poraticn w uld have had nearly half a million more money in 1901 if they 
had obtained tlie same price per unit as the companies. But if companies 
had been supplying the same amount of traction or public lighting as they 
supplied in 1901 their price would have been the same as the corpora- 
tions. Referring to the last part of the Paper, he asked, Did anyone 
ever hear of any objection being made to the repayment by corpo- 
rations of loans on sewage plant or drainage or anything of the sort! 
Why not repay the interest on a plant which wore out a great deal 
quicker than drainage and waterworks plant? There had been the sugges- 
tion which possibly found favour with some people, that a smaller sinking 
fund should be provided, and the balance put by as a reserve fund. Per- 
sonally, he thought the Local Government Board was right in saying that 
no reserve fund should be put away until the sinking fund had been 
paid. He knew of a gas works owned by a certain corporation which had 
accumulated the nice little nest egg of £350,000. 'The gas manager put 
before his committee a proposal to add water gas plant to the gas works. 
They applied to the Local Government Board, which would not sanction 
the propoeal for some reason or another. The committee then coolly put 
its hand on the £30,000 and the gas works were now without any reserve 
whatever. They had taken illegally the sum put by for depreciation and 
reserve of the gas works of the town in order to invest in new plant, and 
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until the accounts of local authorities were audited either bv the Board of 
Trade, as company accounts were, or by independent auditors, some check 
must be put upon such a thing happening. The sinking fund was a 
heavy item, but a company had to provide a sinking fund in the same 
manner exactly (cries of “ No"). The company pays 5, 6, 7, 8 or 10 per 
cent. and it told its shareholders that at the end of 42 years they got 
their capital back, provided they kept their plant in order. But if 
they did not keep the plant in order, at any rate, the shareholders 
were getting sufficient to provide a sinking fund for themselves out of the 
dividends. What was the object of paying 5 or 6 per cent. if the share- 
holders did not provide interest and sinking fund ? 

Major-Gen. C. E. WEBBER said that he was not going into the question 
of municipal trading. His opinions on this were known by his advocacy 
of municipal telephony during the past 50 or 40 years. [Major-Gen. 
Webber is mistaken ; the telephone had not been invented 30 years ago.— 
Eo. E.] In the matter of rate assessment and road repair, local authorities 
and companies were not placed on an equal footing. On the one hand the 
corporation or local authorities never rated private companies in the same 
way as it rated its own undertaking ; and, secondly, never charged the 
saine prices for the restoration of the roads. In London the amounts paid 
by the shareholders of local companies in this way represented 27 per cent. 
of the income which they would otherwise rece.ve on their capital. This 
was seen yeara ago in Paris, so that the Government of France, when it 
divided Paris up into sections for the supply of electricity, laid down that 
whatever the tax on these undertakings should be, it should never exceed a 
certain percentage—he thought between 10 and 11 per cent. 

Bailie WILLOCK (Glasgow) dealing with the question of sinking and 
depreciation funds, said that if a corporation had money for depreciation 
it applied it; but if the private company had money for depreciation and 
none for dividend, they declared a dividend and held off the depreciation. 
On this question his committee were guided by figures compiled by Mr. 
Chamen, their engineer, to give the probable life of each part of the 
undertaking. The possibility of selling old machines or too small sets at 
their proper value was very remote, and in Glasgow they deleted them 
from the accounts. As to whether a depreciation or reserve fund should 
be set aside, he pointed out that no interest was paid upon a depreciation 
fund. They were not in favour, in Glasgow, of contributing to the rates, 
in spite of its being done in some English cities. It meant an unfair 
return to the ratepayera in proportion to the extent to which the par- 
ticular commodity was used. The best thing to do was to give the services, 
no inatter what they were, to the consumer at the lowest possible rate. 

Bailie MACKENZIE (Edinburgh) said that comparisons between com- 
panies and corporations was an idle waste of time. He greatly objected 
to the policy of relieving the ratea out of the profits of electrical or other 
undertakings. Within the past few days this step had been taken by the 
Edinburgh Town Council in his absence; but he intended to fight the 
matter on his return, and point out that in the event of any heavy 
expenditure having to be met there would be no funds to do it with. He 
preferred to have a reserve fund and not a depreciation fund ; the latter 
was paid off and ceased to exist, whereas the former was useful to fall 
back upon in the case of a lean year. He did not advocate municipal 
trading beyond the domain of water, gas and electric supply, as it was not 
reasonable to expect the men of which town councils were composed, to be 
able to manage large undertakings in the way of the supply of electrical 
fittings, &c. 

Councillor SCOTT (York) said that if good commercial men would come 
upon town councils, instead of wishing to run the business for the benefit 
of shareholders, municipal trading could be made much more profitable 
than it was now. At present he considered it better for the working man 
to manage these things for the benefit of his fellow-man, than that a com- 
pany promoter should manage them for the benefit of himself. He entirely 
disagreed with Mr. Vesey-Brown that companies paid dividends in order 
that shareholders might write off their capital. The real reason was to 
increase the price of the shares. He agreed with the author that the 
period for the redemption of loans ought to be lengthened, and that some 
grace should be given before the commencement of repayment. This fact 
had had a great deterrent effect upon the York undertaking, as in 
those circumstances they would have started with a much larger expendi- 
ture, which would have been much more economical in view of the growth 
of the undertaking. He disagreed with Maj.-Gen. Webber on the question 
of rating. This was in the hands of quite a separate authority, under 
which the electrical undertaking was rated on worse terms than the gas 
company. ‘The same applied to the restoration of the roads, the electric 
supply undertaking being charged more than the gas company. He also 
agreed with previous speakers that it was absurd to talk of carrying money 
to the relief of the rates. Have a reserve fund, which could be drawn 
upon, leaving the ratepayer to benefit by a cheap supply of electricity. 

Dr. PANTON (Bolton), taking up Mr. Vesey-Brown’s point that no 
notice had been taken in the tables fin the Paper comparing the capital 
coet per kilowatt of the electric traction plant owned by the municipalities, 
said that he took out similar particulars a few years ago, when practically 
no municipalities supplied current for tramways, and the result was pre- 
cisely the same. He attributed the lower cost of the municipalities to the 
fact that they paid {for everything in ready cash, and did not pay for any- 
thing in shares. 
on the question of rating. They did not assess their own undertakings in 
the provinces. From other statistics which he had taken out he had 
ascertained that during the past three years, taking all company and muni- 
cipal undertakings, the amount of capital repaid by municipalities was 
2°10 per cent., including what had been put to reserve, whilst the whole of 
the reserve funds of the companies was only 1°31 per cent. With regard 
to obtaining a longer period for the redemption of loans, at Bolton they 
had not been able to do this, but they had compensated for this during the 
; past three years by writing off 4 per cent. of the capital and 1 per cent. for 
the depreciation fund, 


He was afraid that Major-Gen. Webber was misinformed | 


Mr. W. L. MADGEN was surprised to hear the speaker from York 
making unworthy and unnecessary reflections upon company directors, 
who, he contended, were just as honest and respectable in private life as 
aldermen or town councillors. Indeed, many aldermen and town councillors 
were themselves directors of private companies and other branches of 
enterprise. It was a most curious phenomenon in connection with the 
venture of municipalities into a new industry which was so much within 
the domain of experimental science, that they did not hesitate, after a few 
months’ experience, to express convictions which many who had been a 
number of years in the industry would not think of expressing. Mr. Smith 
was a man of high standing in his town, and a man of considerable 
commercial experience, but he was an example of what he had just said — 
viz., merely upon superficial data he had expressed convictions which few 
electrical engineers of long experience would venture to make. Mr. Smith 
said at the beginning of his Paper that selected figures might be made to 
prove anythiug. He would add to that by saying that figures which had 
not been selected proved absolutely nothing. He would give a few examples. 
In Table III. it was shown that the capital expenditure per kilowatt of 
plant put down by municipalities was £90, and in the case of companies 
£117. But Mr. Smith omitted to say - because he did not know—that that 
£90 did not include everything. It did not include the costs which had 
occurred previously to the opening of the station. The items for interest 
and sinking fund were then paid out of the rates, In several cases large 
sums had been paid out of the rates which did not appear in the accounts. 
One such instance was South Shields. Furthermore, the companies were 
dealing for the most part with rural districts, whereas the corporations had 
reserved to themselves places like Sunderland, South Shields and numerous 
other large towns, so that on this account it was to be expected that the 
capital cost per kilowatt for the companies would be heavier. Another 
point which Mr. Smith had omitted, presumably because he did not know, 
was one mentioned in Mr. Arthur Wright’s presidential address to the 
Association in the first year of its existence—viz., that any calculation of 
comparative cost per kilowatt was utterly fallacious because it did not 
take into account the mileage of mains. Further, many of the so-called 
prosperous towns mentioned by the author had had their supplies 
inaugurated by private companies, such as Liverpool and Leeds.  Person- 
ally he had the greater respect for the young engineer who managed to 
make a successful scheme in towns of about 10,000 inhabitants, than for 
the self-satisfied councillors of a large city such as Glasgow, whose electricity 
undertaking could not be otherwise than successful. 

Councillor DOWSON (Doncaster) said no company would undertake a 
scheme for a town of 10,000 inhabitants unless there was a prospect of its 
being a paying concern. He also advocated an alteration in the system of 
repay ment of loans. At Doncaster they had to pay back £2,700 during 
the first year, and they were a year and a-half before they earned a penny. 
Had any company ever been known to pay £2,700 out of the shareholders’ 
pockets before a dividend had been declared ? 

Ald. COOTES, of Hanley, said that previously to the articles in The Times 
a short time ago, on the question of municipal trading, both companies and 
municipalities were content to go on doing their own business in their own 
way and according to their own knowledge and opportunities. But the 
capitalista had, by means of the above-mentioned articles, put the munici- 
palities upon their trial, and he was convinced that they had surprised even 
the capitalists in what they had been able to do. "Things were now the 
reverse to what they were originally—viz., that municipal trading had the 
advantage over private enterprise. . 

The PRESIDENT (Mr. J. F. C. Snell), in calling upon Mr. Smith .to 
reply, said he was a little sorry that the discussion had devolved into the 
question of municipalisation versus anti-municipalisation. It had rather 
wandered away from the subject of the Paper. 

Mr. Ald. SMITH, dealing with the criticisims of Mr. Vesey-Brown, 
said he did not think it made very much difference in comparing cost 
whether the undertakings supplying traction were separated from it or 
not, In both cases they required land, buildings, generators and switch. 
boards, the only difference being that in some cases they did not supply the 
mains. There might be something in the fact that there were costa 
incurred by companies in promotion, shares, &c., which helped to water 
the capital. He was greatly in favour of a period of grace being allowed 
before repayment of loans commenced. In the case of railways interest 
was in many instances paid during construction, and in this way were the 
municipalities handicapped. As to the repay ment of capital, his figures 
showed that, generally, companies did not make a very generous allowance. 
Whether the prudent shareholder put by so much out of his dividend to 
form his own sinking fund, he did not know. With regard to rating of 
the charges for opening streets, raised by two speakers, in provincial cor- 
porations, the assessment was dealt with by the overseers, who had no con- 
nection with the council whatever. He knew that many engineers were 
of the opinion that their undertakings were over assessed, But be this as 
it might, the municipal undertakings were not treated any differently to 
private companies. With regard to repairs the same thing applied, and 
they not only had to pay the cost of reinstating the streets, but they had 
to keep them in repair for six months afterwards. On the question of the 
constitution of the electric lighting committee, he pointed out that this 
committee always acted under expert advice, so that the question of 
whether they could manage the undertaking better than the board of 
directors of a company did not come in. Coming to Mr. Madgen's remark» 
he said it was not his intention, in writing the Paper, to lead the discussion 
into the channel it had gone. But owing to the fact that the Municipal 
Trading committee was now sitting, municipalities were, to a certain extent, 
upon their trial, and he thought it best to put the matter in the manner 
he had done. But he was rather surprised at Mr. Madgen disputing the 
figures, having regard to his connection, some time back, with the journal 
from which they were taken. 

A vote of thanks was accorded to Mr. Smith at the conclusion of the 
discussion, 
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MUNICIPAL TRAMWAYS ASSOCIATION. 


The annual meetings of the Municipal Tramways Association 
were held in Glasgow on July 8th, 9th and 10th. Mr. John 
Young acted as president, and an abstract of his address appears 
below. 


The first year's work of this Association has just been completed, and 
the membership embraces chief and assistant tramway ofticers and repre- 
sentatives of corporations and local authorities owning and operating tram- 
ways. There is also a managers’ section, which will meet periodically as 
required. Almost all the corporations eligible have joined the Association, 
and their respective tramway committees are represented at this confer- 
ence. The membership now numbers 93. We have invited the Street 
Railways Association and the Street Railways Accountants Association of 
America, the Union Internationale de Tramways and the Tramways and 
Light Railways Association to send representatives to this conference. 
Some of these associations are represented here to-day, as are also a few 
others with whom we are more or less associated. 

Although there is still a difference of opinion on the question of muni- 
cipalisation, it must be conceded that in this country at least municipal 
tramways are an accomplished fact, According to the latest returns for 
the United States, the length of line has increased in 12 years froin 
8,123 miles of single track to 22,589 miles, and of these 21,920 are electric 
lines. In this country, although we were slower than our friends in 
America and on the Continent in adopting electric traction, the progress 
has been rapid during the past few years, We now have about 2,000 miles 
of electric tramways, while four or five years ago there were only a few 
miles. As regards the already municipalised tramways, I think that the 
object lessons on the operation of tramways on the best commercial lines 
which the municipalities are now giving to the country, may well make 
Parliament feel disposed to lighten their own hands and those of their 
public departments at Westminster and Whitehall, by throwing more direct 
responsibility upon the local authorities with their respective undertakings. 

If our Association can, by encouraging mutual assistance and co-operation 
among its members, help to maintain our municipal tramway undertakings 
at the highest point of efliciency in every respect ; if we can continue to 
show how tramways can be operated so as to serve the greatest good of the 
community, by transporting them cheaply, comfortably and speedily from 
point to point within the area in which they live and work, the Government 
is bound to recognise this sooner or later, and to encourage it in their own 
time and way. It is, unfortunately, the case that there are a few 
instauces—very few, however, of municipal tramways which at present 
form a burden on the rates, I should say, however, that the obvious 
lessons to be learned from seeming failures in tramway enterprise, whether 
municipal or private, are that districts can be over-tramwayed and that 
tramways can be over-capitalised. I think it is admitted that the first 
duty of municipalities operating traniways is not so much to show a large 
profit as to give the best and cheapest possible facilities of transport con- 
sistent with safe business and sound finance. If they err, it must be on 
the safe side. On the other hand, nothing should be dealt with or given 
away as profit which, under safe and sound accounting, can be luoked upon 
as doubtful. Here, again, it is better to err on the safe side. Operators 
and manufacturers have undoubtedly benefited by the earlier experience 
of our friends abroad, and it is almost unnecessary to say that we shall be 
only too glad if we can return the compliment. 


At the conclusion of {the presidential address, Mr. James 
Dalrymple, of Glasgow, read a Paper on “ Standardisation of 
Accounts,” reference to which is made in our leading article. 
Following this, Mr. Alfred Baker, of the London County 
Council Tramways, read a Paper on “ Hours of Labour and 
Rates of Pay obtaining in various Municipal Undertakings in 
Great Britain.” An abstract of this will be found below. 


This Paper does not profess to be anything more than a mere compilation 
of figures relating to rates of pay and hours of labour obtained from various 
municipal tramways in the United Kingdom, together with some informa- 
tion as to the conditions under which tramway men are employed in 
different towns. I propose to confine myself, as far as may be, to the out- 
side staff —viz., motormen, conductors, &c., because, in the first place, these 
men always form much the largest proportion of the men employed ; and 
secondly, because the inside staff are generally of the artisan class, who 
are paid either trade union rates of pay or at rates obtaining in the district 
for similar work. 

With only one or two exceptions, every town has adopted a graduated 
scale of pay for drivers and conductors, new men starting at the lowest 
rate and rising to the maximum by length of service, varying from six 
months to three years. I have more than once heard this system bitterly 
attacked, it being argued that one man may become as proficient as another 
after about a month's service, but those of us who are engaged in the actual 
operation of tramways are fully aware of the fallacy of this argument. We 
know that the percentage of accidents of one kiud or another with which 
we have constantly to deal is considerably higher where new men are con- 
cerned than where the men have been in the service, Bay, two years and 
upwards. I find, taking the maximum rate of pay in all cases for motormen 
and conductors that the average over the whole country is as follows :— 
Motormen, 6}d. per hour; conductora, 5}d. per hour. This works out, 
taking 60 hours a week as the standard, at 318. 5d. for motormen and 
26s. Id. for conductors. Out of the 33 towns only two—viz., London and 
Glasgow—pay motormen and conductors equal wages. In the remaining 
31 towns motormen are paid at higher rates than conductors, It might 
be interesting if, in the discussion, members will state their views why 


there should be this differentiation, which is not recognised in London and 
Glasgow. For my own part, 1 cannot see why the driver of an electric car 
should receive more pay than the conductor, who is in charge of everything 
except the driving, unless it be in some rural district, with a sparse popu- 
lation and light traffics, where boys or youths may well be employed. In 
London the Commissioner of Police will not issue a licence to any person 
under 21 years of age. It is true the motorman is more exposed to the 
weather, that he requires great judgment, nerve and steadiness, and that 
it is on these qualities the lives of the public in our crowded cities depend, 
as well as tlie pockets of his employers, but it is also true, speaking of city 
traftic, that the conductor has equally onerous duties to perform. The 
negligent starting of a car while the passenger is in the act of mounting or 
leaving it involves liabilities to his employers as serious as careless driving. 

Placing the towns in order according to the wages paid to motormen per 
hour, I find the list comes out as follows :—London County Council 744., 
Brighton, Manchester and Halifax 7d., Glasgow, Huddersfield and Rother- 
ham 6#d., Birkenhead, Buraley, Cardiff, Bradford, East Ham, Nottingham 
and Sunderland 613., Leeds, Rochdale and Wallasey 6}d., Blackpool, 
Bolton, Darwen, Doncaster, Dundee, Oldham, Portsmouth, Southport, 
Stockport and Warrington 6d. Other towns are slightly less. 

With regard to conductors, the towns come out in slightly different order, 
although the London County Council still heads the list with 74d., some 
undertakings going as low as 5d. Generally speaking, each corporation 
must fix rates according to local conditions and regardless of what is being 
done in other places, 

It may be taken that a 60-hour week is the standard, and considering 
the nature of the work, ] am not one of those who consider 60 hours a week 
on a tramcar outrageously long. 

During the last five years under municipal control and largely by the 
aid of electric traction, although not in every case, tramway men’s hours 
have been reduced by 48 per cent., and at the same time their wages 
increased by not less than 42 per cent. 1n London it has cost the Council 
upwards of £40,000 a year to give its servants a 60 hours’ week and a 
decent living wage. During the period from 1897 to 1902 the tramways 
open for public traffic increased from 1,031 miles to 1,484 miles, the number 
of cars from 4,864 to 7,752, and the number of passengers carried from 
788,600,000 in 1897 to 1,400,000,000 in 1902. I believe that during the 
next five years still more striking results will be shown. It seems to me 
that one of the best methods to adopt to attract the most desirable class 
of men to the service is to do what has been done so successfully in two 
or three of the large towns—namely, for the municipalities to assist in the 
formation of friendly societies for the benefit of the men. 


Mr. C. J. Spencer then read his Paper on * Tramway Con- 
ditions in America and Great Britain Compared,” of which the 
following is an abstract :-- 


1 was in the States and Canada in the latter part of April and the early 
part of May, 1902, and whilst there visited New York, Pittsburg, Cleveland, 
Buffalo, Boston and Philadelphia, and Toronto and Montreal in Canada, 
80 that the impressions gathered of American and Canadian practice were 
from the above-mentioned places. My British comparison was the state 
of atfaira in Bradford, with a municipal tramway system of about 230 cars, 
serving a population of 281,000, scattered over an area of 22,800 acres of 
very hilly ground, so that the lines in Bradford present, in addition to 
traffic problems, engineering difficulties. In the majority of cities the 
fare problem as we know it in England did not exist. On the other side 
of the Atlantic the universal 5-cent fare does away with the stage system. 
I believe that to this universal fare system the Americans owe a great 
measure of their success Unfortunately in England the penuy seems to 
be the only universal fare that can be considered, and, as most systems 
depend upon the receipts from the short-distance passenger, it is often 
found that traffic returns will not allow more than about 2 miles for this 
fare. Compare this with the American (23d.) fare. The receipts from the 
short-distance passengers are 150 per cent. higher than in England. Not 
many tramway committees would consider very long what to do did they 
know that their passengers would ba willing to pay 24d. where they now 
pay ld. for short distances, on consideration that all stages be abolished. 
Wages and, perhaps, some other expenses are higher in the States than 
here, but not by any means are they pro rata with the fares. Apart alto- 
gether from the outcry of the public, an increase in the minimum fare on 
British tramways would not pay. Englishmen will walk short distances 
rather than pay even ld. Not so the American ; he realises that time is 
money, and that the expenditure of a 5-cent fare is small compared with the 
eaving of time. 

No conceivable system could be simpler than the American. The con- 
ductor receives his 5 cents, and registers the fact on the clock-face 
indicator by pulling the indicator cord running the full length of the car. 
The check is the fear of the unknown passenger, who can easily see if any 
roguery is taking place. Should a man be reported by a “spotter” for 
sharp practice, his chances for further employment as a car conductor for 
the company by which he was employed, or any other, are remote, His 
photograph is sent round to each line, along with the cause of his dismissal. 
In two cases my own fare was taken by the conductor, who failed to 
register it. I had the pleasure of discussing the matter with a street rail- 
way manager, who admitted freely the weaknesses of the system. I 
naturally asked if the bell-punch and tickets had been tried, aud he replied, 
“Yes, but I guess it takes too much gilt off the nickel."  Fare-collecting 
systems are determined by the conditions that determine fares, so that a 
simpler system similar to the American is only possible where fares are 
simple also. 

So far as the frequency of service, &c., is concerned, I saw nothing 
different to the usual practice in this country ; the service run on any 
particular section is determined by the earnings per car-mile. Americans 
are, perhaps, as may almost be expected, jusc a little more enterprising in 
this direction than the average tramway manager here. For example, in one 
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city visited I noticed on & traffic return sheet that a certain section was 
earning not more than 6 or 7 cents (5d. or 34d.) per car-mile, and that a 
fairly good service was being run. Upon inquiry l found that this par- 
ticular section had been laid for the purpose of developing an estate (which 
I presumed was owned by the street railway company). In many places 
I found street railway companies owning and running pleasure parks, &c., 
and advertising with due modesty their wonderful beauty and suitability for 
pleasure purposes. In these matters we certainly have something to learn. 
I believe that many lines which are at present non-paying could be 
improved by a little judicious expenditure in the direction just mentioned. 

Though speeds are fixed by the various cities in which the street railway 
companies operate their lines, yet it seems to be recognised that the speed 
per hour allowed is the average schedule speed, and not the maximum 
attained between any two given points. On the other hand, cars do not 
travel in the busy streets of the cities much quicker than they do here. 
Much, however, is made of quick acceleration, and a good average speed is 
obtained more by this means than by running at the high maximum rate. 
The controlling pointer is shifted from the zero position to full speed in an 
incredibly short space of time, and it is as well that American passengers 
have become accustomed to it. In Bradford I have, for 12 months, been 
gradually increasing the acceleration, with a result that my average speed 
has increased from about 54 to 6} miles per hour on all sections, and 
current consumption falling from 1:6 to 1'4 units per car-mile, We have 
been successful in Bradford in getting increased speed, and our maximum, 
previously 8, is now 12 miles per hour. 

The average American overhead equipment is generally put up roughly, 
cheap and nasty. The cars are far from clean, and the track in many 
instances bad. Neither can the average conductor be complimented on his 
civility. I must say that my remarks do not apply to all the systems 
I saw. Several are the very opposite, and rank, I should say, among 
the smartest and best tramway organisations of the world. In no case 
did I see a slower service than a five-minute, and in the busy parta of the 
cities there was a continuous stream of cars going in both directions. 
On the question of design, upkeep, and care of cars, I found that matters 
stood pretty much the same as they are here. In some cities I found the 
engineer advocated a regular overhaul of the equipment. At othersit was 
considered good policy to allow the motors, &c., to run until they showed 
distinct signa that, unless an immediate overhaul was made, a breakdown 
would occur. At Cleveland, Ohio, I found a system of inspection of equip- 
mente that I considered very good, and have since adopted the principle at 
Bradford, with excellent results. Motors, controllers, &c., are examined 
daily whilst the cars are in service at some convenient terminus. It thus 
becomes unnecessary to employ a large staff of night men for inspection on 
small work repairs. The motor inspector notes any defect which is develop- 
ing, and orders the car to remain at the repairing depot; he is better able 
to find and hear of the little faults in the day time and during service 
hours. In all the workshops I came across a compressed-air plant was in 
operation, which [was used for various purposes—cars were swept out, 
motors cleaned, and building surfaces cleaned by air jets. Pneumatic 
tools—drills, chisels, hammers, lifts, &c.—in successful operation, connected 
to the compressed-air main laid in the shop. We have, since my visit, 
adopted a compressed.air plant in our own repairing shops, with corre- 
sponding benefits. I fail to see that we are behind America in this country 
with regard to tramway matters and whilst we learn much from our 
friends across the Atlantic, yet, in some things, I feel that the Americans 
would equally benefit by a visit to us. 

DISCUSSION. 

Mr. FELL said that they run 3} miles for 1d. in Sheffield, that sum 
being the maximum fare from the centre of the city to any terminus. 
All sections were divided into 4-mile stages for Id., and these fares 
represented about one-fifth of the passengers carried. They would not 
make a profit if it were not for the 4d. stages. A man travelling 5 miles 
out of the city should not be a bona fide traveller, He believed the Board 
of Trade would increase speeds. 

Mr. BAKER, of the London County Council tramways, thought there 
was a great deal to be eaid for a universal fare. In London 92 per cent. 
of the passengers paid 4d. and 1d., and only 8 per cent. of the fares were 
overld. It was doubtful whether a car carrying more than about 50 pas- 
sengers was economical with 4d. fares. 


The last Paper was by Mr. L. MacKinnon and related to 
the “Selection and Training of Motormen and Conductors.” 
The following is an abstract. 


The success of any tramway system depends to a very large extent on 
the careful and judicious selection of the traffic staff. In Glasgow the 
selection of these men is attended to personally by the traffic superinten- 
dent. The bulk of applicants for situations are seen at a fixed hour, but 
it has been found of great service for the traffic superintendent to, as far as 
possible, hold himself in readiness to interview likely applicants at any 
time during business hours. Roughly speaking, three applicants are found 
to be unsuitable for every one whose application is worth considering, and 
out of those whose applications are considered only about 40 per cent. are 
finally accepted, and enter the service of the department. No man is 
eugaged as a motorman or conductor who is under 21 years of age, and it 
is the endeavour of the department to obtain the services of young men. 
In connection with the department there is a flourishing friendly society, 
with à memberahip of 2,500, and the medical examination for entrance into 
the service is made to cover admission into this society. Membership ie, 
of course, optional. The medical examination is of a very thorough nature. 
This is in the interest of the society as well as the department, as a 
superannuation fund is now being accumulated, so that members of the 
friendly society who have served for 15 years and upwards in the depart- 
ment may, on becoming unfit for work, receive a subatantial weekly 
allowance, 


Should the applicant get through all the medical examinations, he is put 
under training as a conductor for eight days, during which period he is 
paid full wages, The best qualitied conductors at each depot take charge 
of the learner and train him carefully in his duties. During his period of 
training he is expected to havea turn on all the routes operated from the 
depot at which he is trained, and he is trequently visited by an inspector, 
who observes his progress, At the end of his period of training, if satis- 
factory, the probationer's practice note is signed by the men who have been 
teaching him, and he undergoes an examination by a ticket inspector, who 
also signs the practice note, if satisfied. On presentation of this note at 
the head office the applicant is engaged. All the men are finally seen by 
the general manager. After a period of satisfactory service as conductor 
—generally about six months—each man is withdrawn from the cars and 
put under training as a motorman. In Glasgow a fully equipped school 
for training motormen has been fitted up at the Coplawhill car works, 
where the men are trained by an experienced engineer, The period of 
training extends over 12 days, during which full wages are paid to the 
men. A single-truck car of the standard type is erected over an inspection 
pit and supported on blocks so that the motors and gearing may be seen 
in operation. The car body is simply a skeleton which is mounted on a 
truck. All motor cables and lighting wires are painted in distinctive 
coloura. This enables learners more readily to understand the general 
scheme of connections and location of various switches, fuses, &c, The 
braking gear and sand apparatus can easily be inspected. The car has a 
movable floor, so that the motors may be laid open for examination. On 
the platform a series parallel controller is erected with the usual 
operating gear, and glow lampa are connected across the motor terminals 
so that the action of the controller may be more easily under- 
stood. The trolley is connected to a “live” wire supplying the 
necessary current for motors and lights, and the school is also equipped 
with samples of each trolley pole and standard used on the cars. 
On a long platform at the side of the school, opposite the car, 10 controllers 
and brake handles are erected in the same position as they are fitted on the 
cars, and samples of all types of controllers in use on the system are fitted 
up for examination and inspection. The brake spindles on the platform are 
each connected to a strong spring, so that their action is practically the 
same as the actual car brakes. Large diagrams showiug controller con- 
nections are used to explain the action and proper working of the controllers 
and electric brakes, and the men are also instructed in the use of a tele- 
phone similar to those erected at various points on the syetem. 

The class in the school generally consists of 12 or 15 men. From 25 to 
50 per cent. fail to pass the necessary examination. Each man is supplied 
with instruction book, and during his first three days’ tuition he attends the 
school. On the first day the instructor carefully explains the use and action 
of the various appliances fitted on the car, and shows how the mechanism 
should be operated. Learners are also drilled by means of the fixed con- 
trollera and brake spindles already referred to, and the correct manipu- 
lation of the handles is explained, particular attention being paid to correct 
methods of acceleration and braking of cars for service and emergency 
stops. On the second day the men are taught how to detect common 
faults in the car equipment, and also what to do in the event of any break- 
down in the electrical apparatus or overhead gear. On the afternoon of 
the second day all the points taken up are again gone over and a preli- 
minary examination made to see how each man is progressing. On the 
third day the class is taken out to Coplaw-street, where a depot connection 
with a considerable grade has been laid. Here the men are tested on a 
special school car fitted with magnetic and rheostatic brakes. Each 
man is carefully coached in running the car both backwards and 
forwards, and every possible care is taken to instruct the men in all 
points relating to practical operating of the cars. They are also taught 
to handle live wires and how to make them "dead" when necessary. 
For the next four days— that is, on the fourth, fifth, sixth and seventh days 
—the learner is out on the road under the care of an experienced motor- 
man, who has, after examination, been authorised to instruct learners, 
The learners are frequently visited on the road by the motor inspectors, 
who make notes of the progress shown, and report to the chief instructor. 
On the afternoon of the seventh day the learner goes back to school for a 
prelininary examination in his knowledge of car details and platform 
duties, unsuitable men being rejected and returned to conducting. The 
next three and a-half days are again spent on the road, under an expe- 
rienced motorman, and special attention is given to those men who have 
shown signs of nervousness or carelessness. The afternoon of the twelfth 
day is taken up with an examination conducted by the chief instructor 
at the school, when suitable men are passed, and their lines forwarded to 
head office. As the tramway system has been steadily extending, there 
have been for some time past about 40 men under instruction each month. 
A system has been instituted in Glasgow of examining each motorman or 
motorman-conductor once every three or four months, and men who fail to 
answer questions satisfactorily at this examination are withdrawn from 
the list of motormen. These periodical examinations are absolutely 
necessary on a large system, as it is impossible for the superintendent 
otherwise to get at the undesirables. Some men who qualify will forget 
all they have learnt within a very short time. A periodical examination 
every three to four months has also been instituted for conductors. This 
examination embraces all the rules laid down as to the duties of conductor. 


Civil List Pensions.—A civil list pension of £100 has been 
granted to William Raymond, George Francis and John Jellett 
FitzGerald, during the minority of any one of them and in 
recognition of the services rendered to science and education by 
their father the late Prof. George Francis FitzGerald, F. R. S. 


in trust to their mother, Mrs, Harriet FitzGerald. 
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THE ARRANGEMENT AND CONTROL OF LONG- 
DISTANCE TRANSMISSION LINES.* 


BY E, W. COWAN AND L. ANDREWS. 
(Concluded from page 495.) 


The intermittent arc at switch break has been compared to the 
Wehnelt interrupter, the self-induction and electrolytic polarisation 
of the latter being replaced by the self-induction and capacity of 
the former. In one installation we have been associated with, the 
capacity of the mains was no less than 87:8 microfarads. It is not 
difficult to get some idea of the volcanic condition of a circuit 
under such conditions, the roaring arc at switch or fuse kicking 
waves of E.M.F. into the circuit, which are met by surging waves 
of varying periodicity, travelling about the cables and their branches 
at a speed something lets than that of light, causing resonant effecta 
where their crests coincide and rises of pressure at everv terminal 
point and every point where there is a change to greater inductance 
and less capacity. Such a storm of colliding E M.F.’s will break 
down the insulation of any system. Arcs have been drawn out to 
& length of 35ft. under such conditions with 40,000 impressed volts 
and 150,000 volte pressure observed while the arc was flaring. 

An oil break switch, though it prevents the formation of the 
dangerous intermittent arc, appears to be an unscientific method of 
opening any circuit with appreciable self-induction. The self-induc- 
tionof the circuit being the same, it seems to us to be equally bad toopen 
an alternating current as to open a continuous-current circuit 
abruptly, whether under oil or by magnetic blow-out. It is true that 
there are many chances against opening the alternating current at 
its mean value, but, at the same time, are there not some chances. 
that it will open at the wave crest, which is, with a sine curve, 41 per 
cent. higher than the mean? There may be a resonant rise of pres- 
sure, especially if the curve of E.M.F. and current departs much from 
true sine form. These rises, which are steady when the cause is 


Ay 


Fig. 5.— Cowan-Still Calle Charging System. 


steady, are due to interference between the generator waves and the 
waves of oscillation in the cable. It can only take place when there 
is capacity and self-induction, but may be set up by the fundamental 
waves of the generator or by odd multiple harmonica or overtones 
thereof. While the opening of a circuit under load is the worst con- 
dition causing rises of pressure, rises will also occur when an unloaded 
line is opened or closed. According to many authorities on the subject, 
the rise cannot exceed double the normal pressure under these condi- 
tions, and it is easy to follow the reas»ning on which this conclusion 
is based. Asa matter of fact, however, a higher pressure than double 
the normal has been recorded when closing the switch of an unloaded 
line of 44 miles in length. This increased rise is probably due to 
some coincidence between the crests of the impressed waves of E. M.F. 
and the crests of the waves of E.M.F. of high frequency, which 
accompany the natural oscillations in the cable, Circuits having 
appreciable capacity and self-induction, whether loaded or unloaded, 
should not be switched on or off suddenly. All surging currents 
should be avoided, and fuses should be used only when the natural 
reactance of the circuit is too small to prevent a dangerous rise of 
current. 

The earliest cable charging apparatus consists essentially in closing 
the circuit through high inductance, which inductance is gradually 
removed by manipulating a liquid resistance in series with a secon- 
dary winding on the inductance coil, An ordinary transformer can 
be used. Mr, G. W, Partridge informs us that it is important with 
this apparatus to short-circuit the primary winding as soon as the 
full E.M.F. is indicated by the circuit voltmeter. If this is not done 
he has found that a rise of pressure 50 per cent. above the normal 
may occur on the circuit; which is probably due to the circuit 
reaching the condition of resonance. This arrangement has recently 
been objected to on account of ths probability of resonant rise pres- 
sure occurring with it, but as the pressure of the circuit is under 


* Abstract of Paper read before the Manchester Section of th Institution 
of Electrical Engineers, 


THE ELECTRICIAN, JULY 17, 1903. 


observation when the apparatus is being used the danger is small 
The fact that this apparatus has been in daily use at Deptford since 
1892, and is working perfectly satisfactorily, is good reason for regard- 
ing it with confidence. 

Another method of charging is to run up a separate motor alter- 
nator on the circuit, and then to synchronise and el. The chief 
objection to this system is the time it takes to perform the operation, 
and the apparatus must also be somewhat complicated and costly. 
Thie system is in use in Manchester and elsewhere. 

A third method is one which one of the authors worked out some 
years ago. It consists in using a regulating transformer of the type 
dercribed in this Paper. The secondary is wound to give the full 
E.M.F. of the circuit when the movable core is in the position of 
maximum effect, and the primary is excited from the main bus bare. 
Fig. 3 shows the arrangement of connections for siugle- phase working. 
but the system is equally applicable to polyphase supply. In the 
diagram A, and A, are the ’bus bars, R is the regulating transformer, 
C is the circuit and B, is the charging ’bus bar. When it is desired 
to charge a circuit, it is plugged on to the charging bar by means of 
the plug P. The regulating transformer is then operated by a 
hand-wheel until its secondary volts equal the main ’bus bar volts. 
The main switch is then closed, and the plug withdrawn. The 
whole operation can be effected in a few seconds, and it has the 


Fic. 4. 


advantage of being reversible—that is to say, circuits can be 
gradually switched off as well as gradually switched on. It 
occupies a very small space, only one transformer being required 
for any number of circuits. As the transformer is only excitd 
for a very short time it is safe to work at a high induction in the 
iron and a large current density in the copper. An arrangement for 
cable charging by a variable water resistance has been worked out by 
Messrs. Ferranti, and is illustrated in Fig. 4. It consists of a metal 
containing vessel, A, supported in a cast-iron case, B, on and by 
insulators Ci, C2, C4, In the containing vessel are rigidly fixed two 
porcelain tubes, D, D?, these tubes being about 5ft. long by 3in. 
internal diameter. Each tube contains an ebonised iron rod, E, 
carried at its upper extremity by an insulator, D. At the lower end 
of this rod is a piston, F, upon which is fixed a metal cap, G. This 
cap is electrically connected to the terminal H by a spiral tape con- 
ductor, I. The piston F fits into a well at the bottom of the containing 
vessel, which is filled with mercury. A gauge glass, J, enables the 
height of the water to be seen through a glass window in the outer 
case, The height of this water is normally kept about 3ft. above the 
bottom of the containing vessel, and the total upward travel of the 
rods is 2ft. 10in. The apparatus illustrated is intended for use in 
connection with a two-p system, one tank being provided for 
each phase. The ebonised rods are carried at the extremities of a 
connecting crosshead. The weights K tend to lift the crosshead, 
but this is prevented when the rods are in the lowest position by a 
catch controlled by an electromagnet L. The method in which thi 

charging gear is inserted in circuit with the feeders is indicated in 
the diagram. The connections are shown for a single-phase system 
only. To charge a feeder the catch is released, thus allowing the 
balance weights to lift the crosshead and so increase the length of the 
column of water to its maximum. The feeder switch is set at half 
cock, thereby connecting the feeder to a small auxiliary "bus bar 
corresponding to the synchroniser bar in the “ Ferranti” standard 
generator switch-gear. This bar is connected to one terminal of the 
cable charging device. The other terminal is connected to the main 
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‘bus bar through a fuse and switch on a special feeder charging | to use duplicate feeders. For instance, in a sub-station supplying traction 


panel. The water resistance in series with the feeder is then 
gradually reduced by pushing down the crosshead to its extreme 
limit of travel. This is done by a length of rod terminating in a 
handle above the switchboard gallery. When all the resistance has 
been cut out the catch comes into operation and holds the cross- 
head down ; the feeder switch is then finally closed. A hand release 
to the catch is provided to enable the apparatus to be used for 
charging another cable in a similar manner. To discharge a feeder 
the rods are pushed down to their lowest position (if they have not 
previously been left thus), and the feeder switch is pulled out on to 
the second contact. In this position the magnetic release trips the 
catch and thus allows the weight to descend and gradually increase 
the length of the column of water. The operation is finally com- 
- pleted by opening the oil-break switches on the feeder-charging 
panel. A plug switch is provided for isolating purposes only. 

The authors then dealt, at considerable length, with the question 
of the duplication of feeders, and discussed the merits of the dis- 
criminating transformers, &c., fully described in The Electrician, 
Vol. L., p. 379. 

They then proceeded as follows :—A modification of the discrimi- 
nating transformer may be used with alternsting-current generators 
connected in parallel, for the purpose of indicating whether a gene- 
rator is feeding the ’bus bars or receiving current therefrom. Without 
some device of this description the attendant has nothing to indicate, 
in the event of a failure, which generator to switch out, as the fault 
will cause the ammeters on both the defective machine and on the 
remaining healthy machines to indicate an excess current. The dis- 
criminating transformer is in this case connected up as shown in 
Fig. 5. Red and green lamps, A and B, are connected respectively 


Fio. 6, 
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across the terminals of two secondary windings. A primary winding 
C is connected directly across the "bus bars or across any secondary 
circuit excited from the main bus bars. The effect of this primary 
winding is to induce a magnetic flux in the core of the transformer 
in the direction indicated by the thin arrows. A second primary 
winding, D, consists of one or two turns inserted in series with the 
generator connections. The effect of a generating current in this 
winding is to induce a flux in the direction shown by the thick 
arrows. It will be seen that the fluxes due to the two primaries 
oppose each other through the secondary connected to the red lamp, 
and assist each other to light the green lamp. Should the generator 
fail the direction of the series flux relatively o the shunt flux will 
be reversed, and as a consequence the green lamp will be extin- 
guished and the red lamp lighted. This current direction indicator 
has also proved of great assistance in getting machines out of parallel. 

Fig. 6 shows the current direction indicator fitted into the fuse 
pot of a Ferranti switchboard. This forms a simple arrangement in 
cases where fuses are not required in the generator panels. 


DISCUSSION. 


Mr. GUNTON thought that the earthing of the neutral point on a three 
phase high-tension system was a point to be thought of when considering 
costs and thicknesses of insulation on cables, but from the point of view of 
danger to operatives, it was safer not to earth, as he knew of men who had 
received shocks from an unearthed system and were still alive, but he cer- 
tainly thought that if the system had been earthed they must inevitably 
have been killed. Feeders were charged very quickly at the Stuart-street, 
Manchester, generating station with a motor alternator and a step-up 
transformers. There were cases where it would not seem quite advisable 


and lighting load with two feeders in parallel the lighting would be sub- 
jected to all the variations of the traction load, and it was, therefore, 
probably best to run one feeder for traction and one for lighting with a 
connecting cable at the substation between the lighting and traction 'bus 
bars. This cable would have to be brought into use quickly supposing one 
feeder failed. Did Mr. Andrews think that in such a case it would be 
better to run four cables—two for traction and two for lighting? If so, 
tbe cost for feeders would be very high. 

Mr. POOLEY thought that power companies would find their loads in 
different places at different times of the year, and it might, therefore, be 
advisable to be able to shift the transforming apparatus as the loads shifted. 
He could not see why Mr. Parshall had defined the limit of pressure fir 
underground cables at 20,000 volts. 100 mils thickness of dielectric 
would stand a pressure of about 7,000 volts, but the increase in pressure 
was not in the same ratio as the increase in dielectric thickness, as if ore 
increased the latter to 500 mils the safe pressure would not be 35,000 volts 
but about 100,000 volts. As to barbed wire guards for overhead lines, 
they would give an increase of capacity ; the danger of overhead lines could 
be overcome by mechanical means. He did not agree that the poles could 
be farther apart with aluminium wires used. He thought that a 5 per cent. 
depreciation fund would be quite sufficient to cover renewals of poles for 
many years if the poles were well creosoted. 

Mr. CLOTHIER agreed that continuous-current circuits should be 
broke either through a liquid resistance or by the arc on horns. Auto- 
matic circuit breakers were entirely wrong as the load was much too 
suddenly broken, resulting in great strain to the engines and dynamos. 
After breaking the metallic part of the circuit the rest should be finished 
slowly. He would like to know at what pressures they should start to use 
cable charging apparatus. : 

Mr. NISBETT thought there were many obvious disadvantages with an 
overhead line. He believed the Board of Trade only sanctioned overhead 
construction when the local authority were also agreeable, but where was 
the local authority which would sanction an overhead line at 40,000 volts ? 
Did the authors suggest taking the line along the road sides or straight 
across country? If the former, what about trees, and if the latter, in the 
case of faulte, how were men to look for them? If they had to pay a 
royalty of £100 per pole for wayleave they had better buy cable. An 
overhead line would give no reliability in case of storms ; it was worth 
noting that owing to trouble by storm the General Post Office were now 
on the point of placing their wires underground, while the power com- 
panies were talking of reverting to the primitive custom of overhead lines. 
He had known of a cable made for 5,000 volts which was often subjected 
to as much as 12,000 when being switched. There was no doubt that a 
low frequency was best, as transmission losses were much reduced. Capa- 
city current was a very real trouble. He thought that the opening of 
circuits under load was not the worst time at which to do so. The proper 
way to charge a cable was to run the machine up on the cable unexcited. 

Mr. COOPER thought that a frequency of 40 was quite high enough, 
and that the Americans had standardised 60 before they had had sufficient 
experience, Both arc and incandescent lighting was quite successful at 
40 per sec. As the areas in the United Kingdom for power supply were 
small, no very long lines would be required, and therefore pressures in 
England would probably not exceed 40,000 volta. 

Mr. KEMP said he considered it inadvisable to earth the neutral point 
of a three-phase star-connected system. If earthing was insisted upon, 
certain manufacturers preferred to entirely insulate the armature from 
earth. This was hoth mechanically and electrically undesirable. Another 
point in favour of the non-earthed neutral was the increased safety to 
workmen. The feeder charging apparatus as used in Manchester consisted 
of a motor-generator and step-up transformer, and in addition to perform- 
ing its intended duties of feeder charging, it was used for carrying out all 
the weekly Board of Trade pressure tests on the feeders and high-tension 
apparatus in the station. Double the working pressure could, if necessary, 
be readily obtained. The cost of the complete apparatus was about 
£400, and by its use no other special testing apparatus was necessary. To 
cbarge a feeder occupied about 45 seconds. 

Messrs. COWAN and ANDREWS, in their reply, agreed with Mr. 
Gunton that probably on such systems as Manchester, with a pressure of 
only 6,500 volts, it might be safer for operatives if the neutral point were 
not earthed, although at higher pressures Mr. Cowan thought that shocks 
would be fatal any way. By the use of barbed wire guards capacity would 
certainly be increased. The question of cable charging was largely one of 
experiment. 

Mr. COWAN would not trouble the local authority for sanction to over- 
head lines, but would get an Act of Parliament, and as to damage to crops, 
cables underground would certainly cause greater damage in case of faults. 

Mr. ANDREWS, replying to Mr. Gunton, thought it would be desirable 
to duplicate the traction and lighting cables, thus making four cables, and 
if the cost was greater he thought the more efficient service justified it. 


Oil Fuel.—During the last few months some experiments 
have been made with liquid fuel at the electricity works of the 
St. Pancras Borough Council. The experiments were very 
satisfactory so far as the successful burning of the fuel was 
concerned; but the price, especially with the prospect of a 
rise in the market, led Mr. Baynes, the chief engineer of the 
St. Pancras Borough Council, to abandon the scheme for the 
time being, and to place orders for mechanical stokers on 
the boilers which had been intended for use with the liquid fuel: 
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THE SANDWICII SYSTEM OF EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The system as outlined by Prof. Baily of the Heriot 
Watt College, Edinburgh, in The Electrician of Friday, June 
26th, and again referred to in your two last issues, was tried 
for several years at the Glasgow Technical College, but was 
given up as a failure, because so very few students went in for 
it. Whereas the “sandwich system, pure and simple,” proved, 
and still proves, a great success! There is no reason, however, 
why in Edinburgh, with so few engineering works but with 
such excellent college workshop accommodation and manage- 
ment as exists at the Heriot-Watt College, the system of 

1. Six months session for elementary mathematics, physics, 
chemistry, &c.; 

2. Six months summer for college workshops, including 
holidays ; 

3. Six months session for higher mathematics, engincering 
drawing, steam and applied mechanics, We. ; 

4. Six summer months at an engineering works 
should not succeed. 

Thereafter, the pupils should either continue at the works 
during the day, with evening science classes during winter, or 
“correspondence engineering education" throughout three 
years, until their “shortened” apprenticeship is finished; or, 
say, continue attending alternately the Technical College, and 
finally the University, engineering classes during the winter 
months and the works until five or six years are completed and 
the B.Sc. degree in engineering science has been obtained. 

At first, when I began this sandwich system as Principal of 
the College of Science and Arts in 1880, I found, that the 
masters of engineering works required considerable personal 
application and persuasion from myself before they would 
admit the students into their works during the summer, alter- 
nately with the college during the winter. But latterly I had 
even several masters applying to me for college students, more 
especially if the young men whom they previously tried had 
done well and finished their apprenticeship in their works. 

I really do not wonder, however, at employers of labour 
being shy at taking youths from college into their works for 
the summer months and permitting them to leave for the college 
during the winter. Because they could not expect to make 


the same amount of money out of such “sandwich apprentices” 


as they could out of steady, strong, willing fellows, who stayed 
with them for, say, five continuous years, And because the 
reception of a few educated lads for short intermittent terms 
is not looked upon with favour by the Workmen’s Unions." 
Very few engineering shops in Scotland admit premium pupils 
or permit apprentices of any kind to begin their work later 
than 6 a.m. 

Now, however, the old stereotyped kind of * hammer and 
chisel, cast-iron master" is fast dying ont, and it is becoming 
more and more evident that the training of the lad who is 
intended to be a “master” or “captain of industry“ should 
be differentiated from that of the ordinary weekly-waged 
mechanic. No one system, however perfect it may seem, will 
suit all cases and places. Every one of the systems mentioned 
in Prof. Cormack's Paper, read at the recent Engineering Con- 
gress in London, will produce good and capable engineers, if 
you have the right stuff to work upon. 

Having begun with the alternate thin-and-thick or college- 
works-college-works-college system myself in 1864, and having 
tried all the various systems with many young men for 
over 20 years, I am strongly of opinion that, upon the whole, 
the best system to follow (for those who wish to become future 
scientific engineers, or leaders in any kind of engineering 
industry) is, /irst of all, to have three years of continuous work- 
shop experience after leaving school at 16, with winter 
evening science (or evening home * correspondence") classes. 
Second, to alternate the day college science and laboratory 
winter classes with summers in the works for other free years, 
or six years in all. Too much continuous college training 
unfits most young men for real, good, hard, practical engineer- 
ing design or workshop management of any kind. How few, 


if any, B.Sc. students of universities become bona fide work- 
shop managers. 

Above all, future teachers of engineering should at least 
have had four years in good workshops. Far too many mere 
physicists have slipped into engineering chairs, and, con- 
sequently, the confidence of the practical men, who have to run 
engineering works and make them pay to the best of their 
ability, is shaken in such mere “ paper x, y, z instructors." 

To ensure general success in the future for any one or other 
of the sandwich systems, the engineering teachers must be, 
first, practical engineers; second, they must mix as freely as 
possible with workshop managers and try to gain their con- 
fidence and sympathy ; third, they should endeavour to get 
the local members of the “ Engineering Employers’ Federation” 
to propose and agree to a working “ college-works " scheme. 

Finally, try to combine throughout Great Britain and her 
colonies a“ Union of Masters, Colleges and Universities,” 
with a recognised system of certificates and diplomas, so that 
whatever was attained in one locality should be appreciated in 
another, both with respect to scientific attainments and work- 
shop practice.— Yours, &c., ANDREW JAMIESON. 


Kelvinside, Glasgow, July 13. 


WIRELESS TELEGRAPHY AT THE ROYAL 
INSTITUTION, 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have followed with great interest the recent discussion 
in your columns between Prof. Fleming and Mr. Maskelyne 
on the possibility or otherwise of intercepting and deranging 


wireless telegraphic messages. My interest in this discussion 
is the more intense since, for a long time back, I have been 
convinced that syntonisation is only a temporary means for 
keeping secret the messages sent, and for more than one year 


I have been experimenting—with comparatively satisfactory 
results— with devices for limiting the space traversed by elec- 
trical waves at the transmitting and the receiving station. In 
the course of my experiments I have recently observed that 
with very simple devices, suitably earthed, and without air- 
wires, it is possible to intercept and derange wireless telegraphic 
communications. For the interception of the messages two 
connections to earth, lying on a radius with the transmitter as 
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centre, are connected up to a small and ordinary telephone 
(Fig. 1). The wireless messages intercepted can be heard the 
more distinctly and at a greater distance according to (1) the 
strength of the transmitter, and (2) the length between the 
two earths of the telephone circuit, Two suitable earths are 
easily found, a telephone device may be purchased by anyone, 
and the telephone connections can be made without difficulty; 
therefore, it appears to me to lie in the power of nearly anyone 
to intercept wireless telegrams. For deranging messages the 
sume arrangement may be adopted. The imaginary line con- 
necting the two earths passes through the receiver of the wireless 
communications. The telephone is replaced by a transmitter 
(Fig. 2). It will be noticed that my transmitter consists of a 
simple induction coil without oscillator. I also employ for the 
same purpose a similar arrangement with an oscillatory trans- 
mitter. This arrangement, indicated in Fig. 3, works remarkably 


well. Although the arrangements for disturbing wireless com- 
munications necessitate only the simple substitution of earth 
connections for those to the air-wires, a special outfit, consisting 
of induction coil, oscillator, condenser, &c., is, however, required ; 
in other words, if wireless messages are deranged it is done 
purposely. In the experiments described above, I believe I 
have pr ved that, so long as syntonisation alone is relied upon, 
the probſem of secret wireless transmission has not been solved 
thorou;hl y.— Yours, &c., E. GUARINI. 
Brussels, July 12. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : [n reference to the above, I have received some further 
information from a station within 50 miles of Poldhu. This 
station was keeping watch after the observations at Porth- 
curnow ceased. It appears that, subsequently, a message 
relating to the resumption of transatlantic communication was 
sent. It was repeated, at intervals, five times. Its wording 
was not exactly that of the message received at the Royal 
Institution ; still, it is interesting to know that some such 
message was sent out from Poldhu. I mention this, as I wish 
to be strictly accurate; although it in no way affects what I 
have said as to the operations carried on during the previous 
hours, from 9 a.m. until 4:30 p.m.— Yours, &c., 

London, July 14. NEVIL MASKELYNE. 


hoy above letter was received at The Electrician offices on 
July 14th.—Eb. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Certain incorrect statements having been made with 
regard to the messages transmitted to the Royal Institution 
by Mr. Marconi in connection with Dr. Fleming's lecture on 
June 4th, we have pleasure in stating, for the benefit of that 
section of the public which takes an interest in this matter, 
that the details given below represent a certified account of the 
messages exchanged between Mr. Marconi and Prof. Dewar :— 

“ President of the Royal Society has seen your messages received at 


the Royal Institution from Poldhu by wireless, and congratulates 
you. The audience at Prof. Fleming's lecture to-day would be 


interested to know when you expect to re-establish transatlantic 
wireless telegraphy. Reply by wireless to Royal Institution at time 
arranged.” 
The above is a copy of the telegram sent by me from the Royal 
Institution on June 4th, about 3 p.m., for dispatch by Postal Telegraph. 
(Signed) JAMES DEWAR. 


Tbe lecture began at 5 o'clock. 


(Sigued) J. A. FLEMING. 


“ My best thanks to President Royal Society and yourself for kind mes- 
sage. Communication from Canada was re-established May 23rd.” 
“ MaRncoNI, Poldhu.“ 
The above is à copy of the wireless telegram sent by Mr. Marconi (in 
reply to Prof. Dewar's message) from Poldhu to Chelmsford on June 4th, 
about 5:15. 
W. S ENTWISTLE | 
Wu. DENsHaM f 
The above wireless telegram was received at Chelmsford on June 4th, 
about 5:15 o'clock 


(Signed) Assistants. 


(Signed) E. G. TYLER | 


E Barry j Assistants, 
The above telegram was despatched from Chelmsford to the Royal 
Institution on June 4th, at about 5:25 o'clock. 


(Signed) E. G. TYLER | : 
E. BERRY Assistants. 


The above telegram was received at the Royal Institution on June 4th, 
at about 5:25 o'clock and read out by Dr. Fleming to the audience. 
(Sigued) P. J. WOODWARD. 
We may add that, because certain persons who were 
endeavouring, and boast. of their ability, to pick up all our 
messages were in ignorance of the fact that this message passed, 
it is fallacious to conclude that it was not transmitted and 
duly received.— Yours, &c., 
MaARcoNI'S WIRELESS TELEGRAPH Co. (Lrp.). 
Henry W. Allen, Secretary. 
London, July 14. 
92 5 above letter was received at The Electrician offices on 
July loth, and was accompanied, under the same cover, by 
another letter bearing the date July 15th. — Eb. .] 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I shall be obliged if you will inform me whether the 
letter sent to you on the 14th, for publication in your issue of 
the 17th, was either shown to Mr. Nevil Maskelyno, or the 
contents of it communicated to him before publication.— 
Yours, &c., MARCONIT’S WIRELESS TELEGRAPH Co. (LTD.), 

Henry W. Allen, Secretary and 

London, July 16. Assistant Manager. 


[We comment upon this communication in our Editorial 


Notes.—Eb. E.] 


THE REAL INVENTOR OF THE MERCURY COHERER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: By reviving the unfortunate controversy respecting 
what is now so well known throughout the world as the 
g . [ . 2) a LI t . . 
Castelli coherer, * Marquis" Luigi Solari has unconsciously 
continued to do an ill service to Mr. Marconi and his employers. 
What are the facts respecting this ridiculous case! They are 
as follows (see the following extract, taken verbatim from an 
article in the Electrical Review, dated December 12th last) :— 


Special interest attaches to the recent publication, 8o long delayed, of 
Patent Specification No. 18,105 of September, 1901. This is the specifica- 
tion which was originally filed by Signor Guglielmo Marconi ia his own 
name, and which, closely following upon certain correspondence in the 
Saturduy Review and in The Times, between Signor Marconi and his asso- 
ciates on the one part, aud Dr. Silvanus Thompson on the other, was 
amended on July 16, 1902 (see Oficial Journ«l of the Patent Office, 
p. 961, and Electrical Review, July 25th, p, 153), * by converting it into an 
application for a patent for an invention communicated to him from . 
abroad by the Marquis Lingi (sic) Solari, of Italy." The whole substance 
of this invention is practically contained in the first sentence of the specifi- 
cation, which reads as follows: “ Coherers made according to this inven- 
tion consist of a drop of conducting liquid lying between two conductors.” 
Probably few of the readera of this have seen the exceedingly interesting 
book by Capt. Quintino Bonomo, of the Royal Italian Navy, published in 
Rome in the spring of 1902, riviug au account of work in wireless tele- 
graphy carried out by him for the Minister of Marine between September 1, 
1900, and May In. 1901, and contained in an official report 

* * a 


One is constrained to admit, as regards this patent, that the cireums' ances 
aud the sequence of events, are not a little remarkable. 

First, we have it on high ofticial authority, that the Castelli invention 
was brought out in 1900, and was successfully proved early in 1801. 


E 


— 
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Later in the same year, a junior executive officer in the Italian Navy 
claims the invention as his own, and then communicates it apparently to 
an outside inventor, the employé of a commercial company, who straight- 
way patents it in his own name! It is not very clear how Lieut. Solari came to 
be so oblivious of what had been achieved and officially noticed in his own 
navy that subsequently he should have brought out an apparatus so 
marvellously like that of Castelli as to be indistinguishable from it. But 
still less clear is it why Signor Marconi, having patented this invention in 
his own name as a novelty in September, 1901, should only apparently 
have discovered in July, 1902, that it was in reality the invention of 
Solari, of Italy. 

We must leave to the dispassionate judgment of electricians of all 
nationalities the question as to who is the actual inventor of the Castelli 
or Italian! Navy coherer, and also the question as to what amount of 
credit, scientific or inventive, as apart from commercial advantage, belongs 
to Signor Marconi in this original and beautiful invention. 


Now, as to the rest, it is true that in the letter published by 
you last week, over the signature ‘ Marquis” Luigi Solari, the 
writer denies that he ever claimed to be the inventor of this 
device. Nevertheless, his previous utterances are so worded 
as to convey the contrary meaning; this being done in the 
manner so consistently followed by Messrs. Marconi & Co.— 
viz., rather by implication than by direct statement. 

One might have thought that,at least, good taste, if not 
prudence, would have prompted Mr. Marconi's friends and 
coadjutors to preserve silence on this subject.— Yours, &c., 


London, July 16. NEVIL MASKELYNE. 


THE *LITTLE GEEKO" TELEPHONE. 


The General Electric Co. have sent us a new and very inexpen- 
sive form of telephone intended for connecting up to existing bell 
circuits. It is made in the form of a hand set, as shown in Fig. 1. 
At the end from which the call is made the two wires connected to 


Fic. 2. 


Push and Twin-Plug for adpating 
Telephone to Bell-Circuits (J size) 


Diagram of 
Bell 
Connections. 


Fia. 5. 


Section of Re- 
ceiver (! size), 


Fic. 1. 
Little Geeko Tele- 
phone (4 size). 


Section of Trans- 
mitter (J size). 


) 


the set are simply connected to the springs of the push, or, if it 
be desired to take the telephone from room to room, the pattern of 
push shown in Fig. 2 with a plug connector may be employed. At 
the end where the bell is, there is a hook with connecting plates 
similar to that shown in Fig. 1, and the connections are made as in 
Fig. 3. This method of connection disconnects the bell when the 
telephone is in use and short-circuits the telephone set when the 
latter is hung on the hook, the short-circuiting connection being 
made through the hook and the metal case of the receiver. Fig. 4 is 
a section through the transmitter, which is of very simple construc- 
tion. A central cup contains carbon granules, and is covered by a 
carbon diaphragm which is clamped down by the mouthpiece, annular 
pads being provided between the mouthpiece and the diaphragm and 


between the diap and the edge of the cup. The receiver 
shown in section in Fig. 5 is of the central coil pattern, the magnetic 
circuit being completed through the diaphragm on two sides by a 
flat piece of iron, with turned-up ends. We have connected the 
specimen instruments sent us to one of the bell circuits in our office, 
and find it works satisfactorily. The General Electric Co. also supply 
several simple fittings to facilitate the adaptation of the instrument 
to any house circuits. 


THE INTERNATIONAL TELEGRAPH CONFERENCE. 


After the closing sitting of the International Telegraph Conference in 
London on the 8th inst., a souvenir was presented, in the reception room of 
the Savoy Hotel, London, to Mr. John Cameron Lamb, C.B., C.M.G., second 
secretary of His Majesty's Post Office and president of the Conference, on 
behalf of the delegates of the various Governments accredited to the Con- 
ference and the representatives of the Telegraph Companies who had also 
taken part in the proceedings, as a token of regard and affection for the 
marked ability and amiability with which he had performed the onerous 
and difficult task of presiding over the deliberations of so cosmopolitan an 
assembly, dealing with such important and world-wide interests. Without 
doubt Mr. Lamb has rendered signal service, not only to his own country 
but to all countries and to telegraphy all over the globe. 

The presentation was made by M. Delarge, the senior delegate of Belgium 
and doyen of the Conference. It consisted of several pieces of solid silver 
plate, comprising a handsome and massive Warwick vase, a pair of cande- 
labra, two beautifully wrought fruit baskets and two pairs of old silver 
candlesticks, 

In making the presentation, M. DELARGE said: Monsieur le Président, 
Nos travaux seront bientót terminós, Avant de nous séparer, il nous reste 
un dernier et bien doux devoir à remplir; c'est celui de vous exprimer 
à nouveau, Monsieur le Président, avec toute l'energie dont nous sommes 
capables, les sentiments de profonde reconnaissance et de sincère estime 
de tous les membres de la Conférence. Votre táche a été lourde; 
l’organisation et la direction d'assises de ce genre exigent une somme 
d'intelligence, de volonté et d'initiation peu commune. A tous les points 
de vue, la réussite a été compléte ; si j'ajoute que votre Présidence 
s'est exercée avec tout de bonté, de simplicité et de modestie rare que 
vcs collaborateurs sont devenus vos amis, vous comprendrez, Monsieur le 
Président, combien nous sommes heureux de laisser entre vos mains un 
souvenir durable de notre affection. Veuillez donc accepter le modeste 
cadeu que les Délégués des Etats et les Représentants des Compagnies 
privées vous offrent aujourd'hui. Quand nous serons rentres dans nos 
foyers, Monsieur le Président, cet objet vous redira les peines et les fatigues 
que vous avez eprouvées, mais ce ne sera qu'un léger murmure qui. 
n'atteindra pas votre oreille, car des voix puissantes s'élevant des cinq 
parties du monde vous répéteront : vive notre President Lamb. 

Mr. LAMB, who was received with cheera, replied in French. He thanked 
M. Delarge and the members of the Conference for their splendid souvenir, 
which he should regard as a further instance of the perfect courtesy and 
kindness he had invariably received at their hands, and he should always 
look back with pride and affection on his association with them in the 
work of this, the second London Conference, 

The proceedinga then terminated. 


PARLIAMENTARY INTELLIGENCE. 


BECKENHAM URBAN DISTRICT TRAMWAYS. 


L C.C. AND GAS COMPANY'S OPPOSITION. 


ELECTROLYSIS CLAUSE INSERTED AND * BERMONDSEY” 
CLAUSE REFUSED. 


On Tuesday last week the Beckenham Urban District Council Bill came 
before a Select Committee of the House of Lords presided over by the 
Duke of Bedford, 

The bill has already passed the House of Commons (see The Electrician, 
May 15, p. 179). 

Mr. BALFOUR BROWNE, K. C., in opening the bill detailed the con- 
ditionsof the proposed lease to the British Electric Traction Co., and said that 
the District Council anticipated a profit of £642 per annum. The Council 
would supply electricity to the company for the working of the tramway 
at the remunerative rate of 2d. per unit. Opposition to the scheme was 
offered by the South-Eastern and Chatham Railway Companies and the. 
London County Council which petitioned chiefly in respect of a small por- 
tion of one of the lines which would be in the county of London, where 
they (the London County Council) were the sole tramway authority. 

Mr. A. G. J. LEES, chairman of the Beckenham Urban District Council, 
gave evidence in support of the bill. 

A number of local witnesses were then called who all gave evidence 
strongly in favour of the proposals of the bill. 

Mr. R. P. WILSON stated that he reported to the Beckenham Council 
that it would be profitable to supply the British Electric Traction Co. with 
electricity at 2d. per unit. It was proposed to spend £38,000 on the 
generating station, £22,000 for increasing the capacity of the lighting 
plant, and £16,000 upon plant to produce current for the tramway. The 
revenue from the supply of current to the tramways he estimated at £4,843, 
which would leave a very handsome profit, It was based on the assump- 
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tion that current sold to the company would be at a lower price than 2d. 
on the sliding scale fixed by the Hoard of Trade in the case of current 
supplied by the Dudley Corporation to the Dudley and Stourbridge tram- 
ways, which are owned by the British Electric Traction Co. Under the 
circumstances there would be no difficulty in generatiug current at a cost 
which would make 2d. very profitable. He calculated that the total output 
in Beckenham would be about 900,000 units per annum, 500,000 being for 
lighting. 

rues enine by Mr. BOYLE, K.C. (for the railway companies): The 
price of 2d. rested on the supposition that the three tramways proposed, 
as well as the Penge tramways took electric current. 

The Committee adjourned. 

On Wednesday, July 8, Mr. H. M. SAYERS gave evidence on behalf of 
the British Electric Traction Co. 

Witnesses for the railway companies was then called, Mr. Vincent Hill, 
the general manager of the South-Eastern and Chatham Railway Com- 
panies’ joint managing committee, and Mr. Percy Tempest, chief engineer 
to the South-Eastern and Chatham Railways’ managing committee, both 
opposing the bill. 

Mr. CLODE then addressed the Committee in support of the railway 
companies’ case. 

Mr. J. W. BENN, chairman of the Highways committee of the London 
County Council, was called in support of the petition of that body. He 
said the Council thought it eminently desirable that tramways within the 
boundary of the county should be carried out by the County Council. 
That had been their policy, and hitherto it had been consistently upheld 
by Parliament. There were only three instances in which an outside com- 
pany or authority had, with the consent of the County Council, obtained 
power to lay down lines within London, and those were cases of short ends 
of line. In regard to the small section of tramway No. 5, which would be 
in London, the County Council strongly opposed it, being unable to consent 
to the British Electric Traction Co. coming into London on terms which 
would not sufficiently safeguard their position. 

Cross-examined : He thought this line ought to be made. 

Counsel having addressed the Committee, 

The CHAIRMAN said : The Committee are of opinion that the pre- 
amble of the bill is proved so far as tramways are concerned, subject to 
the insertion of a clause (if you can prepare a clause) giving you the neces- 
sary running powers and connection with the London County Council and 
the power to purchase at the end of 21 years. 

Mr. ERSKINE POLLOCK said the London County Council felt that 


the decision was so contrary to everything that had taken place hitherto 


with regard to tramways within their jurisdiction, that they felt unable to 
enter into the question of clauses at all. The position was one which 
must be remedied elsewhere. 

Mr. VESEY KNOX said he was willing to bring up clauses, but he did 
put know if the Committee would desire a clause giving running powers 
to the London County Council if the London County Council did not 
want them. 

Mr. ERSKINE POLLOCK : My instructions are not to ask for clauses. 

The CHAIRMAN: The Committee understand that at the end of 
21 years the County Council will have the right to purchase, 

Mr. ERSKINE POLLOCK : Yes, that is so. 

The CHAIRMAN : That being the case we do not see that we need add 
anything further. The bill will stand. 


Mr. BALFOUR BROWNE, for the promoters, then proceeded to deal 


with the petitions presented by the two gas companies, the first point 
raised being as to electrolytic damage to their pipes which they feared the 
working of the tramways would cause. 

Lord R. CECIL : We want exactly what was given in the next room in 
the Brighton case (see The Electrician, July 10, p. 505). 

Mr. BALFOUR BROWN E urged that special protection against damage 
should not be given to an individual gas company. This demand arose 
out of careless management at Leeds. There the whole of the gas, water 
and electric mains were in the hands of the Corporation, so that if they 
were doing any damage at all, it would affect their own property. But in 
this case the gas companies sought to impose an obligation to pay damagea, 
even though reasonable precautions were taken and there was no negligence. 
That is absolutely altering the general law. The model clause gave the 
Board of Trade full power to protect the gas companies, and if they feared 
that they would be damaged, they should go to the Board of Trade. The 


gas companies also took exception to clause 157, under which the Council | 


took power to supply electric fittings, under similar circumstances to the 
Willesden Bill (see The Electrician, July 10, p. 505). The companies 
further asked for the insertion of the Bermondsey clause (see The Electrician 
for May 29, p. 255, for full text). 

Mr. STEPHEN SELLON, chief engineer to the British Electric Trac- 
tion Co., gave evidence in support of counsel's statement, and explained 
that the regulations which the Board of Trade bad made in regard to 
electrolysis had from time to time been altered, as experience had proved 
that additions could be made without imposing a large amount of 
extra expenditure upon the undertakers. The British Electric Traction 
Co. worked 50 or 60 undertakings in this country under these regulations, 
but had never had a single case of electrolysis brought against them. The 
gas and water companies had the power to require his company to give 
facilities for testing at any point to show if electrolysis was occurring, but 
there was no record of any such application. "These regulations added 
considerably to the cost of construction, and that they would very much 
rather be without them if they were to be penalised afterwards by a 
Buggested corrosion of pipes, which might occur, not from electrolysis, but 
as a result of ordinary corrosion and rust. As tramway undertakers had to 
incur this large extra expense, it was only fair that they should, so long as 
they kept to these regulations, have the same immunity from actions as 
other statutory promotere. The clause would be particularly harmful in 
the present case, although he was satisfied no electrolysis would take place. 


Cross-examined by Lord ROBERT CECIL: He did not admit that it 
had been proved that gas pipes at Leeds had been injured by electrolysis. 
The Board of Trade regulations did not pretend to prevent leakage. If, 
under these regulations, electricity escaped and reached the pipes in 
sullicient quantity it would, under certain conditions, produce electrolysis. 

On Thursday, July 9, Mr. STEPHEN SELLON was furtber cross-examined 
by Lord ROBERT CECIL, on behalf of the Crystal Palace District Gas Co. 
He said that periodical examination was necessary in order to ascertain 
whether damage was going on, but he did not thiuk it could go on for 
years without discovery, because the gas companies had a perfect right to 
see whether they were being affected or not. It was generally held that a 
difference of potential of 1:5 volts did not produce any electrolytic action 
at all, or so slight action as to be abeolutely negligible. The material 
thing was not the amount of current hut the difference of potential. The 
amount of electrolysis depended on the condition of the soil as well as the 
amount of current. Asked whether there was anything in the Board of 
Trade regulations to restrict, the amount of current flowing through the 
gas pipe, witness said they only knew as regards the question of current 
what they collected at the generating station, but it was easily found out 
whether there was a large current, The harm the clause would do him 
would be that if he commenced working under it, there might be pipes in 
the ground which bad been there for 15 years, probably seriously corroded 
already from the action of the earth especially in some cases where pipes 
rot through in five or six years. With an insulated metallic return there 
was still danger of electrolysis, but it was certainly reduced. The extra 
cost of this method of construction, however, especially in poor districts, 
was prohibitive. In London the traffic would stan d the extra expense. 

Mr. B. HOPKINSON, of Messrs. Hopkinson and Talbot, said bis firm 
had acted for five years as consulting engineers to the Leeds Corporation 
tramwayr. That system, one of the biggest in the country, had been 
working since 1897, and no suggestion of electrolysis had been made until 
about two months ago, when a pipe was found having two holes in it alleged to 
have been caused by electrolysis. That had not been proved to the satis- 
faction of the Corporation, which owned both the tramways and the pipe. 
À special committee bad been appointed to investigate, but no conclusion 
had been arrived at. If that case were due to electrolytic action, the next 
thiug to be considered would be were Board of Trade regulations being 
observed. Records were not kept as to all the regulations prescribed by 
the Board, and in regard to the regulations more particularly in question, 
it was not necessary that continuous records should be kept. Tbat might 
be a case for the strengthening of the Board's regulations. Witness, 
referring to some electric lighting cables taken out in Whitehaven (pro- 
ducing specimens), said in this case the way electrolysis was caused was 
that & small pinhole came in the lead casing, which was not very well 
constructed, and the current which the cables were carrying got out, and 
corroded the lead of the cable so that the electric light people, the owners 
of the cable, were really eating their own cibles. In his opinion, it might 
be a question almost impossible of solution in most cases to know where 
the electricity came from that did the damage. 

Cross-examined by Lord ROBERT CECIL, Witness thought it 
quite possible that one of the Leeds pipes was destroyed by electrolytic 
action. It might be that at certain tinies—he felt fairly certain it was 
so—the Leeds tramways had gone outside the Board of Trade regulations. 

Mr. HENRY M. SAYERS aaid it was his opinion that under the Board 
of Trade regulations —fully observed —no electrolytic action could occur. 
That practical experience was borne out by theoretical investigations by 
Messrs. Claude and Herrick, and published in the usual scientific channels. 

The promoter«' case was closed, ard 

Lord ROBERT CECIL, addressing the Committee for the Crystal 
Palace Gas Co., said his case was that injury had been caused in spite of 
the Board of Trade regulations, and he asked the Committee to provide 
for the case, and to say that the ordinary rule of English law should 
prevail, and that the person causing the damage should pay for it. There 
was no better instance to be found than the decision of the Committee 
last year in the case of the tube railways. The principle settled in that 
case he prayed in aid here. It was of no use to refer the gas companies 
to the Board of Trade; that body could not give them compensation. 
They could make regulations, but it was conceded that the ouly regulation 
that could protect the pipes really would be that the return rails should 


be completely insulate3, which would practically put au end to tramways 


altogether. E 

Mr. W. HOLE, superintendent of the Leeds Corporation gas maius and 
distribution department, who said he was an unwilling witness, gave 
similar evidence to that in connection with the Brighton bill (The Elce- 
trician, July 10, p. 506). 

Prof. W. E. AYRTON, F. R. S., also repeated his evidence in the case of. 
the Brighton bill. 

Mr. JAMES SWINBURNE supported the evidence of Prof. Ayrton. 
He had heard, he said, the evidence given about the current being limited 
to 2 amperes per mile—tbat was not really the leskage of current—that 
was the current taken up by two earth plates, and it really did not follow 
from that that the current in the pipes was small at all. The Board of 
Trade regulations did not prevent the current when it got into a pipe 
causing damage, and as far as he was aware there was no other way to 
prevent pipe damage other than by an insulated returp, which was certainly 
commercially impracticable. 

The Chairman intimated that the Committee did not think it necessary 
to hear the promoters in reply, and the Committee having deliberated, 

The CHAIRMAN said. The Committee are of opinion that the Brighton 
clause should be inserted in the bill, with tbis small difference, that instead 
of saying “from the use of electrical current " the words should be put in 
“ from electrolysis." _ 

On Part X. of the bill enabling the Urban District Council to supply 
electric fittings to the houses of consumers, Mr. ROSTRON asked the 


! Committee to insert the “ Bermondsey " clause, urging that, although the 
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gas company did not complain of the competition of electricity, municipalities 
ought to conduct their undertakings on ordinary commercial principles, and 
this clause would compel them to pay their way without drawing upon the 
rates. 

After hearing counse), the Committee decided not to insert the clause. 

On the further consideration of; clauses the Committee agreed that 
the substituted words in the electrolysis protective clause should be 
‘electrolysis due to the use of electric current on any of the tramways 
authorised by this act.“ 

T he bill, as amended, was ordered for report. 


SOMERSEf AND DISTRICT EGEOTRIO POWBR BILL. 


This bill has passed through the hands of a House of Lords Committee, 
and on Wednesday it came before a Committee of the House of Commons, 
presided over by Sir F. Godson, K. C. The bill is promoted to supply elec- 
tricity over a large area, the greater part of which is in Somerset, with 
small portions in Wiltshire and Gloucestershire. Mr. Shires Wills, K. C., 
Mr. Acworth and Mr. Lynden Macassey appeared for the promoters. 
Mr. Balfour Browne, K.C., Mr. Freeman, K.C., and Mr. Holman Gregory 
appeared for the Bristol Corporation and the Bristol Waterworks Co., who 
are opposing, whilst Mr. Ram, K. C., represented the West Gloucestershire 
Waterworks Co. 

Mr. WILL opened the bill at great length. He said that the promoters 
were Mr. Miles (a large landowner of Avonmoujh), Mr. Moger (of Prescott, 
Dimsdale & Co.), Mr. Mason (a man of great experience in these matters), 
and Mr. Armstrorg (a commercial man in Bristol) Ihe great issue the 
Committee would have to deal with was whether or not the city of Bristol 
ought to be excluded from the operation of this echeme. The Bristol 
Corporation were about to construct docks at Avonmoutb, and it was 
believed a large amount of power would be required. Both Bristol and 
the promoters were anxious to supply that power, but the promoters 
only asked to supply that power if Bristol could not. Bath did not 
oppose the bill. The proposed share capital was £750,000, with the 
usual borrowing powers of £250,000, making a total of £1,000,000. 
It was proposed to have two generating stations, one at Hanbam, just 
outside Bristol, and the other at Radstock. There was no opposition from 
Gloucestershire and Wiltshire, and, in fact, the only opposition came from 
Bristol city and a couple of water companies. The whole area was full of 
local authorities, and none were opposing excep'ing Bristol, whereas there 
was a large number of petitions in favour of the scheme. Mr. Will cited 
a number of precedents in support of a clause the effect of which was that 
the promoters should not supply energy to other than authorised under- 
takers, nor in any area which at the date of the passing of the act formed 
part of the area of supply of any authorised distributor without the con- 
sent of those distributora. 

Prof. CAPPER, joint engineer of the scheme, gave evidence dealing 
chiefly with the reasons why Bristol should be included within the area of 
the promoters. He estimated that there would be about 1,500 users of 
power in the district, or at least 100,000 H.P. He was of opinion that the 
generating station at Hanham would be the most important of the two 
generating stations because of its adjacency to Bristol. 

By Mr. BALFOUR BROWNE: He estimated that the scheme would 
cost nearly a million, leaving them about £65,000 capital to work with. 
Apart from the mains the cost would be from £650,000 to £700,000, and 
the mains would cost £300,000. There would be 300 miles of cable. He 
thought that the scheme would pay if Bristol were left out, but not at the 
same rate. 

The Committee adjourned. 


THE BRIGHTON CORPORATION BILL. 


Among the other portions of the preamble of this bill not dealt with in 
our last issue was one relating to the extension of the area of electric 
supply by the Corporation of Brighton. Powers were sought to extend 
the area by including the parishes of Rottingdean, Ovingdean, Patcham, 
Falmer, Preston Rural, Hangleton, Old Shoreham, Kingston-by-Sea, 
Aldrington, Lancing and West Blatchiogton. The Corporation undertook 
not to supply electricity to any consumer without the written consent of 
the local authority, the prices to be agreed upon between the parties and 
confirmed by the Board of Trade. 

Mr. ARTHUR WRIGHT gave evidence in support of the proposal, and 
local witnesses were also called. 

Mr. PADDON, for the Brighton Gas Co., asked for the insertion of the 
“ Bermondsey clause in respect of these new areas. 

After some delibaration, i 
- The CHAIRMAN announced that the Committee thought some pro- 
tection should be given as asked for, but not in respect of each individual 
parish. They agreed to the suggestion of the Brighton Corporation that 
the price to be charged by the Corporation for electricity in any portion 
of the parishes of the extended area should be such prices as were to be 
agreed between the local authorities and the Corporation and approved by 
the Board of Trade, but that such prices should be fixed only for the 
ensuing year at such rates not exceeding the maximum rates specified by 
the Brighton Electric Lightiug Order, 1883, in order that, so far as was 
reasonably practicable, the revenue should not be less than the expendi- 
ture for that area in connection with the supply of the parishea. 


l OTHER ELEOTRIOAL BILLS. 

On Thuraday last week, in the House of Lords, the North Metropolitan 
Electric Power Supply Bill and tha Erith Tramways and Improvements 
Bill were read a second time. In the House of Commons, Lords’ amend- 
ments to the West Cumberland Electric Tramways Bill were agreed to. 

In the House of Lords, on Friday last week, the Brighton Corporation 


ee the South Staffordshire Tramways Bill were read a third time and 


The Manchester Southern Tramways Bill, which passed the House of Lords 
as an unopposed measure, came before a House of Commons Committee last 
week, there now being several opponents. Those were, however, settled with 
before the Committee sat, and the preamble was at once declared proved. 

The Birmingham Corporation General Powers Bill was paseed by a House 
of Commons Committee on Friday last week. A new provision extends the 
lease of the City of Birmingham Tramways Co. over the Perry Barr and 
Saltley routes until 1906. Consequent on this concession, the Briti«h 
Electric Traction Co. withdrew ita opposition to the bill. 

The Seaforth and Sefton Junction Railway Bill has been passed by a 
Committee of the House of Lords. The measure has already been sanc- 
tioned by the House of Commons (see The Electrician, May 1, p. 989, and 
May 8, p. 137). 

On Monday a Committee of the House of Lords found the preamble of 
the Sutton Coldfield Corporation Bill not proved so far as it related to 
tramways, the need for tramways not having been proved to the satisfac- 
tion of the Committee. The unopposed parts of the bill were proceeded 
with and reported for third reading. 

The Rochester Corporation and Chatham and District Light Railways 
Bills, which have passed the Lords’ Committee, came before Mr. Ashton’s 
Committee of the House of Commons on Monday. 

The London County Council (Tramways and Improvements) Bill, came 
before a Committee of the Lords, presided over by Lerd Harris on Monday. 
The bill has been through the House of Commons, and Mr. Erskine 
Pollock, K.C., referred only to the tramway portion, chiefly in the borough 
of Hammersmith. The Committee adjourned. 

The North-Western Electricity and Power-Gas Bill and the Shropshire 
and Worcestersbire Electric Power Bill were read a second time in the 
Commons on Monday. 

The Watford and Edgware Railway Bill came before Lord Morley's 
Committee of the House of Lords on Tuesday, and the preamble being 
declared proved, it was ordered to be reported to the House. It has 
already received the Commons’ sanction. 

On Wednesday, in the House of Lords, the following bills were read for 
the second time :—Baker Street ani Waterloo (Extension of Time) Bill, 
Glasgow Corporation Tramways Order Confirmation Bill, and Lanarkshire 
Tramways Order Confirmation Bill. The Baker Street and Waterloo 
Railway Bill was read a third time. In the Commons, the Croydon and 
District Electric Tramways Bill was read a third time, and the Gosport 
and Fareham Tra nways Bill the second time. 

The Scottish Central Electric Power Bill came before a committee of 
the House of Lords as an unopposed measure on Tuesday, and was ordered 
to be reported to the House. 


INDIAN CABLE RATES. 


In the House of Commons yesterday (Thursday), 

Sir E. SASSOON asked the Postmaster-General if he would use his 
best endeavours to obtain some alleviation of the cable charges between 
India and China, commensurate with the reductions recently announced 
between the United Kingdom and China. 

Mr. AUSTEN CHAMBERLAIN : I have communicated with the cable 
company concerned, and am informed that, in view of the recent reductions 
to which the hon. member refers, and of others made by the company 
during the last few years, which have resulted in a diminished revenue, 
the company are unable to make any further reductions at present. 

Sir E. SASSOON asked the Secretary of State for India whether he was 
now in a position to announce the conclusion of the arrangements for the 
laying of the spur cable connecting Ceylon with Cocoa Islands. 

Earl PERCY (Under-Secretary of State for India) : The answer is in ths 
negative. Í 


MUNICIPAL TRADING. 

The Joint Committee on Municipal Trading heard further evidence on 
July 2. 

Mr. BARROW, city controller and auditor of the Liverpool Corporation, 
in detailing the system of account-keepiug adopted at Liverpool, said that 
an Act of Parliament bad been obtaiued in 1902, by which nothing could 
be paid to the rates out of the tramway undertaking until the net profits 
exceeded £30,0C0, and then not more than one-third of the net profits could 
be so allocated. He maintained that all municipal accounts were kept at 
present in an efficient manner, and that municipal trading was beneficial to 
the public. The total municipal debt of Liverpool now stood at £12,800,000, 
and he put the value of the Corporation assets at £10,000,000 in excess of 
the liabilities. The present tramway sinking and reserve funds amounted to 
over 6 per cent. of the capital expenditure, whilet in connection with the 
electric lightiog undertaking as much as 4 per cent. had been set aside in 
one year. 

Mr. W. G. FLOYD, elective auditor of the City of Birmingham, was of 
the opinion that the present system of auditing municipal accounts was 
unsatisfactory, and he advocated the appointment by the Government of 
an accountant auditor who would not be liable to dismissal if he did not 
comply with the wishes of the members of the Corporation. He himself 
was not a chartered accountant. The present remuneration for auditors 
was also unsatisfactory. During nine years he had only received £399. 
The Birmingham Corporation accounta could not remain as they were if 
the local authority had been a company. It was posaible so to arrange 
municipal accounts that an outsider could not gather a true idea of the 
financial position. At present, an auditor finding anything wrong could do 
nothing. There was a strong feeling against municipal tradiog in 
Birmingham, with the exception of the tramways. 

On Monday, July 6, Mr. J. H. TRITTON, President of the Institute of 
Bankers and deputy chairman of the Central Association of Bankers, said 
that bankers had been concerned for some time with the great growth of 


| municipal indebtedness. He was of the opinion that all municipal accounts 
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should be audited by the Local Government Board. Municipal indebted- 
ness had largely added to the debt of the country, and was assuming 
almost alarming proportions. It was also interfering with private capital 
and private enterprise. Greater restriction should be made in sanctioning 
municipal loans than was the case at present. l 

Mr. H. E. HOWARD, the controller of the London County Council, in 
describing the methods adopted by that body in connection with its 
accounts, said that the coat of a street widening for tramway purposes was 
allocated as to one-third to the tramway account, one-third to the im- 
provement account, and one-third was usually defrayed by the borough 
council within whose district the widening took place. The London 
County Council had nothing to do with street widenings in connection 
with tramways built by companies. He attached great importance to the 
independent audit of municipal accounts, and thought the auditor should 
have the power to surcharge or disallow. Such auditors should certainly 
be professional accountants. 

Mr. A. MURRAY, late treasurer to the Glasgow Corporation and chair- 
man of the Loan committee of the Corporation, said that so far as possible, 
all the undertakings in the hands of the Corporation were managed on 
business principles, no one department being allowed to subsidise another. 
The accounts were at present audited by firms of professional accountants, 
appointed periodically by the Corporation. The total capital expenditure 
in Glasgow during the past 10 years was £9,470,000, the debt in 1902 being 
£13,034,000. The profits of the different undertakings were first applied 
to the reduction of debt and thereafter in the reduction of price to the 
consumers. No charge had yet been made upon the rates in respect of 
the undertakings now in the hands of the Corporation —viz , gas, water, 
electricity, tramways, telephones, markets and parks—and he saw no reason 
why they should not continue self-supporting. He maintained that the 
policy of the Corporation in applying its sinking funds to the reduction of 
debt was more financially successful than in investing these funds in sepa- 
rate investments. Nearly £4,000,000 had been paid off the municipal debt. 

Mr. W. BATESON, treasurer to the Blackpool Corporation, said that for 
a number of years the Corporation accounts had been audited by pro- 
fessional accountants who held the appointment for three years. His 
experience was that this method had proved very satisfactory. 

On Thursday, July 9, 

Mr, COCKERTON, Local Government Board auditor to the London 
County Council, said he was thoroughly satisfied with the methods adopted 
by that body in keeping its accounts. There had not been any surcharges 
in the matter of tramways. He was in favour of a Government audit of 
municipal accounts, not necessarily by chartered accountants, however. 
He believed that none of the Local Government Board auditora were 
chartered accountants, and he, personally, rather laid stress upon legal 
knowledge in the matter of auditing. It was quite possible for a standard 
form of accounts for municipalities to be devised. 

Mr. NORBURY WILLIAMS, elective auditor of Manchester, said the 
public debt of that municipality was roughly £20,000,000, but the assets 
were several millions in excess of this. He said that, contrary to other 
witnesses, he held that the office of elective auditor was an important one, 
and that great value was attached to it in Mauchester. His personal 
opinion was in favour of the appointment of profesional auditors by 
municipalities and of elective auditors directly by the ratepayers. This 
practice was followed in Manchester, The professional auditor could not 
possibly go into the details which au elective auditor had to, and it was 
through having to go into such details in Manchester that he had called 
attention to some matters which had resulted in two members retiring 
from]the Council. It was demoralising that members of a corporation 
should hold shares or be in any way connected with companics with which it 
did business, He was perfectly satisfied with the accounting arrangements 
in Menchester. 

Mr. W. S. CARVER, President of the Institute of Municipal Treasurers, 
thought the present methods of municipal audit were open to considerable 
improvement. Probably the best system would be for the auditors to be 
chartered accountants appointed by the municipality subject to confirma- 
tion by the Local Government Board. Elective auditors, if retained, should 
be chartered accountants. It would be extremely difficult for a standard 
form of accounts to be got up. 

On Monday, July 13, rt i 

Mr. J. H. FELLS, a member of the Council of the Industrial Freedom 
League, and a Fellow of the Society of Accountants and Auditors, spoke 
of the fallacious comparison which was usually made between municipal 
loans and company capital. The real comparison should be between deben- 
tures and loans, as the former had to be répaid in some way just as a 
municipal debt was. Neither did he think there was any comparison 
between a corporation sinking fund and a company depreciation fund. 
On the question of the audit of municipal accounts he advocated a more 
efficient audit than was usually the case, by professional auditors, subject 
to the approval of the Local Government Board and the adoption of a 
standard form of accounts. The Local Government Board should, also, 
when sanctioning loans, stipulate that depreciation should be charged in 
the accounts. He complained of the small amount usually set aside by 
municipalities for depreciation of electrical undertakings, which allowed 
of a profit to be shown which really did not exist if adequate provision 
had been made for depreciation. E 


NAVAL WORKS BILL. 
. In the House of Commons on Friday last week, 

Mr. PRETYMAN, in moving the second reading of this bill, said that 
among the new proposals was the introduction of electricity for light aud 
power into the dockyards, which would obviously give many advantages. 
It had been estimated by the Director of Dockyards that the saving in 
extra economy would be nearly 40 per cent, In desling with the matter, 
the Admiralty had considered a great and consistent whole, and not a 
piecemeal scheme, and to this end an eminent firm of electrical engineers 


had been asked to submit proposals. Sites had been selected for the 
power stations in each case and an allowance had been made for future 
contingencies and extensions. The amount asked for—viz., £1,500,000 
might not be absolutely tinal, but it was anticipated that it might only be 
necessary to ask for a small additional sum in about two years’ times, 

There was no discussion upon this prcposal, and the bill was eventually 
read a second time with a majority of 91, 


—— 


LEGAL INTELLIGENCE. 


— — 
Sellon v. the Daily News" (Ltd.). 


This case came before Mr. Justice Lawrance and a special jury in the 
King's Bench Division on Wednesday, and waa an action brought bv Mr, 
S. P. W. d'Alte Sellon, consulting electrical engineer, against the defendants 
for alleged libel contained in the Daily News of Nov. 11, 1902. The defence 
was that the words complained of were not libellous in their ordinary 
meaninz; that they were true in substance and in fact, and were fair 
comment upon a matter of public interest. 

Mr. C. F. GILL, K.C., said that in 1883 plaintif turned bis atten- 
tion to the subject of light railways, and in 1894 was selected by 
Mr. Jas. Bryce, wbo was then President of the Board of Trade, to 
assist a committee to inquire into the subject of light railwaya. Later on 
plaintiff was retained as consulting engineer to the British Electric Traction 
Co. at & salary of £1,500 & year. 'The libel of which plaintiff complained 
was published under the heading, *Jabez Balfour and the Electric Con. 
struction Corporation," and was as follows :—'' We may mention two fasts 
from Mr. Sellon's official biography: (1) Mr. Sellon was invited by 
Mr. Bryce to join his committee on light railways at the Board of Trade, 
the result of the committee’s report being the passing of the Light Rail- 
ways Act, 1896, so that Mr. Sellon first helped to legislate and next 
proceeded, with Mr. Garcke, to reap the fruit of the legislation. Mr. Sellon 
is. . . also consulting engineer to several corporations and tramway 
companies Does this mean borough corporations? We presume so. 
The language stated that, and it is not our fault if it is not accurate. 
Mr. Sellon is a paid servant of the electrical trust and consulting engineer 
to local authorities.” Oa Dec. 3 the Daily News had a report of a speech 
delivered by Mr. P. W. Wilson, of the Daily News, on a discussion on 
“Trusts versus Municipalities," when Mr. Wilson was reported to have 
said The receipt of two salaries by electrical engineers, one from the 
trust and the other from the municipality, was of the very essence of 
Tammany.” These were the libels of which the plaintiff complained. 

Plaintiff emphatically denied that he had ever used his position to reap 
the fruit of legislation." He understood “ Tammany " to mean municipal 
and political abuse. He complained of the article not stating that the 
British Electric Traction Co. was not the same company as that with 
which Jabez Spencer Balfour and Mr. Granville Wright were connected. 

Mr. RUFUS ISAACS, K.C. (for defendants) submitte 1 that the article 
conveyed no imputation on the honour and integrity of plaintiff, and all 
it did was to point out that it was desirable from a public point of view 
that both bodies should be absolutely disconnected with each other. That 
was a matter of publie interest, and the defendants were entitled to 
comment upon it. = ] 

In the result the jury awarded plaintiff one farthing damage:. 

Yesterday (Thursday) Mr. Justice LAWRANCE said he thought the 
action was one which ought never to have been brought. He must 
ac:crdingly deprive plaintiff of his costs. 


Smith v. Charing Oross, Easton and Hampstead Railway Oo. 

Mr. Justice Kekewich concluded the hearing of this action on Tu day. 
The plaintiff (Mr. H. Montague Smith), who was formerly secretary of the 
defendant company, claimed £4,000 as unpaid salary and £10,000 damages 
for wrongful dismissal. After a lengthy hearing his lordship found that 
plaintiff had been wrongfully dismissed, but had suffered no damage, and 
gave judgment for 40s. damages, without costs. 


National Telephone Co. v. Samuel. 


At Marylebone (London) County Court, on Monday, Deputy Judge 
Fitzroy Cowper and a jury heard a summons brought by the National 
Telephone Co. against a telephone subscriber named Samuel, claiming 
£10. 11s. 8d. rent of a telephone. ] 

For plaintiffs it was stated that in Jan., 1900, defendant entered into 
the usual agreement with the company. When defendant's subscription 
became due in January last, he declined to pay, and ia March he was dis- 
connected from the service in terms of the agreement. The defence was, 
that the telephonic communication was so ineffective that defendant ought 
to ba released from his agreement. Plaintiffs’ counsel urged that, while 
there may have been some faults in the working of the telephone, owing to 
the extremely delicate nature of the instruments, the question for the jury 
would be whether, considering the class of business and the difficultiss 
connected with it, the service had been a reasonable one. ZEE 

Mr. J. A. BARTLETT, rentals manager to plaintiff company, said he 
could find no record of any complaints as to the working of the telephone, 
and had no knowledge of a letter, alleged to have been sent by defendant, 
complaining that his telephone was not capable of properly transmitting or 
receiving communications and that he was constantly cut off just after he 
commenced to use the telephone. 

Evidence had been tendered for both sides when the jury stopped the 
case, and said their verdict was that the telephone in question had not 
worked reasonably well. . : 

His HONOUR gave judgment for defendant, with costs ; and male 
an order for the rescission of the five years agreement. 

Counsel for plaintiffs said there would probably be an appeal. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


The assistantship in the Department of Mechanical Engineeering 
at University College, London, owing to the appointment of Mr. 
Henry Payne to the chair of engineering at the South African 
College, Cape Town, is vacant, and applications are invited for the 
position. Some particulars of the duties, salary, &c., will be found 
set out in an advertisement. Applications to Prof. J. D. Cormack 
at the College, Gower-street, London, by July 24. 

An assistant to the secretary of the Institution of Electrical Engi- 
neers is required, The duties will be chiefly to assist in editing 
Science Abstracts and the Journal. Commencing salary £200. Appi 
cations to Mr. W. G. McMillan, 92, Victoria-street, London, S.W 
before July 25. See advertisement. 

A demonstrator in electrical engineering is required for the Muni- 
cipal Technical School of Technology, Manchester. Applications to 
the principal (Dr. J. H. Reynolds) by July 20. See advertisement. 

Applications are invited for three assistant superintendents in the 
Telegraph Department of the Government of India. Commencing 
salary 4,200 rupees a year. Applications will be received by the 
secretary, Judicial and Public Department, India Office, Whitehall, 
London, S. W., until Aug. 1. See also advertisement. 

The Governors of the Borough Polytechnic Institute require 
assistant lecturers and demonstrators in the chemistry and engineer- 
ing departments, and also a lecturer on building construction for 
evening classes and a junior demonstrator in the physics department. 
Particulars from the principal (Mr. C. T. Millis), 103, Borough-road, 
London, S.E. Applications by July 27. See advertisement. . 

Southwark (London) Borough Council have vacancies for two 
pupils at their electricity works.  Particulars from the town clerk 
(Mr.J. A. Johnson), Town Hall, W alworth- road, S. E. See advertisement. 

A teacher of electric wiring is required for the Southend-on-S2a 
TechnicalSchool Applications to the Principal. See advertisement, 

The Manx Electric Railway Co. (L*d.), 1, Strathallan-crescent, 
Douglas, Isle of Man, have vacancies for a power station switchboard 
attendant and a sub.station attendant. Applications to resident 
engineer (Mr. F. Edmondson) by 31st inst. See advertisement. 


Durban (Natal) Corporation require two cable jointers, with 
5 of rubber, paper and fibre cables of the concentric type, 
and also in making house connections. Applications by July 27. 
See advertisement. 


Wimbledon District Council require an engineer in charge. Appli- 
cations to chief electrical engineer (Mr. H. Tomlinson-Lee), Durns- 
ford-road, Wimbledon, S. W., by 18th inst. | 


Stepney Borough Council require a public lighting superintendent. 
Applications to Mr. W. C. P. Tapper, 27, Osborn-street, London, E., 
by July 20. 

The committee of the Portsmouth Municipal Technical Institute 
require à workshop instructor in metal work and assistant in engi- 
neering department, Applications to Principal by 24th inst. 

Bray District Council require an assistant electrical engineer, 
Applications by Aug. 4, 

_ Birkenhead Tramways committee 
tions by July 18. 


require an inspector, Applica- 


..... 


Mr. Vapp, assistant engineer at the Sutton works of the County of 
Surrey Electrical Power Distribution Co., has been appointed chief 
engineer at the company's Sheerness station. l 

Mr. D. Williams, of Hoylake, Cheshire, has been appointed elec- 
trical clerk of works by Atherton District Council. 

i ud 15 ae uii i a Urban District Council 
electricity aepartment, has been appointed assistant i t 
Chesterfield. ^ it = ee 

We announced last week that Mr. T. Bennett had been appointed 
shift engineer at the Battersea Council’s generating station at asa 
of £104 per annum. Mr. Bennett served his apprenticeship wit 
Messrs. Grafton & Co. of Bedford, remaining on the staff for over 
two years aſter expiry of his indentures. He was works foreman at 
Bedford for 18 months, and was in charge of a shift at that station. 

Mr. C. J. Wawn, of the City of London Electric Lighting Co., has 
been appointed senior assistant at the electricity works of the 
Shanghai Municipality, and Mr. J. E. Doidge, of the County of 
London Co., has been appointed junior assistant. 


EDUCATIONAL NOTIOE. 

Complete courses of instruction are provided by the Durham 
College of Science, Newcastle-on-Tyne, to students of both sexes 
proceeding to university degrees in science or in letters, and for 
nniversity diplomas in the theory and practice of teaching. Special 
facilities are offered for the study of chemistry, mining and all 


branches of engineering, naval architecture, &c. Matriculation and 
exhibition examinations begin Sept. 28. Lectures begin Oct. 6. 
Prospectuses from the secretary. 


Aberdeen. — The accounts of the tramway department for the year 
ended May 31 show total revenue £50,986 ; traffic expenses were. 
£10,642, 98. 1d., and total working expenses £27,571. 4s. 6d., leaving 
£23,414 168. 1d. "The number of passengers carried was 12,152,774, 
compared with 9,099,715 in 1902. 


Arbroath.—4As a result of a further discussion on electric lightin 
the Council have decided by 11 votes to six not to establish municipa 
works, and the order is to be transferred to a company. 


X Barnstaple.—4An inquiry wes held last week into the application 
of the Corporation for sanction to the sale of certain consolidated 
stock and the appropriation of the proceeds for the purchase of the 
town mille, with a mill stream and adjoining property, and alao to 
borrow £300 or such other sum as may be necessary for the purpose 
beyond the amount realised by the sale of the stock, which would 
bring in £2,260. It is proposed to take water from the mill stream 
for condensing purposes, &c., at the electricity works. The 
Council's consulting electrical engineer (Mr. W. H. Trentham) gave 
evidence, and said it was proposed to use a centrifugal pump with 
an electric motor for pumping. 

Bermondsey (London)— The tenders for the plant recently 
advertised for, in connection with the extension of electric lighting 
to Rotherhithe, are to be considered at a special meeting of the 
Council, 


Beverley.— The electric lighting order obtained in 1901 expires. 
next month, and no steps have yet been taken to carry out its pro- 
visions. At its meeting on Monday the Council declined an offer of 
Meesrs, Christy Bros. and Middleton to erect and maintain electricit 
works for a term of years. | 


Bexhill.— During the past year there has been an increase of nearly 
62 per cent. in the units of electric current sold, and the revenue 
increased by £950, while the consumers benefited by the reduction 
in the cost of current to the extent of £420. "The gross profit of 
£1,105. 163. 9d. was not, however, sufficient to pay interest and sink- 
ing fund ; 102 new consumers were connected during the past year. 


Bognor.-- The District Council have adopted the electric lighting 
scheme referred to in our issue of the 10th inst. Electricity works 
are to be erected and maintained by Mesars. Frank Suter & Co. for 
à term of years. 


Bo'ness. — The Town Council resolved, on Wednesday, to seal the 
agreement with the National Electric Wiring Co. for erecting and 
maintaining electricity works. 

The Council find the capital, and will pay to the company a premium of 
7 per cent. on the cost, while the company pay interest and sinking fund 
on the loan at 6 per cent. The lease is for 20 yeara, with breaks at 10, 14 
and 17 years. At the end of any of these periods the Council may pur- 
chase, and if the company have made a greater average profit than 3 per 
cent. per annum the excess has to be paid to the Council, who take over 
the works without further payment. The maximum prices are to be 54d. 
per unit for lighting, d. and 2d. for power and heating, and 23d. for streets 
and public buildings. : 

It has been arranged to advertise for a consulting engineer to act on : 
behalf of the Council, 


Bradford.—The City Council have decided to acquire the under- 
taking of the Shelf Tramway Company for £1,950. 


Brentwood.— Notices have been received from several companies 
who propose to apply for provisional orders, but the Council have 
decided to retain the electric lighting powers, and Mr. Wilkinson 
has been requested to prepare an electricity supply scheme. 


Burnley.—Succeseful trial trips over the Accrington.road tramway. 
route were made last week. The oflicial inspection took place on the 
9th inst., when the line was opened for traffic. 


Camberwell (London).—The Borough Council are to purchase, 
at an estimated cost of £500, a steam dynamo for the electric lighting 
of the baths. 

Oanterbury.—The Council have made arrangements with Mr. E J. 
Philpott for wiring consumers’ premises during the ensuing half-year. 


Cheltenham .—Messrs. Dodd and Dodd, civil and consulting engi-. 
neers, of Birmingham, have received instructions from the Chelten-: 
ham and District Light Railway Co. to prepare detail plans for 
deposit with the various local authorities interested to enable the 
company to construct the authorised extensions of the line to 
Charlton Kings and Leckhampton, 

Ohester.— The accounts of the electricity department for the year 
ended March 25 show capital expenditure £101,996, 18s, 7d, increase 
£9,527. 4s. 6d. during year. Receipts from sale of current for 
private lighting were £9,286. 17s., for public lighting £3,824. 104 4d., 
and after taking into account meter rental and miscellaneous receipts. 
the total was £13,559. 18s. 11d. Generation expenses came to 
£3,597. 8s. 6d. ; cost of distribution £257. 23, 4d., maintenance and 
renewals of public lamps £1,274. 63 7d., rent, rates and taxes 
4480. 14&, management expenses £1,019. ls. 6d., special charges 
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£110. 1s. Id., total expenditure 46, 738. 14s. £6,699. 8s. 5d. was 
carried to net revenue and the balance (£121. 16s. 6d.), to next 
account for bad debts, &. Interest was £3,002. 8s. lOd., sinking 
fund instalment £2,396. 19s. 7d., and £1,300 was carried to reserve. 
1,142,475 unite of current were generated: 565,296 units sold to 
private consumers, 349,348 units to public lamps and 139,477 used 
on works, There are 173 arcs and 422 incandescent lamps employed 
for poe lighting, and the total maximum supply demanded was 
627kw. 

A memorial, sigaed by 622 ratepayers in favour of the extension 
of the electric tramways to Boughton, was referred by the Corpora- 
tion on Wednesday to the Tramway committee. 


Olydebank.—By a majority of one the Council have decided in 
favour of a municipal electricity supply and refuse destructor scheme. 


Colchester.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £6,993 for electric lighting extensions. 
Evidence in support was given by the electrical engineer (Mr.Sillar) 
and the chairman of the Electric Lighting committee (Mr. E H. 
Barritt). No opposition. 


Orewe.— The electrical engineer (Mr. Denton) is to report on the 
cost of lighting the main thoroughfares by arc lamps. 


Croydon. The report of the borough electrical engineer (Mr. J. 
Gray Scott) on the sixth year's working of his department has been 
issued, and shows totul capital expenditure £231,353, an increase of 
£8,964 for the year. R:ceipts were £40,154, compared with £27,483, 
and expenses £21,875, ayainst £14,582, leaving a gross profit of 
£18,200, against £12,870, or 8:54 per cent. on capital. The net profit, 
after payment of interest and sinking fund, was £4,654. 178. 81., and 
£1,000 has been voted in relief of the gencral district rate. 

The capacity of the plant was 3,215kw., and the maximum load 2,127kw. 
The number of consumers increased from 1,043 to 1,378, and the number 
of 8c.p. lamps connected from 78,386 to 96,479. The average price 
obtained for current for private lighting was 4°34d. per unit, against 
4°39d. in the previous year. The coat of generation aud distribution was 
1:26d. per unit sold, against 154d. After adding rent, rates, &c., and 
mangement expenses, the total cost per unit sold was 1:58d., compared 
with 1:82d. Units generated were 3,889,794, against 2,510,876. After 
deducting the units used for station lighting, testiug and driving auxiliary 
plant, and allowing for losses in distribution, the number of units sold for 
public and private lighting and tramwaya was 3,131,841, against 1,810,387. 
The percentage of units sold to units generated was 80, compared with 76 
in previous year. The department had been somewhat handicapped in 
their work during the year, and supply was disorganised by the fire which 
occurred at the end of October, and since that date until recently the 
works had been run with temporary mains on the engine-room floor and 
other arrangements of a temporary character. The accountants (Messrs. 
Cash, Stone & Co.) refer to the fact that no allowance for depreciation has 
been made ; but as the term for which the loans have been granted does 
not exceed 25 years, and having regard to the net assets of the under- 
taking and the fact that the sinking fund contributions are based cn the 
terms of the loan and of the sum transferred to reserve (£3,000), they are 
of opinion that no further provision is necessary. 

he borough electrical engineer has also prepared an extension 
scheme involving an expenditure of over £70,000, which will be con- 
sidered at the Council's next meeting. The scheme includes :— 

Buildings and new chimney, engine-room and boiler-house extensions, 
including stanchions for carryiag coal bunkers and stanchions for overhead 
crane in engine room, £15,000. Boiler-house plant: six boilers, each 
capable of evaporating 12,000lb. of water per hour, £8,400 ; foundations 
and flues, £2,400 ; filtration plant for hot-well water (including erection), 
£450 ; two feed pumps, £350 ; economizer, £1,200 ; coal conveyor plant 
and bunkers, £3,600 ; total £16,400. Engine- room plant: Two 1,000 B. p. 
generating sets for alternating current, £14,000 ; one 1,000 H. r. generating 
set for continuous current, £7,000; foundations, £1,350; condensing 
plant (including new cooling tower), £5,500 ; one engine for No. 2 gene- 
rator, £7,000 ; awitchboard extension, switchgear, instruments, cables, &c., 
4500; pipework, steam, exhaust and drain pipes, £1,500; one 100kw. 
§,000-volt transformer, with switchboard, cables, &c., £350, total £28,900 ; 
railway siding, £4,200, total £64,500 ; contingencies, 10 per cent., £6,450, 
total £70,950. 

'The action against the Corporation by owners of premises adjoin- 
ing the electricity works for injury and annoyance caused by spray 
from the cooling pond has been compromised. The Corporation have 
paid plaintiffs £60 as damages and £5. 5s. agreed costs, and have 
undertaken that after Aug. 16 no spraying from the pond or cooling 
towers shall affect their premises. | 


Customs Decisions. — Electrical measuring instruments and 
appurtenances relatiog thereto for use on board ship are now admitted 
into Germany free of duty. According to the customs authorities of 
Hamburg, vulcanite tubes for insulating purposes are admitted free of 
duty, while soft indiarubber piping for the same purpose is dutiable 
at the rate of about £1 per cwt. The method of distinguishing 
these two classes of goods is as follows:—The tube is held in both 
hands and bent sharply to an angle of 90 deg. If it then breaks it is 
elassified as vulcanite and is admitted free, but if it merely becomes 
indented it is classified as soft indiarubber. 


Dorchester.—The electric lighting project? has been postponed 
pending another interview with the consulting engineer. 


Egham.—The Rural Council have agreed to allow Messrs. Blen- 


heim & Co. (an old-established local firm) to supply electricity to 
tradesmen in the district. 


Electric Light Notices.—Companies and others who propose to 
apply for provisional electric lighting ordera have to give notice to 
the local authorities affected by July 1. In our last few issues wa 
have given particulars of such as have been made public, and 
during the week the following further notices have been issued :— 

SOUTHERN District ELECTRICITY Corporation, for Braintree, Chertsey, ' 
Chippenham, Newquay, Supron Walden, St. Ives, Sreanaye, Wimborne and 
Woodhall Spa, 

Empirg ELECTRIC Light AND Power Co., for Acton, Clay Cross, Clayton, ` 
Inverness, Oswaldtwistle, Peterhead, Skdton, Stratford, Sutton-in- Ashteld, » 
Ulverston, Widnes and Wombwell, 

GLOUCESTER ELECTRIC Power Co., for Dursley and Nailsiworth. M 


INLAND Waterways (LTD.) for Chertscy, Farnham, Godalming, Itehien, 
and South Stoneham, 


Messrs. HERBERT LEWIS and FLETCHER, for Caerphilly. 

NATIONAL PROVINCIAL ELRCTRICITY CORPORATION, for Stratford. ` 
Sır Hiram Maxim ELECTRICAL AND ENGINEERING Co., for Brentwood, 
Chertsey, Ely, Farnhum and Seaford. 

SWANAGE AND District ELECTRIC SUPPLY Co., for Swanage. ! 
SAFFRON WALDEN Evectricity SuPrLY Co., for Saffron. Walden, 

KENT ELECTRIC Power Co., for Hollingbourne. 

ELECTRIC Surety Co., for Inverness and Spalding. 

Western EL. xornIC Power Co., for Dursley (Clos.). 

NATIONAL ELECTRIC WInIxG Co., for North Ormesby. 

Mr. H. J. ALMONDS, for Houghton. 

CLYDE VALLEY ELECTRICAL Powgr Co., for Mungarte. 

Hove Evectric LIcHTING Co., for Aldrington. 

NortH METROPOLITAN ELECTRIC Power Surriy Co., for East Barnet, 
Valley and Finchley, 

MAIDENHEAD Corporation, for Bray, Taplow and Cookham. 


Electric Power iu Ireland.—Attempts are being mae to form 
an electric power company to supply electricity in bulk in Belfast, 
Down and Armagh. The new scheme is more comprehensive than 
the one outlined in our issue of Jau. 23 last, and already a prom ting 
company, particulars of which are given in another column, has been 
registered for obtaining Parliamentary powers. The consulting 
engineers are Mesars, Preece and Cardew. 

Fires.—With reference to the fire which occurred at Harefizld 
Mills, the property of the United Asbestos Co., Dock House, Billiter- 
street, London, E C., we are asked to state that no part of the asbestos 
factory was burned, the fire having been confined to that portion of 
the mills containing indiarubber goods, naphtha, &c. | 

A serious fire broke out at the works of Messrs, Ashmore, 
Benson, Pease & Co., Stockton, on Thursday night last. The fire 
o:curred in a shed used partly as a place for storing accumulators. 
The damage amounted to about £5,000. : 


Gefle (Sweden).—The new electric transmission line from Niis’ 
on the Dal river to the Sandvick Iron and Steel Works near Gefle: 
has been completed, and is in operation. : 

Great Yarmouth.—Important extensions of the electric tram- 
ways, estimated to cost about £40,000 were authorised at the meeting 
of the Town Council on Tuesday. 


Hackney (London).—The Borough Council have decided to 
reduce the charges for electrical energy for power from the flat rate 
of 24. per unit to 2d. par uait for the first 1,000 units per quarter 
on any one premises, beyond 1,000 IId. 

Halifax.—The revenue of the Corporation tramways for the year 
ended March was 461, 448. 103. 3d. Expenditure, interest and sinking 
fund exceeded this amount by £212. 7s, 3d. 

Harrogate.— The Corporation have been authorised to borrow 
£40,000 for electric lighting extensions. 


Hereford.— The accounts of the electricity department for the 
year ended March show total receipts £2,312. 2s. 9d, working and 
management expenses, &c., £997. 23. 9d., interest £641. 128. 7d. 
and sinking fund instalment £920, leaving a deficiency of £246. 78. 5d., 
compared with £107. 10a. 6d. in 1901-2. 

Hove.— Last week the General Purposes committee agaiu recom- 
mended the Council, ia order to avoid the risk of the Aldrington 
Electrie Lighting Order lapsing, to apply for sanction to a loan 
of £15,000 for electricity supply in Aldrington. The report was 
adopted. At the same meeting the Hove Electric Lighting Co. 
intimated that they proposed to apply for a provisional order for 
Aldrington. 

Huddersfleld — The receipts of the Corporation tramways for the 
year to June 30 were £16,749. 163, 5d , expenditure £18,485. 13s. 3d., 
leaving a deficiency of £1,735. 16. 10. The expenditure includes 
zo 16s. 3d. for depreciation and £6,665 for interest and sinking 

und. 

An agreement has been entered into for the supply of electricity 
in the Linthwaite district. 

Inquest.—An inquest was held at Old Trafford, Manchester, on 
Tuesday, on the body of Allan Claque, aged 23, an electric crine 
repairer, employed at the Westinghouse Co. s works. On Thursday 
last week it was stated, he went up to a 50-ton electric crane in the 
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steel foundry, 70ft. from the ground, with the object of working 
there. He entered the switch cage, turned on the lights, and then 
fell and died before a doctor could be summoned. 

Dr. A. Epwarps, who made a post-mortem examination, said there was 
nothing to show cause of death, but he was satisfied the man did not die a 
natural death. An electric shock would not necessarily leave any physical 
sign. He could imagine death was due to electric shock. 

THOMAS FAGAN, wireman's assistant employed at the worke, who was in 
Claque's company, said he did not feel any shock when he got into the cage. 

After other evidence, the inquest was adjourned till Monday next. 

Irvine. — The Council propose to consult Ayrahire County Council 
and the neighbouring town councils on the question of a joint 
electric tramway scheme. | 


Italy. —In Genoa there are now over 70 miles of electric tramways 
and over 150 cars are running. In Turin over 50 miles of lines are 
in operation. At Spezia, too, there are 4 miles of line in operation, 
and considerable extensions are under construction. The tramway 
line between Bordighera and Ventimiglia was opened last year. 


Kingston-on-Thames.—An inquiry has been held into the appli- 
cation of the Council to borrow £7,784 for electric lighting extensions. 
The town clerk (Mr. H. A. Francis), and the borough electrical 
engineer (Mr. J. E. Edgcome) gave evidence in support, the latter 
stating that there were 548 consumers, and that the number of 
equivalent 8 c.p. lamps connected was 26,438. Total expenditure 
was £40,584. After certain savings, the net excess expenditure was 
£7,781, as the loans sanctioned amounted to £32,800. The loan 
was in respect to additional expenditure found absolutely necessary. 
The Corporation would have to apply for further capital expenditure 
for extensions to the undertaking. 


Kingstown.—The Corporation, who have been recommended by 
the Lighting committee to lease their electric lighting order to 
Edmundson's Electricity Corporation for 25 years, have also received 
an offer from Mr. W. M. Murphy (chairman of the Dublin United 
Tramways Co.) to take current from his company, or from inde- 
pendent works for which the Council would borrow the capital. 


Kirkcaldy.—There was a deficit of over £400 on the electricity 
department for past year, but there was a profit of over £100 on the 
seven weeks’ working of the electric tramways. £20,000 is to be 
borrowed for extensions of the tramway system. 


Larne.—The Larne Electric Light Works offer a reduction of 10 
per cent. in the price charged for electric current for street lighting 
if the Council will enter into a 10 vears’ agreement. 


Lecture.— On Tuesday last week Prof. Carus- Wilson gave a lecture 
on “ Polvphase Railways" at the Municipal School of Technology, 
Manchester. The lecture was illustrated by numerous lantern views. 
Principal J. H. Reynolds, in proposing a vote of thanks to Prof. 
Carus-Wilson, said he hoped this might prove the first of a series of 
similar lectures, dealing with the technical questions of the day, by 
experts outside the staff of the School of Technology. 


Leigh.—The South Lancashire Tramways Co. are bound by their 
1900 Act to supply current for lighting the tramway routes, and the 
San have decided to take advantage of this. Arc lamps are to be 
erected. i l 


Lichfleld.— The Corporation are applying for a provisional order 
to extend the electric lighting area. 


Light Railways in Middlesex.— The Light Riilways and Tram- 
ways committee of the Middlesex County Council submitted a report 
recently with a jo to the evidence to bə given before the Royal 
Commission on London Traffic, and recommended that this evidence 
should be on the following lines :— 

(1) That the powers of the Light Railway Commissioners, as far as 
Middlesex is concerned, be abolished, and that all tramway and light rail- 
way schemes be introduced by bills in Parliament. (2) That the regulation 
of traffic in the county of Middlesex should be left to the Light Railways 
and Tramways committee of the Council. (3) That the Council be the 
authority for all light railway and tramway lines in Middlesex, and that 
the County Council should be the purcbasing authority under the Tramways 
Act, 1870, of all present and future schemes. (4) That sec. 92 of the Lands 
Clauses Consolidation Act, which requires promoters to take the whole of 
any property which they may seek to acquire, should not apply in every 
instance. (5) That railway companies should not have power to stop 
schemes on the ground of competition. (6) That that tribunal ehould have 
power to allow promoters to submit schemes for alternative routes, and 
that they should be at liberty, at the same time, to schedule the neceasary 
land for those routes, (7) That any local authority owning tramways or 
light railways should have power to summon any other authority before 
the Railway and Canal Commissioners to show cause why facilities should 
not be given for working arrangements between the different authorities in 
order to meet the public convenience in the way of through traffic. (8) 
That no evidence be offered on behalf of Middlesex as regarda the tribunal 
having power to deal with costs and as to a scale of costs being fixed in 
connection with the purchase of land. (9) That, when schemes are pro- 
moted by a County Council, the County Council of Middlesex are not in 
favour of local authorities being compelled to contribute to such extent as 
the tribunal may determine, to the cost of acquiring any additional land 
required in their districts for the purpose of widening roads in which any 
light railway or tramway may be constructed, 


The recommendations, with the exception of clause 6, which was 
withdrawn, were adopted. 

The County of Middlesex Light Railways Supplemental Order 
(authorising construction of lines in Wood Green and Hornsey) 
has been submitted to Board of Trade for confirmation. Objec- 
tions by July 25. 2 

Limerick.—The extensive manufacturing premises of Meesrs. 
Geary & Co., wholesale confectioners, have been wired and fitted for 
the electric light by the National Electric Wiring Co., Nassau-street, 
Dublin, and the whole of the machinery employed at the works is 
now driven by electric motors. The installation, which was put in 
under the supervision of Mr. W. H. Clegg, the National Wiring Co.'s 
engineer, includes a 100 Hr. Duff's producer, two 40 R. P. gas 
engines using producer gas, two B T.-H. 30kw. generators and three 
10 H.P. and two 5 f P. B.T.-H. C. E. type motors. The motors are 
all bolted to the ceiling in inverted positions, The installation, with 
its enamelled slate starting panels and three-panel switchboard, is 
very compact and complete. In the switchboard the two outside 
panels are generator panels, and the centre the distributing panel. 
The latter consists of 12 change-over switches with bus bers and 
fuses. The lighting of the building comprises 240 incandescents and 
four arcs. The work has been very successfully carried out, and is 
likely to lead to a considerable extension of electric lighting and 
electric driving in Limerick and other parts of Ireland, where the 
isolated situation of many factory premises would give electrical 
installations the opportunity of proving their reliability and economy 
in workipg. There are a number of confectionery works all over 
the kingdom where electric driving has been put in, and has proved 
a great advance on any other system of driving iu such works, where 
cleanlinees, smoothness of working, and, above all, compactness of 
the driving apparatus is an essential feature. 

An inquiry was held here on Tuesday into the application of the. 
Council to borrow £7,000 for electric lighting extensions, Evidence 
was given by the consulting engineer (Mr. J. Enright) and the town 
clerk (Mr. W. N. Nolan). 


London County Council. At Tuesday's meeting the following 
loans for electric lighting purposes were sanctioned :—Stepney, 
£2,790; Battertea, £2,336 ; Hackney, £6,500. 

Northern Tramways.—The debate initiated last week as to the 
system of electric traction to be adopted on the north side of the 
Thames for the tramways leased to the North Metropolitan Tram. 
way Co. was continued. Last week the Council decided to construct 
26 miles in the central district on the conduit system, and adjourned 
the discussion on the question of electrifying on the overhead system 
about 28 miles in the outlying districts. 

Sir W. J. COLLINS now asked that the report might be deferred in view 
of the conference of local authorities to be held to consider the matter. 

Mr. B&RAcHCROFT said his contention was that they should combine the 
two systems of electric traction where possible so as to decrease the cost. 
He knew that the North Metropolitan Tramway Co. preferred the cheaper 
system, but he had not heard that they absolutely refused to have the 
conduit. i 

The adjournment was agreed to. 

Tramway | Receipts.—The Highways committee submitted the 
accounts of receipts and expenditure of the tramways for the year 
ended March 31, 1903. 

The net capital expeuditure in respect of the whole of these tram. 
ways amounted on March 31, 1903, to £1,504,463. 78. 7d., of which 
£95,045. 183. 2d. has been repaid out of revenue, the amount of outstand- 
iog debt being £1,411,419. 9s. 5d. During 1902-3 the expenditure on 
capital account amounted to £617,710. 15s. 3d. Of this, £276,887. Os. 11d. 
was in respect of the purchase of the undertakings of the South London 
and the South-Eastern Metropolitan Tramways Companies, £8,635. 24 6d. 
was for the acquisition of freehold at Camberwell, £352,133. 10s. Ad. was 
expended in connection with the re-construction for electric traction of 
certain sections of the tramways and some other small items. The total 
receipts were £444,698. 18s. 11d., and the working expenses £397,080. 22. 6d.. 
showing a surplus of £47,618. 16s. 5d. Debt charges absorbed—iaterest, 
£25,627. da. lid. ; sinking fund, £24,242. 88. 4d., leaving a deficiency of 
£2,250. 163. 10d. This deficiency is attributed mainly to loss of receipts 
from dislocation of traffic during re-construction of parts of the tramways 
for electric traction. 

From the northern system (leased to a company )a surplus of £37,794 
was carried to appropriation account, from which fund it was agreed 
to transfer £20,000 in relief of rates. 

Purchase of Plant.—It was recommended: That the estimate of 
the Finance committee of £148,500 be approved, and that such be 
authorised, in respect of the purchase of machinery, boilers, switch 
gear and other plant for the electricity generating station, to be 
established at Greenwich."—Postponed. 


- Lowestoft.—The municipal electric tramways ‘are to be opened 
on Wednesday. The official inspection took place vesterday 
(Thursday). 


Manchester.—The first section of the Trafford Park electric tram" 
ways—Trafford Park to the Westinghouse works—will be opened 
this week. l 


Mansfield Woodhouse —Mansfield Corporation have offered to 
supply electricity in this district. The matter is under consideration. 
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Marylebone (London). — Only a brief discussion arose at the 
special meeting of the Council on Monday, called to consider the 
report of the Electric Supply committee 5 on the 9th inst. 
(referred to in our last issue, p. 508), and also to consider the recom- 
mendation by the committee that the Council accept the compromise 

roposed by counsel for the Borough Council and for the Metropolitan 
Electric Supply Co. In the course of the proceedings, Sir Thos, 
Brooke Hitchirg reiterated his. view that the best course for the 
Council to pursue was to ask the Metropolitan Company to release 
the Council from their obligations under the award. Ultimately 
however, the recommer dat ions c f the cc mmittee were virtuall agreed 
to, but the original motion having been varied, the following was 

sed unanimously as an amendment :— 

That the Electric Supply committee be authorised to enter into an 
agreement with the Metropolitan Electric Supply Co. on the basis of the 
sugget ted terms of settlement, and that the committee be instructed to 
require the company to prove that their expenditure to June 30 has been 
as stated. | 
Middlesbrough —The Electric Lighting committee decided at 

their meeting last week to make a display of electrical fittings, &c., 
at a trades’ exhibition to be held here in November next. The 


electrical engineer (Mr. H. M. Taylor) reported that the equivalent. 


of 34,700 8 c.p. lamps was connected to the mains, and applications 
were in hand for 2,300 further. The revenue for the June quarter 
was 40 per cent. in excess of revenue for the corresponding period of 
last year, while the cost of generation was only 21 per cent. more. 


Motor Vehicle Developments.—In Rome the motor vehicle is 
radually superseding the ordinary conveyance, and such is the 
avour in which motor vehicles are held that it is only their high 

price which prevents their general adoption. Numerous electric 
vehicles are included in those now running in the main thoroughfares. 


Municipal Telephony.—4A report from the Works and Improve- 
ments committee recommending that consent be given to Brighton 
Corporation laying underground ducts for carrying telephone wires 
in Hove, was submitted to Hove Corporation last week. A royalty 
of 23. 6d. for each single-wire subscriber connected to the exchange 
and 1s. 3d. for each party line was approved. 

New South Wales.—The Earl of Jersey has consented to accept 
the po of acting agent-general for this colony during the absence 
of the agent- general (Mr, Henry Copeland),who has been granted six 
months’ leave of absence. The Earl of Jersey will also represent 
during that period the Commonwealth Government on the Pacific 
Cable Board. M" 

Northfleét.—A committee has been formed to negotiate with 
Gravesend Corporation for supply of electricity for public and private 
lighting. 

Northwich.—The local electric light company has been asked to 
tender for the public electric lighting. | 

Personal.— Mr. Llewelyn B. Atkinson, A. M. Inst. C. E., has recently 
joined the Board of W. T. Glover & Co. (Ltd.). His long and exten- 
sive experience in all classes of mining work will certainly prove 
especially valuable in view of the development of the applications of 
electricity in mining. 

Poplar (London).—The Lighting committee have adopted the 
wiring rules of the Institution of Electrical Engineers. 


Reduction of Rates for Telegrams to the Far Bast.—As from 
July 15 the following reduced rates have come into force for tele- 
grams from the United Kipnglom to China, Corea, Formosa,” Japan 
and the Philippines. Eastern and Indo-European Cos. routes: 
Hong Kong, 48. 5d. per word; China (except Macao), 4s. 5d.; 
Macao, 4s. 7d.; Japan, 5a 8d.; Formosa, 4s. 10d.; Corea (Fusan, 
Seoul and Chemulpo), 5s. 8d.; other places in Corea, 5; 11d.; 
Philippine Islands— Manila, 4:, 5d. ; other islands, 4s. 10d. Great 
Northern Co.’s route: Hong Kong, 43. 51. per word; China (except 
Macao), 4s. 5d.; Macao, 43. 7d; Japan, 43. 10d.; Formosa, 4s. 10d.; 
Corea (Fusan, Seoul and Chemulpo), 44 101. ; other places in Corea, 
5s, 2d. ; Philippine Islands Manila, 4a. 5d.; other islands, 4s. 10d. 


Rhyl.— The Council are applying for sauction to a loan of £1,000 
for electric lighting extensions. 

Rotherham.—The Council have applied for sanction to a loan of 
£13,390 for electric lighting. j 

St. Pancras (London).—The accounts of the electricity depart- 
ment have been issued and show a profit of £16,818 for the year 
ended March. With £1,334 from last year the total balance is 
£18,152, The Council will appropriate ld. in the £ in relief of the 
rates, 

Sandycroft-Hawarden Blectric Tramway.—The Flint and 
Holywell Councils have. conditionally approved the scheme for the 
construction of an electric tramway from Sandycroft, along the shore 
to Bagillt, and thence to Holywell, Mold, Buckley and Hawarden. 


Southport.—Sunday traffic on the electric tramways is exciting 
local interest. The ratepayers recently decided against Sunday 
trams, but the company continued to run through, nominally not 
plying for hire within the borough. Last week the Electricity com- 
mittee resolved not to supply electric current on Sundays, but at a 


hurriedly.convened meeting of the committee on Tuesday this reso- 

Jution was rescinded, on the advice of the town clerk, and another 

resolution was passed to the «ffect that current be supplied for all 

pai ponet except plying for hire. This attitude was endorsed by the 
ouncil on Tuesday evening. 

The Telephone in Rio Janeiro.— The Financial News states 
that an Anglo-French company has been formed, with a capital of 
£250,000, to exploit a telephone concession in the State of Rio 
Janeiro. The company will have oftices in Paris and London. A 
technical mission has left for Brazil with the material for establishing 
the first section of the service. 

Tottenham. —'The North Metropolitan Electrical Power Distribu- 
tion Co. have notified the Council of their intention to Jay mains in 
the district for the supply of electricity in bulk. . 

Transvaal.— The imports of electric cables, wires and fittinga for 
the quarter ended March 31, 1903, into the Transvaal were valued 
at £15,000, compared with £8,000 for the corresponding period of 
1902. : 

Wakefield.—The City Council, who are about to construct electric 
tramways, recently sent a deputation to Bradford, Leeds and Dews- 


-bury to collect information. 


Walsall.—Oa Monday the Tramways committee reported that 
a tender for relaying the existing tramway track in Lichfield-street, 
and Lower Bridge-street, and for constructing new lines in Park- 
street and on the Bridge, at an estimated cost of £5,889, had been 
accepted, and that it had been agreed to pay the South Staffordshire 
Tramways (lessee) Co. £300 for the first six weeks’ of edem stop- 
paga of traffic during progress of work, and £100 for each additional 
week. . i 
Walthamstow.— The Council desire to borrow £42,815 for electric 
lighting, repayable in 25 years. l pa 

West Ham.—The Lighting committee have authorised the 
borough electrical engineer (Mr. Bock) to purchase a motor car at 
£300, for the use of himself and staff. 

Whitehaven —Tte charge for electric current to private con- 
sumers is to be reduced and extensions made t^ the electric lighting 
mains. The fixed charge has been reduced from £12 to £8 per 
annum, and the uniform charge of 6d. to 44d. per unit. Application 
has been made for sanction to a loan of £2,500 for electric lighting. 

Wimbledon.—The accounts of the electricity supply department 
for the year ended March have been issued, and show total capital 
expenditure £100,201. 133, an increase of £14,237. 14s. 7d. during 
the year. The receipts from eale of current for private and public 
lighting amounted to £15,067. 38. 9d., and after deducting £67. 16s. 4d. 
for bad debts and taking credit for meter rental and other miscel- 
laneous receipts, the total was £15,472. 68. Generation expenses 
came to £5,532. 8: 5d., cost of distribution £114. 194. 7d., main- 
tenance and renewal of public lamps £875. 134 7d., rent, rates and 
taxes £439. 193. 10d., management expenses £1,297. 33. 8d., law and 
special charges £104. 7s. 5d., total £8,364. 12s. 6d., leaving gross 

rofit £7,107. 13s. 6d. Interest absorbed £2,613. 88. 6d, sinking 
und instalment £2,447. 1s. 11d., expenses of obtaining Merton pro- 
visional order £19. 13s. 5d., £500 has been carried to reserve, and 
the balance (£1,527. 19». 8d.) has been applied to relief of rates. 
1,157,084 units of current were generated : 500,846 supplied to 
private consumers, 511,152 to public lamps, and 18,214 used on 
works. Tkere are 1,091 public lampe, equivalent to 4 486 8 c.p. 
The total maximum supply demanded was 603kw. 


Wolverhampton.—The Council on Monday resolved, on the 
recommendation of the Lighting committee, to place £3,674 to 
reserve, The gross profit cn the past year’s working of the electricity 
department was £11,697, and the net profit £2,479. l 

anction to a loan of £15,000 has been obtained for elestric lighting 
extensions. 

Worcester. —The electric lighting mains are to be extended to the 
works of Heenan and Froude, and the Council will supply current 
up to a consumption of 200,000 units per annum at ld. per 
unit, up to 300,000 at Id., and above Id., with a minimum yearly 
consumption of 200,000 units for the first year and 300,000 per 
annum for the next two years. 

Workhouse Lighting. — Bournemouth and Poole Electricity 
Supply Co. are submitting a tender for the electric lighting of 
Christchurch workhouse, 

Workington.—The Council discussed last week a report from the 
Electric Lighting committee. It was originally proposed to employ 
water-power and it was thought the power available at the mill-race at 
the Yearl would be sufficient. It is estimated that about 800 n.r. will 
be required, but.it is notanticipated that the mill-race will be adequate. 
An extension of time for carrying out the provisional order will be 
applied for, and then the question of increasing the storage and also 
of going higher up the river Derwent to obtain greater power will 
be considered. | : 

: Outing.—The annual excursion of the employés of the Hart 
Accumulator Co. took place on Saturday last, when a large party 
spent an enjoyable day at Hastings. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lasts and similar matter early in the week. | 


TENDERS INVITED. 


Preston Corporation require tenders for the supply and erec- 
tion of their tramway power station boiler-house plant, includ- 
ing economisers, feed-water heaters, electrically and steam-driven 
pumps and overhead travelling crane, Specifications from the con- 
sulting and resident electrical engineer, Mr. W. H. Tittensor, to 
whom tenders by July 22. See also advertisement. 


Sheffield Electric Light committee invite tenders for electricity 
meters Specifications from the general engineer and manager 
(Mr. S. E. Fedden), and tenders to the Corporation electric supply 
department, Commercial.street, Sheffield, by 10 a.m. July 21. See 
advertisement. 

Bath Corporation invite tenders for a main switchboard at their 
new generating station. Specifications from the consulting engi- 
neers (Messrs. Kincaid, Waller, Manville and Dawson), 29, Great 
George-street, Westminster, or of the city electrical engineer (Mr. F. 
Teague), 7, Dorchester-street, Bath. Tenders to the clerk (Mr. F. H. 
Moger), 3, Wood-street, Bath, by noon July 27. See also adver- 
tisement. 

Tenders «re invited for the supply, delivery and erection of the 
whole of the electric cables, fittings, switches, lights, &c., required 
by Messrs. Graham, Morton d Co. (Ltd.), at their new engineering 
works, Hunslet, Leeds. Full particulars, together with blue prints, 
can be obtained not later than July 28. "lenders to Black Bull- 
street, Leeds, by Aug. 7. See also advertisement. 

Rochdale Corporation invite tendera for supply and delivery of 
copper rail bonds, Specifications from the consulting engineers 
(Messrs. Lacey and Sillar), 2, Queen Aune’s-gate, Westminster, S. W. 
Tenders to town clerk (Mr. James Leach), Town Hall, Rochdale, by 
July 28. See advertisement, 


Atherton Urban District Council invite tenders for supply and 
delivery of alternating-current electricity meters. Specifications 
from clerk (Mr. D. Schofield), Town Hall, Atherton, and tenders by 
noon July 28. See advertisement. 


London County Council invite tenders for the supply and delivery 
of two low-tension switchboards, and for the erection of one of these 
in each of the Council's sub-stations at Camberwell and New Cross, 
Tenderers may obtain drawings, &., at County Hall, Spring-gardens, 
S.W., where tenders (addressed to clerk of Council, Mr. G. L. Gomme) 
by 10 am. Aug. 11. | 

Heston and Isleworth District Council invite tenders for steam 
engines, dynamos, boosters, balancers, switchboard, Körting con- 
densers and cooling plant, storage batteries, cables and arc and glow 
lamps for street lighting ; also for erection of boiler house, engine and 
battery rooms, offices and chimney shaft, Tenders to clerk, Town 
Hall, Hounslow, by July 23. 

Stepney (London) Borough Council invite tenders for feed, suction 
and other pipe-work, water-softening plant and „storage tanks. 
Tenders to chairman of Electrical committee, 27, Osborn-street, 
Whitechapel, by noon July 21. 


Colne Electrical committee invite tenders by 5 p.m. 21st inst., for 
Lancashire boiler, with mechanical stoker, superheater and feed- 
pump, lead-covered paper-insulated cable, condenser, steam and 
water pipes. 

Blackburn Town Council invite tenders for a complete main switch- 
board and accessories. Tenders to the town clerk (Mr. Robert E. Fox) 
by noon July 27. 

Swindon Corporation invite tenders for seven electric tramcars, 
with trucks, motors and accessories, Tenders to town clerk, Town 
Hall, Swindon, by July 23. 

Tenders are required for erection of car shed, offices, &c., for the 
Airdrie and Coatbridge tramways. Applications to British Electric 
Traction Co., 1, Adelphi-terrace, London, W.C., by 27th inst. 

Birkenhead Corporation invite tenders for a 350kw. steam dynamo 
by 9 a.m. July 28. 

Wednesbury Corporation invite tenders until 30th inst. for free and 
hire-purchase electric wiring and motor letting. 

Eccles Corporation invite tenders by 10 a.m., July 18, for refuse 
destructor. 

Tenders are invited by Herzberg.im-Harz (Germany) Municipal 
Council for an electric lighting concession. 

Tenders will be received up to the moraiug of July 25 by the 
chief of the Spanish Telegraph Service, Caretas 10, Madrid, for the 
supply of 25 Hughes telegraph apparatus and 25 motors with weight 
elevators for same for the Spanish Government telegraph service at 
the upset price of about £70 for each apparatus, and about £11. 11a. 
for each motor and elevator. Some further particulars are given in 


the Madrid Ga:ette for July 11. A provisional deposit of 5 per cent. 
is required to qualify a tender. 


TENDERS RECBIVED AND ACCEPTED. 


Gloucester City Council on Wednesday accepted the subjoine 1- 
tenders in connection with their electric tramway scheme ;— i 
Geo. Law, permanent way, rails (British manu- 


facture) and accessories £47,655 0 0 
Brush Co., car bogies and trucks A 5417 0 0 
British Electric Equipment Co., cables, troughs 

and feeder pillaraᷣpA·ͤꝛpP UU UU . 4519 0 0 
Ditto overhead line material and rail bonds 2,857 9 10 
J. G. White & Co., poles and mountings ............ 4,581 0 0 
Dick, Kerr & Co., car equipments........... . 5,689 0 0 


The following tenders were accepted for the electricity supply 
department :— 


General Electric Co., generating plant. £3,464 0 0 
Crompton & Co., storage battery & reversible booster 1,551 0 0 
J. G. Statter & Co., switchboard and instruments 1,174 0 0 
Summers and Scott, condensing plant... 890 0 0 


The sub-contract for the storage battery for Devonport has been 
laced by the British Westinghouse Co. with the Electrical Power 
pues Co., 4, Great Winchester-street, London, E. C. 

West Ham Corporation have accepted the tender of the Harris 
Patent Feed Water Filter (Ltd.) for feed water purifying plant at 
£1,100; and an order has been placed with McCartney, McElroy & Co. 
for the overhead equipment of the Barking-road tram ways at schedule 
rates, 

Littleborough Council have accepted the tender of the Rochdale 
Electric Co. for the complete electrical equipment of their new 
supply station, and the wiring of the Carnegie library, municipal 
oflices, new board schools, &c., to the specification of Mr. W. C. C. 
Hawtayne. 

Kettering District Council have accepted the tender of the Elec- 
trical Power Storage Co., ior a storage battery for. their electricity 
supply works, 

Manchester Corporation have accepted the tender of Messrs. 
Rowland Carr & Co., 6 and 8, Lime-street-square, London, E.C., for 
the supply of their requirements of box compound for the electrical 
department for the ensuiog 12 months. l 

Southampton Town Council have accepted the tender of the 
Alphons Custodis Chimney Construction Co. for erecting a chimney 


shaft at the West Shore electricity works at £2,189. 


Islington (London) Lighting Committee has accepted the following 
tenders:—159 induction motor meters, Electrical Co, £059 4a. ; 
36 induction motor meters, Brush Co., £91 IOs. 

The following contracts have been obtained by J. G. White & Co., 
22a, College-hill, London, E. C., since end of June :— 

Complete, construction-permanent way, overhead 
equipment, cables, cars and equipment at Derby £87,627 10 0 
Complete construction-permanent way, overnead 


equipment and cables at Colchester 35,039 8 0 
Overhead equipment at Rochdale ................ eee 21,619 13 10 
Supply of poles and mountings at Gloucester ...... 4,381 0 0 


London County Council have placed an order for British-mide 
lamps (high and low voltage) with Mackey’s Electric Lamp Co., 
Limited, Tulip-place, Bermondsey, London, S. E. 

The Electrical Power Storage Co., have received an order through 
the Electric Construction Co. for a storage battery for Gibraltar. 

Hammersmith Borough Council have accepted the tender of 
Bruce Peebles & Co. for a transformer at £243, less 24 per cent. 

Bolton Town Council have accepted the tender of the British 
Thomson-Houston Co. for a low tension feeder switchboard. 


BUSINESS NOTICES. 


Messrs. Crompton & Co.’s arc works, Chelmsford, will be closed 
from noon Saturday, Aug. 1, to Monday, Aug. 10. A small staff will, 
however, remain to deal with urgent matters, 


Messrs. W. T. Glover & Co.’s London office is removed to Parlia- 
ment Mansions, Victoria.street, Westminster, to which address all 
communications for the London district should be forwarded. 


Owing to continued ill-health, Mr. E. Stiff has decided to retire 
from partnership in the firm of Messrs. J. Stiff & Sons, of London 
Pottery, High-street, Lambeth, S.E. Mr. Stiff's retirement will make 
no difference whatever in the conduct and management of the firm. 
Debts by the remaining partners Messrs. J., J. A. and W. F. Suff, 
who continue. 


Messra. W. J. Nunn, F. H. Watts and T. R. B. Nunn (trading as 
Nunn, Watts, & Co.), electrical engineers, &c., 82, Mark- lane, London, 
E. C., have dissolved partnership. Debts by Messrs. Watts and N unu. 


BANKRUPTOIBS AND LIQUIDATIONS. 


Oa 10th inst., in an action brought by the debenture holder against 
Messrs. O. Berend & Co. (Ltd.), an order was made for appointing a 
receiver and manager of the company’s business. We learn that the 
main causes for this condition of affairs have been the loss of two 
valuable agencies—one firm discontinuing its business and the other 
selling their patent rights in this country. The debenture-holder 
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who has now foreclosed advanced in 1897 and 1899 £1,500 to the 
company, and now steps in with a view of preserving the company's 
assets and of carrying on the business until it can be satisfactorily 
disposed of or wound up. We learn that a rough statement of the 
company's position up to Juue 30 last has been prepared, from which 
it appears that there will be a deficiency to the ordinary creditors of 
about 108. in the L, depending largely on the successful realisation 
of the assets. The shareholders met on Tuesday and passed a reso- 
lution that the company should ba wound up voluntarily. We may 
add that the liquidator /Mr. Alfred Riley, who is also receiver and 
manager for the debenture-holder) has made arrangements for 
carrying on the business as hitherto. 


At Derby Bankruptcy Court on Tuesday, Benjamin George Hodges, 
electrician, Derby, attended for examination. Liabilities £1,255, 
and assets £931, including £230 surplus from a security on his 
father’s estate. In September, 1901, he commenced business on bis 
own account with £50 capital. Failure was attributed to breach of 
agreement to turn his business into a limited liability company. 
His brother claimed £84 for money lent, and his wife claimed the 
bulk of the furniture, having purchased it with money saved from 
housekeeping. He had also paid her £1 a week for her services as 
forewoman, Examination closed. 


The discharge of E. B. Pym, electrical engineer, formerly of S:ar- 
borough, has been suspended for the minimum period of two years. 


An inquiry was held into the failure of Desrumaux's Automatic 
Water Softener and Purifier (Ltd.) on Monday. The accounts 
showed liabilities £14,085, of which £9,036 was expected to rank 
the assets (£2,831) being charged to recure debentures, The deficiency 
as regards contributories was £62,436. 

Mr. W. Elmore said he was an electro-metallurgist, and had been con- 
nected with most of the Elmore group of copper companies. Ife had 
never acted as managing director or manager of the Desrumaux company, 
but admitted he had signed letters above both those descriptions. In 
January, 1899, he had a three months’ option to acquire the Desrumaux 
English patent. He made arrangements with a firm of sharedealers and 
underwriters to launch a company, and he was to have a third of the pro- 
motion profits. The purchase agreement was for £4,000. The price which 
the company agreed to pay him for the patent was £5,000 in cash and 
- £45,000 in shares. A prospectus was issued offering 15,000 ordinary shares 
for subscription. He thought the fact that he was interested in the pro- 
motion, and was to share in the division of the profits, was not disclosed 
in the prospectus, as the division was not arranged until after the pro- 
spectus was issued. He received 9,555 shares and £1,000 in cash, and he 
spent £500 for stamps and travelling expenses, At the date of the wind- 
ing-up he held 5,000 shares, The business was carried on at a loss, the 
failure being entirely due to insufficiency of working capital. Inquiry 
adjourned. 

A first dividend of 9d. is payable any day except Saturday at the 
O.R.’s, 33, Carey-street, London, W. C., in the liquidation of the 
Electric Lamp Regenerating Co. (Ltd.). 


A meeting of the Doe Portable Electric Light and Power Co. 
(Ltd.) will be held on Aug. 18 at 43, Cannon- street, Birmingham, to 
receive an account of the winding up. 


The Stewart Electrical Syndicate (Ltd.) is to ba Md volun- 
tarily, and Mr. G. S. Pitt, 140, Leadenhall-street, London, E.C., has 
been appointed liquidator. 


Copper Works and Plant Sale.— By order of the liquidator, 
Messrs. Fuller, Horsey, Sons and Cassell will (unless previously 
disposed of by private treaty) offer for sale by auction, in one 
lot, on the premises, on Wednesday, 29th inst., at II a.m., the long 
leasehold electrical copper depositing works of the Electrical Copper 
Co. (Ltd.) at Ditton-road, Widnes, Lancs, The letters patent belong- 
ing to the company will be subsequently offered as a separate lot. 
Further particulars are set out in an advertisement, and orders to 
view, &c., may be obtained from the liquidator (Mr. George Kevert), 
75, Gracechurch-street, London, E.C. ; the solicitors (Messrs. Downer 
and Johnson), 114, Union-court, Old Broad-street, E.C. ; or from the 
auctioneers, 11, Billiter-equare, E.C., who will also offer for sale Ly 
auction, in lots, on the same day and at the same place, the entire 
contents of the works, comprising the electric generating and copper 
depoeiting plant, comprising Crompton dynamos, Davey-Paxman 
engines, engines by Ransomes, Sims and Jefferies, Lancashire 
boilera, Worthington pumps, air compressors and receivers, lead- 
lined depositing tanks, copper coils, brass tube and wire drawing 
and cutting machines, lathes, electric travelling craue, shop motors, 
scrap copper and brass, tools, &c, and a Linde British refrigerating 
plant. ditional information is given in an advertisement. Orders 
to view from the auctioneers, and catalogues, &c., from the parties 
above-mentioned, . 

Sales by Auction.— Mr. James T. Rushton (Edward Rushton, Son 
& Kenyon) has been instructed by the receiver of the Clayton Engi- 
neering and Electrical Construction Co. (Ltd.) to sell by auction on 
July 22 and 23 valuable engineering tools and foundry plant, elec- 
trical and steam power, 5 loose tools, &c. The land and build- 
ing forming the Clayton 


oundry will be offered for sale in one lot on 
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Wednesday at 11 o'clock, previous to the piecemeal sale, The whole 
may be viewed during working hours prior to eale. Catalogues from 
the auctioneers, 13, Norfolk.street, Manchester ; from the receiver 
(Mr. L. Broderick, of Messrs, Broderick, Boardman & Co., char- 
tered accountants), 104, King-street, Manchester; or from Messrs. 
Beale & Co., solicitors, 12, Newhall-street, Birmingham, and 28, 
Great George-street, Westminster, London, S.W. 


Messrs, Fuller, Horsey, Sons and Cassell have been instructed - 
to sell by auction on the premises on Thursday, July 30, at 11 o'clock 
precisely, the leasehold manufacturing premises, Nos. 15, 16 and 17, 
Kirby-street, and Nos. 108 and 109, Great Saffron-hill, Hatton- 
garden, having two street frontages, and occupying an area of about 
4,780 sq. ft., together with the factory and warehouses of three to five 
floors erected thereon. Immediately after the sale there will be 
olfered in lots the plant and machinery and also the remaining stock 
of electric and gas fittings. An advertisement contains further infor- 
mation. Orders to view, with particulars and catalogues, from 
Messrs. Gribble & Co., solicitora, 38, Bedford-row, W.C., or from the 
auctioneers, 11, Billiter-square, London, E.C. 


Messrs. Stephenson and Alexander have been instructed by Messrs. 
Griffiths & Son to sell by auction at the Hayes Market-buildinge, 
The Hayes, Cardiff, on July 30, at 3 o'clock, the whole of the valuable 
electrical and other plant and machinery, fittings and effects. Au 
advertisement contains further particulare The plant, which is in 
excellent order, will beon view for a week before the sale. Catalogues 
and further particulars from the auctioneers, 5, High-street, Cardiff. 


Messrs. Norman & Son, Town Hall-chambers, Stratford, and 34, 
King-street, Cheapside, London, E.C., will sell by auction, in the 
yard at the rear of 2, Broadway, Stratford, on Friday afternoon, 
July 24, at 3 o'clock precisely, a quantity of electrical plant 
and fittings. An advertisement contains further particulars, and 
the plant will be on view on the day prior to aud morning of sale. 


Plant for Sale.—Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C., and Albert-square, Manchester, have for sale 
some modern electric lighting plant, including direct-coupled seta, 
dynamos, alternators, motors, steam engines, pumps, &c., of the best 
types. Some particulars are given in an advertisement, and addi- 
tional information may be obtained from Messrs, Wheatley Kirk, 
Price & Co. at either of the addresses given. - 


Newport (Mon.) Electric Light and Tramways department invite 
offers for two steam engines now working in their Llanarth-street 
works. Particulars from borough electrical engineer and tramways 
manager (Mr. II. Collings Bishop) Town Hall, Newport, Mon. 
See advertisement. | | 

Some electric lighting plant at a City bank, consisting of two 
Crossley gas engines and two belt-driven Edison. Hopkinson dynamos, 
switchboard, two batteries of E.P.S. cells, &:., is for sale. Orders 
to view from consulting engineers (Messrs. Massey and Allpress), 
25, Queen's Anne's-gate, London, S. W. See advertisement. | 


Electric lighting plant, consisting of an 8 H. p. Crossley gas engine, 
Statter dynamo (100-volt 60-ampere), battery of E P.S. cells, switch- 
board, &c., is for sale. Applications to the Gardener, Restormeo, 
Brondesbury Park, London, N.W. See advertisement. 

A Paterson and Cooper compound-wound coatinuous-current 
dynamo (65 volts, 60 amps ) is for sale by the Hull Oil Mfg. Co. 


(Ltd.), Stoneferry, Hull. See advertisement. | 


Building Site for Disposal.—Messrs. Ramsey & Co. advertise on 
another page and exceptionally favourable freehold building site at 
Sutton, Surrey, suitable for motor engineers and motor vehicle 
dealers, 


The Marconi” Electric Fan.—The Electrical Co., 122-124, 
Charing Cross-road, London, W.C., have presented us with an 
example of their * Marconi" electric fan. This neat and handy 
apparatus, standing less than Sin. high, with a fan Gin. diameter, 
serves effectively for cooling a large room, and, of course, can be 
placed in any position where a flexible can be brought. The very large 
number of ** Marconi " and other makes of small electric fans now in . 
use all over the world is proof that electrical manufacturers have 
provided the public with an exceedingly useful, portable ventilator. 
All that seems to be needed now is the favour of the clerk of the 
weather. 


Maximum Demand Indicators.— The Board of Trade have 
approved the Atkinson-Schattner maximum demand indicator, 
manufactured by the Schattner Electricity Meter Co. (Ltd.), Tyndale 
Works, Upper-street, London, N. 

* Lilliput” Arc Lamps.— This is the name given by the Siemens- 
Schuckert Works to an arc lamp of small dimensions recently put 
on the market. A view of the lamp and part of the mechanism is 
given in Fig. 1. The cylindrical portion is 22in. diameter, the glass 
globe is 3)in. diameter, and the total height of the lamp is only 111in. 
The feeding arrangement is as follows : —When the lamp is switched 
off the gripping jaws open and let the upper carbon slide through 
until it comes into contact with the lower carbon, which is held by a 
screw in an insulated holder. On turning the light on the current 
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flows through the carbons and through an e which is 
connected in series, This raises an armature, which closes the grip- 
ping arrangement, at the same time drawing the upper carbon away 
rom the lower carbon, and thus striking the arc. As the carbon 
burns away, the armature gradually drope, opening the gripping 
arrangement aud allowing the carbon to slip. To make the feeding 
quite even and uniform a dashpot arrangement is provided. It is 
stated that vibrations, such as those, for instance, set up in a traio, 
do not affect the smooth working of the lamp. With 80 volts across 
the terminals and a continuous current of 2 amperes the lamp is 
said to produce a maximum candle-power of 240 and a mean hemi- 
spherical intensity of 160 candles, The carbons are said to have 
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Fio. 1.—“ Liliput" Arc Lamp, 
showing mechanism. 


Fic. 2.— Portable Table Lamp with 
Liliput“ Ar: Lamp. 


a useful life of from 16 to 20 hours, and the lamps may be arranged 
in parallel across a 100-120 volt circuit, or two at a time connected 
in series across a supply of 200-210 volta. Fig. 2 shows a portable 
table lamp fitted with a Liliput" are lamp. The agents in this 
country for the “Liliput” arc lamp are the Siemens Electric 
Appliances (Ltd.), 61.62, Watling.street, London, E.C. 


Forthcoming Book.—Mr. W. R. Bowker, C. E., M. I. E. E., 


lecturer on physics and electrical engineering at the Municipal 
Technical School, Halifax, inform: us that he is about to publish a 
book on The Practical Construction of Electric Tramways.” _ 
'"Duncans Tramway Manual"—We have received from the 
ublishers, Messrs, T. J. Whiting & Sons, 74, South-place, London, 


C., a copy of the 26th edition of Dancan's Manual of Tramways, | 
Electric Omnibuses and Railways of the United Kingdom, and the | 


Foreign and Colonial Companies that are registered in England.’ 
The editor, in his preface, regrets that the work is not so complete as 


desirable owing to the non-receipt of the necessary reports and | 


accounts, and refers to the difficulty which eompilera of this class of 
publication suffer in being unable to obtain the audited accounts of 
the municipalities earlier in the year or at fixed periods. The new 
edition seems as complete as previous editions of the book, aud to 
those who have occasion to consult such publications should ba fouad 
serviceable. The published price of the book is 5s. 
Catalogues.—A new list of Brotherhood engines has been issued 
by the firm of Peter Brotherhood, Belvedere-road, London, S.E., 
the list dealing exclusively with high-speed engines for dynamo 
driving. Various sizes of these engines have been standardised, and 
their merits are shown by the considerable orders which have been 
recently placed by the Admiralty. Brotherhood specialities described 
in separate lists (to be obtained on applicaticn) relate to patent air 
aud gas compresscrs for all pressures from 5ib. to 3,0001b. per square 
incb, driven either by electricity, steam or belt; flexible shaft 
couplings for motor-generators, turbines, pumps, Pr &c. 
vertical high-speed open-type engines, simple and compound ; three- 
cylinder high-speed engines for steam and air, &c. ot 
A series of three catalogues reaches us from Mr. A. Reichwald, sole 
agent for the United Kingdom for Messre. Bechem and Keetman, of 
Daisburg-on-Rhine. The subjects treated are, respectively, E'ectric 
Overhead Travelling Cranes (three motor system), Locomotive 
Revolving Steam “ranes,and Wharf Cranes. The illustrations in the 
first-named list show several examples of electric cranes, which are 
fitted with a-patent safety brake for holding the load in any position. 
This brake, when the load is being lifted, remains closed, and opens 


electro-magnetically for lowering the load. The‘ three rev 
motors are fitted on a platform, giving the driver a convenient 
position for manipulating the crane. The travelling motors are 
rigidly connected with the driving gear. The Locomotive Revolving 
Steam Crane list is illustrated with a large number of examples of 
these machines for use at docks and large workshope, harbours and 
wharves, besides examples of floating cranes for river and sea har. 
bours The Wharf Crane list illustrates and describes the latest 

of fixed revolving crane, both for stationary and floating uses. Th 
illustrations include a hammer crane of 150 tons carrying capacity 
now being erected. 

Mesars. Holden and Brooke have iesued a series of circulars and 
pamphlets describing the various classes of water separators or 
“steam dryers,” patent oil separatora, automatic grease dischargers, 
one-movement injectors, split-cone injectora, motor car injectors 
and similar apparatus which they manufacture. In a small 
space particulars are given, which, with the illustrations, 
enable the reader to form a good idea as to the suitability 
of the plant described for ordinary and special classes of work. 
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Our illustration shows the structural details of the “S” pattern 
Sirius one-movement injector for feeding any class of boiler at any 
pressure up to 300lb. per square inch. This injector is adjustable as 
to both steam and water cones, the adjustment being controlled by a 
single lever. This secures a full delivery according to boiler pret 
sure at any pressure within the working range of the injector. A 
miner movement of the one lever starts the injector, regulates steam 
an ates water, and a further movement of the eame lever 
increases or decreases the quantity delivered. It is claimed that this 
single lever gives entire control by one movement, and that the 
working cannot be misunderstood. All the lists above mentioned 
are well illustrated, 


Mesare. Wm. McGeoch & Co, Coventry-road, Birmingham, forward 
particulars of the new Duplex Shipe’ Light Indicator, of which the 
are the sole manufacturers, There indicators are specially design 
for use with twin filament lamps as recommended by the Board of 
Trade for ships’ signal lights. 

From the Siemens Electric A ppliances Limited, 61-62, Watling-street, 
London, E.C., we have re:eived a sheaf of illustrated leaflets dealing 
with telephones for all classes of work, including intercommunication 
sets, “Siemens” special table sets, mine telephone sets and line 
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selectors, also gas and watertight mine alarm bells, mine generators, 
signalling contacts and push buttons, the Liliput" arc lamp 
5 to elsewhere in this issue) and automatic fire alarms, &c. 
Thirteen of these sheets are available to the trade on application. 

The United Asbestos Co. forward particulars of Fisher's patent 
Eclipse Packing, a novel and successful combination of anti- friction 
metal and asbestos which has been successfully applied for a variety 
of engineering uses. . 

The “Brush Bulletin,” No. 3, issued by the Brush Electrical 
Engineering Co., deals with the subject of trucks, and, besides giving 
much useful information on the special method of construction of 
Brush trucks, contains a formidable list of local authorities and com- 
panies at home and in the colonies who have placed orders for these 
vehicles. Some excellent illustrations accompany the text. 

: A new polyphase motor catalogue is issued by Messrs. Mather and 
Platt. 

Sewing machine motors and attachments are discussed in pamphlet 
No. 146, issued by the British Thomson-Houston Co. Illustrations 
of the applications of motors for driving sewing machines are given 
in the sheet. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
ie not separately specified) from July 8 to 14, with the ports of 
destination :— . i 

Africa—Alexandria, £325 (including £224 telegraph material); Cape 
Town, £85; Delagoa Bay, £30; Durban, £1,484 ; Port Elizabeth, £275 ; 
Otago, E175. Argentina—Buenos Ayres, £925 (including £332 telegraph 
material); Rosario, £46. Australasia—Fremantle, £91 ; Melbourne, £707 ; 
Sydney, £899 (including £482 telegraph material); Wellington, £165. 
Belgium—Antwerp, 4541. Brasil Rio Janeiro, £2,852 (telegraph appa- 
ratus). British Guiana—Demerara, £50. Burma —Rangoon, £50. Canada 
—Halifax, £62. Ceylon —Colombo, £432. Chili—Valparaiso, £50. China 
— Shanghai, 4246. Franc Bordeaux, £65 ; Boulogne, £39 ; Paris, £197 ; 
Rouen, £24. Gibraltar, £15. Holland — Amsterdam, £125 ; Flusbing, £20 ; 
Rotterdam, £50. Hong Kong, £2,701. India—Bombay, £152 ; Calcutta, 
£455; Madras, £151. Japan—Yokohama, £307. Malta, £12. North 
Atlantic, £4,000 (telegraph cable). Portwjal—Lisbon, £18; Straits 
Settlements— Penang, £965 ; Singapore, £98 (telegraph material). Sweden 
—Gothenburg, £62 ; Stockholm, £40 (telegraph material). Uruguay — 
Monte Video, £190 (telegraph cable). Total, £18,952, against £822,541 in 
the corresponding week last year (July 9 to 15.) 


PATENT RECORD. 
. ° í . armo Aena) 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chuncery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications are not open to public inspection 
unti after acceptance of Complete Specification, The numes within parenthesis 
arc thosc of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed, 

Unless otherwise stated, the application is made in London. 

February 2, 1903. 
2,425 T. CHALMERS, Manchester. Electric lampholders. 
2,425 C. H. Guest. Derbysbire. High-tension wires for ignition purposes. 
2,429 A. WATSON, jun. Sutton Coldfield. Make and break mechanism 
of induction coils. 
2,471 Q. MARINO and E. CLEAn v. Secondary batteries. 
2,481 G. BAM BRRG. Electric traction and appliances for the purpose. 
2,485 J. RICHMON D and R. F. CARRY. Electric lifts. 
2,491 A. P. Y. AcUIRBE, Electro magnetic motors.“ 
2,002 SrgMENS Bros. & Co. Regulation of arc lampe. (Siemens and 
Halske A.G., Germany.)* 
2,908 W. L. Wisk. Controlling and stopping vehicles. (G. A. Webb, Natal.) 


February 3, 1903. 

Stoke-on-Trent. Electric lampa. 

2,915 A. J. BEaUMONT. York. Safety system of earthing conductors. 

2,541 J. W. Rav. Liverpool. Ships’ telegraphs and the like signalling 
apparatus specially applicable to automatic reply telegraphs. 

J. A. WILKIE, Glasgow. Fireproof,draw-in electric wiring and tubing. 

2,547 F. A. LA Rocar. New York. Quick break switches.“ 

2,564 JOHNSON-LUNDELL ELECTRIC TRAC TIN Co. Brake apparatus of 
electric railway and tramway vehicles. (J. G. V. Lang, Germany.)“ 

2,574 MECHWART COLTRI & Cig. Liverpool. Electrolytic extraction process. 
(Date applied for, Aug. 1, 1902, date of application in Italy.)* 

2,575 J. O. Raopes. Liverpool. Incandescent lampe. 

2,598 E. E. CLEMENT, Electrical transmission systems.“ 

2,604 C. Ropiqugt. Induction coils. 

2,609 F. M. Lewis. Arc lamps. 

February 4, 1903. 

2,021 G. S. SAprER, Newcastle-on-Tyne, Trolley wire catchers. 

2,622 D. M. Ho,uiNs. Glasgow. Electric devices for automatically 
actuating the shuttle shifting or stopping mechanism in looms 
for weaving when the cops are emptied. 

2,028 J. H. Maing. Liverpool Track and conductor switch points. 


2,512 G. W. LAYBOURN. 


21, 
27,909 DECKERT. 
28, 
28,398 STIFF. 


28,915 STUART. 


2,644 J. D. Epwarps. Switch operating devices for conduit systems.“ 
2,696 G. SwkRTSRR. Incandescent lamps and switches. 
2,700 J. D. F. ANDREWS. Electric circuit-breakers. 


SPECIFICATIONS PUBLISHED. _ 
Nork.— All Specifications can be obtained at the uniform price of 8d. each. 


1902. 

26,585 THompson (Egan). Signalling apparatus for telephone systems. 

26,668 JoHNson-LUNDELL ELkcrnic Traction Co. (Lundell), Controlling 
arrangements for electric motors ard motor circuits. 

26,868 WRIGHT. Device for use in electrolytic apparatus. 

27,179 AciksON. Reduction of compounds by electrical heating. 

27,569 Sıemens Bros. & Co, (Siemens and Haleke A. G.). Synchronism 
indicators for use in connecting alternate-current or polyphase 
machines in parallel. 

740 Le CannoNE. Arc lampe. 
Bella for electrical and mechanical signalling. 

Electric signalling. (Date applied for Oct. 10, 1902.) 

Slot-tongues and slot switch box mechanism. 

28,586 WHITTINGHAM. Switches for stopping and reversing electric motors. 

28,731 OaTEs. Conduits or carriers for cables. 

28,783 LAKE (Clare). Storage or secondary batteries. 

28,805 HALSEY ELECTRIC GENERATOR Co. Galvanic batteries. 

Switches. (Date applied for, Jan, 6, 1902.) 


167 Brown, 


1903. 

685 Sremens Bros. & Co. (Siemens and Halske A. G.). Switches having 
three contact arms. 

1,052 WRTTrIFOHAM. lesistances for heating. 
21, 1902.) 

1,921 FONTAINE and CLEvNENBREUGEL, Electric alarm apparatus. 

2,403 LAKE (Gould). Storage battery systems. 

2,980 Moors and Boyne. Regulating speed of continuous-current 
motors, 

3,453 TxsroR. Switch or circuit breaker. 

3,989 DR KAN DO. Motors for electric vehicles. 

4,709 BARR and ANDEnsON, Xlectric vertical saw frames. 

4,789 HunRELL. House fuse cutouts or the like. 


(Date applied for Jan, 


COMPANIES’ MEETINGS AND REPORTS. 


E 


Chili Telephone Co. (Ltd.). 
The fourteenth ordinary general meeting was held yesterday, Mr. GEORGE 


, KEITH presiding. 


The SECRETARY (Mr. Edmund Petley) read the notice convening the 
meeting and the auditors’ report. | 

The CHAIRMAN said: Gentlemen, for several years the business of 
the Company has been making steady progress, and the profits have been 
increasing. I think the report shows a good record for the past year. The 
gross revenue has increased about 11 per cent., while the total expenditure 
works out at 473 per cent. of the revenue, about the same as it did 
for the previous year. The higher exchange ruling during tbe year has 
also contributed to the sterling profits. You will find in the revenue 
account that the income from Chili amounts to £28,723, and that from 
dividends, discounts and transfer fees to £605, making in all £29,328. 
After deducting the usual London expenses, debenture interest and income 
tax, there remains a net profit of £23,367. For the preceding year it was 
£19,040. The amount brought forward from last year's account is £2,733, 
and we have an available balance of £26,100. Out of this we have 
placed £11,088 to the reserve, and now propose the payment of a dividend 
for the year of 6 per cent. on the shares, carrying forward £2,637. You 
will see by the balance-sheet that the reserve account now stands at 
£49,000, and investments at £25,000. Altogether I think the result of 
the year’s business may be considered very satisfactory. The payment 
of 6 per cent. realises the expectations of the business when the 
Company was initiated. Since that time Chili has passed through 
difficult times—first the civil war followed by a prolonged period of 
general depression and then the trouble with the Argentine regarding the 
boundary between the two countries, The settlement with the Argentine 
in May last year, and the subsequent delimitation of the boundary brought 
about a favourable reaction. The financial situation in Chili has since 
visibly improved. Exchange has been moving up and now stands at 
16g. Commerce and industry are more active, and business prospects 
generally are better. The people in Chili appreciate the advantages of 
telephonic communication, and their business is extending through the 
country. Our lines are being gradually carried to the smaller town which 
give promise of paying business, and additional wires are being erected 
to meet the growing inter town traffic. During the past year 451 
miles of new wire were put up and equipped. I mentioned last year 
that we were arranging to put our lines underground in the central part 
of the city of Santiago. This work is, for the present, postponed in con- 
sequence of the proposed law for regulating electric services not yet being 
passed by Congress. It is now expected that the newly elected munici- 
pality will take the matter up in the interests of the city. The whole 
plant of the company is in good and efficient condition; the service is 
being well maintained and is giving satisfaction. I think we may look 
forward to the continued proeperity of our Company. I now move the 
adoption of the report and accounts, and the payment of the dividend 
proposed. | 

Mr. George Keith, the retiring director, was re-elected. as was the 
retiring auditor, and a vote of thanks to the chairman and directors, and 
the secretary and stat! generally, terminated the proceedings. 
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Telegraph Construction and Maintenance Co. (Ltd.). 


The half.yearly general meeting of this company was held on Tuesday, 


under the presidency of Sir Ronert G. W. HRRUERT, G. C. B. 


The SECRETARY (Mr. E. Dickens) haviug read the notice convening 


the meeting, 


The CHAIRMAN said: Gentlemen, your directors have much pleasure 
in meeting you, according to our custom, at tbis half-yearly meeting, which 
is not, as you are aware, a formal meeting for the presentation of 
accounts aud for taking stock of our transactions during the whole of 
the financial year; but it is an opportunity, of which the directors 
always like to avail themselves, of renewing the assurance they are 
happy at all times to be able to give you of the sound corporate 


condition of tbe company and of its financia] position, its property, 
its chips, and its undertaking generally. 
in a position to offer you an interim dividend which, no doubt, you will 
yeceive as an acceptable one, "The year, as I mentioned at our meeting in 


February, has been one of hard work, and now we have completed, since 
we last met, the second of our great cable constructions across the Pacific— 


that which has been carried out by us for the Commercial Pacific Cable 
Company from Honolulu to Manila. This considerable work was completed 
to the great ratisfaction of the United States Goverument, and of the 
people of the United States on their Independence Day—July 4—which 
was a happy augury to them: and we are glad to know that, as far as we 
have heard, the cable is quite equal in its character and performances 
t» those we have been in the habit of laying to other places. It is 
about 5,800 knots, so it is a very considerable work, and on com- 
pleting it we have brought up our record since the formation of the 
company to no less than 175,000 miles of deep-sea cable and to as much 
as 200,000 knots of gutta-percha-covered insulated wire for submarin 
telegraph purposes. This is really a very remarkable record to have 
achieved, if you will consider the matter. We are perhaps, not alto- 
gether very sorry not to be at this moment oppressed with such a 
great amount of work as has been our lot in the past two years, 
because, like a ship, a great factory which is steaming day and night 
must occasionally go into dock and be overhauled, and it will be an advan- 
tage to us to be able to do during a comparatively quiet period —which 
I hope will not be tco long—certain repairs, extensions, and altera- 
tions which have been for eome time overdue. The works are, nevertheless, 
in very good order, and we have an amount of current work which is 
satisfactory to us, and which will carry us on through a considerable 
part of the present year. I think we may eay that the prospects 
of cable construction generally—though perhaps there is not anything 
immediately on a great scale to be dealt with—are not bad. There 
seems to be a tendency to have more and more direct cable commu- 
nication between different poste, points and ports, and we are not at 
al interfered with in regard to our prospects by the aerial telegraph 
system, the conviction seeming to be growing stronger and stronger 
that it cannot compete for commercial purpo:ea—or at lopg distances, 
more particularly—with the cables. Consequently, you may have 
observed that the shares of cable companies have risen matcrially from 
the low position to which they had fallen; and, on the whole, I think 
that the prospects of submarine telegraphy are quite good. If any gentle- 
man wishes for any particular explanation which it does not occur to me to 
offer, we shall be very glad to render it. After a pause, and no share- 
holder rising to speak, he continued : There is no motion to be made, and, 
therefore, 1 will simply thank you for your attendance. 

Mr. JAMES GIBSON said he thought that the shareholdera ought to 
pass a vote of thanks to the chairman, directors and staff for the good 
account which they had just heard. Opportunities were wasted by 
unskilful inen, but he had no doubt that their chairman, directors and 
staff would, as hitherto, take advantage of whatever circumstances might 
arise. He proposed a cordial vote of thanks to them. 

Mr. PENNELL seconded the motion, which was carried unanimously. 

The CHAIRMAN : We thank you very much for this renewal of your 
confidence. We hope that you will allow us to pass on a part of the 
expression of your goodwill to the staff, afloat and ashore, who have served 
us extremely well during this period. 

The proceedings then terminated. 


BULAWAYO WATERWORES CO. (LTD.)J—At the meeting on Monday 
the chairman (Lieut.-Col. A. Weston Jarvis, C.M.G.) said their electric 
lighting departinent had 80 miles of cable employed throughout the town 
and suburbs. The output for 1902 was 231,000 units, an increase of 22 
per cent. over 1901. "'l'heir consumers had increased from 345 to 489, an 
increase of 41 per cent. In the present year 89,560 units had been sold 
up to the end of April, compared with 62, 475 in the corresponding period 
last year, and the profit was £2,612 compared with £1,264. It was antici- 
pated that the cost of generation would be considerably reduced this year 
owing to their being able to obtain coal at Bulawayo in place of wood. 


Coal from the Wankie coalfielda would be available towards the end of 
the year. 


NATIONAL TBLEPHONE CO. (LTD.)—The report of the directors for the 
half-year ended June 50, shows that the income accrued was £894,046. 15s. Ad. 
compared with £823,243. 4s. 5d. for the corresponding period of 1902, an 
increase of £70,805. 11s. 1d. Working expenses were £516,052, compared with 
£478,052, an increase of £38,020. The net result (after deducting Post 
Office royalties amounting to £81,930) is a profit balance of £296,064, 
compared with £269,445 for the corresponding period of 1902, an increase 
of £26,619. The rentals carried forward for unexpired terms of running con- 
tracts amount to £874,383, compared with £821,398, an increase of £52,985. 
Out of the available balance of £239,748 the directora recommend a divi- 
dend at the rate of 6 per cent. per annum on the first and second prefer- 
ence, 5 per cent. per annum on the third preference, 6 per cent. per annum 


We have felt ourselves 


on the preferred, and 5 per cent. per annum on the deferred stock, less tax 
in all cases. The board also propose to transfer £85,000 to reserve, and to 
carry forward £5,832. 11s. 10d. £334,116 has been expended on capital 
account during the half-year in the erection of 14,606 additional exchange 
and private stations, and in the construction of underground works. 

In the accounts which accompany the report it is shown that the amount 
paid to the Post Office for royalties for the year ended Dec. 31, 1902, was 
4154, 407. 12s. 6d. comparing with £146,078. 88. 8d. for the previous year, 
and with £140,074, 7s, 11d. for 1900. The percentage of working expensea 
for net income was 61°88, comparing with 62:85 in 1901 and 62:52 in 1900. 


THOMAS PARKER (LTD.)—At the meeting on Monday the chairman 
(Mr. C. T. Mander) said that duriug the nine years the company had been 
working they had built up a sound business, and had paid back in divi- 
dends equal to 66 of per cent. of the share capital. In addition a large 
part of their earnings had been placed to reserve, depreciation, and main. 
tenance, equal altogether to another 60 per cent. That was an indication 
that the British electrical trade had been something worth fighting for in 
these days of competition and small profits. Still, there were plenty of 
orders, and as the applications of electricity increased every year, there 
was every prospect of there being plenty of work to go round. The 
dividend of 6 per cent. was approved. 


NEW COMPANIES, LIENS REGISTERED, &c. 


— — 
NEW COMPANIES. 

CASTON & CO. (LTD.) — Reg. June 27, capital £5,000 in £1 shares (2,500 
pref.), to acquire and carry on business carried on as George Caston & Co.,, 
and to carry on business of art metal workers and wire workers, makers of 
electric light fittings, medieval smiths, stampers, engineers, &c. Firat 
directors, F. G. K. Caston (managing) and H. W. James. Reg. office, 
29, Great Dover-street, London, S. E. 

COVENTRY PLATING AND PRESSWORK CO. (LTD.)— Reg. July 1, capital 
£5,000 in £1 shares, to acquire businesses carried on as the Coventry 
Plating Co. and the Coventry Presswork ('o., and to carry on the business 
of electro-depositors, manufacturers of electrical apparatus, electrical and 
general engineers, &c. Firet directors, F. T. Jackson and S. Morgan. Reg. 
oflice, Read-street, Coventry. 

NOVELTIES ADVERTISING SYNDICATE (LTD.) Reg. June 23, capital 
26,000 in 58. shares, to carry on the business of manufacturers of and 
dealers in all kinds of advertising apparatus, including electric and other 
illuminating devices, &c. Reg. office, Moorgate Station Chambers, E. C. 

OZONE GENERATORS (LTD.) — Reg. July 6, capital £6,000 in £1 shares, 
to adopt a contract between E. Goustau and H. Diamant, and to carry on 
the business of manufacturers and sellers of ozone, &c. First directors 
are S. K. Albright, W. Digby and H. Diamant. Reg. office, 29-30, King- 
street, E. C. . 

ULSTER ELECTRIC POWER DISTRIBUTION CO. (LTD.)—Reg. ia Dublin 
July 9, capital £10,000 in £1 shares, to produce and supply electrical 
energy and power for public and private lighting, &c. The subscribers 
(with 100 shares each) are A. M. Kirker, J. Sinclair, P. O'Mahoney, R. J. 
McMordie, Sir W. H. Preece, K.C.B., P. E. Beacheroft, T. E. F. Hodgson, 
J. B. Martin, Sir A. C. C. De Renzy, K. C. B., and S. L. Macroy. Rag 
office, 8, Lombard- street, Belfast. 


STATUTORY RETURNS. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.) — The return to 
June 3 gives capital as £2,445,630 in 200,000 ordinary, 54,563 first prefer- 
ence and 10,000 second preference shares, all of £10 each, of which 88,321 
ordinary, 54,563 firat preference and 4,669 second preference shares have 
been taken up. £1,275,530 is considered as paid, Mortgages and charges, 
£80,000. 

GLOBE TELEGRAPH AND TRUST CO. (LTD.) —Iu return to June 2 the 
capital is given as £5,000,000 in 250,000 preference and 250,000 ordinary 
shares of £10 each, of which 180,877 preference and 180,877 ordinary shares 
have been taken up. 45,009 shares are issued subject to payment wholly 
in cash and £453,115. 5s. has been received. £3,167,450 is considered as 
paid on 516,745 shares. Mortgages and charges, nil. ö 


CITY NOTES. 


— 


MEMORANDA.— Bank rate 3 per cent. (since June 18, 1903). Price of 
silver 24;d. per oz. (July 16). Consols 92 5 —92 5; for money, 92 f- 927 
for account: 24 per cent. 917—92} (July 16). Consols Pay Day, Aug. 6; 
Stocks and Shares Continuation Days, July 27 and Aug. 11; Ticket Days, 
July 28 and Aug. 12; Pay Days, July 29 and Aug. 15; Mining Share 
Carry-over Days, July 24 and Aug. 10. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.) - Subscriptions are invited until this (Friday) evening, to an issue 
of 40,000 City Undertaking” 44 per cent. cumulative preference shares 
(1903) of £5 each at par. The dividend on these shares is payable exclu- 
sively out of the net profits of the City Undertaking and on any present 
or future investments by the Chariug Cross and Strand Corporation in tbe 
share capital of the Charing Cross and City Electric Co. (Ltd.). The total 
nominal amount of the City Undertaking preference shares is limited to 
£600,000, of which £200,000 has previously been issued. The dividends 
will be paid on June 30 and Dec, 31 in each year, the first dividend on this 
issue being payable on Dec. 31 next, As investors in electric lighting 
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securities understand, the City Undertaking is worked as a separate branch 
of the Charing Cross and Strand Corporation's business, At the present 
time the City Undertaking, which is equipped with plant sufficient to supply 
$50,000 8 c.p. lamps, is actually supplying current to 194,000 such lamps 
and orders are in hand for 32,000 further lampe. The company have already 
three sub-stations built and equipped within the City area, and the demand 
for current necessitates a fourth sub- station being proceeded with, which will 
increase the capacity of the company's plant to 450,000 8 c. p. lamps. This 
development is provided for in the trunk mains laid and in the equipment 
of the corporation's generating station at Bow as well as by an arrange- 
ment of interconnection between the Bow station and the corporation's 
western generating station at Lambeth. The City Undertaking commenced 
operations in 1901, when, on a gross revenue of £8,850, a loss of £776 was 
made. In 1902, on a gross revenue of £28,537 and a supply to 150,729 
8 c.p. lamps, a profit of £4,674 was realised. It is anticipated that the total 
number of lampe connected for the year 1903 will be 200,000, from wh'ch 
a gross revenue of £60,000 and a net revenue of about £25,000 is estimated. 

Copies of the prospectus and application forms may be obtained from the 
bankers (the Union of London and Smith's Bank), or from the brokere, 
Messrs. Laurie, Millbank & Co., 51, Threadneedle. street, London, E. C., and 
the Stock Exchange. 


CITY AND SOUTH LONDON RAILWAY CO. — The accounts for the half- 
year ended June 50 show a balance, after providing for debenture stock 
interest, dividend on preference stocks and transfer to renewal fund of 
£1,500, sufficient to allow a dividend on the consolidated ordinary stock 
for the half-year at the rate of 2? per cent. per annum, carrying forward 
£1,500, comparing with a dividend at the rate of 3 per cent. for the 
corresponding half of 1902, carrying forward £1,750. 

CITY OF LONDON ELECTRIC LIGHTING CO, (LTD.) — Dividend warrants 
have been posted. 


DIRECT UNITED STATES CABLE CO. (LTD.)—A final dividend of Js. 
and a bonus of 1s. per share (both tax free) is recommended by the directors, 
and payable on and after 31st inst., making, with interim dividends, 3} per 
cent. for year ended June 30. £8,000 is put to reserve, and about £2,693 
carried forward. The transfer books will be closed from 14th to 28th inst. 
inclusive, 

EASTERN TELEGRAPH CO.—Subject to final audit the accounts show, 
after payment of interest on the 4 per cent. mortgage debenture stock, on 
the 34 per cent. preference stock to March 31, 1903, and the interim divi- 
dend of £1. 5a, per cent. on the ordinary stock to Dec. 31 laat, a balance 
available sufficient to pay a final dividend of £1. 53, per cent , and a bonus 
of £2 per cent. (both tax free) on the ordinary stock, both payable on 
30th inst., making, with previous payments on account, a total distribution 
of 7 per cent. on that stock for the year ended March 31, 1903. The 
transfer books will be closed from July 22 to 29 inclusive. 


EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)— Interest on the 4 per cent. mortgage debenture stock for half year 
ending 5lst inst. will be paid by warrant on Aug. 1. The stock register 
wi'] be closed from 27th to 51st inst. inclusive. 


GLOBE TELEGRAPH AND TRUST CO. .LTD.) — A quarterly dividend of 3s. 
on the preference and 2s. each on the ordinary shares is announced. 

HAVANA ELECTRICITY CO. (LTD.)— Subscriptions have been invited 
this week to a first issue of £150,000 in £10 shares of the Havana Elec- 
tricity Co. (Ltd.), formed with a capital of £300,000, to work a concession 
granted for the supply of electric current for private, industrial and public 
purposes in the city of Havana, Cuba. The Havana Electricity Co. has 
entered into a contract with the Allgemeine Elektricitits Gesellschaft for 
the building and equipment of the station to the satisfaction of the con- 
sulting engineers, Messrs. Livesey, Son and Henderson. The works are 
now being proceeded with. 


ISLE OF WIGHT ELECTRIC LIGHT AND POWER CO. (LTD.)—On another 

e will be found a prospectus of this company inviting subscriptions to 

an issue of 10,000 5 per cent. cumulative preference shares of £5 each at 
par and £50,000 44 per cent. debenture stock at 102 per cent. The deben- 
ture stock now issued is secured by a first charge upon the undertaking, 
both present and future, subject to the existing charge of £15,000 5 per 
cent. debentures, which are to be paid off at par on Sept. 1 next out of the 
proceeds of the present issues, The company was formed in 1897, and has 
acquired powers to supply electricity in Hyde (including St. Helens), New- 
port, Ventnor (including Bonchurch), Sandown, Shanklin, Cowes and East 
Cowes. The lampage in 8 c.p. equivalents has increased from 7,199 at 
Jan. 1, 1901, to 54,705 at June 1, 1903. Three supply stations have already 
been erected and opened, and that for supplying Ryde and St. Helens is 
now in course of erection and will be opened in a few months. "The profits 
of the undertaking bave been satisfactorily improving from £1,117 in 1900 
to an estimated profit for 1905 of not lees than £5,000, and for 1904 of 


The list opened on Monday, and will close this day (Friday) at 4 p.m. 
Copies of the prospectus and application forms may be obtained from the 
National Provincial Bank of England, and subsciiptions will be received 
at the bank's head office in London or any of its branches. 

$T. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— The sbare 
transfer books will be closed from July 18 to 31 inclusive, preparatory to 
the pay ment of interim dividends on the ordinary and preference shares for 
the half-year ended June 30. 

STOCK EXCHANGE NOTICES.— Application has been made to the com- 
mittee to appoint a special settling-day in and to grant a quotation to 
£250,000 44 per cent. second debenture stock of the County of London 
amd Brush Provincial Electric Lighting Co. (Ltd). Tre committee have 
ordered tbe further issue of £49,712 4 per cent. redeemable debenture 
stock of the Charing Cross and Strand Electricity Supply Corporation 
(Ltd.) to be quoted in the official list. The Stock Exchange committee has 
also been asked to allow the further issue of 75,000 6 per cent, cumulative 
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£10 fully paid preference shares in the British Electric Traction Co. (Ltd.) 
to be quoted. 

WEST MANCHESTER LIGHT RAILWAYS CO.—At the meeting cn Friday 
it was decided to apply for au order to amend the West Manchester Light 
Railways Order, 1899, and the West Manchester Light Railways (Extensions 
and Amendment) Order, 1903, authorising the sale and purchase of tram- 
roads, tramways and railways, and also authorising the construction of 
additional light railways in Stretford, Barton-upon-Irwell, Davyhulme and 
Flixton. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO REORIPTS. 
3 


TS w eek g Ino. AGGREGATE. 
= e No. of In 
— e e pes. (a) 
£ £ £ & 

* Aberdeen Corporatlon...|July 111, 246 ＋ 136 6 | 7,497 |+ 1,261 
Ayr Corporation. „ 11 559 + ui 8, 2,712 |+ 208 
Barnsley . . „ 3 196| .. | 264 4,638 
Birkenhead .............-. „ 12 1,102 f 93 2| 2214|4 194 

Birmingham Tramway: , 115,125 — 115 15,125 — 115 

Black burn Corporation. „„ 10 878 7 18) §15 | 15,447 |+ 600 
Blackpool Corporation.. ., 9 1,098 ＋ 102 $14 | 12,316 |+ 1,254 
Blackpool and Fleetwood , 7 81l|- 97, L | 11,436 |4 97 
Bolton Corporation „ 12 | 2,014'+ 403/115 | 28,322 |+ 3,826 
BournemouthCorporat’n| , 8 | 1,059 T» 15 | 14,465 5 

*Bradford Corporation. „ 12 4,025 ＋ 409 15 | 56,121 |4 11,615 
Brighton Corporation., 12 982;- 20) 33 | 26,870 |+ 5,318 
Brisbane Tramways...... May 27 2,274 — 15) 211 49,1148 |+ 656 

Bristol Trams & Carriage July 10 | 5,086/- 65! 7| 39,078 |+ 4,947 

Buenos Ayres & Belgrano June 14 | 2.912/+ 154 24 | 72090 |+ 8,511 
Burnley Corporation .. July 11 852 f (68 15 | 18,990 |+ 2,684 
Calcutta Tramways Co... 5 11 B 33,711, R9463 2 R 64,594 |+ RI5, 617 
Camborne-Redruth ......| „ 13 126 “a 56 | 4,224 iius 
Cardiff Corporation.. „ 11 2,600 7 1,016. 1 28,994 |+ 10,715 
Carlisle Tramways Co.. . „ 11 220 — 2501127 | 4,9954 |+ 360 
Central London Railway , 11 6,924 T 77 2 13,712 — 331 
Chatham & Dist. Lt. Ry; „ 9 661 |+ 192} 27 | 13,204 5 
City & South London Ry. , 12 2.475 — 515 2 4,928 — 679 
Cork Elec. Trams. Co. ...| „ 9 687|- 77 27 | 12,979 |- 16 
Devonport & Dist. Trams , 3 515 1 50} 264| 11,150 |-F 341 
Dover Corporation .. , 11 376 7 107 15 | 3,464 |+ 146 
Dublin & Lucan Rlwy...| „ 12 125 | + 5 2 220 |— 20 
Dublin Southern Dist....| , 10 1,124 — 28) 71 1,533 + 402 
Dublin United ..........| , 10 4, 452 71 401, T1 | 6,240 
Dudley Stourbridge ...| „ 3 9417 156) 264) 20,729 |+ 2,125 
Dundee Corporation ...| , 8 847 T 69 8 6,880|4 689 
East Ham Council ....| ,, 11 743 7 257 715 | 10,026 |+ 3,238 
Gateshead & Dist, Trams „ 5 860/+ 54/ 264| 22,247 |+ 3,920 
Glasgow Corporation ., 11 (13, 044 1,9188 6 | 82,964 |+ 10,742 
Gravesend — Northfleet „ 9 314| .- 263 5,675 Ses 
Greenock & Port Glasgow) , 3 | 690/+ 52) 264] 13,529 |+ 1,185 
Halifax Corporation. e "T vis SON wee 
Hartlepool Tramways ..| , 3, 334/+ 19 264 6,541 |+ 429 
Hull Corporation... ,, 11 1,880 T 7315 27,025 + 1,594 


Ilkeston Corporation . 


Isle of Thanet Co. ——..| „ 11 1,175 78) 2 2,069 » 283 
Kidderminster & Dist....| „ 3 166 T I 264) 3,164 |+ 178 
Kirkcaldy Corporation.. ds is - ios 
Leeds Corporation .. , 11 5,560 ＋ 182) 15 | 84,666 |+ 5,520 
"Liverpool Corporation.. „ 4 11,121 T 637 27 |264,448 110501 
Liverpool Overhead Rly.|| „ 12 1,718 7 134 2 3390 + 211 
London County Councii , 11 11,187 1,812 115 144,195 4 19,135 
Manchester Corp. ...... „ 11 12,909|--6,734| 4 | 48,025 |-- 25,154 
Mersey Railway .......| , 11 | 1,382/+ 294| 2 2,695 | 582 
Merthyr...2. =æ.. ope] „ 5 211 — 12! 264| 5,056 — 269 
Middleton -.. „ 3 425 7 95 204 8,053 T 747 
Neweastle- on- Tyne Corp ,, 11 3,255 7 540 2 6,478 |+ 1,148 
*Oldbam, Ashton & Hyde. „ 3 631/+ 44 263 14,798 '+ 1,596 
Perth (W. A.) Elec. Trams ,, 10 1,083 7 768 27 | 31,534 | + 2,801 
Peterborough gz » 9 187| ... 25 | 3,593 | - 
Poole & Dist.. .. „ 3 335 ＋ 36 264 7,215 T 1,172 
* Portsmouth Corporation ; T jua s ici iss 
Potterlies . . . . „ 3 1,855 7 166| 263 40,605 ＋ 2,566 
Rot he sax „„ 9 251/+ 21 264 2,007 + 857 
Salford Corporation. „ 13 4, 149 41,413 15 | 55,278 |+ 14,152 
Sheer ness 5. 4 119 m 12 1,150 ute 
Sheffield Corporation ..,, 12 4, 739% 464 2 9,536 |4 745 
Southampton Corp „ 9 1,122 r 31 ... ait € 
Southend Corporation. bes gies — iss a 
Southport Tramways ..| , 3 562 | - 20 264; 7,426 |+ 1,595 
*8. Staffordshire Trams. :- „ 5 1,055 T 225, 203 21,722 |+ 1,407 
Sunderland Corporation. ,, 12 1,528 ＋ 138 15, 18,128 |+ 727 
Swansea Trams . „ 3 59447 12 263 12,567 |+ 593 
Taunton Trams „ 5 70|- 1 264 1464|- 1106 
Tynemouth & Dist. | , 3417 TT 24 204 7,271 |+ 879 
Tyneside Trams Co. oa ds "m na m dus 
Wallasey Dist, Coun. ...| „ 11 774 ＋7r  77,t15 | 10,147 |+ 1,448 
Weston-super-Mare ...| ,, 1 195|- 134 20 1,848|- 289 
Wigan Corporation ....|  ... " e iss ies sm 
Wolverbampton District; „„ 3 4337 275, 26% 10,027 |+ 5,757 
Wrexham . i 3 148 15 1,918 ses 
Yorkshire Woollen Dist.' „ 3 425 193 5,539 = 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days. 1 Minus 2 days. I Plus 8 days. § Plus 2 days. 
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ELECTRIC RAILWAYS,TRAMWAYS, &o. dis ins High 22 TELEPHONES. "PES ppt 
5 9/4] Anglo-Arg'tine Sh (1t0260,007)5 f om.Pt. A | 414 7 April, Oct! 4) | .. || 5| 6/0 | Chili Telephone (fally paid) ... 5 ee, AMENS 
St. 67 Do. Permanent 6% Deb. d eg 1 0 4 12 4 128 1273 [St. 6% National Co. Pref, Stock ^ m 517 6 ex 104 1023 
10,110 v | Barcelona Tramways Ord. „ 84—94 5 5 8 "T. s ee St. 444 Do, -Dol BOOK AAA 82 —84 |5 7 10 » 824 | $24 
10| 5/0 | Do. 5% Cam. Pref, .....ccccscsssees crores 9—10 5 0 0 e mee 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 13 —14 |4 5 9|Feb, Aug | ..| .. 
Bt. 447 | Do. 417 Deb. Stock (red.) ............... 93 —98 413 9 ss 60 | Do. 6 per Cent Cum. 2nd Pref. ....| 121—134 | 4 811|Feb, Aug | 13 
b| .. | Brisbane Electric Trams. Invest. Ord. 2}—3 T = $4 2/6 Do. 5 per Cent. Non-Cum. 3rd Prof..“ 5 —5} |415 3 Feb, Aug — 
5 2,6 Do. e Gont, . 41—4j 5 5 8 45 | 4§ , v po. Deb. Stock 34 per Cent. ter 96 —98 | 311 5 June, Dec | 971 | 95i 
St.] 43% Do. per Cent. Deb. Prov. Certs. ...| 100 —105 47 5 m * "ME : /| Do 4 per Cent. Deb. Stock (red.).....| 101 —103 | 3 17 8 "a 1024 | .. 
10 87 ET ramways and Carriage Ord. . 91 —214 3 10 10 Feb, Aug š orsi Ws E TET ² ·˙·wmwꝛ·˙ . AS TT, 12—18 6 13 4 April, Oct ee 
10 47 + Do. Cum. Pref. (fully paid) . 10}—104 3 15 11 s : 40 United River Plate N 51—6 516 8 IJUlSg:.,.... "e 3 
St. 47 |t Do. 4 per Cent. Debs. .............««..-«- 107 —109 | 3 13 4 | Feb, Aug 2/6 | Do. 5 per Cent. Cum. Pref. m ES 415 3 June, Dec ‘ 
Bt. .. | British Columbia Elec. Rlwy. Def. Ord. 2 —12 - s. 5% |* Do,- 5 per Cent. Deb. Stock (red.)......| 103 - 106 | 4 14. 4 | June, Dec |103; 
St. 57 | Do. Pref. Ord. Stock . . ...... ... 2 —06 5 4 2 | 
40 4i 4/2} 1 Do, 55 Cum, Perp. Loss os APTE 901 10] 417 6 ELECTRICITY SUPPLY 
4 0. er Cent. 1st Mort. WEM 1047—106/| 4 6 1 e i i 
10 ind (Bollish k ectric Traction Ord............. 12 —123 6 8 0 ire 13 | 12 , i 
10| 6/0 | Do. 2 yer Cent. Cam, Prol cisza: rd 418 O|Feb, Aug | 121 | 112 8t 417 6, ab nt De fl rr ie eje ir " a h 8 
St. 5/0 | Do. 5 per Cent. Perpetual Debs ...... 122 —125 | 4 0 0 00 gei 1238 1510 | Bou: Dem rann 118 ~121 | 814 å s d e 
5| .. | Buenos Ayres and Belgrano Ord......... 98 —9 à „ " urnemouth & Poole Elec. Sup. Ord.| 12}- 13} | 5 18. 6 is pe 1 
5| 3/0 | Do. 6 per Cent. “A” Cum Pref... Bl-5) [s 44 | P 4/6 | Do. 4} per Cent. Cum. Pref ............ 10 —11 | 4 110 - 8 
VVV En . | BX| 4i r 10 113 . . — Ei 
St.] 5% Do. 5 per Cent. Debs . 105 —108|4 9 9 " E i 4 Do. 4} r Cent. Deb. Stock (red.) ...| 102 —105 | 4 5 9 ran s 
St. 57 | Do. 57 And Deb. Stock Prov. Certs. | 97 —100 |5 0 0 99) | .. 11 | Bromley (Kent) El. Lt. &Power IstDebs.| 102 —105 | 4 6 4 . TRE 
b| 40 | Calcutta Tramways ... . . .. . . . 171 |215 2 7 | aj 4% | Brompton & Kensington Elec.Sup.Ord) 10111, |312 1 Mar. Set. 
100 4% Wo 417 Ist Deb. Stock (red.) 100 100 4 2 8 An Es 3/6 | Do. 7 per Cent. Pref, ...... 101—210] | 3 5 1|MarSept| ..| .. 
al 1594 at . at 36 Calcutta! Electric Supply Ord. . . —71 4 6 8 ‘a 14. 
1/22 Cape Electric Tramways bares 21—33 .| 0 6 4 a SAI. 47 | Central Elec. S 
St. 47 | Central London Ordina PINE e ires: 104 —107 | 3 14. 9 | June, Dec 105j [14 2 rie ec, Sup. Co. 4, Guar. Db. Stock 106 — 109 | 3 13 5 1107. 
St. 47 | Do. 4 per Cent. Pref. Stock ............| 101 —104 | 3 16 11 » Dec 103 [103] oe | De 4 Cross & Strand Electric Bup...| 9-9} |5 6 0 Feb, Aug | 31 1 
St. 47 | Do. Deferred Stock . . . . . 107 —110 | 3 12 9 10% en | Do. 44 per Cont, Pret . 5-6 |315 0|Feb Aug | 5i | <i 
100| 47 |t Do. 4 per Cent. Debs. ......... ......-.--- 115 —118 | 3 7 10 117) | .. A City Undertaking 47 Cm. Frei.“ 4j-5 |410 0 we eo 
b| 2/6 | City of Birmingham Trams.5% Cm. Prf. 5-54 [41011 os T 5/2 Oise El e ck (red )........ 5701 104 —108 | 8 16 2 is é 
100| 4% | Do. 4 per Cent. Ist Mort. Debs. ......| 99 —102 | 3 18 5 » oa M s rr pe. j ectric Supply Ord..............- 6 2 6 2 Maren 
St.] 34% | City we south London Rly. Con. "a 68 —70 | 412 10 | Feb, Aug | 70} | 684 4} hoi Y 4} per Cent. Deb. Stock E. 107 —110 | 4 110 | Jn, Dec 
St.] 57 Do. 5 per Cent. Perp. Pref. (1891) . . 130 —133 | 3 15 1 Feb, Ang 5/0 City of London Electric Lighting rd.“ 11)j—12 6 5 oO |Feb, Aug 
BE 39 - D CMDB) soesdX diente na 1 .. 129 —132 3 15 9 8 6/0 || Do. 6 per Cent. Cum. Pref. . . 13 —14 |4 5 9 Jan, July 
St. 57 Do. (1901).. 12 —131 | 3 17. 2 n 129] 5% Do. 5 per Cent. Deb. Stock ( (red.).. . 131 —126 | 3 19 4 In, Dec.. 
Bt.| 47 Do. 4per Cent. "Perpetual Debs ...... 116 —119| 3 7 3 | May, Nov 117 4 Pe 1 ob. Btock (red.) . 102 —105 | 4 9 5 os 
St. 5% Colombo Trams&Ltg.5” Ist Mt. Db. rd.) 103 —105 | 4 16 0 : ge 4/0 DA of Danti & Brush ‘epee Ord; 8—9 48 11 " 
10 60 | Dublin, United Trams. (1896) Ltd., 13}—14} | 3 15 10 E 60 | Do. 6 per Cent. Cum. Pref.............. 114—124 | 4 16 0 | Mar, Sept 
10 80 Do. ccc i58 1415 0 417| Do. 41/ Deb. Stock (all paid) (red.) 109 —112 4 0 4 42 
Qo | glectrie Lgt.& Traet ot Aust 6% m. Pri“ 34] |613 4| — 8,0 | Folkestone Electricity Supply Co. Ora. 6—6} 6 
St. 57 | Do. 5 per Cent. Deb. Stock (red.). 95 —98 5 2 0% r Bni aridas Fragd aeaaea ba SE a |. vs . 
10 3fj | Gt, pA de City Rly. Prf. Ord. (47) 8 —9 = : 82 5,0 | Hove Electric Lighting Ora. canes 8.9 4 4 8 b 
10| „ | Gt. Northern, Piccadilly & Brompton ý 5/0 | Kensington & Knightsbridge rd. 11 —12 |4 8 11 
Ord., Speyer Bros. Scrip Certs. ...... 9) —10 - " "m mm 6 zo. 6 per Cent. Ist Pref... 6—7 4 5 9]|Jan, July 
10 107 {Imperial tramways Ord. . . . . . .. . 201—211 4 13 0 | Mar, Sept} ..| -- 4 ensingtn. & Kngtbg.Co. &NottingHill 
10 205 B. b per Cent, Pref. et, ar Er 910 |Mansep| =: |. E sd hm tpn dre stint. Enea nd noo Millie 
St., 4j; Do. 4} per Cent. oue E me nuriataolm "us 5 n * 55 Electric £ Supply .. 2 —9] * ats 
2/6 | Isle of ‘Thanet Elec. Trams & Lt. 5% PE| 4—4} |511 1| lx "IT d AER. p v on 
St. 47 | Do. 4 per Cent. Deb. Stock . . . . . . 06 05. | 4. 4 3 Sud Ap: 47 | Do. 4 per Cent. Ist Mort. Deb,.... 100 —102 3 18 5 | Mr,Jn,S,D 
10| 17 | Liverpool Overhead Railway Ord. 51551 1 10 3 | Feb (m e x 76 Metropolitan Electric Sup. Ord.ex new 174-18) 318 5 | April, Oct 
1157 | Do. 5 per Cent. Pref.............. ies wi—11 |41010|Feb Aung 4% Do. 43 per Cent. Deb. Stock Ist Mort. 108 —112 | 4 0 4|Jn, Dec. 
St. 47 + Do. er Cent. Deb. | 99 —101 3 19 0 Jan, July f * 31% Do. 34 per Cent. Mrt, Db. Stock (red.) 97 —100 3 10 0 d 
10| 5,0 S e We nitad ‘Trains: 5 Cum. "Pret. 13134 1 8 A T ET 60 | Notting Hill Electric Ord.................- 13 —14 4 5 9 |March... 
St.“ 4 Do. 4; 1st Mort. Deb. Stock .. 4| 100 —108 3 14 1 10635 106 4% | Do. 4 Cent. Ist aa mue. sé 909 —108 | 818 5 Vt 
Bt. Mersey Con. Ord. Stock............. . 15 —17 iei a xe en edi E a 9 March 
Bt. Do. T per Cent. Porp. Pref. ..... ...... | 19 —91 j 20 ) 4% |t Do. 4% Deb. Stock ee OF =O 4$ 40 8 j 
St. Do. 4 per Cent. Perp. Debs. . e 65 —75 * à : +s „Rand Electric dosso tati cucqeasdepesccqansbonses &- 3 EA M 
.. | Metropolitan Electric Trams Def — ep E 417; |" Royal Elec., Montreal 4) 7 1st Mt.Dbs| 100 —102 | 4 8 34 Oct 
l6 | Do. 6% Cum, Prei. . een i ja su 1 96 | St. James's and Pall Mall Electric Ord.) 1541—16j 4 7 11 | Feb, Aug 
100 57% Montreal St. Rly. St'g 57 Mrt. Dbs. (1908) 102 104 | 4 16 2 so E 36 Do. 7 3} pe Gent, Prud. dccisisacrscacsacoves 8-9 3:17. 9 Feb, ane 
100| 417 | Do. Sterling 44% Debs. (1039) . | 107 —10 4 3 7 ; 34%) Do. B" Cent. Deb. Stock (red.) . 98 —101,3 9 4 , 
.. | New General raction o. 8 : : 2/6 | Smithfield Markets Electric Sup: Ord... 3 —3} |4 3 4 e 
„ Do. 6 per Cent. Cum. Pref. ... 9! 3 < May 23 1/9 | South London Electric Bupely OR iios | tet 14 T 9 zé 
St. 57 | Perth (W.A.)Elec,Trams.1stMt.Db.Stk.| 99 —102 | 418 0 = S 5 5 - i 
101% | Potteries Electric Traction Ord. ......... 94—10} 4 15 3 * s 22/0 Do. 5% Cum. Pr 5-5 " 
10/59 | Do. 5 per Cent. Cum. Pref. ............ 91—10j | 4 15. 3 | Feb, Aug x: ej6 | Westminster Electric Supply Ord. ....... 12 - 13 4 12 4 | Mar, Sept 
St.“ 417 | Do, 4j per Cent. Deb. Stock ... .. . 102 --105 | 4 5 9 : 1046 | .. 2/6 | Do. 5 per Cent. Cum. e ee€- 9| 61 61 | 314 0 ae 
11 * South Lancs. srr ai cat paid, & Power kid 52 $ .. 
is Do. 6% Pref. aid i "a 
Bt. D^ div Del. Biosk Qj] vij ++ [April Oct : ELECTRIC MANUFACTURING, Ab. 
St. 317 | Waterloo ge City Ord. ... os 101 |3 2 o | June, Dec 6d. | Alliance Electrical Co. 5% Cum. Pref... B 613 4 
EGRAPH : 71d. | Aron Electric Meter 6% Cum. Pref. . — Mar, Sept 
100 4% |*African ma EL Ee 1. Ms Deb. (rea.) 98 —102| 3 18 5 Jan, July | 992 | .. 6.0 | British Insulated & Helsby CablesOrd| 61—7| | 6 18 0 July, Feb 
10| .. | Amazon Telegraph 94-3) B In, Dec .i| a 3 0 Do, Oper Oont Pref... oret 55-6 5 0 Jan, July 
1000 .. | Do. 5 per Cent. Deb. eee 10 —OU p A 15 4}% | Do. 4 1st Mort. Deb. (red.) ... 102 —106 | 4 4H : 
St. 15/0 | Anglo-American..,.......« ...... .. A 47 —50 |6 6 0 E. My, Ag. N +- | 4% 4% British 'fhoms'n-Houst'n4)/IstMt.Db.| 104 —106 | 4 4 9 » 
St. 30% | Do. Preferred. . . . 92 01 |610 9 [b. My, Ag, N 93 | 92: 3/0 | British Westinghouse 6% Pref............. o PR a E ee 
Bt.) 1/0 | Do. Deferred ............... . e · ess| 841-8; [0 11 6|F,My Ag, N 876 Sic 4% Do. 4 per Cent. Mort. Deb. Stock ..| 100 —102 3 18 5 * 
100 $2 Commercial Cable Capital Stock  .. ... 150 — 160 5 6 3 Ja, Ap. y, I.. „Brush Electrical Engineering ............ I „arch . 
St. 47 | Do. 4 per Cent. Deb. Stock . . | 91 —94 |4 5 1 fn Ap, J, 93 | 914 3/41 | Do. 6 per Cent. Pref. Non-Cum. 1ł—1ł | 617 2] Mar, Sept 
10| 9.0 | Cuba Submarine Ord. ,........ .. . . . 64-74 [8 13 4 Feb, Aug | 4d Do. 4) per Cent. Perp. 1st Deb. Stock| 99 —102 |4 8 3 | Mar, Sept 
10} 10/0 Do. Preference 10 per Cent. ............ 18 —17 |517 8 Feb Aug St. 444| Do. Perpetual 2nd Deb. Stock ......... 87 -92 | 417 10 | Jan, July 
b| 2/0 | Direot Spanish Ord. . cs ses. » 21-3} 5 14 4 | April, Oct 5 10 0 | Callender's Cable Construction Ord. 1:21—121 | 8 0 0 Jan, July 
5 5/0 | Do, 10 per Cent. Cum. 1 7 —8 6 510 April Oct 2/8 | Do. 5 per Cent. Cum. Pref... 55-6 |4 3 4|Jan,July 
50 44% Do. 4) per Cent. Deb . . . 9/7—1017| 4 9 1 | Jan, July T 4 % | Do. . Cent. 1st Mort. Üebs. (rd. 106 —110 | 4 1 10 | Nov, May 
20 %, | Direct United States Cable .. 91-10 | 6 6 10 Ja, ApJy,O| 10} r EX biu is 
100 417 | Direct West India Cable 4]/Rg-Db.(rd.) 98 —101 |4 9 1|Jn,Dec..| -. |... i|. Do. Wi Tes SOT OTe MW LETS s. 
St. 20% | Eastern Ordinary .. 196 —131 | 5 6 10 a, Ap,Jy,O|t29] [127 10 | Chadburu's Ship Telegraph Ord ......... j-1à |5 6 8|March 
Bé 4% | Do. 34 per Cent. Pref, Stock .........-. 88 —91 |317 7 Ja Ap,Jy,O| 9) | .. 1/6 | Crompton and Co. (Nos. 1 to 51,000) . 2 —93 | 6 11 11 | Jan, July 
Bt | 4% Do. or Cent. Mort. Deb. Stk. (rd.) 105 —108 | 3 14 7 | May, Nov |106 15 5% |* Do. 5 per Cent. Ist Mort. Debs. (red.) 1011, 4 15. 6 | Jan, July 
10 66 Eastern 3 0 113—121 | 5 14 3 Ja, Ap Jy, OJ 124) 114 2 on - etr ie Uuited("A 8h.) (63 pd.) 9 * Fei Aug 
St. 47 Do. 4 per Cent. Deb. Stock ............ 105 —108 3 14 1 Feb, Aug 10 | .. 4° O: ASO pare) a 14-24 * Feb, Aug 
100 47 Eastern & S. African4/ Mrt. Deb., 1909) 99 —102 | 3 18 8 Feb, Aug 45 | Do. &per Cent. Mort. Deb.Stock(rd.) 7L—75 |5 6 8 | June, Dec 
25 47 | Do. 4% Mauritius Sub. Debs. (red.) 99//—1027| 3 18 5 | May, Nov .| 5% | Do. 5 per Cent. 2nd Deb. Stock ...... e 
10 6.0 Great Northern of Copenhagen ......... 99 93 5 8 8 | Jan, July 2/6 | Edmundson's Elec. Corp. Ord.ex rie 041-7 5 0 O|H'f-yearly, 6 
100 417 | Halifax & Bermuda4j/lstMt.Db.(rod.) 98 —101 | 4 9 1 June, Dee .. r e 
25 3°/6 | Indo-European . . . g, 35 —39 6 8 2 May, Nor 30] St. 44% |t Do. 4j per Cent. 1st Mort. Deb. (red. 106 —109 | 4 4 1 sà 
100 67 | London Platino-Brazil. 67 Debs., 1904| 100 —104 5 15 4 | Mar, Sept| .. 211/22 |fElectric Construction Co en 1 -H 515 6 |Jan, July 
100 47 | Pacific&Europe'n Tel.47 Guar. Dbs. (rd.) 97 —100|4 0 0 June, Dec .. 3 y t Do, 7 per gent Cum. Fret... 413 4 |July ,.... 
10 4/0 |*West African Telegraph Shares. 44—5) [3 12 9 oe 4} St. 4% |t Do. 4 por Cent. 1st Mort. Deb. (red.) 90 = 102 3 18 4 Jan, July 
23 West Coast of America | .. . . . . . 1a— 74 * * 2 1 77 Electrolytic Alkali Ord. B * R- 2 2 
100 47 Do. 4 per Cent. Debs . .. . . 93 —96 4 3 4 Jan, July 7% | Do. Tp Cent. Cum. Pret.............. X "UN . 
10 .. | West India and Panama i—1i .. | May, Nov 5% | Ferranti 57 1st Mort. Debs.(red.)....| 90 —95 |.5 5 3 : 
10| 8/0 | Do. 6 per Cent 1st Pref. ex 8/0 arrears 6 —6) |9 4 8 May, Nov 10 2d General Electric (1900) 5% Cum. Pref...) 94-10 |5 0 9 : 
10 - Do. 6 per Cent. 2nd Pref. ..............- ek 2 rds May Nov St. 4 Do. 4 per Cent. 1st Mort. Debs. ..... 99 —102|3 18 5 . 
100| 5% |+ Do. 5 per Cent. Debs. . . . 97 —100| 5 0 o Jan, July | .. 5/14/0 | Henley's Telegraph Works Ord. .........) 14 —15 |8 6 8 | Feb, Aug 
10| SA- | Western Telegraph «uc eiiies. 113-12 5 16 8|Mr,Jn,0D| 11g 112 55,22 | De 1 dent Pref. . 5—5} |4 11 Feb, Aug 
100 57 |* Do. 5 Debs. (2nd Series, 1906) . . 100 —103 | 4 17 1|June, Dec | .. St. 43% Do. per Cent. Mort Deb. Stock (rd.) 108 — 112 4 1 6 Feb, Aug 
St. 47 fo. 4T Deb. Stock (red.) 97 —100|4 0 0 90 10| 50 | India Rubter, Gutta Percha, &c., Wrks| 151—194 | 5 2 6| Feb, Aug 
^ — i 100| 47 Do. 4 per Cent. 1st Mort. Deb. (red.)| 100 —103 | 3 17 8 | Mar, Sept 
A FINANCIAL, INVESTMENT, &c. | 10| 5/0 | Mather & Platt 5 por Cent. Cum. Pref.| 114—12 ar, Sept 
10 3’) Elec. & Gen. Investment 6% Cum. Pref.] 5}—5} 5 4 4 T T T 1212/0 Telegraph Construction & Mainten ce.“ 32 —35 |617 2 Mar, July 
1 2/6 | Globe Telegraph and Trust 81 —9 519 6 JJaApJyO| 8$';| 8j 100 4% Do. 4 per Cent. Deb. Bonds, 1909..... 100 —103 | 3 17 s | Jan, Jul 
: 400 W per Cent. Pref.............. RNC: pomo 410 6 Ja vu, Ord a 124 12 : 3/6 | Willans and 8 A ⸗ oT 6 1 5 | Apr, Oc 
— —— — 641—74 5 6 8 | April, Oct «s 3/0 | Do. 6 per Cent. Cum. Pref. ... —6 4 8 IL | Apr, Oct 
109 6% | Submarine Cables Trust (Cert.) ........ 113 —118 | 6 3 0 | April, Oct Bt. 4% | Do. 4 per Cent. Ist Mort. Debs... 98 li 3 18 10 M, Nov 


* In calculating the yield, allowance has been made for accrued interest, but not for redemption, ¢ Ex Dividend. | The London Stock — Committee have refused to endi thes - 


Digitized by Google 


IHE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY. SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly) 1881; Second Series (Weekly), 1878. 
No. 1,314. [1314 FRIDAY, JULY 24. 1903. Prick SIXPENCE “hiy” 
s ) s Vol. LI. , ` Abroad 8d., or 16 cents, or 80c., or 7Opf. 


CONTENTS OF THE CURRENT NUMBER. 


Nr tr reu er Pd Us 565  Hoyal Commission on London 

Contemporary Electrical Science, Traffie. Continued ......... 584 
Compiled by E. E. Fournier Lowestoft Corporation Electric 
gs e ad 569 Tramways ssesssesesessserersue 586 

The Incorporated Municipal Notes on Motor-Starting 
Electrical Association. Con- Switches 587 
eluded 5. ens 570 Some Notes on the Elec- 


Aunual Report of the Council tric Lighting of Rathmines. 


of the Incorporated Municipal By G. F. Pilditch. IIlus- 
Electrical Association 571 EF (/ Lo Vxor ese it 589 
The Possibilities of Future CoRRESPOND ENR kg.. . 592 


Economies in Electrical Illumi- | Wireless Telegraphy at the 
| 


nation, By W. A. Chamen 573 Royal Institution (Nevil 
Single Phase Motors, Illus. ... 575 Maskely ne). 
The Sphere of Utility of a The Bessemer Memorial 
Power Company. By Alder- Fund (C. McDermid). 
man G. Pearson 570 Technical Education. 
Electrie Tramways, Lighting Parliamentary Intelligence. 595 
and Power in Sydney (N. S. W.) 578 Legal Intelli gene... 594 
THe  MuwiC)PAL ELECTRICAL Municipal, Foreign and General 
ASSOCIATION | “ nd. seen 580 N.. esee d iiie 595 
hi IP canes ͤ ò—l 581 Trade Notes and Notices 600 
Chlorine Smelting, with Elec- New Companies, ce 604 
trolysis. By James Swin- City Nette E PER. 605 
burne. Concluded ............ 583 Companies’ Share List ......... 606 


NOTES. 


THE report and recommendations adopted by the London 
County Council on Wednesday with regard to the proposed 
high-grade technical college for London should meet with 
general approval. The resolution is guarded, it is true, but 
in the main it is what is required to form the basis of an 
arrangement with the generous donors represented by Lord 
RoskpERY. If the London County Council contributes 
£20,000 a year to the maintenance of the proposed institution, 
it is only right that they should be adequately represented 
on the Board of Management and receive certain assurances 
that the money would be spent in a way they approve. 
It is gratifying to note that the Council have already the 
requisite income actually at their disposal (without having 
to call upon the rates for it) in the form of a surplus 
remaining of the annual grant received under the Local 
Taxation (Customs and Excise) Act of 1890 — the so- 
called “ whiskey money ”—and intended for allocation to 
technical education. On the other hand, the proposal that the 
college should be rather a national than a local institution is 
worthy of support, and, doubtless, a direct Government grant 
will be. made as anticipated. Moreover, it should also be 


advantageous to all parties that other counties and boroughs 
should be asked to contribute in return for scholarships allotted 
to one or two picked students from their own technical colleges 
or the works within their districts. With these aids, in 
addition to the fees from the students themselves, which, as we 
have previously pointed out, may fairly be high in view of the 
nature of the instruction which it is proposed to give, there 
is little doubt that the new college for training leaders of 


industry would thoroughly fulfil the intentions of the public- 


spirited men who are providing the capital for it. 
| —— 

Mr. W. A. CHAMEN'S Paper on “The Possibilities of 
Future Economies in Electrical Illumination," which we pub. 
lish in full in this issue, hardly received fair treatment at the 
hands of the Incorporated Municipal Association last week. 
It was exactly the kind of Paper to introduce a good 
discussion on the important subject with which it dealt, and 
constituted an invitation to the supply station engineers 
assembled together from all parts of the country to relate 
their experiences with lamps of the more recent patterns. Yet 
a very short time was allotted for its discussion, and, moreover, 
the debate by no means followed on the lines which the author 
or the Council of the Association had evidently intended when 
the subject of the Paper was chosen. For instance, a great 
deal has been heard about lamps of the Bremer“ and 
“flame” type from their manufacturers, but very little infor- 
mation has been forthcoming from the lamp users. Again, 
the point raised with regard to the cost of trimming arc lamps 
used for street lighting was interesting, but no one followed 
Mr. CHAMEN’s lead so as to give the meeting the benefit of 
other experience. The question of the better diffusion of the 
light by means of enclosed and alternating-current lamps was 
not entered upon, and there is much more to say about 
the colour difficulty with these lamps even before the Cooper- 
Hewitt lamp need come in for serious consideration for street 
lighting. | | 

— A 

THE “ Telegraphone ” is with us once again. It will be 
remembered that this ingenious recording telephone, invented 
by the Danish engineer Poulsen, was first exhibited at the 
Paris Exhibition in 1900. 
appeared in“ England, and we were able to publish a detailed 
description of it (The Electrician, Vol. XLVII., p. 5). 
the two years that have now elapsed some progress has 


A year later the first instrument 
During 


been made in improving the mechanical details, and the 


D 
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instruments now on view in London show that some 
advance has been made. In the smaller pattern of the 
instrument, a steel disc has been substituted for the spiral 
wire formerly employed, while in the pattern for taking longer 
records the original steel band has been replaced by a fine 
wire. We cannot but feel disappointed that further progress 
has not been made, however. The smaller instrument, it is 
true, is apparently ready for the market, but it would appear 
to be applicable only to the same purposes as the now familiar 
phonograph. The larger type, on the other hand, which should 
have a wide field before it as a recording telephone for attach- 
ment to ordinary telephone exchange lines, has not yet 
assumed a final form suitable for the purpose. It is gratify- 
ing to learn, however, that the invention has not been laid 
on the shelf, and we trust that its re appearance before the 
public is a sign of early developments on practical lines. A 
fuller description of the instruments is reserved for our next 
issue. 


THE suggestion of the London County Council’s electrical 
engineer, published in our Municipal Notes this week under the 
heading “ Bermondsey,” is worthy of consideration. He suggests 
a method of sealing the end of a conduit entering a street box 
which will effectually prevent gas from flowing through the 
conduit into the box. The Board of Trade has for a long time 
past insisted on the desirability of closing the ends of such 
conduits to prevent the circulation of gas, and this is only one 
of several methods by which it can be done. The application 
of any particular method must, of course, depend on the system 
of mains. In some cases a seal more easily removable than 
the one proposed would be preferable. 


— — 


WE are glad to note that, at our suggestion, the charges for 
Post Office facilities have been included in the new edition of 
the London Telephone Directory,“ just issued by the National 
Telephone Co., and we should advise telephone subscribers to 
read carefully page xv. of this volume. It is remarkable that, 
although the facilities have been available for telephone sub- 
scribersj since 1892, very little use is made of them, and the 
majority of subscribers are unaware that they may telephone 
telegrams, express letters, and even ordinary letters to the 
Post Office practically without extra charge. The utility of this 
service has been limited by the small number of post offices in 
the London area equipped with telephones, and it is a matter 
for congratulation that the number has now been slightly 
increased—from 50 to 67—although the present figure is far 
too small for the metropolitan telephone area, which covers 
640 square miles. A further increase in the number of public 
call offices is also a welcome feature in the new directory. 


——— uu —Ó9——————— 


Personal.— With reference to the statement published in 
a contemporary last week to the effect that Mr. Killingworth 
Hedges had died, we are happy to state that this is not Mr. 
. Hedges, electrical engineer of Westminster, but 

& relative, 


London Electrical Contractors’ Association.—The annual 
meeting of this Association will take place on Monday next at 
6 p.m., at Frascatti’s, Oxford-street. 


Liverpool University.—The Charter of Incorporation of the 
University of Liverpool was received by the Lord Mayor, as 
Chairman of the University Committee, on Wednesday. A 
short account of the provisions of the Charter was published 
in The Electrician of June 5th, p. 275. 


The Maximum Demand System.—Owing to the large atten- 
dance at the meeting of the Incorporated Municipal Electrical 
Association last week, there was difficulty in obtaining hotel 
accommodation for everybody. The statement to the effect that 
Mr. Arthur Wright offered for a bedroom two guineas for the 
first night and 1s. per night afterwards is not true, however. 


Wireless Telegraph Notes.—The Prince and Princess of 
Wales paid a visit to the Poldhu station of the Marconi Wire- 
less Telegraph Co. on Saturday, when Mr. Marconi explained 
to them the working of the apparatus. A Reuter message 
from St. Petersburg last week states that a wireless telegraph 
station has been established at Port Arthur, at a place known 
by the name of Golden Mountain, with the object of organising 
regular wireless telegraphic communication between Port 
Arthur and the Russian warships in the Gulf of Pe-chi-li. 


Cable Interruptions. Date of Interruption. 
Dominica — Martiniquuveee?̃»tt . May 9,1 
St. Lucia - Martiniquuu‚”ssss oe May 9, 1902 
Guadeloupe - Martinique .............. „ May 9, 1902 
Puerto Plata— Martinique ..............-sssceceesserees July 10, 1902 
Anjer—Kaliandlaaa 2 2 Aug. 2,1902 
Cayenne — Pinbheirooo˖/a sss nne aug. 13, 1902 
St. Lucia St. Vincent . . Sept. 19, 1902 
Reissi- Issa (Yemen)— Camara nn . Oct. 22, 1902 
Paramaribo— Cayenne . Feb. 27, 1903 
New York—Hayti ii. . April 13, 1905 
Kwandang— Menagdllllᷣ e 34 July 1, 1903 
Sitoebondo—Bandjermasin .............. ........ July 6, 1903 
Zanzibar— Mombasa ã q July 16, 1903 


Thunderstorms.— Severe thunderstorms were reported from 
all parts of the country last week-end, causing considerable 
damage and a regretable loss of life. In Manchester, it is 
reported, the overhead wire of the Corporation tramways was 
struck by lightning; the discharge followed the line for some 
distance and then passed through the trolley-pole and the car 
to earth. The trolley was dislodged, and all the lamps in the 
car were smashed. Fortunately, as it was heavily raining at 
the time, no passengers were outside, and those inside were 
uninjured. A serious accident happened to two linesmen, 
employed by the National Telephone Co., who were badly 
injured by lightning at Llanishen. This case is remarkable, 
because one man’s clothes and shoes were torn to rags by the 
discharge. 


Electric Tramways in New Zealand.—The City Council of 
Greater Christchurch are about to inaugurate a system of 
municipal electric supply from the recently completed refuse 
destructor buildings. The plant, which is practically completed, 
consists of two Meldrum furnaces, the gases from which pass 
into two B. & W. boilers of 250 H.P. each. Steam from 
these is supplied to two 160 H.P. Peache engines, direct- 
coupled to 100kw. Westinghouse compound-wound generators. 
The system of distribution at present is 220 volt continuous- 
current two-wire, but arrangements are made for changing 
over to the three-wire 440 volt system in the early future. 
The charges at first are to be as follows:—For light, on a 
discount table giving a net price of 5d. to 10d. per unit ; for 
power, on a sliding scale from 4d. to 1d. per unit. A brisk 
demand is already being made. In view of the agitation for 
the “ harnessing of the Waimakariri " and other rivers in the 
neighbourhood, electrical matters are likely to make great 
strides in the early future in this district. Mr. L. Birks, 
recently assistant electrical engineer to the Sydney (N.S.W.) 
Government Electric Tramways, has been appointed city 
electrical engineer. 


Power Transmission at 120,000 Volts.—A recent issue of 
the Western Electrician of Chicago contains the statement that 
at the close of the annual commencement lecture at the 
Worcester Polytechnic Institute, there was an interesting 
experiment illustrating the trend of electrical engineering. 
The 500,000-volt transformer of the school, located in the 
high-potential laboratory, about 1,000ft. distant from the 
lecture room, was supplied with current taken through instru- 
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ments on the lecture room switchboard. This transformer 
was adjusted by the lecturer so as to deliver current at a 
potential of 120,000 volts and a frequency of 60 ~ per second 
to a line of iron wire leading to the lecture room, where, on 
wires which were so small as to be invisible to most of the 
audience except when the room was darkened, the current was 
conveyed to another transformer of the electrical engineering 
department, which stood beside the lecturer. This second 
transformer served to reduce the pressure to a value which 
could be applied to the primary of a rotary converter of about 
10 H.P. capacity located on the lecture table. This rotary 
converter was synchronised and operated from the line and 
ran with a load of incandescent lamps on the direct-current 
secondary. The experiment was especially interesting, as it 
was probably the first time at which power has actually been 
transmitted at so high a pressure as 120,000 volts. 


Artificial Fluorescence of Living Human Tissue. —Dr. W. J. 
Morton, in an article in the Electrical World of New York, 
states that if a solution of bisulphate of quinine or of the 
alkaloid quinine, of the strength of 1 grain to Soz., contained 
in an ordinary glass bottle, is subjected to the action of X-rays 
in the dark it will glow with the fine opalescent violet ray 
fluorescence of quinine solutions. Assuming the amount of 
blood in à human body to be th part in weight of the entire 
body, a person weighing 130lb. will contain 10lb. of blood. 
This is equivalent to 10 pints or equivalent to the above given 
ratio of 1 grain to 8oz. of water. The fluids of a person to 
whom a dose of 20 grains of quinine has been administered 
represent a solution of quinine equivalent to that in the 
bottles; therefore, when such a person is exposed to X-rays, 
the person's tissue will be rendered fluorescent in the same 
manner. Five to 20 grains of quinine may be administered 
about one hour before the X-ray treatment. It is recognised 
that the radiations of substances exhibiting a violet colour 
possess curative properties in disease. There is thus presented 
by this new procedure a method of producing fluorescence in 
more intimate relation to the tissue elements than can be 
gained by any method from the exterior. In this manner the 
author has been treating cancer now for over a year, and with 
results which, he believes, could not be attained by the X-ray 
alone, though this is purely a clinical deduction. He has also 
treated cases of pseudo-leuk:emia, chronic malaria and many 
other diseases in this manner. It is only desired in this com- 
munication to present briefly the method and the possibilities 
of this new form of application of fluorescent radiations. 
Among other fluorescent liquids, some of which may be used 
medically, Mr. W. J. Hammer, in a recent publication, enume- 
rates the following :— Petroleum, quinine, Magdala red, eosine, 
uranine, saffronine, paviine, æsculine, amidophthalic acid, 
fluorescine, rhodamin, thalleen, resoreorufin and resorcin blue. 

The Determination of Friction Losses in Blectrical Machinery. 
—A. neat and convenient method of determining the frictional 
losses in electrical machinery is described by Herr Kinzbrunner 
in the Elehtrotechnische Zeitschrift. The field windings are left 
open, and the armature is fed from a source of low voltage or 
of higher voltage with a resistance in series. ‘The armature 
will begin to rotate, not on account of any residual magnetism 
in the magnets, but on account of the field produced by the 
armature coils. To enable the armature to obtain its highest 
speed with minimum current, the brushes are shifted, aud are 
then left in this position during the remainder of the tests. It 
may be stated that the accuracy of the method depends largely 
on the brushes being shifted to the correct position. By vary- 
ing the voltage supplied, any armature speed between practical 
limits may be obtained. The watts consumed in the test 
represent the sum of—(1) C?R losses, (2) friction losses (in- 
cluding air resistance) and (3) hysteresis and eddy current 
losses. It is easy to see, taking into account the comparatively 
small magnetic flux required to produce the back E.M.F. for 
balancing the low-voltage supply, that the losses due to the 
third factor are so small as to be in most cases negligible ; 
C?R losses, on the other hand, may be easily and accurately 
calculated. By subtracting, therefore, from the total watts 
consumed the copper losses, the energy wasted in friction 
(bearings, brushes, air resistance) is arrived at. If, as in most 
machines, there are more than two brushes, the losses due to 
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brush friction may be easily separated from the other frictional 
losses by lifting up one or more brushes and noting the result- 
ing decrease in the watts consumed. If the results are plotted 
out graphically with, say, the speed as abscissie, it will be 
observed that the curve obtained is bent upwards, indicating 
that the friction losses inerease more rapidly than the speed. 
This must be due entirely to a greatly increased air resistance, 
since it is well known that frictional resistance remains practi- 
cally constant, or, if anything, decreases with increasing speed. 


The  Economical Proportioning of  Continuous-current 
Machines.—It is of special value for every designer of 
continuous-current machinery to possess a formula, which 
may be used for either determining by a simple calculation 
the main dimensions of a new dynamo or motor, or by 
reversing the calculation and inserting the dimensions of & 
machine made, for arriving at its commercial efficlency, Wc. 
Such a formula with its corresponding values for well-designed 
and sparkless open-type dynamos and motors of various sizes 
was recently communicated by Prof. E. Arnold, the well- 
known German authority on this subject, to the Ælektro- 
technische Zeitschrift. The formula in question is D-/n/kw=K, 
where D=diameter of armature in centimetres, / = effective 
length of armature in centimetres, n 2 revs. per min. and kw. 
output (for dynamos) and input (for motors) in kilowatts. 
The constant K has been found empirically from a, large 
number of the most successful machines in electrical as well as 
in commercial respects, and is approximately as follows for 
machines of various sizes :— 


lkw. ... 220x104 | 30kw. 58 x 104 
2kw. ... 145 x 10* 40kw. . . 58x10! 
ókw. ... 120 x 10* | 50kw 49 * 10* 
Ak W 110 x 10° 60kw 47 x 10t 
Bkw. ... 100x10! | 100kw.... JU... . 45x 104 
Okw. . ss en 95 x 10! For voltages above 220 volts the 
kw. .. 92332» 90 K 10 | figures are somewhat higher. 
10kw. ... 83 x 10" 500kw. ... 40 x 10* 
12kw. ... " 78 x 16 à 35 x 10 
l5kw. ... - 79x10 | L000kw.... à 
20k w. ... ais 66 x 104 For all practical voltages. 


In a communication on the same subject, Mr. Alex. Rothert 
is of the opinion that from 10kw. upwards the values of K as 
given above may be reduced, thus further cheapening the 
design without making up for the value of smaller dimensions 
by having to use disproportionately more field copper. His 
experience shows that for a 100kw. machine, for instance, K 
may be chosen = 35 x 10, and for a 1,000kw. machine (about 
180 revolutions) K 227 x10*. The output of semi-enclosed 
and fully-enclosed machines is limited by the temperature 
rise, and actual tests on a number of machines, which were run 
successively as open type, semi-enclosed type aud fully- 
enclosed type, tend to show that the ratio of their capacities 
is, approximately, as 2:14: 1. | 


International Telegraph Conference.—The International 
Telegraph Conference which has recently been sitting in London 
has completely revised the rules as to the use of code and 
cypher language in international telegraphy. The decision of 
the last Conference that code telegraphy should, after a certain 
date, be limited to the words contained in the Official Voca- 
bulary prepared by the International Telegraph Bureau, has 
been rescinded; and, whilst all the words conforming to the 
existing rules will still remain available for use in code tele- 
grams, the area of selection will be largely extended. In 
future any combination of letters not exceeding 10 in number 
will be passed as a code word, provided that it is pronounce- 
able according to the usage of any of the languages to whieh 
code words have hitherto been limited—namely, English, 
French, German, Dutch, Italian, Spanish, Portuguese and 
Latin. Other combinations of letters will be counted at five 
letters to the word, the prohibition of letter cypher which has 
hitherto prevailed being now removed. The grant of these 
facilities will not, of course, admit of combinations being 
formed by the running together of bona fide words. The 
public are recommended to avoid the use of letter cypher as 
far as possible in the compilation of their codes, as it is less 
easy to transmit than pronounceable groups of letters, and 
therefore more liable to error. In cases where such cypher 
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may be employed, it will be advisable to arrange it in groups 
of five letters in order to facilitate transmission. These altera- 
tions, together with a number of oth er changes in the detailed 
regulations, which will be announced in due course, will take 
effect on July 1, 1904. The following reductions of rate have 
been arranged :— 

Europe.—Bosnia-Herzegovina, from 4d. to 3łd.; Crete, 64d. to 6d. ; 
Gibraltar, 34d. to Jd. : Greece, 64d. to 6d. ; Malta, 6d. to did.:; Mon- 
tenegro, Ad. to ddd. ; Portugal, 34d. to Id.; Russia, 54d. to 44d, ; Spain, 
34d. to 3d. 

Africa.—Tangier, from 5d. to 44d. ; Tripoli, 84d. to 7d. West Coast: 
Gold Coast — Accra and Sekondi, bs. 7d. to 4s. 8d: other places, 5s. 9d. to 
4s. 10d. ; Nigeria— Brass, Bonny and Lagos, 68. 3d. to 58. ; other places, 
6s. 5d. to 6s. 2d. ; Sierra Leone, 4s. 6d. to 3s. 6d. 

Asia. British Borneo: Labuan, from 5s. to 3s. 6d. ; other places, 5s. 5d. 
to 5s. 9d ; China and Hong Kong, 5s. 6d. to 4s. 5d. Corea: Chemulpo, Fusan 
and Séoul, via Great Northern Company, 6s. 2d. to ds. 10d. ; via Eastern 
Company and Indo-European Company, 78. 9d. to 5s. 8d. ; other places, via 
Great Northern Company, 6s. 6d. to de. 10d. ; via Eastern Company and 
Indo- European Company, 8s. 1d. to 5s. 11d. ; Formosa, 6a. 2d. to 43. 10d. ; 
Japan, via Great Northern Company, 6s. 2d. to de. lOd.; via Eastern 
Company and Indo-European Company, 7s. 9d. to 5». 8d. Philippine 
Islands: Luzon. 58. 9d. to 4s. 5d. ; other islands, 6s. 2d. to 48. 10d. 

The reductions to China, Corea, Formosa, Japan and the Philippine 
Islands have already come into force ; the others will take etfect not later 
than July 1, 1504. 

Electric Lighting Provisional Orders.—The report of the 
Board of Trade respecting applications to and the proceedings 
of the Board under the Electric Lighting Acts, 1882-1890, 
during the past year, shows that 99 applications were made, 
of which 61 were made by local authorities and 25 by com- 
panies or persons. Only two of the applications related to 
London. The complete list appeared in our issue of January 
2nd last, p. 447. Seven applications were rejected—viz., 
those for bedwellty, Caerphilly and Llantrisant and Llantwit 
Fardre, where representations were received from ratepayers 
and local inquiries were held ; Chipping Norton and London- 
derry, where the promoters failed to produce the consent of 
local authority or to satisfy the Board that it should be dis- 
pensed with ; Bermondsey, where two companies were already 
authorised to supply electricity in the area applied for and the 
Borough Councils application was rejected; and Camberwell, 
where the local authority consented to the application of the 
London Electric Supply Corporation, but, after inquiry, the 
Board of Trade considered that, having regard to all the cir- 
cumstances of the case, the order ought not to be granted, as 
there was no probability of its receiving the assent of Parlia- 
ment. In addition to the above seven, which were rejected, 
the Electric Supply Corporation did not proceed with their 
application for Inverness. In regard to the Isle of Sheppey, 
Sittingbourne and District Electrie Lighting Order, the appli- 
cation was granted in respect of the borough of Queenborough 
and the rural district of Sheppey, but for the urban district 
of Sittingbourne and Milton-next-Sittinghourne the local 
authorities refused their consent and supported the applica- 
tion of the Kent Electric Power Syndicate, and, after inquiry, 
the Board of Trade granted the application of the Kent 
Electric Power Syndicate. The local authority refused con- 
sent to the application of the Kilmalcolm Electric Lighting 
Co. for Kilmalcolm, but, as they did not actually oppose, 
the Board granted the order. The Leatherhead and 
District Electricity Co.'s application for Leatherhead and 
district was granted in respect of the parish of Fetcham, but 
the Urban District Council of Dorking refusing their consent, 
that district was excluded. In the case of the Sandwich, Deal, 
Walmer and District Electric Lighting Order, the Deal and 
Eastry authorities consented, but the Sandwich and Walmer 
opposed, and, after consideration of the circumstances of the 
case, the Board granted the order for the whole area. The 
Dartford local authority refused their consent to the applica- 
tion to include their district in the Strood and Dartford (Rural 
Districts) Electric Lighting Order, but in this case also the 
Board, after consideration of representations made to them, 
decided to dispense with the consent of the local authority 
with regard to the parishes of Stone and Swanscombe. The 
Tadeaster and District (Extension) Electric Lighting Order was 
granted in respect of the township of Boston Spa and a portion 
of the township of Thorparch, and in regard to the Wilms- 
low order the local authority’s consent was also dispensed 
with by the Board and the application of the Alderley 
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and Wilmslow Electric Supply (Ltd.) was granted. The 
bills to confirm the provisional orders granted by the 
Board of Trade last year all received the Royal assent. 
During the year the Hindhead and District Electric Lighting 
Order (1902) was transferred to the Hindhead and District 
Electric Light Co. (Ltd.), the Leatherhead Order (1898) to the 
Leatherhead and District Electricity Co. (Ltd.), the Slough 
Order (1902) to the Slough and Datchet Electric Supply Co. 
(Ltd.), and the Warwick Order (1901) to the Leamington and 
Warwick Electrical Co. (Ltd.) No application for a licence has 
been entertained by the Board since the date of the last report. 
Prior to the present vear the Board of Trade have dealt with 
1,036 applications---807 orders were made by the Board, 799 
were confirmed, and 134 have been revoked or repealed ; 19 
licences have been applied for; 33 were issued by the Board 
and 31 have been revoked or repealed or have expired. 


The Real Inventor of the Mercury Coherer.— We have 
received a long letter—too long for publication in full—from 
Mons. Emile Guarini, in answer to the letters from Lieut. 
Luigi Solari and Mr. Nevil Maskelyne in our issues of July 10th 
and l7th. Mons. Guarini explains that his reason for writing 
the article in question was no animosity against Lieut. Solari, 
but merely in order that Prof. Tommasina should have his 
due, and he points out that Prof. Tommasina made a similar 
claim in a Paper read before the Science Section of the Geneva 
Instituteon May 12th. Hethinks that Mr. Maskelyne is wrong 
in bringing Mr. Marconi into the controversy, as, in his 
opinion, the question is merely one to find out to whom the 
great honour belongs of having collaborated with Mr. Marconi 
in the inauguration of transatlantic wireless telegraphy on 
December 12, 1901. Coming next to Lieut. Solari's letter, 
M. Guarini says :— ö 

The impression I received from that letter is that M. Solari, seeing 
the thing slipping from his grasp, seeks to minimise the value of the 
invention, and insinuates that, if he himself is not the inventor of the 
coherer, the present claimant is not 80 either. I cann ot admit that 
M. Solari was ignorant of the work of Captain Bonomo of the Royal 
Italian Navy, even before it was published, and of the communication 
relating to it made to the Ministry. It is, therefore, difficult to understand 
the following two sentences: I was under the impression 
that the idea of employing mercury in the manner in question had been 
suggested to me by passages in scientific publications ." and later, 
to the present claim of Prof, Tommasina, therefore, I can only reply that 
I am very glad to add his name to those of the other investigators who 
preceded me in the application of mercury as a self-decohering body, and 
among whom should not be forgotten Wilson who patented the first 
mercury coherer in London, in the year 1897." 

: On the otber haud, the numerous citations of M. Tomasina's 

name in the work of M. Bonomo (which work contains nothing else but a 
résumé of the experiments conducted by the Royal Italian Navy, and 
consequently by M. Solari, up to May 18, 1901, with the coherer named 
after Castelli, whereas the use of this coherer by Marconi, according to his 
own statement, dates from December 12, 1901) indicate indisputably that 
it was Tommasina’s system which was adopted aud which replaced Mar. 
coni's system after February 20, 1901 (see Bonomo's publication. Rome, 
1902, pp. 9, 58 and 68). This system was known in detail from publica- 
tions appearing in scientific Italian reviews, and especially in L’ Eli: ttricita 
of Milan, which counted and still counts amongst its subscribers several 
officers employed by the Ministry of Marine. These reviews had pub- 
lished descriptions of M. Tommasina's experiment on various types of 
auto-decoherers, and ou arrangements for radio-telephonic auscultation of 
distaut thunderstorms (1960 and 1901), and the Italian navy has protited 
(Bonomo, p. 57) by these detailed descriptions aud not by th ee of Popoff, 
whose experiments were at that time kept secret by the Russian Ministry 
of Marinc. 
Referring to the Prof. Wilson patent, Mons, Guarini states 
that this did not indicate the auto-decohering property of 
mercury. In reply to Lieut. Solari's statement that the Royal 
Italian Navy coherer is constructed in an entirely different 
manner to those by Prof. Wilson and Prof. Tommasina, 
M. Guarini replies that both Prof. Tommasina and Lieut. 
Solari are nevertheless agreed as to the dimensions of the 
carbon electrodes and the mereury drop. To clinch the matter 
Mons. Guarini quotes as follows from a document emanating 
from the Italian Ministry of Marine on June 1, 1903 :— 

I pregevolissimi studii del chiaro Professore Tommaso Tommaeina 
intorno ai radio-conduttori auto decoerizzanti sono ben noti a questo 
Ministero e la priorità della invenzione del coherer a gocce di mercurio e 
carbone di detto scienziato non puo essergli contestata. 

[The very remarkable studies of the distinguished Prof. Thomas 
Tommaeine, relating to the auto decoherent radio- conductor, are well known 
in our Ministry, and the priority of the invention made by this savant, of 
the coherer acting with a drop of mercury and carbon, cannot be disputed.} 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


A Simple Rheostat.—G. F. C. Searle describes a rheostat 
which is much simpler in construction than the cylinder type, 
and is very satisfactory in practice. It consists of an upright 
stand at the top of which is a grooved wheel carrying a 
platinoid wire which passes 
through a U-tube at the bottom. 
The latter is partly filled with 
mercury which is connected with 
the terminal T. From the 
mercury, the current passes 
through the wire on the right- 
hand side into the stranded wire 
Land thence to the terminal T. 
The current cannot pass from 
T’ over the grooved wheel as a 
portion of the platinoid wire is 
replaced by asilken cord. Hence 
the resistance simply depends 
upon the height of the con- 
nection with L. A small coiled 
spring and plunger serve to keep 
the wire tight without unduly 
straining it. The platinoid wire 
is quite unaffected by the mer- 
cury. A wire 0-015in.in diameter 
will carry 2 amperes without 
undue heating, and 6 ohms can 
be put in circuit by raising I. 
to a height of some 165cm. 
Violent tapping or shaking has 
no effect upon the resistance. 
The trough at the bottom of the 
stand is for catching stray drops 
of mercury. 

[G. F.C. SEARLE, Phil. Mag., July, 1903.] 


Muagnetometers Free from Dis- 
turbance.—Some time ago (see 
The Electrician Vol. L., p. 671), 
Kohlrausch and Holborn de- 
scribed an astatic combination of 
magnets in which the lower 
magnet alone was used for mag- 
netometric purposes, whiie the 
combination was quite free from 
external disturbance, such as are 
produced by electric railways 
and the like. Good results were 
obtained with the combination 
| at the Reichsanstalt. But 
H. du Bois warns against a certain optimism which would 
consider the magnetometric difficulty as surmounted in 
the case of laboratories situated less favourably than the 
Reichsanstalt. The author found that an aluminium tube 
used for connecting the two needles could not be made longer 
than 50cm. without giving rise to greater variations of the zero 
than are observed in a simple needle. ‘The use of Broca 
suspensions is prohibited by the difficulty of obtaining perfectly 
straight tubes of hardened steel and the danger of consequent 
poles. The author recommends that the bundles of magnets 
should, as usual, be arranged so as to give a high moment, but 
should also be small so as to secure a uniformity of field. 
There should be two damping vanes, which may have a much 
greater inertia than in the case of galvanometers. But the 
problem of undisturbed magnetometry is far from being 
completely solved. 


[H. pu Bors, Ann. der Physik., No. 7, 1903.] 


Accuracy of Standard Resistances.—W. Jaeger gives a summary 
of the results obtained at the Reichsanstalt in the work on 
standard resistances of mercury and manganine respectively. 
The opinion of Siemens that the mercury standard could always 
be reproduced with accuracy has been verified to an extent 


hardly expected by him, since the error does not exceed one or 
two parts in 100,000. The Reichsanstalt guarantees an accuracy 
of 1 in 10,000 in the resistances examined by it. It possesses 
five mercury standards made between 1890 and 1897. The mean 
value of the three new tubes differs from the mean of the two older 
ones by only four parts in a million, the greatest departure of 
a single tube from the mean value being 2 in 100,000. As 
regards their reproduction, the main difficulty lies in the 
weighing of the mercury, which must adhere to the glass to 
within a fraction of a light-wave. But the manganine resis- 
tances offer a convenient link between the mercury standards 
and the public. Within a period of 10 years, a variation of 
the standard manganine resistances cannot be established with 
any certainty, although the electrical measurements can be 
carried out to within one part in a million. They do not vary 
by more than four parts in 100,000 in any case. 
[W. JAEGER, Sitzungsber. Akad. Wiss., Berlin, May 7, 1903.] 


Atomic Weight of Radium.—W. M. Watts calls attention to 
certain relations between the spectra of allied elements and 
their atomic weights, which confirm in a remarkable manner 
the value assigned to the atomic weight of radium by Madame 
Curie. In one class of cases, illustrated by zinc, cadmium, and 
mercury, the differences between the oscillation-frequencies 
of certain lines of the one element are to the differences 
between the oscillation-frequencies of the corresponding 
lines of the other element as the squares of their atomic 
weights. In another class, that of the alkalies and alkaline 
earths, the element of greater atomic weight has the 
smaller oscillation-frequency, and three elements are so related 
that the differences of oscillation-frequeney between corre- 
sponding lines are proportional to the differences between the 
squares of the atomic weights. The author uses both these 
relations to determine the atomie weight of radium. The 
brightest radium lines are at 207:148, 213:509 and 262˙077. 
The first two correspond to the barium lines 358:926 and 
360702. The resulting atomic weight of radium is 226732. 
Taking the three elements—radium, barium and mercury—the 
author obtains 225:05 and 224:63 for radium by the second 
relation. The mean of all values is 224:89. Madame Curie’s 
value is 225. 

[W. M. Warts, Phil. Mag., July, 1903.] 


The Uniform Positive Column.—H. A. Wilson has made some 
measurements of the “electric intensity,” or potential gradient 
in uniform positive columns in air at low pressures, and fur- 
nishes a theory to explain its variation with the current. 
When the latter is increased sufficiently, the electric intensity 
in the intermittent discharge becomes nearly independent of 
the current, but is proportional to the square root of the pres- 
sure. At the same time, the rate of intermittance increases, 
until at a certain stage the discharge becomes steady, and a 
telephone put in circuit becomes silent. The author's theory 
is based upon consideration of the positive and negative ions 
in the positive column. He puts the current density 7 into 
the formula 

i= ne(v, + ra) 


where e is the charge carried by one ion, » is the number of 
ions per cubic centimetre, and v, and v, are the velocities of 
the two classes of ions. If « is the number of negative ions 
produced by one negative ion in moving lem., then, according 


to Townsend, x 
a= HE 
10 


where p is the pressure and X the electric intensity. The final 
equation for the current density is 


TER. LS 2) 
TB 2v 
where C and B are functions of p only. This formula gives 


very consistent results and agrees with observed values. The 
coefficient of re-combination rises with increasing pressure. 


[H. A. WiLson, Phil. Mag., July, 1903.] 
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THE INCORPORATED MUNICIPAL ELECTBICAL 
ASSOCIATION. 


(Concluded from p. 539.) 


Friday, July 17th. 
(Meeting at Middlesbrough.) 


At Middlesbrough, the Association was welcomed by 
ex-mayor J. McLachlan in the absence of the mayor. The 
adjourned discussion on Ald. Pearson’s Paper then took place. 
Although he had evidently been successful in impressing many 
members of the Association with the justice of his views as to 
the limited “sphere of utility” of a power company, Mr. 
Pearson had not been so successful with the House of Commons 
Committee. It had already been whispered on the previous 
morning that the Committee in question was showing **anti- 
municipal" tendencies and that Mr. Pearson’s chances of 
success were small, so that there was no great surprise when 
Mr. Robert Hammond announced that the Somerset and 
District Electric Power Bill had been reported to the House 
of Commons for third reading, without the exclusion of 
Bristol from the area of the company's possible operations. 
Mr. Hammond spoke with his usual vigour as an advocate of 
the exclusion of power companies from the towns already 
supplied by municipal electricity works, and, as the majority 
of the audience were willing to accept his dogmas, the 
emphasis with which he had deemed it necessary to support 
a weak argument was somewhat wasted. Mr. Quin in a 
carefully-reasoned and well-prepared speech, also addressed 
himself to town councillors, recommending the combination of 
small towns for the erection of joint municipal electricity works. 
Mr. Steinitz (who opened the discussion) and Mr. Madgen 
spoke on behalf of the power companies, and the former had a 
short passage at arms with Mr. Hammond, in which the com- 
pany champion scored. He had replied to Mr. Pearson's 
assertion, that a municipal works could afford a cheaper supply 
than a power company, by quoting a statement made to him 
by Mr. Watson on the previous day to the effect that the 
Newcastle-upon-Tyne Electric Supply Co. supplied current at 
an average price of l:8d. per unit. Mr. Hammond retorted 
that this was for supply “in bulk,” but was interrupted by 
Mr. Steinitz with the statement that this figure represented 
the actual average revenue per unit sold in detail for all purposes, 
including ordinary private lighting. On the other hand, a 
good point was made by Mr. Hammond, who alluded to the 
fact that power companies could make preferential charges for 
their supply. Other speakers in the discussion were Mr. Chat- 
tock (Bradford), Councillor McGaul (Birkenhead), Mr. Birkett 
(Burnley), Mr. Turnbull (Tynemouth), Bailie Maclay (Glasgow) 
and Mr. Edgcome (Kingston). 

A Paper by Councillor T. E. Panton, M.D. (chairman of 
the Bolton Electricity committee), was then discussed. The 
Paper, which was taken as read, was entitled ** Some Obser- 
vations on Electricity Supply and Methods of Stimulating 
Demand." It advocated diminishing the price charged for 
current to as low a figure as possible, especially that charged 
for supply for power purposes, and the advisability of this was 
insisted on by several speakers, as well as the good policy of 
encouraging street lighting. It was pointed out that in view 
of the long-hour demand of the latter and, moreover, its adver- 
tising value, an electricity works could afford to supply current 
for street lighting very cheaply. Bailie Mackenzie (Edin- 
burgh), still smarting under the grievance that the other 
members of his committee had, in his absence, allocated a 
considerable sum, as profit, to the relief of rates, said that the 
„Parliamentary people” in London “did many stupid things“ 
also, and one of these was the passing of the Bermondsey 
clause. He agreed with Mr. Panton that charges should be 
kept down as low as possible, and referred toa contract he had 
concluded with the North British Engineering Works for the 
supply of a million units per annum at 13d. per unit. Mr. A. B. 
Mountain (Huddersfield) had found that he could supply 
current at $d. per unit for use in a carbide plant erected in the 
station yard, and at work only between the peaks of the load ; 
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and Mr. J. Christie (Brighton) mentioned that he sold power 
at 1d. a unit between the peaks, employing a clock and time 
switch to disconnect the consumer at the proper time. The 
manufacturing firms in Brighton had worked in with this 
arrangement well. Mr. Hoadley (Maidstone) had estimated 
the cost of supplying current to a 60 H.P. motor driving 
refrigerating machinery in a brewery near his works, and found 
that as the actual cost of fuel and oil would be 0:3d. per unit, 
he could supply it profitably at ld. Free and “assisted " 
wiring, the hiring out of motors and other matters, were also 
referred to in the Paper and discussion, among the experiences 
related being that of Mr. J. G. Griffin, the young resident 
engineer of the Swindon municipal electricity works, who had 
started wiring houses, but had been stopped by a solicitors 
letter. Other speakers were Bailie Willock (Glasgow), Mr. 
V. A. M. McCowen (Belfast), Councillor MeGaul Birken— 
head), Mr. L. L. Robinson (Hackney) and Mr. J. E. Edgeome 
(Kingston). 

The last Paper on the list was by Mr. Joseph Jeckell 
(Coventry). Although entitled“ The Financial Improvement 
of Electricity Supply Works,” it dealt chiefly with the improve- 
ment that Mr. Jeckell prided himself in having effected in the 
financial condition of the works at Coventry. After pointing out 
that, in estimating the cost of power supply additional to the 
existing electric lighting load, only the extra capital required, 
and not the total capital, should be taken into account, a sum- 
mary of the Board of Trade returns for Coventry were given. 
When Mr. Jeckell came to Coventry he found rope-driven single- 
phase alternators at 87 — frequency. He induced the Coventry 
Council to reverse their past policy and spend considerable 
sums on mains, the price charged for lighting (6d. and 3d. on 
the Wright system) was lowered to 1d. for the third and sub- 
sequent hours of maximum demand, and the motor question 
was energetically taken in hand. The existing plant was used 
for the centre of the town, and the capacity of the station was 
greatly inereased by the addition of two-phase 50 — rnachines for 
supplying the outlying sub-stations. The increase in the 
motor load was great, and, in fact, over 350 H.P. in motors 
have been connected up during the past six months. The 
result has been a great improvement in the financial condition 
of the undertaking. 

The Paper was taken as read. Mr. Hammond opened the 
discussion by congratulating Mr. Jeckell on the results he had 
obtained. He approved of the policy of laying mains boldly : 
at Hackney £120,000 had been spent in mains before the 
works were opened, and the result was that the works costs 
were 1:03d. per unit. Mr. Stoney, Mr. Turnbull (Tynemouth) 
and Mr. Ruthven-Murray (Willesden) also spoke. The last- 
named gentleman commended Mr. Jeckell for resisting the 
temptation to lower the charge for tho first hour in his tariff, and 
explained the “plant rental” system of charging he had adopted 
for Willesden. The maximum demand meters were graduated 
in lamps instead of in kilowatts, and the quarterly charge was 
ls. 9d. per 8 c.p. lamp of maximum demand, plus 1d. per unit. 
This was, of course, exactly the same iu the end as the Wright 
system on the basis of 8d. and ld., but the consumer under- 
stood it better, and, as the accounts were made out with the 
two items “.... lamps maximum demand at 1s. 9d., and ...... 
units at 1d.," the advertising value of the 1d. per unit was great. 
Mr. Jeckell having replied briefly, the meeting adjourned to a 
luncheon given by the Corporation of Middlesbrough in their 
honour. 

Luncheon was followed by some excellent speeches, after 
which the members divided into three groups, each of which 
visited some of the following works :—Electricity works oi 
the Middlesbrough Corporation, the iron works of Messrs. 
Dolekow, Vaughan & Co., Messrs. Dorman, Long & Co., 
the North-Eastern Steel Co., Sir B. Samuelson & Co. and 
the North-Eastern Railway Co.’s dock installation. The party 
then re-asssembled and proceeded in special cars to Stockton, 
where they were cordially received at the Town Hall by the 
mayor and Corporation. A move was then made to the 
power house of the Imperial Tramways Co., supplying the 
Middlesbrough-Stockton line, and considerable interest was 
evinced in this five-year old three-phase station, which looks as 
spick and span and runs as smoothly as if it had just been 
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started. After this the small electricity works of the Stockton 
Corporation were visited, and the party returned to Sunderland 
and Newcastle by special train. 


Saturday, July 18th. 
(Annual General Business Meeting at Sunderland.) 


The annual general business meeting was held in the council 
chamber of the Sunderland Town Hall. The first item on 
the agenda was the election of President for next year. 
Mr. J. H. Rider proposed Mr. T. P. Wilmshurst, of Derby, 
which Mr. Edgcome (Kingston-on-Thames) seconded. This 
was unanimously accepted by the meeting, but the proposal 
to hold the 1904 Convention in Derby met with a little dis- 
cussion, inasmuch as the matter had not yet come before 
Mr. Wilmshurst’s committee. It was finally agreed to accept 
Derby as the next meeting place, but that the Council of the 
Association should have the power to make an alteration 
should any future circumstances warrant it. The election of 
the vice-presidents and committee was next taken, and the 
following is the representative Council :— 

President. 
*T. P. Wilmshurst (Borough Electrical Engineer, Derby). 
Vice- Presidents. 
*F. À. Newington (Edinburgh), *R. A. Chattock (Birmingham). 
Council. 

S. E. Fedden (Sheffield), C. D. Taite (Salford), A. S. Giles (Blackburn), 
V. A. H. McCowen (Belfast), H. Faraday Proctor (Bristol) J. Christie 
(Brighton, H. Kilgour (Cheltenham), J. K. Brydges (HKastbourne), 
*H. Talbot (Nottingham), Dr. Panton (Bolton) Ald. Smith (Barrow), 


*Bailie Mackenzie (Edinburgh), *Ald. Dowson (Doncaster), and Capt. 
Davidson (Harrogate). 


Hon. Solicitor— Ald. G. Pearson (Bristol). 

Hon. Treasurer—J. H. Rider (Chief Engineer L. C. C. Tramways). 
Hon. Secretary —*J. E. Edgcome (Kingston-on-Thames). 
Secretary—C. MacArthur Butter, St. James's Hall, Piccadilly. 

Those marked with an asterisk were either not on the Council last year 
or have been re-elected in a new capacity this year. 

There were a large number of nominations for the vacancies 
on the Council, the following being a full list :— 

Mr. Christie (Brighton), re-elected ; Mr. Kilgour (Cheltenham), re-elected; 
Mr. Tapper (Whitechapel) ; Mr. Downe (Southport) ; Mr. Brydges (Kast - 
bourne), elected; Mr. Talbot (Nottingham), elected; Mr. Jeckell (Coventry); 
Mr. Ellis (Cardiff); Mr. Thurafield (Chester); Mr. Day (Bolton); Mr. 
Wilkinson (Harrogate) ; Mr. Boot (Tunbridge Wells) ; Councillor Dowson 
(Doncaster), elected; Captain Davidson (Harrogate), elected; Ald. 
Smith (Barrow-in-Furness) re-elected ; Bailie Mackenzie (Edinburgh), 
elected; Dr. Panton (Bolton), re-elected ; Councillor Jones (Southport); 
Ald. Carey (Cardiff); Councillor Scott (York); and Councillor Robb 
(Tunbridge Wells). 

The President (Mr. Snell) next presented the two premiums 
awarded as associates’ prizes. Mr. C. L. E. Stewart of Brid- 
lington took the first prize for a Paper on Low-Tension Con- 
tinuous-Current Switch Gear," and Mr. F. W. Hewitt obtained 
the second premium for a Paper on “ Fuses.” 

Mr. J. H. Rider, as hon. treasurer, then read his report for 
the year 1902. This shows a small surplus, due to increased 
subscriptions, of £8. 16s. 1Id., as against a loss last year of 
over £50. In presenting the report, he referred to the good 
work done by the permanent secretary in keeping the books 
up to date, to whom also, he said, the present satisfactory 
financial position was largely due. The actual balance in hand 
is now £183. 

The report was unanimously adopted. 

The annual report of the Council (of which an abstract 
follows) was next presented. Before this was discussed, the 
president, on behalf of the Council added the following reso- 
lution to the report :—“ That this Council strongly recommends 
to the Association that only members of the Association and 
guests who may be invited officially by the Council be eligible 
to attend any of the future meetings or conventions.” He 
stated that year by year the Association was growing and was 
getting to be avery large one. ‘Therefore, it became a big 
burden upon those who entertained them during their meetings, 
and in putting this proposition before the Association he was 
only following in the steps of other similar big bodies, who 
had found from practice that it was necessary to make such 
a regulation as he had proposed. In discussing the report, 
Mr. Chamen pointed out that in the portion dealing with the 
opposition of the Association to the use of guard wires, and the 
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consultation which followed with reference to general revision 
of the Board of Trade rules, it might appear that Mr. A. B. 
Holmes and himself had been appointed to deal with tramways 
in some way. As a matter of fact, they had only been invited 
by Mr. Trotter to attend a conference with reference to electric 
lighting. The report was unanimously adopted. 

The Parliamentary committee's report was next submitted, 
and accepted after a few remarks from Mr. A. Ellis, of 
Carditf, who supported the opinion expressed in the report 
that the bill to restrict the hours of labour of tramway workers 
in the United Kingdom should be opposed. This bill proposes 
eight hours without a break. It was pointed out, however, 
that the Association had no locus to oppose this bill, which, it 
is generally considered, is not likely to become law this session. 
All that the Association could do was to send down a recom- 
mendation to the local authorities advising them to oppose the 
bill. The President then put to the meeting a resolution in 
favour of an application to Parliament to fix the period for the 
repayment of loans to 42 years, and that subject to this altera- 
tion a compulsory depreciation fund be formed equivalent to 
13 per cent. per annum on each loan, such instalments to be 
made by the third year subsequent to the granting of the loan. 
As it was apparent that there was likely to be a lengthy 
discussion of this resolution, Mr. Snell, owing to the short 
time then available, about 20 minutes, withdrew the proposi- 
tion for the time being, reserving to himself the right to again 
put his resolution. 

At this stave a large number of the members had left, and 
only a very thin meeting remained, and Mr. Burnett, of 
Barrow, suggested that the arrangement at Glasgow in 1901, 
when the business meeting was held on Friday evening, would 
be a much more convenient one in the future. Under the 
head of *Other Competent Business," a couple of matters 
were brought to the notice of the Association. Mr. Brydges 
of Eastbourne said it might interest the members to know that 
his Corporation had been threatened with legal proceedings by 
the British Thomson-Houston Co. if a certain type of meter, of 
which there were a large number in Eastbourne, were continued 
to be used. The President asked him to send in full par 
tieulars to the secretary, who would lay the matter before 
the Council. Another speaker asked if the Council was pre- 
pared to consider the matter of unauthorised distributors sup- 
plying eurrent in areas in which authorised distributors supplied 
under statutory powers. At present there was nothing to 
prevent anyone supplying electric current to his neighbours 
ad infinitum, provided he obtained permission to put up over- 
head wires. His view was that this would seriously affect 
many authorised distributors in the future. He also was asked 
to lay the matter more in detail before the Council. 

The meeting concluded with a vote of thanks to the Pre- 
sident (proposed by Mr. Wilmshurst) and one proposed by the 
President to the various local authorities and companies who 
had entertained the Corporation during the Convention. The 
secretary was also instructed to send a letter of regret to those 
works which the inclement weather had prevented the members 
from visiting. 


ANNUAL REPORT OF THE COUNCIL OF THE INCOR- 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION.* 


During the past year the membership was increased to 556, and is now 
constituted as follows:—Committees (members) 136, chief engineers 
(members) 144, chief assistants (associate members) 12, assistants (asto- 
ciates) 64. 

Of these the following 65 have been elected since the last Convention :— 
Committees (members) 19, chief electrical engineers (members) 25, chief 
assistants (associate membera) 5, assistants (associates) 16. Three new 
meinbers have, however, been elected since the report, making a total of 559. 

Seveu members and four associates have resigned, 16 memberships, two 
associate memberships and six associateships have lapsed. Four members 
have been removed from the roll for non-payment of subscriptions. One 
associate meinber has been transferred to the class of associate on a change 
of appointment, one associate member and two associates have been trana- 
ferred to full membership, and two to associate membership. 

Council meetings have been held in Hull, London, Derby, Bolton and 
Sunderland. 


* Adopted at the General Meeting on July 18th. Abstract. 
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Guard Wires.—'The proposed ' Emergency rules," as revised at the last 
&nnual meeting, were in due course forwarded to all municipal tramway 
committees and engineers, asking for their suggestions, with a view to 
further revision. A number of suggestions were received and adopted, and 
the revised rules circulated again for final consideration before being 
submitted to the annual meeting. The following are the revised rules : — 


SUGGESTED RULES FOR THE POLICE TO OBSERVE IN CASE OF WIRES 
CHARGED WITH ELECTRICITY FALLING IN THE STREET. 


1. In the event of telephone or telegraph wires falling and making con- 
tact with the overhead trolley wire, or in the event of the trolley wire 
itself, or its guard wires falling, all traffic in the close vicinity of the wires 
should be stopped, and the public prevented from approaching the fallen 
wires. 

2. The fallen wires should on no account be interfered with by the police 
or any unauthorised person unless for the purpose of eaving life or protecting 
persons from being injured, as explained in rule 5. 

3. Notice should be at once given to the nearest car driver, inspector or 
other tramway official, who will take steps to cut off the current. 

If auch official is not available, notice should be at once sent to the 
nearest iramway depot by telephone or messenger in a cab with a request 
for someone in authority to proceed at once to the spot to deal with fallen 
wires. These depots are as follows :— ( Here will follow list of depots.) 

4. Drivers of cara should not be called upon to interfere with the fallen 
wires, unless it is for the purpose of saving life or preventing persous from 
being injured. 

5. If the fallen wire is in contact with any person and it is necessary to 
remove it at once in order to save life or prevent injury, the following 
points should be remembered. 

The person removing the wire should— 

(a) Never touch it with his bare hands or damp gloves. 

(4) Never touch the person in contact with it, except as mentioned 
in (v). 

(c) Use a DRY stick, DRY rope, or article of DRY clothing, or india- 
rubber gloves if available, to drag the wire away, or to drag the 
person away from the wire. 

NOTE that it is very important that any article used for this purpose 
should be DRY ; a wet article will convey the electric current and 
may give the person handling it a severe shock. 

(d) In case it is impo:sible to get the wire away from the person, the 
wire should be dragged to the nearest tramrail, and held down 
upon it, in order to discharge the current from it. A considerable 
amount of flashing may be caused when the wire touches the rail, 
but this would not cause injury in any way. 

6. Each car will carry a pair of indiarubber gloves and these should 
always be used. 

7. Animation can often be restored by treating persons suffering from 
electric shock in a similar way to persons rescued from drowning. 

The Postmaster-General has since intimated a desire to have these rules 
printed and distributed for the use of the Post Office engineering staff. 

It was intended to send a deputation from the Association to the Board 
of Trade and the Post Office with a view of obtaining some modification in 
the proposed regulations as to overhead wires, but on the understanding 
that these regulations were already under revision, and likely to be prac- 
tically identical with the views of the Association, it was decided not to 
proceed in the manner proposed, but to send to both authorities a copy of 
the following resolution :— 

That in the opinion of this Association experience has proved the use of 
guard wires to be a source of danger to the public, and as there are other 
and more satisfactory means of protecting telegraph and telephone wires, 
that the use of guard wires should be abolished wherever possible.” 


The Board of Trade afterwards determined that, among others, the 
following members of the Association should be consulted with reference 
to the proposed revision of the regulations :—Messre. W. A. Chamen and 
A. B. Holmes, and the Council agreed to their representing the Association. 
It is understood the regulations when revised will not be of an inflexible 
character, but open to alteration from time to time, as circumstances may 
require. 

Benevolent Fund.—In accordance with a resolution passed at the last 
annual general meeting, the amount standing to the credit of the fund 
was, after having been made up by members of the Council to a sum of 
£50, transferred to the like fund of the Institution of Electrical Engineers, 
the latter body making a special alteration to ita rules, placing the Associa- 
tion on the rame footing as regards voting privileges as an individual con- 
tributor to the funds. The Association has, therefore, the privilege of 10 
votes in perpetuity under the present regulations, through the president 
for the time being. 

Parliamentary Committee.—In September last a Parliamentary com- 
mittee was appointed, consisting of the president (Mr. J. H. Rider), and 
Messrs. G. Pearson, F. A. Newington, J. F. C. Snell, E. T. Ruthven- 
Murray, J. S. Highfield, H. Faraday Proctor, and V. A. H. McCowen, with 
power to add to their number (Mr. Giles haviog since been elected on the 
committeeintheplaceof Mr. J. S. Highfield resigned), districts beiog allotted 
as follows: — Metropolitan and South-Eastern, Mr. E. T. Ruthven-Murray 
(Willesden) ; South-Western, Mr. H. Faraday Proctor (Bristol); North- 
Western, Mr. A. S. Giles (Blackburn); North-Eastern, Mr. John F. C. Snell 
(Sunderland! ; Scotland, Mr. Frank A. Newington (Edinburgh) ; Ireland, 
Mr. V. A. H. McCowen (Belfast). 

A circular was then sent out to members calling attention to the for- 
mation of the committee, and asking for the co-operation of committees 
and engineers. The district representatives were instructed to communicate 
with the electrical engineers in their locality, and to ask that information 

8 to Parliamentary bills in which they were interested should be supplied 


from time to time. The committee has met frequently, and has had before 
it the following matters :— 

A bill for restricting the hours of labour of tramway workers in the 
United Kingdom. 

Clauses in various corporation acts relating to the following matters :— 

Letting on hire of electrical apparatus (such apparatus to be free 
from distress). 

Stand-by. 

Supply of energy in bulk. 

Restrictions as to above ground wires. ; 

The following tables compiled by Mr. H. Faraday Proctor :— 

(a) Cbarges for electricity made by different undertakings. 

(b) Table comparing the various power companies’ acts as regards the 
clauses (of the Electric Lighting Acts) which have been excluded. 

(c) The “limitations of powers’’ obtained. 

The Somerset and District Electric Power Bill. 

Gas explosions in South Shields and Maidstone. 

A tramways bill clause for the protection of the Postmaster-General. 

Working agreement between the Blackburn and Darwen Corporations 
as to the running of the tramways between the two towns. 

Electrical clauses in the Belfast Act, and particulars of a valuation 
appeal, &c. 

Supply of Electricity Bill. 

Brighton ‘ change-over.” 

Kingston-on-Thames opposition to gas company. 

Royal Commission on Municipal Trading. 

In the case of the Somerset and District Power Bill, steps were at once 
taken to support the Bristol Corporation in opposing the measure, but 
further action was for the time withheld, owing to the Corporation 
deciding to allow the bill to take its usual course, and to oppose it in its 
committee stage. All information supplied to the commlttee has been 
filed for reference, and members are invited to co-operate by sending to 
the secretary or the representative in their district any information likely 
to be of value regarding Parliamentary bills. A sub-committee has been 
appointed to deal with matters arising out of a report on certain clauses of 
the Blackburn Corporation Act, in connection with the opposition of 
electrical contractors to similar clauses, 


Finance Committee.—The balance-sheet for the year ending December 31, 
1902, shows a small surplus, as against a deficit of over £50 in the previous 
year. Mr.J. E. Edgcome has been appointed on the committee in the 
place of Mr. A. S. Barnard resigned. 

Standardisation of Electrical Plant —At the invitation of the Engi- 
neering Standards committee, the Council appointed the following 
members to give evidence before the committee on the question of stan- 
dardisation of electrical plant :—Messrs, J. H. Rider, J. F. C. Snell aud 
W. A. Chamen. 


Municipal Technical Schools and the I.M.E.A.—The Council has had 
under consideration a suggestion made by Mr. T. D. Clothier at the last 
Convention, with regard to the advantages to ve derived from afliliating 
the students in technical colleges with the Association. The Council did 
not see its way to putting the suggestions iuto practice, but thinks it is a 
matter which might well be taken up by electrical engineers locally an 
dealt with individually. 


Wiring Rules.—Mr. E. T. Ruthven-Murray, together with Mr. H. 
Faraday Proctor (who has represented this Association in the drawing up 
of the I. E. E. Wiring Rules), have, upon the invitation of the Institution of 
Electrical Engineers, been appointed to represent the I. M. E. A. upon the 
permanent committee of the I. E. H. on wiring ru.es. The Council, after giving 
the proposed rules careful consideration, approved the same subject to 
certain modifications, which modifications have since been adopted by the 
Institution Wiring Rules committee, 


Series Lighting at 500 Volts.— The members of the deputation appointed 
to approach the Board of Trade on this matter have been in communica- 
tion with the authorities, and it is understood the Board's electrical adviser 
is in favour of the suggestions, but as a conference was then being held 
with regard to the revisions of the regulations generally, it was thought 
advisable not to press the matter until the result of the conference was 
made known. 

Editing Committee.—Mr. J. Christie has been appointed to the vacancy 
on the Editing committee caused by the resignation of Mr. Barnard. 


Changes on the Council —The Council much regrets having lost the 
services of the following owing to their leaving municipal employ :— 
L. Andrews (Hastings), A. S. Barnard (Hull) one of the founders of the 
Association, J. S. Hightield (St. Helens), those elected to fill the vacancies 
being A. S. Giles (Blackburn), H. Kilgour (Cheltenham), and S. E. Fedden 
(Sheffield). 

Honorary Membership. — Among those resignations necessitate 1 by 
change of appointment was that of Mr. A. B. Holmes (of Liverpool), & 
former member of the Council, aud one of the first members of the Asso- 
ciation, In recognition of his past services to the Association and to 
municipal work, the Council elected him an honorary member of the Asso- 
ciation, Mr. Holmes being the first to whom thia privilege has been accorded 
under the articles of association. 


Generally.— Among other matters which the Council has under con- 
sideration are repayments of loans and loans for wiring and motors. 

The Council records with satisfaction the increasing support given to the 
Association by municipal electrical engineers and electrieity and tramway 
committees, the membership being the highest yet recorded. The Council 
also extends its cordial thanks to those who have contributed to this result 
by making known the objects of the Association, and its appreciation of 
the courtesy and hospitality accorded to it by municipalities and others on 
the occasion of its meetings. 
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THE POSSIBILITIES OF FUTURE ECONOMIES IN 
ELECTRICAL ILLUMINATION.* 


BY W. A. CHAMEN, 
(City Electrical Engineer, Glasgow). 


The question of possible future economies in electric illumination 
is one of very considerable importance. There is hardly need 
to point out that if the economy is brought about by consuming a 
amaller amount of energy to produce a given amount of light, the 
ultimate result is not a reduction of revenue to the undertaking, but 
an increase, owing to the larger number of consumers who adopt 
electric light in preference to the older means of illumination, as 
well as to the more generous use of it by existing consumers, There 
is also another advantage to the undertaking in the reduction of the 
proportion which the peak lighting load bears to power or other day 
load, though it may be some time before this becomes noticeable. 
The subject of posssible economies in illumination, however, covers 
& wider field than the saving in consumption of energy, for any 
reduction which can be made in the cost of maintenance of the 
lamps, and particularly in the trimming and attendance on arc 
lamps, may come within the scope of this Paper. No doubt the 
question of cost of production of energy also might fairly be treated as 
part of the subject, but it is not proposed now to deal with that 
matter at all. 

Our attention is naturally drawn first to theordinary incandescent 
lamp as we know it to-day and have known it for some years past. 
Is there any probability that the carbon filament js capable of being 
worked, with satisfaction as to its lasting properties, at any materially 
higher efficiency than the 34 to 44 watts per candle-power to which 
we are accustomed ! The outlook in this direction does not seem 
very encouraging, though some 8 c.p. 250-volt Jamps recently tested 
in Glasgow have started with an efticiency of 34 watts per candle, 
while, after 600 hours of burning, the etliciency has not gone below 
49 watts per candle, thus showing that this degree of efficiency is not 
confined to lamps of 16 c.p. or over. Some 12 months or more ago 
an incandescent lamp bearing the name of “ Crawford-Voelker” was 
brought out, having a filament alleged to be made of some carbide 
and promising considerable improvement in efficiency as well as long 
life. As, however, nothing has been heard of this lamp for some 
time, it must be assumed that some difliculties have arisen in its 
manufacture which have 80 far prevented its coming into the market. 

The next lamp to claim our attention is a departure from the 
ordinary filament in vacuum. It is thenow fairly well-known Nernat 
lamp. In Glasgow alone it is stated that there are about 10,000 
of these lamps in use in ordinary consumers’ premises, A large 
number of them have been in use in Buckingham Palace for some 
13 months past and have given great satisfaction, having reduced the 
consumption of current by about 50 per cent. The large clock at 
the Houses of Parliament has also now been lighted by Nernst lamps, 
and very satisfactory starts have been made in its adoption for street 
lighting at Maidstone, Barking, Barnes, Colchester, Gravesend, Erith, 
and Brighton, and experimenta in this direction have been in pro- 
gress in Glasgow for over six months past. Indeed, it is a question 
whether the Nernst lamp should be classed as a possibility of the 
future or not rather a realisation of the present time. 

The results of recent experience from several different sources 
show that an average life of 600 hours is by no means too 
much to expect, and doubtless this figure will be improved 
upon as time goes on. As regards economy, the claim put 
forward is that, light for light, the Nernst lamp consumes 
about half the energv consumed by the ordinary carbon filament 
incandescent lamp. Assuming the useful life of the latter to be 
about 800 hours, and that, roughly, eight lamps of 16 c.p. will give 
as much light as one l-ampere 250-volt Nernst lamp, it will be 
seen that at an efficiency of 4 watts per candle some 409 unita will be 
consumed by eight ordinary 16 c. p. lamps in 800 hours, the cost 
of which, at, say, 4d. per unit, equals about £6. 168., to which must 
be added the cost of renewals—viz, eight lamps at, say, ls. each 
=83, or a total of £7. 4s. With the Nernst lamp the cost of 
energy wil be about £3. 8s., to which must be added the cost of 
renewals, or, say, one and one-third times 3s. 6d. (if we include the 
resistance as well), say, 4s. 81., a total of £3. 123. 8d., being a saving 
of £3. 11s. 4d., or nearly 50 percent. This is a good margin to allow 
for even more frequent renewals of Nernst filamente, &c., and the 
average Glasgow consumer has not been slow to grasp the point, 
particularly in business premises where the charge for energy 1s 6d. 
per unit for the first 365 hours’ use of maximum demand, and 1d. 
per unit for all further quantity. The fact that the filament 
requires heating before it will conduct the current, an operation 
requiring about half a minute, is against the Nernst lamp to some 
extent, but in many cases it is of no real consequence. 

It is, so far, not made in very small sizes, the smallest absorb- 
ing 1 ampere (which equals, at 250 volts pressure, about as 


* Paper read before the Incorporated Municipal Electrical Association, 
July 15th. 


much energy as is consumed by one ordinary 16 c.p. lamp), but 
giving a light of fully 32 c.p. This is too large a unit of light for 
ordinary domestic use, and combined with the last-named disadvan- 
tage of not lighting immediately when switched on, is perhaps the 
reason why it has not found its way to a larger extent into private 
houses. For perfection of lighting, however, in a large room, a 
1 ampere Nernst lamp fixed near the ceiling with a nearly opaque 
shade beneath it, so that nearly all the light is reflected off the 
ceiling, is hard to beat. 


It is not within the scope of this Paper to discuss the details of 
manufacture of any lamp, but one cannot help remarking that as 
substances are evidently known which will give off a brilliant light 
when heated to a moderate extent, as in the incandescent gas mantle 
and the Nernst lamp, there is no apparent reason why some combi- 
nation of carbon filament with one or other of these materials should 
not be evolved, which will combine the advantage of instantaneous 
lighting with that of high efficiency. This, however, is no new idea, 
as many inventors are said to have been at work taking out patents 
for various combinations, Perhaps a little more work in the labora- 
tory and a little less at the patents might have produced the result 
we are now awaiting. The “ Meridian” lamp, which is apparently 
being made by the General Electric Co. of America, may be a step 
in this direction, though no information as to the composition of its 
filament is at present available. It seems only to be made in one 
size of 55 c.p., and the efficiency claimed for it is a consumption of 
about 2 watts per candle. No lamps can, however, be obtained to 
experiment with up to the time of writing this Paper. 


In passing away from filament lamps our attention is firat attracted 
by the Hewitt mercury vapour lamp, which is now well known by 
repute to most electrical engineers, but which has been seen, perhaps, 
by comparatively few. It consists of a glass tube about lin. in 
diameter and some 3ft. or 4ft. long, having a bulb at the bottom 
containing mercury and an iron electrode at the top. The tube is 
hermetically sealed and the air is exhausted to a considerable degree. 
The electric current is passed through the tube from the electrode at 
the top, which is connected to the positive pole of the circuit, to the 
mercury in the bottom. The working pressure for a tube some 3ft. 
or 4ft. in length is about 100 volts, but a much higher pressure is 
required to start it. This is produced by the insertion of a simple 
self-induction coil connected in the lamp circuit and coupled up with 
& switch in such a way that the tube can be momentarily short- 
circuited, thus putting the coil direct on to 100 volts pressure. 
On breaking this switch the kick or extra E. M. F. produced by the 
coil forces a passage through the tube, starting the mercury into 
vapour, and immediately a steady current commences to flow. The 
light at first is tinged with purple, but as the tube warms up it 
becomes whiter. The peculiarity of the light itself is that there are 
no red rays in it, and its effect upon the beauty of a rosy complexion 
is disastrous This cannot, of course, be set right by making the 
tube of red glass. A plate of red glass, which will let through floods 
of red light from a ray of sunshine, acts almost like a total eclipse 
when applied to the Hewitt lamp. 


Here again, however, it would seem possible by means of combina- 
tion, that ia to say, by mixing something with the mercury, to pro- 
duce light of a different character, having red rays in it, which 
would remove this one objection. Even as it is, it could be used for 
street lighting and similar purposes with great advantage, for its 
economy is of a high order, the consumption of energy being only 
about half a watt per candle-power, or about the same as that of the 
ordinary open type arc lamp. It is claimed that the lamp can be 
made in any size from a tube lin, diameter and 3in. in length to 3in. 
diameter and 12ít, in length, while the range of illumination may 
vary from 16 c.p. to several thousands, according to the size of the 
tube. Voltage seems to present no difficulty, as lamps can be made to 
work at any pressure from 50 to 500 volts. A peculiarity of the lamp, 
apart from its light, is that the current will only pass through it in 
one direction—viz., from the iron to the mercury (if we are right in 
saying that the current flows out along the positive wire and back 
to the negative). Alternating current will not pass through the 
lamp, and a modification of it is made, called the“ Hewitt Static 
Converter," which will let through only those waves of alternating 
current which are above or below the zero line, as the case may be. 
This recalls to one’s mind the amusing remark made by Mr. Mordey 
some years ago, that “one of the great advantages of alternating 
current was the impossibility of using accumulators with it.” The 
Hewitt lamp seems to have a great future before it. One cannot 
but feel that the absence of red rays is an objection that will be 
overcome. Its economy leaves little to be desired if it can be main- 
tained in small size, and its length of life seems to know no liwit, 
except that after every 1,200 or 1,400 hours of use the tube requires 
opening and washing out. It is, then, when re-exhausted, as good 
as new. 

Turning our attention now to arc lamps, we find by mixing various 
substances with the carbon during the process of manufacture that 
it becomes possible to completely alter the nature of the electric arc 
flowing between carbon points as we have known it hitherto. The are, 
for instance, in the Bremer and other arc lamps of the * flame " ty pe 
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is much prolonged, and the light can be coloured with various tints, the 
most common and, probably, the most satisfactory, being yellow, some- 
what approaching orange. Instead ot the light being almost entirely 
emitted from the crater of the positive carbon, it now proceeds from 
the carbon particles or vapour forming the arc itself, which in many 
respects resembles a gas flame, as the name given to this type of arc 
lamp implies. "The efficiency of the light is also very largely 
increased, for instead of the consumption of watt per candle, which 
is usually obtained with the ordinary 10-ampere arc lamp of the 
open type, it is now reduced to about } watt per candle. 


There are, however, still some objections and difficulties to be 
overcome before this type of lamp can come into general use for 
street lighting. Firstly, the consumption of carbon is very much 
greater than with the ordinary type of arc lamp, thus necessitating 
trimming at more frequent intervals. Secondly, the light is not so 
steady as that of the ordinary arc, having a continual quiver rather 
like a badly-burning gas flame. Thirdly, it does not seem to have 
been possible so far to produce a satisfactory burning lamp which 
will give the same candle-power as the present 10-ampere lamp with 
a consumption of only half the energy. All that has been brought 
about seems to be the doubling of the light without altering the 
present consumption of energy, and this is hardly what is required 
in ordinary street lighting. The light given by an ordinary open 
arc of 10 amperes (which one may take as being in round figures 
1,000 c.p.) is a sufficiently large unit for almost any class of street 
lighting, and in many cases a 74-ampere lamp is ample for the pur- 
pose. One cannot but feel, however, that all these difficulties will, 
in one way or another, disappear as time goes on and as various 
further improvements are developed. 

Another departure in arc lighting is worth our attention—viz., the 
“very small current" arc lamp, consuming about 1 ampere and 
burning either with an enclosed or an open arc, "That an arc can be 
maintained with 80 small a current with a fair degree of satisfaction 
seems to be beyond doubt, and the only question is whether in actual 
cost of maintenance it will prove cheaper than the Nernst lamp or 
the mercury vapour lamp. No actual experience appears to have 
yet been gained regarding the cost of maintaining these small lam 
for long hours of burning, but it does not appear probable that they 
can do better than the Nernst lamp, when one takes into account the 
cost of re-trimming, &c. The enclosed arc lamp can scarcely be dealt 
with as a possible source of future economy, it having been for some 

ears past a recognised and readily-obtained marketable article. 
yond the fact that it increases the hours of burning without 
re-trimming, there is not much to be said for it, as it certainly does 
not appear to reduce the consumption of energy per candle-power as 
compared with the ordinary arc. It has done considerable good, 
however, by spurring on the makers of the ordinary open-type arc 
lamp to produce lamps which will burn longer hours without re- 
trimming, this being brought about by simply increasing the length 
of carbon which a lamp can take at one filling. The 38 or 40-hour 
arc lamp with two pairs of carbons is in use in most electric-lighted 
towns in the United kingdom, the method of working usually being 
to trim alternate lamps each day, thus doubling the number of arc 
lamps which can be put under the charge of one trimmer and his 
mate, as compared with the old method when the lamps would burn 
through one night only. At the present time 60-hour lamps are to 
be obtained in the market, and the Thames Embankment, in London, 
is probably one of the best instances of the adoption of this long-hour 
typeoflamp. It obviously allows of every third lamp being trimmed 
each day, and thus of putting three times the number of lamps under 
the control of one trimmer and his mate, as compared with the old 
single-night lamps. There are rumours that even 80-hour lamps 
may be forthcoming, but it is well not to jump too hurriedly to 
conclusions. 

In some towns raising and lowering gear is used upon the arc 
lamp posts, the object being to enable one man—.¢., the trimmer 
only—to go his round without the assistance of a mate to help him 
with the ladder. Whether there is any real economy brought 
about by the introduction of this hoisting gear is not quite clear. 
It obviously depends upon the original cost of the hoisting gear and 
the annual cost of its maintenance. Those engineers who have to 
deal with large numbers of arc lamps in big cities will doubtless feel 
more comfortable in their minds ii thev adhere to the fixed suspen- 
sion arrangement which is mostly in use, as the risk of accidents in 
large cities is beyond question far greater than in provincial towns. 


It may be reckoned that the saving of labour by the adoption of 
60-hour instead of 40-hour lamps would be about 11s. per lamp per 
anrum,and in places where the number of arc lamps approaches 
1,006, or, may be, considerably more, this is a saving which amounts 
to a considerable total in the year. The possibilities of economy in 
the use of the ordinary arc lamp for street lighting do not, therefore, 
appear to be yet exhausted. 

To summarise, therefore, brieily the results of our inquiries, it 
may surely be stated without much stretch of imagination that the 
porsibilities of future economies in electric illumination for all pur- 
poses are considerable, and even that we may hope to see the 


consumption of energy for a given amount of light cut down by | 


something approaching one-half of the present figure, besides reaping 
the benefits of other economies of maintenance, at any rate as regards 
street lighting. This Paper ie necessarily very incomplete, but if it 
should serve to bring out further information in the course of the 
discussion, it will not have been written altogether in vain. 


The following is an abstract of the discussion which took place in 
connection with the above Paper :— 

Mr. J. W. SWAN, F. R. S., believed that the future would show a con. 
siderable improvement upon what had already been accomplished with 
the carbon filament lamp. He did not think it was optimistic to enter- 
tain the idea that an efficiency of at least 5 watts per candle was attain. 
able. It must be remembered that to get the full measure of efficiency 
out of the lamps it waa a neceseary condition that it should be run so near 
the breaking point that the voltage should never exceed the normal limit, 
Therefore, it largely depended upon the engineering arrangements how 
near to maximum efficiency it was safe to go. The occasional excesses of 
pressure, which were far from uncommon, constituted a danger of lamp 
destruction which had to be taken into account, and the degree of that 
danger determined the lamp efficiency to a considerable extent. One of 
Mr. Chamen’s calculations involved a comparison of the economy of one lamp 
of 128 c.p. with eight lamps of 16 c.p. each. He was sure Mr. Chamen 
would pardon him for pointing out that à comparison between a Nernst 
lamp and a carbon filament lamp, to be quite fair, ought to be between 
lamps of the same candle-power. In such a comparison the result would 
have been widely different from the one arrived at by Mr. Chamen. The 
economy of the two would have been much more nearly equal, because an 
efficiency of from 2 to 2} watts per candle for a carbon filament lamp of 
120 c.p. was not an impossibility. It was even practicable. He did not 
say that at that high efficiency the life of the lamp would have been a 
long one, but in certain cases where the cost of electricity was high it 
would be long enough to be economical. Eight 16 c.p. lamps would give a 
much better general illumination, however, than one 128 c.p. lamp. They 
must not forget the law of inverse squares in relation to distance and the 
source of light. He thought there were not a few cases of street illu- 
mination which suggested a forgetfulness of this law. The great advan- 
tages of subdivision and uniform distribution were worth much more 
consideration than they usually received. On the whole, he agreed with 
Mr. Chamen that there were latent possibilities in the principle of incan- 
descent lighting which left room for the hope that further large advances 
would be made. 

Councillor KENNEDY (Glasgow) strongly advised municipalities to be 
careful on the question of street lighting, as in Glasgow it had been found 
that the electric incandescent lamps were not to be compared with the 
incandescent gas lamps. 

Mr. GERALD STONEY put in a plea for over-running lampe. He was 
on a 240-volt circuit in Newca-tle which was exceedingly steady, the 
variation being less than 1 per cent. He had used a 250- volt lamp, and 
with the price of current at 44d., he had quickly saved 10 per cent. The 
light went up with the fifth power of the voltage whilst the cost only went 
up with the second power. It had been said that ]-ampere Nernst lamps 
were unsatisfactory, but his experience had been quite the reverse. By 
putting a Nernst lamp among ordinary incandescent lamps in the same 
electrolier, a most beautiful licht was obtained, the white of the Nernst 
and the yellow of the incandescent mixing together in a lovely manner. 

Mr. E. E. HOADLEY (Maidstone) said he had been rather forced into 
using Nernst lamps. He had been very keen on getting a big street lighting 
load, and, although he had tried the use of nearly every form of fitting 
which had been used for street lighting, and several others made to his 
own ideas, he could not satisfy his committee. They had been used to gas 
mantles, which certainly kept up very well. He first of all tried over. 
running lamps, but without convincing his committee. He then tried 
Nernst lamps. After testing them in the test-room they put up six 
4-ampere lamps in one street and 10 3-ampere lamps iu another, and tried 
them for 11 months. Upon the results which he obtained he recommended 
his committee to adopt Nerrst lamps for street lighting wherever mains 
were laid. They had now 200 such lamps in use, 150 being 4-ampere size 
and 70 j-ampere size. Originally great trouble was experienced with the 
burner renewals, but they had greatly improved since then, and the 
Electrical Company now guaranteed that each burner shculd have a life 
of 500 hours. It was found that if the 1-ampere size did not break down 
within the first few hours, they lasted considerably over the 500 hours 
guaranteed. He had also had a great many 4-ampere lights running for 
seven months. He had also carried out a number of tests (see The 
Electrician, July 10, p. 482). Improvements could be made in the 
Nernst lamps, and those that were most wanted were a reduction in the 
fragilty of the burner, and an alteration in the shape. With the present 
shape it was very difficult to fit a reflector which could do useful reflecting 
work. By this he meant an extension of the actual distance from the lamp at 
which it would give light, say up to 30ft. or 40tt. He had recently been 
making some experiments with a Trotter photometer on the actual light 
given by Nernst lamps in the streets as compared with incandescent gas 
mantles. The -ampere Nernst lamp used with a reflector gave almost 
exactly the same result as an incandescent gas mantle up to a distance 
of 5ít. from the post. Beyond this the gas mantle, owing to its 
shape, gave a slightly better result. The 4-ampcre lamps gave a result 
nearly three times as good as an incandescent gas lamp up to lOft., and 
up to a reasonable distance beyond nearly 50 to 60 per cent. better. These 
results were with plain globes. He had tried similar experiments with 
prism globes, und although the results increased slightly with longer 
distance, the light was very much decreased round the post. 

Mr, CHAMEN, in reply, said he was very glad to hear from Mr. Swan 
that he was not right in his opinion that we had very nearly run to the 
limit of the etliciency of the carbon filament lamp. He had made his com- 
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parison with Nernst lamps in the manner he had from habit, for in very 
many places the large 100 c.p. incandescent lamps had proved unsatis- 
factory as compared with 16 c.p. lamps. He did not suppose that this was 
entirely due to a want of efficiency in the larger lamps, but the fact 
remained that time after time the high candle-power lamps were taken 
out and groups of 16 c.p. lamps put in. With regard to the distribution 
from small lamps beiog better than from large ones, he saw the point of 
this theoretically, but it was interestiog to note that his late colleague, the 
gas engineer of Glasgow, in his more recent recommendations to the com- 
mittees entrusted with inquiring into this question, was actually recommend- 
ing that high candle-power incandescent gas mantles should be used at wider 
distances apart than the present gas lamps. He was recommending lamps 
of 150 c.p. and upwards, and there was no doubt that he was doing this for 
the same reason that arc lamp posts were put at wider spaces. It appeared 
that the incandescent gas mantle was a much more satisfactory thing in 
large sizes, and that the cost of maintenance, which had to be considered 
very largely with electric lighting, was less with gas lamps having bigger 
centres of illumination at longer distances i. e., bigger illuminating power, 
and when this recommendation came from the gas manager at Glasgow he 
thought it meaut something. With regard to Mr. Kennedy's remarks, 
he said he had no wish to make any comparison with gas. That was not 
the object of the Paper. His private experience of Nernst lamps 
had been very similar to Mr. Stoney’s. He had had some of these 
lamps he did not know how many months. He might mention in 
paesing that the comparatively high pressure of 250 volts seemed to suit 
tbese lamps better than 100 volts, possibly due to the rigidity of the fila- 
ment, which was thick for low voltages, and to the certain amount more 
of elasticity which was obtained with the thin ones. He was obliged to 
Mr. Hoadley for the further information with regard to Maidstone. He 
knew a large amount of experimental work had been done at Maidstone 
with these lamps. Hitherto, he personally had not had the time to go very 
deeply into the matter, but he had now started a series of experiments 
which would not come to an end for a long time, and which he thought would 
be successful. 


SINGLE-PHASE MOTORS. 


In view of the revival of interest in single-phase motors, the 
following notes on the subject taken from a Paper recently read by 
M. Marius Latour before the Société Internationale des Electriciens 
will be of considerable interest, and will form a supplement to the 


Fic. 1.—Single-phase Motor. Built on the Principle of the Continuous- 
Current Series Motor. 


notes on the repulsion motor which appeared in The Electrician of 

July 10th. The Paper is published in full in the June number of the 
Society's Bulletin. ! 

M. Latour first considers the single-phase motor, built on the 
principle of an ordinary series continuous-current motor. This type, 

in its most perfected form, is shown diagrammatically in Fig. 1. 


Fic. 2.— Latour Single-phase Motor. Stator and Rotor Connected in 


Series, 


The brushes are fixed once and for all in a plane at right angles to 
the field flux. Two diametrically opposed points of the stator wind- 
ings are short-circuited, as shown in the sketch. This arrangement 
produces a reaction flux in the stator opposed to and generated by 
the rotor ampere-turns, The starting current is limited solely by 
the self-induction of the motor. This type of motor has the 
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following disadvantages :—1. The commutation is bad at all loads, 
owing to the rupture of the current generated in the short-circuited 
windings under the brushes. 2. At all loads there is a considerable 
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amount of wattless current. 3. Since the rotor possess:s a commu- 
tator, a high-voltage supply is out of the question, 4. Tne heating 
of the stator is not the same in all parts. 
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Considering these serious drawbacks, M. Latour is of opinion that 
this type is an unsuccessful attempt to adopt the continuous-current 
series motor for alternating currents. 

But by simply introducing a second pair of brushes—short-cir- 
cuited—the working of the motor is changed in principle and much 
to its advantage. The commutation under the brushes ab is perfect 
at every epeed, and that under the brushes cd is also perfect near 
synchronism. The excitation may be in shunt or series; the latter 
arrangement is shown in Fig. 2. By omitting the connections 
between rotor and stator we arrive at the repulsion motor, as described 
in The Electrician cited above. The only point which this motor has 
in common with the motor shown in Fig. 1 is the starting. 

A motor of 15 H P., embodying the characteristics of this latter 
type (Fig. 2) was built for testing purposes at the works of Messrs. 
Postel-Vinav, and is said to show all the characteristics M. Latour 
predicted. The motor possesses two poles, and was tested at a 
frequency of 25 ~ per sec. In Fig. 3 is represented the relation 
between the current in the rotor and the voltage. Fig. 4 gives a few 
characteristics of the motor, with the series connection, and run from 
a 200-volt supply. From Fig. 5 the relation existing between start- 


Fic. 6.— Latour Motor. Ondograph Curve taken at No-Load. Stator 
and Rotor Connected in Shunt. 


ing torque and impressed E.M.F. may be gathered. Fig. 6, taken by 
means of an ondograph, proves that the phase-difference between 
current and voltage is only slight. This curve was taken at no 
load. At full load the phase-difference is, if any thing, even smaller, 
Fig. 6 refers to the test motor connected up as a shunt machine. 
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THE SPHERE OF UTILITY OF A POWER COMPANY.* 


BY ALDERMAN G. PEARSON, 
(Chairman of the Bristol Electrical Committee.) 


In the face of the fact that power companies are with us, and have 
apparently come to stay, it is, the author thinks, the duty of an 
association such as this, to carefully consider the extent to which 
they may be utilised in the interests of the other local governing 
bodies of this country. Those who see in power companies the 
panacea for all the trading ills to which the municipal and manufac- 
turing flesh is heir, are only a little more wrong than those who see 
nothing worthy of support in power companies, and look upon them 
all as the natural enemies of all municipalities. "The truth in this, 
as in so many other questione, lies in the mean, Power companies 
may be useful to some municipalities, whilst in the case of others 
their services are not required. 

Within the recollection of most of us, companies were formed for 
the purpar of exploiting every suitable and unsuitable area for elec- 
tric lighting purposes, and most of the companies came to an 
untimely end. We see the same feverish state of pushing in the case 
of power companies at the present time, and we may reasonably ask 
whether the result will or will not be the same. The whole of the 
large towns are now occupied either by municipally-owned works or 
works owned by companies, by far the larger proportion being owned 
by municipalities. 

The promoters of the earlier power bills did not err on the side of 
modesty. They certainly asked for all even they could reasonably or 
unreasonably ask from Parliament, with the result that their bills 
were opposed and thrown out by Parliamentary Committees. Later 
bills were more astutely drawn, and some show of respect for the 
rights of persons in possession was evinced, but still the claim to 
enter large towns already covered by a municipally-owne) under- 
taking was ineisted upon, but the result has been that all large towns 
have as yet been excluded from the operation of the power companies, 
as will be seen from the table given 1n the next column. 

In some few instances towns have been included by negotiation, 
but the general result has been the exclusion of the large towns 
possessing their own supply ; but in the present session of Parlia- 
ment the House of Lords Committee has decided that the city of 
Bristol shall be included within the area of supply of the Somerset 
and District Power Bill, and that the large towns shall be included 
within the area of supply of the North-Western Electricity and 


* Abstract of a Paper read before the Incorporated Municipal Electrical 
Association, July 16, 1903. 


Title of act. | Towns excluded. 


County of Durham, 1900 . South Shields and Sunderland. Also Felling and 
| Hebburn, except for passage through district, 
Lancashire, 1900 | Manchester, Stockport, Liverpool, Bootle, Sal. 
ford. Part of Bolton excluded for all purposes, 
and no right of passage through district, 
North Metropolitan, 1902 Willesden. 
South Wales, 1900 ......, Cardiff, Newport, Swansea, Neath, Barry, 
Rhondda, Briton Ferry (excluded for four 
years) Abercarn, Abertillery, Ebbw Vale, 
| Morgam, Mountain Ash, Tredegar. 
Clyde Valley, 1901 ...... | Paisley and Hamilton, except for passage through 
district ; Glasgow for all purposes; Partick, 
| Beauchief and Norton Parish excluded; 


Kinning Park, Govan, and extensions of 
| Govan, Port Glasgow. 

Nottingham, except as to right to pass through ; 
Derby, as at passing of the act, and also as to 
contemplated extensions. 

| Bradford, Leeds, Sheffield, Barnsley, Batley, 

i Brighouse, Dewsbury, Doncaster, Keighley, 

| Morley, Oasett, Pontefract, Pudsey, Rother- 

bam, Todmorden, Wakefield, Shipley, Hud- 
|  dersfield, Halifax. 

Gloucestershire, 1902 ... | Cheltenham and Gloucester. 

Leicestershire and War- Leicester, Coventry, Sutton Coldfield, Aston 
wickshire, 1902. | Manor, Rugby, Royal Leamington Spa, 

| 
| 


Derbyshire and Notting- 
hamshire, 1901. | 


Yorkshire, 1901............ 


Loughborough (including Nanpantan, Thorpe- 
acre-cum-Dishley, Hathorn and Woodthorp) 
Erdington, Nuneaton, Chelvers Coton, Market 
Harborough ; also part of area of Midland 
Electric Light and Power Co. 


Kent, 1902 .................. Dover River, Ewell Parish, Isle of Thanet. 


Power Gas Bill ; and it remains to be seen whether the Committee 
of the House of Commons will follow the lead of the Committee of 
the House of Lords in this respect. 

The general scheme of a power bill is to cover a large area, to dis- 
tribute at high tension to large individual consumers for power pur- 
poses, or to authorised distributors” or authorised undertakers” 
for power or light. They claim economy of working, cheapness of 
coal supply, and purport to oiler a supply at a cheap rate. Below 
is given a list of some of the power companies and their authorised 


charges :— 


As to Price and Dividends in Acts. 


| Hra. of Standard „ | 
Title of act. | UPPIY| | Red. — pj, | pricere- anit’ a. dividend 
"adios | per | price. ` i gulating ^. mie ' 
quarter dividend. Per cent. Per cent. 
AEN] EE — — ———— —— 
| z 
County ak. Dur: 100 4d. 2d. | £8 | 4d. Ss. for 14. None. 
ham, 1900 ...... over | eon >» l ee eae "n | eee 
over2000...| ... | ... ses - s 
100 Ad.] 2d. £8 4d. 5. for 1} None. 
Lancashire, 1900... 200 14. ie iab v ud 
over 400 . DE d "IE 
North Metropoli-( 100 4d. 2d. | £8 44. sse. for 14 58. for 1] 
tan, 1900, 1902. | over200,...| ... ias T TEN CN 
Newcastle-on- j 90 4d. id. | £8 | 74. as. for 1} 4s. for 11 
Tyne, 1900, 1902) und.400 dl. 24d. „„ wae 
S. Wales Elec. Pwr.f 400 3d) 2d. £8 24d. 5s. for 1} 5s. for 1} 
Co., 1900, 1902.\ over400 ...| ... ee ed ee „ 
Walker& Wall-end| . 7d. .. See. 72 7d 5s. for 5s. for 
Gas Co., 1899... f | £5 each àd. each łd. 
Clyde Valley, 1901 { nae od. 20 48 24d * for x dd for 1} 
Cleveland & Dur- 400 34 4s EB 21d. 4s. for 1} 42. for 1} 
ham, ee — { over400 a 2d. | ... bs Se U 
Derbyshire& Notte) | | 
1901, 1902 ..... 400 = 2d. | £8 | 244. % for 14 4e, for 1} 
i 200 Sd 85 T ime ud 
eaaa SP) and 400 Sd. sooo se EE 
„ over 400 .. 2d. | see ENT 
Yorkshire, 1901 .. Chargesperqu'rur*i £8 .. 4s. for 14 4s. for 1j 
200 34d. 410 3d. Bs. for 14 58. for 14 
Cornwall, 1902 ...1 200-400 2d90 . A — * 
over 400 ld. ... | £20 T e 
Gloucester., 1902...| 400 Ad.] 3d. | £8 21d. 55. for 14 58. for 1} 
Kent, 1902 ......... | 200 Ad.] 3d. | £8 3d. 4. for 14 4e. for 1} 
Leicester & War-f 400 3d. £8 2id. 4s. for 14 4e. for 1} 
wickshire, 1902. | over 400 2d. uM vis sus esr ds usd 
Somerset Bill, 1903 | 400 5. 2d. 410 od. 55s. for 14 5e. for 14 


* 10s. 


per E.H.P. plus 3d. per B. O. T. U. first 5,0C0, 27d. 10,000, 22d. 


20,000, 2d. 50,000, 14d. 100,000, 1d. 200,000, and over 200,000 {d., trans- 
formed, if necessary add 20 per cent. for eupply to other thau A.U. 


The following are the charges now being made by the few power 
companies now in operation tur the supply of power so far as it has 


been possible to ascertain them. 
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Name of company. 


Prices charged. 


Durham sesssoss 


44d. and 14d., with discounts according to the load 
taken up to 41 per cent. 

4d. and 14d,, with discounts according to the load 
taken up to 41 per cent. 

11d., or on the Wright system 3d. for the first hour, 
and 0:825d. after. 

70. first hour, 14d. after with discounts. 

Under 100,000 units per annum, 12d. ; 100,000 to 
150,000, 1}d.; 150,000 to 200,000, 12d. ; 200,000 
to 250,000, 11d.; 250,000 to 500,000, 13d. 
500,000 to 750,000, 14d. ; 750,000 to 1,000,000, 
lid. ; over 1,000,000, Id. 


Gateshead & Jarrow. 
Midland Power...... 


North Metropolitan. 
South Wales Power 


Municipalities are supplying current for power and light at a much 
cheaper rate than the average company, and the author sees no reason 
why, when municipal power loads grow, they may not supply cur- 
rent for power purposes cheaper than a power company. They are 
now supplying at a much cheaper rate than the authorised price given 
to companies ; but it may be properly said that the power companies 
neverhope to obtain the prices they fix as their maximum ; but if 
this is the fact, it may reasonably be asked: Why fix the price co 
high? A little further consideration will show why this is done ; 
there is a “sliding scale” to be considered. 


The authors idea of the proper function of a sliding scale is to 
jnduce company directors to secure an economical and eflicient 
mansgement, whereby the consumer obtains the article lie requires 
at the cheapest possible rate, and the shareholders of the company 
participate in the economies by receiving an increased dividend as 
the price of the article is reduced ; but if you wish to avoid respon- 
sibilitiee, and still secure increased dividends, you have only to fix 
your “standard price" sufliciently high to secure expensive and 
inefficient manegement and still high dividends to the shareholders. 
The author puts the case with which he is most familiar—that of the 
Somerset and District Electric Power Bill of this session, in which 
care he thinks the financial clauses are unsatisfactory. Power is taken 
to issue £750,000 ordinary shares of £1 each, and also to borrow 
£250,000 under conditions to which it is unnecessary to refer. The 
dividend is limited to £10 per cent. per annum on the capitul of 
the company,” but the company may, in addition to the dividends 
authorised under the act, make good any deficiency in any previous 
dividends which have fallen below the standard rate of dividend. 

Power is taken to divide the shares into“ preferred half-shares ” 
and “deferred half-shares,” thus securing the benefit of preference 
shares to the eerious injury of the customers of the company; 
because, as the £10 per cent. dividend is payable on the capital of 
the company, the company can charge £10 per cent. on the whole 
capital, including the“ preferred half-shares,” as against the customers 
of the company, although it does not pay it to the holder of the 
* preferred half-share,” but applies it to increase the dividend of the 
“deferred half-share." The result of doing this business in this way 
is to charge the consumer £10 per year for each £100 of the capital 
of the company ; whilst if the capital was raised by means of pre- 
ference shares and ordinary shares, the preference shares would 
receive, say, £5 per cent., and the ordinary shares would receive £10 
per cent.; and, assuming both classes of 8 to be equal, it would 
cost tbe consumer £7. 10s, for each £100 of the capital, subject to a 
slight variation if a greater number of one-class shares than the other 
were issucd. The extra £2. 10s per share interest will increase the 
dividend on the deferred half-shares” to £15 per cent. per annum, 
instead of £10, as stipulated in the bill. This increased charge of 
£2. 103. per cent. to the consumer means, that before he can claim 
a reduction in the price for the current, he must pay at the r«te of £25 
per thousand extra for the capital of the company, which will amount, 
when the whole £750,000 of the, capital is called up, to an extra 
charge of £18,750 per year on the users of the current. [a addition 
to this, the arrangements proposed as to the ** relations between price 
and dividend" are, the author thinks, unsatisfactory. The standard 
rate of dividend is fixed at £10 per cent., and the standard price at 
3d. per unit (these figures were altered by agreement to C8 for 
standard rate of dividend, and 21d. standard price). 

Provision is then made for an increased dividend of 53. per cent. 
in respect of each 1j per cent, by which the average price charged 
by the company has been below the standard price, Putting it 
shortly the dividend is increased £1 per cent. for each £5 per cent. 
the price cbarged by the company is reduced below the standard 
price of 3d. 

Il the company succeeds in selling its current at the price now 
charged by Bristol (omitting all reference to discount) — namely, 14d. 
per unit, the actual price would be £50 cent. below the “ stan- 

dard price” authorised ; and as the shareholders are entitled to £1 

per cent. dividend for each £5 per cent. reduction in the price 
charged, they will be entitled to a 410 per cent. dividend in respect 
of the reduction of 50 per cent. They would thus be able to obtain 
an additional £10 per cent. dividend on the whole capital of the 
company ; and as none of this additional interest would be payable 
to the holder of the “ preferred share,” it would be sufficient to double 


———— 


the £10 per cent, interest on the “ deferred share" and increase it to 
£20 per cent., in addition to the £15 per cent. secured, e8 | bave 
before explained, thus securing a right to receive £35 per cent. and 
not £10 per cent, dividend as stipulated in the bill. 

We have here the sliding scale at its best in the interests of the 
company, but can the same be said for the coneumers, and it is fair 
to the promoters of this bill to say that they are not much worse 
than their fellow promoters. Parliament in its wisdom or otherwise, 
has reduced the sliding scale system to the point of absurdit 7. 

There are many reasons why, so far as large towns are concerned, 
a power company has nothing to offer in the best interests ot the 
consumers. First, corporations pay in cash and, therefore, get cash 
terms ; companies frequently do not. Secondly, corporations are 
not tied in any way to manufacturers as companies sometimes are. 
Thirdly, corporations have no watered capital, usually represented by 
promotion and other expenses in companies’ accounts. Fourthly, 
the credit of corporations is firmer and capital is raised cheaper by 
them than by companies ; indeed, the relative decline in municipal 
credit is not so great as the decline in the national credit as 
represented by console, even allowing for the reduction in the 
rate of interest on the latter. Fifthly, corporations always can 
and generally do command the best engineering talent in the market. 
In the face of these facts the figures given before cause no surprise, 
we might legitimately express both surprise and regret were if 
otherwise. | 

It must not, however, be assumed that because a large town with 
a large demand proves a success, that every small town can of neces- 
sity do the eame with a small load, and here the author sees a sphere 
of utility for a power company while confining its attentions to the 
power load; it may, by linking up a number of small towns and 
supplying them in bulk for lighting, leaving them to distribute, be 
useful to the towns and profitable to themselves, and if witli a power 
supply a traction load can be obtained whether running upon rails 
or not, and if in addition their traction cables could be used for the 
supply of small motors to small factories or private houses situate 
on the route of the calles, the company may be still more useful to 
the district in which it works and profitable to themselves; if they 
are to do this successtully, there must be an end of the attempts to 
obtain lighting powers by a side wind, as is now so ofteu done, and 
companies must accept the position of wholesale dealers only, and 
not seek to become retailers in addition, in opposition to the local 
authorities ; it should seek the goodwill of localities and work with 
them by supplying in bulk, rather than against them by attempting 
to obtain lighting orders theinselves ; if companies went on these 
lines, useless and expensive Parliamentary fights would be avoided. 


The following is an abstract of the discussion which took place in 
connection with the above Paper. 


Thursday, July Lith. 


Mr. A. B. MOUNTAIN agreed with the author, with the one exception 
of the supply to small towne. He did not believe that it was possible to 
eliminate the human element. Any small company or a small local 
authority starting its own works had an interest iu promoting these works 
locally, but no large power company could possibly induce the number of 
consumers to come on that a local company could do. ` 

Mr. R. S. PORTHEIM, of Messrs. Bruce Peebles & Co., said that power 
companies on the Continent supplied rural and scattered districts at a 
capital cost 30, 40 or even 50 per cent. lower than in this country. The 
reason was that in this country we did not ure overhead wires eufficiently. 
Instead of paying £6,000 per mile for connecting cables to comparatively 
isolated districte, we could supply exactly as sati-factorily at £000 per 
mile, and that for a station upon which the capital outlay was £500,070 
the cables would cost only £10,000 instead of £100,000. 

Major-Gen, WEBBER said he agreed with the previous speaker. although 
the point mentioned was somewhat outside the scope of the Paper, The 
use of overhead wires in connection with the transmission scheme from the 
Tivoli falls to Rome formed a fundamental part of the economical results 
‘obtained in that scheme. There would only be the landowners’ objections 
‘to be overcome in thia country, which he did not think would be a very 
difficult matter, although probably greater difficulties would be experienced 


in the case of a company than if the undertaking belonged to a munict- 


pality. It would be necessary to have poles every 40 or 50. l 
The PRESIDENT (Mr. J. F. C. Snell) asked apeakera to keep te the subject 


of the Piper, which was the sphere of utility of a power compauy, dealing 


with financial rather than engincering matters, most interesting ax the 
latter undoubtedly were, 

Councillor McGAUL (Birkenhead) said that the one peint which stack 
him was the author's reference to the 10 per cent. dividend which wis 
stipulated as the maximum in the Somerset Power Bill. It was the faot 
‘that the companies had to pay dividends that made them more expensive 
than municipal undertakings. But he thought tome explanation was 
needed of the statement that the cost of production by companies was 
55 per cent. more than by municipalities, Such a thing was absurd with 
anything like the same conditione. . 

The discussion was then adjourned until the next day, in order to give 
menibers an opportunity of studying the Paper. 

Fr day, July 17th. 
Mr. J. J. STEINITZ asked for the reason the large towns enumerated 


by Mr. Pearson iosisted upon being left out of the area of the power cora- 
panies, After all, the power companies only asked for permissive powers 
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tosupply. Large towns having a supply of their own, and giving it cheaply 
and well, had nothing to fear, but the time might come when they wanted 
a supply from the power company, and, having cut themselves off, they 
could not get it. Some little time ago he was connected with a 
municipality, and when a power company was establishing a station 
in that area it was suggested that West Ham should be included. 
The Council and its engineers at once said, “Yes, we want to be 
able to have a supply." It was true that West Ham was not 
taking the supply yet, but they had the opportunity if they wanted it, 
Some of the deductions which Mr. Pearson drew from the returns he had 
were not quite accurate. Companies at the present time did absolutely 
supply current cheaper than anybody in this country. Mr. Watson, of the 
Newcastle-upon-Tyne Electric Supply Co., had told him that his company 
only received 1°8d. per unit for all the current they supplied. The County 
of Durham Company received 145d. He did not know of any municipality 
doing that, and he rather gathered that they were afraid the munici- 
palities would be able to supply the town at a lower price than they them- 
selves. Then Mr. Pearson drew attention to the sliding scale system of 
charging, and stated that the company might pay 35 per cent. and still 
sell under the price charged at Bristol All he could say was that if 
any company could pay 35 per cent. dividend and could sell lower than some 
one else, it would be better for the community at large to let that company 
come in i 

Mr. R. A. CHATTOCK said «ne objection which municipalities had to 
being included in power company areas was that it meant the whole of 
their streeta beiug pulled up again. He did not think municipalities 
objected to a cheaper supply being given to the ratepayers, but the local 
authorities had gone to a very great expense in getting monopolies for 
their own areas, and they naturally hesitated to allow other people to come 
in unless they could show a very considerable reduction to the ratepayers. 
From the prices which the power companies were charging it did not 
appear that there was much probability of this. 

Councillor McGAUL (Birkenhead) said his Council objected to a com- 
pany coming into its area, because there was already a very efficient supply 
of electricity for lighting and power purposes. Birkenhead was opposing 
the North-Western l'ower Bill. 

Mr. ROBERT HAMMOND informed the meeting that the Somerset 
Power Bill had been passed by the House of Commons Committee with 
Bristol included. He, therefore, could not hold out much hope to the 
gentleman from Birkenhead that the North-Western Bill, which would 
come before the same Committee, would be treated in any different 
manner. One principle had guided the municipalities of tbis country with 
regard to electric supply, and that was the principle which Parliament 
had, until recently, attirmed over and over again—viz., that the corpora- 
tions should have peaceable possession for good bebaviour, and there had 
not been, until these power bills came along, a single instance of the grant- 
ing by Parliament of concurrent powers as against a municipality. There 
were only a few cases outside the metropolis in which two companies were 
granted powers in the same area: Newcastle was given to two companies, 
but they drew a line through the town and one worked on each side. 
Parliament had encouraged municipalities by the granting of special powers, 
to hope that they would be left alone in their own areas. In the case of 
Bristol, after having spent £600,000 they were to have the power company 
coming into the city with the right to lay duplicate mains. In Bristol, as 
iu most of the large cities of this country, the streeta were exiremely con- 
gested. In the evidence given before the House of Commons, it was 
proved that in some streets in Bristol there were 65 electric light mains. 
Mr. Steinitz had said that the power company would only have permissive 
powers, But they all knew what this meant. "The municipalities believed 
that if they had to keep these companies out they had better stop them 
from even looking on. He quite agreed with Mr. Steinitz that argumenta 
could not be based upon figures treated in such a wholesale manner as Mr. 
Pearson had done. It must always be remembered in comparing the prices 
charged by companies and by municipalities that the companies were clever 
enough to get a good foothold in London and that in London electricity 
was not produced as cheaply as, for instance, in Bradford, and, therefore, 
the prices charged by London companies should not be compared with 
those charged by provincial local authorities. But it was impossible to 
deny that comparipg like with like—companiesin London with municipalities 
in London—the examination would strongly show that the cheapest supply 
was being given by the municipalities, and that the lowest costa of pro- 
duction were by municipalities. Mr. Steinitz, in order to support bis 
argument, actually included the prices that were charged by two companies 
supplying “in bulk.” This was not a fair comparison. 

Mr. STEINITZ: I included the price that the Newcastle Company 
receives for lighting, tramways and power in detail, 

Mr. HAMMOND said he was glad to know this, but these particular 
figures had not reached him. However, companies such as the Durham 
and Newcastle Companies, that were helped by baving a backbone of mil- 
lions of unite, which they were turning out in bulk," would necessarily 
get lower costs than those that he was dealing with, and which had the 
heavy cost of distribution put on to the output. It was an injustice to 
the corporations to have this competition put upon them, particularly as 
they were, at all events, bound not to give preferential rates ; whereas an 
examination of the clause which appeared in every power bill showed that 
the companies were able to give preferential ratee, because it distinctly 
stated that, whatever might be stated in the principal acte, they could enter 
into any agreements they liked. 

Mr. C. TURNBULL (Tynemouth) said that if the co-porations were now 
very anxious that no one should compete with them in their own areas, it 
was an attitude which had been taught them by private enterprise. 

Mr. W. L. MADGEN said he happened to be largely responsible for two 


[The modified clause for the protection of the interests of the Bristol 
Corporation is given in full in our Parliamentary report this week. — Eb. E 


power undertakings, and could assure them that Mr. Pearson's statement 
as to the feverish state of pushing in the case of power companies at the 
present time did not apply at any rate to tliese two concerns. The work 
had been going on steadily in Gateshead, in the County of Durham ares, 
where a supply was being given to consumers for power and lighting, and 
also for tramways, at & general average price of below lid. per unit. In 
the North Metropolitan district one power station was erected at Hertford 
and another was being erected at Brimsdown, and they had closed contracta 
for 15 million unita in one case at a price which would average between 
ld. and 1:4d. per unit. Mr. Pearson's record, therefore, of the charges 
made by the power companies was inaccurate and misleading. Reference 
was also made in the Paper to the scheduled prices in the power acts, and 
the conclusion was drawn that the companies could pay dividends on 
their shares of 35 per cent. If a municipality could not compete with a 
supply company whicb, in addition to its running expenses and standing 
charges, had to pay a dividend of 35 per cent., they had better go to 
Glasgow, where, they had been told on the previous dar, it was considered 
more blessed to receive than to give. Dealing with Mr. Hammond's 
remarks as to comparing like with like, he admitted that in London the 
municipalities certainly charged lees. But he asked who was paying for 
these cheaper prices? It was the ratepayers, because the accounts showed 
that the profits were extremely meagre. He conteated Mr. Pearson's state- 
ment that the corporations could, and generally did, command the best 
engineering talent in the market. 

Bailie MACLAY (Glasgow) thought it was a very great mistake to 
introduce, as the author had done, these invidious comparisons between 
municipalised undertakings and private companies. His own opinion was 
that each of them had their respective spheres if they did their duties. 
At the same time, he was clearly opposed to any interference with the 
areas of municipalities by any outside company. i : 

Mr. R. C. QUIN thought the Paper consisted largely of au ex parte 
statement in favour of municipalisation, influenced largely by Mr. Pearson’s 
opposition to the particular power bill mentioned, and, therefore, full 
justice was not done to the power companies. He himself had no con- 
nection with a power company, but he had had direct connection for very 
many yeara with a municipality, and he wished his remarks to be taken as 
coming from one who wished to see justice done to both sides, The 
newest cases of electric lighting in the provinces were in the hands of the 
municipalities, and it would be to their discredit if they did not do better 
than the companies. There were many reasons why a company’s capital 
was larger. They all knew the formation of companias, but they all knew 
another thing—and he was speaking from actual experience — that, provided 
& company could afford to pay cash for its goods, it could, and did, get 
them cheaper than municipalities. (A voice: Why?) Because of the 
conditions attached to municipal apecifications. 

The PRESIDENT intimated that he thought the speaker was getting 
away from the subject of the Paper. 

Mr. QUIN, continuing, said he did not think the sphere of a power com- 
pany was limited in the manner the author suggested. "They all had the 
interesta of the electrical industry at heart, and he believed he was voicing 
the opinion of the meeting when he said that if à power company could 
supply as well and cheaper than à municipality, the power company would 
survive the municipal undertaking. There were certain power companies 
now in operation, and these they must watch, and if they did well he for 
one would do all he could to advance wholesale distribution. Mr. Steinitz 
had raised the question of permissive supply within a town. He saw no 
objection provided it was permissive supply, to be agreed with the local 
authority. The municipality could then, if it found the company supplied 
cheaper, take a supply in bulk." But it did not necessarily follow that 
such a whole distribution need be by a company. A joint board of muni- 
cipalities could do equally as well as a company, and such a joint board 
would certainly be more advantageous than one town supplying itself. 

Mr. J. E. EDGCOME (Kingston-on-Thames) said it appeared to him 
that the point raised by Mr. Hammond was, after all, the most important 
one—viz., that for some years now corporations had been lured into spend- 


ing large sums of money upon a false security, and this was a point which 


should weigh very largely with both the ratepayers and the Houses of Parlia- 
ment. There was no reason, however, why companies and municipalities 
should not work together in a friendly manner so long as they kept strictly 
to their own spheres of workiny. 

The PRESIDENT, in bringing the discussion to a close, said that 
Mr. Pearson's reply would be published in the Procecdings. 


ELECTRIC TRAMWAYS, LIGHTING AND POWER IN 
SYDNEY (SW). 


In the courae of his presidential address to the Electrical Association of 
New South Wales, Mr. J. R. W. Gardam, the newly-elected president, said : 

Here in Sydney we are proud of our electric tram system—a system 
ranking among the biggest on earth, one that has a mileage equal to that 
of Glasgow, though the population is less than one-half, and that popula- 
tion is carried 240 times in the year, as against 155 times in Glasgow, which 
is not due to cheaper fares, for the 4d. fare is in use in Glasgow. The 
steam tram is now in its last days, aud the department has done wonders 
in converting the entire system to electric in so short a time and so effec- 
tively. That the present cost of 12d. per car-mile is so high I am at a 
loss to understand, as the average at home is somewhere about 7d. and 
never higher than 10d., even when power is purchased ou'side. It may be 
accounted for by the Commissioners having foisted on them pioneer lines, 
and having to pay luxurious rates to their meu against their recommenda- 
tiov. That the change and extension of the system has given satisfaction, 
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together with the adoption of 1d. fares, is shown by the fact that over 
60 per cent. more passengers were carried in 1902 than in 1900. Of course, 
every one has aright to grumble ; some think the steps are too high, some 
do not like wet tickets, others suggest the speed exceeds 8 miles an hour, 
but those who know tram systems elsewhere will, I think, agree with me 
that, if the Sydney system is not absolutely perfect, it will be difficult to 
find a better. 

We have also every reason to think that we are going to be proud 
of our lighting when the Council's public supply is available, not that 
I discount the work that has been done by the private supply companies, 
ae, had it not been for them, electricity in Sydney would still be practically 
unknown, and the Council would have to start building up à demand, with 
as great an uphill fight and the same disappointments as these companies 
have successfully overcome. All my predecessors in this chair have had to 
record, with appropriate gloominess, that the Municipal Council of Sydney 
was still considering the adoption of a public supply for thia city, and that 
the prospect of its fulfilment was still a matter somewhere in the distant 
future ; but such a calumny could not pass unchallenged, and in as short 
a time as six years after obtaining Parliamentary sanction they decided 
that tenders should be called for the work. 

Messrs. Preece and Cardew have drawn up a echeme admirably suited to 
the requirements of this city, and during the past year tenders have been 
accepted for the greater part of the initial plant, mains, &c. The scheme 
will consist of two 600kw. and one 300kw. sets generating three-phase 
current at a pressure of 5,200 volts between conductors, with a periodicity 
of 50 cycles. This current will then be taken to seven sub-stations to be 
there converted down to pressure suitable for distribution. In the city 
area two sub- stations will contain motor generators which will convert the 
high-pressure three-phase current to continuous current for feeding a three- 
wire network with 480 volts between the outers and with the middle wire 
earthed. The other sub-stations will contain stat/c transformers, having 
their primary coils mesh connected, and the secondaries star connected, 
with the neutral earthed ; a four-wire distributing uetwork, having 
240 volts between the neutral and each outer, will be fed by these trans- 
formera. The size of plant proposed seems very inadequate for the 
large area it will supply, as, after providing for the street lighting and their 
own requirements, they will have but 1,000kw. for other uses, whereas the 
five city lighting companies have in use 1,820kw. to supply only a limited 
portion of the city ; but as a system, it is one capable of such extension as 
to embrace all the suburbs. 

A difficult problem the Council has to face is how it shall deal with the 
existing companies. That it will not adopt arbitrary measures is certain, 
for it cannot be denied that, by its continued delay in giving the undoubted 
demand of the citizens an electric supply, it encouraged the growth of 
these private concerns, and such supply, when once started, cannot stand 
still, as the companies’ histories show that year by year they were forced 
to put down additional plant to meet the incessant increases. 
in the city proper, counting only the five principal stations, thcy have 
expended a capital of over £130,000. l l 

One of the chief benefits to be derived from the Council's supply ie, that 
the streets of Sydney will be transformed from being the worat lighted in 
the world, a disgrace to avy civilised town, wherein it is positively unsafe 
to walk at night, to the most modernly and effectively lighted. 'The report 
just published on the comparative cost by various methods of street light- 
ing in the city of Westminster is very conclusive refutation of the extra- 
vagant claims which have been made as to the relative cheapness of high- 
pressure gas to arc lighting. A street often appears bright when lighted 
by incandescent gas, on account of the glare of the burners, but on looking 
down the ground appears to be quite dark, and a walk down George- 
street on a Sunday night when no private light is in use convinces one 
that not only is the number of lights ridiculously insufficient, but that the 
light from each lamp is of very little use to the traflic. It is to be hoped 
that in our narrow tortuous streets, especially those with verandahs, that 
the lighting will be done from the centre of the roadway and use made of 
the tramway poles where possible, as already, what with telephone, veran- 
dah and tramway poles and verandah supportera, the kerbing of our streets 
is too encumbered. I notice it is intended to provide substitutional resis- 
tances for each arc. Might not this be with good effect replaced by tive 
32 c.p. incandescent lamps, which, in case of an arc lamp cutting itself 
out, would light up and not leave that immediate area in total darkness ? 

Though the mieguided and unenlightened being thinks he is showing the 
broadness of his views, and that he is no jingo, by buying foreign material, 
and in fact, gives advantage to the foreign article over the British made 
goods, it is highly gratifying to note that the City Council by their choice 
of plant, &c., wil] not only have obtained a plant at a lower cost but, as 
time will prove, one more efficient and lasting than they would have had, 
had they bought it outside this Empire. Can anyone in this room give 
any reason why, other things being equal, we should assist foreign labour 
and particularly those countries which by their probibitive tariffa abso- 
lutely prevent the competition and importation into their own countries 
of British made goods? Is it any reason that because the wool and pro- 
duce of this country finds its way into European markets, because they 
cannot buy a sufficient quantity elsewhere at a lower figure, that we should 
reciprocate by purchasing machinery from them which we can ourselves 
turn out as well, if not better, than they. I bave been approving of the 
tramways as a system, but cannot refrain from saying that that huge mass 
of foreign material running at Ultimo, and along our streeta, is indeed a 
reflection on our Government and its advisers. It appals one to know 
that in a British country British firms were not even asked to tender for 
the last large expenditure on the generating plant, and for this State's 
sake I trust the engines, which are similar to those which alongside the 
Musgrave engines at Glasgow cut so poor a figure, will give better results 
here. By the good sense of the Council an indication is given that the 
scare and oft-repeated mis-statement implying British decadence is being 
corrected. It may be admitted that, owing to the necessarily conservative 
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Jaws of the older countries, we have been left a little behind in some small 
matters, but I have yet to learn that England cannot turn out engines, 
above all things, superior to those built anywhere else, 

Soon we can hope that the low level electric sewerage scheme will be in 
full working order, and although the construction of it has been too much 
delayed, the result will considerably improve the sanitation of the city by 
intercepting the sewerage from the low-lyiog foreshores from polluting the 
harbour. A Paper read before this Association, by one of its members, gave 
& very clear description of the methods being adopted, and it is only to be 
regretted that at the time the scheme was thought out that no early 
anticipation of high-pressure current being available in the city could be 
seen. Had such possibility been known, the capital cost of the system 
would have been very considerably diminished. l 

Of other electrical work in Sydney, the lighting companies have been 
increasing in a wonderful manner. In one instance the output was 45 per 
cent. greater in 1902 than in the previous 12 months. I estimate that, 
without counting Government or Council work, no less than two and a- 
half million units were used for private lighting and power last year, all 
supplied by the city companies, whilst the connection reduced to 8 c.p. 
equivalents was over 100,000. The Municipal Council of Redfern during 
the past year introduced an all-day supply anticipating a good motor load, 
and though at the present time a difficulty arises in getting, locally, satis- 
factory motors to work on their single phase current, I have no doubt but 
that in a short time the load that will be acquired will be a valuable 
addition to their revenue. 

Motive power is becoming rapidly as important a load for central 
stations as lighting is, the growth of the demand, especially during the 
past two yeara, for small motora is such that now in the city the kilowatt 
capacity is more than 30 per cent. of the total connections and nearly all 
these motors are of small size, up to 5 H. p., and although not many of the 
machines driven by motors are built for direct coupling, motors have 
been attached to almost every variety of work requiring power, and by 
their many superiorities over other motive powers are gainiog daily in 
favour. One interesting case I am acquainted with is the driving of a 
quadruple press at the Sydney Morning Hcrald office, with a motor 50 f. r. 
directly connected. The press prints an eight-page edition, complete, at 
a rate of 48,000 per hour. The system of driving is that known as the 
Dullock Teaser system, in which the supply current is transformed in the 
teaser to a low voltage, which causes the main motor to run at the very 
slow speed required for plating up. Tbe whole operations are made by a 
single controller handle, and give a variation of 21 speeds to the motor. 
This controller is somewhat complicated, having no less than five drums; 
three of these control the teaser and its resistances ; the main motor and 
resistances, the motor field, and the other two are loose drums—one con- 
trolled by an electro-magnet operated by push buttons fixed all round the 
machine, and which instantly opens the main current, and stops the motor 
when any one of the buttons is pressed ; the other is automatically opened 
if a careless attendant returned the controller handle back to the starting 
position without first breaking the main current. The system seems to 
be very economical, as the consumption of current is uader 1 unit per 750 
complete copies. 

Electric lifts are beginning to get a footing in Sydney at last, and I 
anticipate that it is only a matter of a few years when the majority of 
lifts will be electrically driven, as the running cost of those already 
installed fully bears out the published results in other countries. It is 
stated that the biggest firm of lift builders, making both hydraulic and 
electric, are now building ten electric for each one hydraulic, which, surely 
is, complete indication of the supercession of the hydraulic "w'ety and par- 
ticularly of the high pressure hydraulic. Much capital is made by the 
Hydraulic Company out of the fact that an electric lift was in use ‘or seven 
months at Messrs. Dixon's factory and removed in favour of a hydraulic 
one. It is not to be expected that they will trouble to verify their state- 
ments or they would find out that the hoist, and it was no more than a 
badly designed hoist, was never handed over to Messrs. Dixon. It behoves 
electrical firms, in view of the above, to be sure of their apparatus and not 
be satisfied that a belt.driven drum is an electric lift. Never was the 
introduction of an innovation more bitterly opposed in Sydney than 
the electric lift, and the opposition are none too careful of the accuracy 
of their published statements. One I can cite, is in a report to 
the Sydney University, in which the followiog appears: — Another 
lift in Messrs. Lark & Co.'s Buildings, Wynyard Square, ran for six 
months aud was discarded ;" this is absolutely untrue. The same 
report also says that in America :—'' In almost every case the result has 
been unsatisfactory, and in many cases the electric lifts have been removed 
and replaced by hydraulic lifts; the economy of cost claimed for the 
electric system was not realised.” At the General Post Office the lift has 
been working 34 yeara without a single stoppage or a single repair ; the 
official figures give the cost of running as less than one-fourth of what it 
previously cost for hydraulic power. Messrs. W. S. Friend & Co. carried 
up over 5,000 tons of merchandise for £3. 10s., and a second elevator has 
now been put in on account of the satisfactory operation of the first. 
Messrs. David Jones & Co.'s lift carried 119,000 people at a cost of £26, or 
19 passengers for 1d. A second one has been put in doing similar service 
to this, and displaced a hydraulic one that cost £130 a year to run. A 
dozen others are equally giving every satisfaction. 


a aD 


* Avito viret honore."—The following postcard has been 
addressed by a tradesman in an urban district near London to 


the “ Manager, District Council ............ — ” "Dr Sir 
I wish to av the Electric Lights. Plese send particulars and 
: 77 


sa wen I can avit Yrs We ....,,........ qos 
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THE MUNICIPAL ELECTRICAL ASSOCIATION. 


The annual general meeting, or Convention,” of the Incor- 
porated Municipal Electrical Association terminated its session 
on Saturday, the attendance being, we believe, the largest on 
record during the eight years of the Association's existence. Last 
week we were able, by the aid of the trunk telephone service 
between Newcastle and London, to publish a summary of the 
proceedings on the Wednesday and Thursday, and this week 
we give a résumé of the debates on the last two days and an 
abstract of the Council's report. Full reports of the first three 
Papers and the discussions on them will also he found in these 
two issues of The Electrician, and the remainder shall be dealt 
with as space permits. 

A comparison with last year's proceedings shows that the 


| Papers and discussions were of an entirely different nature on 


the two occasions. Last year the mecting was distinctly an 
engineers' congress ; this year it was rather a town councillors' 
parliament. We had almost said town councillors’ debating 
society, but although this would, perhaps, describe it more 
accurately, we have no desire to belittle the importance that 
the discussions at such meetings may possess. It is true that 
on three out of the four days no resolutions are put, and the 
prevailing opinion has to be gathered from the sentiments 
expressed by the individual speakers; but, on the other hand, 
it must be assumed that the town councillors regard them- 
selves in a sense as representing the interests of their con- 
stituents, although we will acquit them of speaking * with 
the fear of November before them,” as was hinted by the 
veteran Bailie MACKENZIE, of Edinburgh, in the discussion on 
Councillor J. P. SMitH’s Paper. Both these cases—the London 
meeting and the Sunderland. Newcastle-Middlesbrough meet- 
ing—were extremes, however, and doubtless, when it is able to 
hit off a happy mean, the Association will fulfil precisely its 
proper function in the electrical engineering industry. Some 
uncertainty may still exist, however, as to what this proper 
function really is, and it will not be out of place to discuss here 
what is the “sphere of utility,” not of a power company—a 
question which exercised the meeting considerably last week— 
but of the Incorporated Municipal Electrical Association itself. 

Broadly speaking, the object of the Association is apparently 
to improve the position and status of the electricity supply 
and electric tramway industry in general, and safeguard the 
interests of municipal electricity supply and tramway under- 
takings in particular. It may be said that the mere discussion 
of Papers will not do this; it requires good hard work in 
committee and at business meetings, often at considerable self- 
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sacrifice on the part of individual members. Here the question 
at once arises, are the strength, age and, let us say also, dignity 
of the Association such that it can be relied upon as reprosen- 
tative of the interests enumerated above; so that, on the one 
hand, those outside the circle desiring to ascertain the views 
of this industry can accept as them the views of the Associa- 
tion, and so that, on the other hand, representations made by 
the Association to Parliament and Government Departments 
may be taken as coming from this branch of the electrical 
engineering industry itself ? "The engineer members of the 
Association are, for the most part, young men who have 
not the opportunity, if, indeed, they have the inclination, to 
study broad matters of principle, and even the older and 
more experienced among them, who are chosen to serve on 
the Council and Committees, must in many cases be too 
absorbed in their daily work, and in matters of closer 
interest to their own particular concerns, to give the 
necessary time and thought to more general matters. More- 
over, depending as they do for their bread and butter 
upon the pleasure of municipal Committees and Councils, they 
are not always in a position to speak and act according to 
their independent opinion except iu purely engineering matters. 
There is thus a danger of the town councillor element of the 
Association becoming the governing factor. Let us take as 
an example the work of the Parliamentary Committee as set 
forth in the report of the Council. With but one exception, 
only headings are given in the report, and in one instance 
only do we learn the action taken by the Association. A 
separate report of the Committee itself was read rapidly iu 
abstract at the Annual General Meeting, but not. communi- 
cated in full to the press. The case quoted in the general 
report, however, is sufficient to illustrate our argument. 
The Association resolved to support the Bristol Corporation 
in its opposition to a Power Company's Bill. Our parent 
institution, the Institution of Electrical Engineers, has held 
out a friendly hand to bond fide promoters of power companies ; 
the Incorporated Municipal Electrical Association has a newly- 
formed Parliamentary Committee, one of whose first actions 
was to take steps in the opposite direction. Judging by the 
constitution of the Committee this may be an isolated instance. 
We can only hope that it is so, and sound a note of warning. 

It is not necessary, however, to argue from a particular case. 
Taken generally, the Municipal Electrical Association must not 
be rated too highly as a leading influence in the electrical 
engineering industry, and the engineers who constitute the 
Association will be well advised to put a curb on its ambitions, 
lest it get beyond their control. Perhaps it will be better 
to return definitely to the debating society conception of the 
“sphere of utility” of the Association. The debates on 
engineering questions are invaluable, and information on 
matters of detail is disseminated which could hardly be entered 
into deeply at meetings of the Institution of Electrical or 
Mechanical Engineers. The debates on matters of administra- 
tion, finance and general policy are instructing and interesting, 
and have their lighter and humorous side which will often 
force a truth home more effectively than serious logical argu- 
ment. Moreover, socially the Association does good work in 
bringing together representatives of municipal electricit y works 
from all parts of the country. We cordially wish long life to 
the Incorporated Municipal Electrical Association in its proper 
sphere; but we are satisfied that the staid and sober Institu- 
tion of Electrical Engineers, with its wider experience of 
men and matters, as well as of electrical engineering, must 
remain the representative association of the electricity supply 
branch, as it is of every other department, of the electrical 
engineering industry. 
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Gas and Petroleum Engines. By Prof. WILIA ROBINSON, 
edition. (London: E. and F. N. Spon.) 1902. 21s. 

The second edition of Prof. Robinson's well-known book on 
“Gas and Petroleum Engines“ will be welcomed by engineers 
interested in the modern development of the internal com- 
bustion engine. The work, we are told, is entirely re-written, 
and certainly much new and interesting matter has been added, 
as the present work consists of 942 pages with 474 illustrations, 
as against 596 pages and 211 illustrations of the first edition. 
The reader will find here a very large amount of useful 
information about gas and oil engines. The work consists of 
21 chapters, of which three, Chapters II., III. and IV., deal 
with the internal combustion engine historical] y. Five chapters 
namely, V., VI., VIL, IX. and X. — deal with gas engines opera- 
ting on tlie Otto or Beau De Rochas cycle. One chapter, VIII., 
deals with the impulse-every-revolution engine. Eight chapters 
namely, I., XL, XII., XIII., XIV., XV., XVI. and XIX. — 
deal with general principles and calcul ations, thermometry, 
combustion, calorimetry, Kc. One chapter, Chapter XVIII., 
deals with air engines, and one chapter, Chapter XX., deals 
with the testing of gas and oil engines. Chapter XNI. is 
devoted to combustion in the engine cylinder, and one chapter, 
Chapter XVIL, is devoted to the petroleum engine and motor 
car. Two appendices are given: the first gives useful con- 
stants for conversion, and the second a table of the properties 
of water and water vapour. 

Turning to the two chapters, IX. and X., dealing with modern 
gas engines, there will be found a fair description of the 
Stockport engines from 6 H.P. up to 260 H.P. together with 
indicator diagrams. The Premier engine is also described, 
both the earlier and the later forms, including the large 
positive scavenge tandem engine which is in operation at 
Winnington with Mond gas. Details are also given of the 
National gas engine, together with a test which proves that a 
10 n.r. engine tested by Prof. Robinson used ouly 16:15 cubic ft. 
per brake horse- power per hour at full loud. with Ashton coal 
sas. This is one of the best tests given in the book from 
different engines. The Tangye engine is also illustrated, both 
the older and the newer forms. "The Forward engine is shown, 
but the section (Fig. 175) illustrates an engine no longer 
constructed by the Forward Company. Among other engines 
illustrated in these chapters we find good descr iptions of those 
of Robey, Clarke Chapman & Co., Fielding, Midland, Camp- 
bell and Gardner. Some space is devoted to the W ostinghonse 
engine, but unfortunately the drawings given are of the some- 
what imperfect kind usually found in trade catalogues. The 
section, for example, on p. 293 shows the general arrangement 
of the engine very well, but the liner is drawn as cast to 
the water-jacket casing both at the top and bottom of the 
cylinder. This is, of course, practically impossible in engines 
of large power, and the real mode of construction used by 
Westinghouse is very different and ingenions. The jacket 
casing is cast with the liner, but at the lower end it is sepa- 
rated from the liner casting and allowed freedom to expand 
and contract independently of the hot.liner, and the water 
joint is made by a clamping ring bolted to the jacket and 
sliding water-tight on the outside of the liner. 

The W estingſionse engine is especially interesting in view of 
the results of the wor king of the Walthamstow central station 
which have just been published in this journal, The system 
of vertical thrce-eylinder Otto eycle engine regulated purely by 
throttling the total charge by governor is undoubtedly SUCCESS- 
ful for generating electricity ‘hy direct driving. It gives an 
engine having three impulses per two revolutions under all 
circumstances of load. The diagrams shown at Pig. 207 are 
interesting in this connection as giving the complete range from 
no load up to an overload. Considerable space is devoted to 
engine of MM. Delamare- 
Deboutteville and Leon Malandin-—-space which we would 
gladly have seen utilised for much more complete details than 
are here given of the recent large Cockerill engines hy the 
same inventors, Some description of the Cockerill Seraing 
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engines arc given with reference to Fig. 228, which illustrates 
an engine of 600 B. H. P. intended for use with blast-furnace gas. 
The methods adopted by the Cockerill Company for meeting 
the very serious difficulties of dealing with blast-furnace gases 
are hardly touched upon. We find also very short and incom- 
plete descriptions of the large Continental gas engines, such as 
the Oechelhauser and the Koerting, which act on the two- 
cycle system, following a modified Clerk cycle. The large 
Deutz Otto engines, too, are practically unnoticed. These 
envines are now most interesting to electrical engineers because 
of the number of continental generating stations using them. 

The portion of the book devoted to fuels gives a valuable 
description of Prof. Robinson's own experiments on petroleum 
and petrol oils, showing the composition of different commercial 
oils so far as temperature of boiling is concerned. Some of the 
tables given are most useful to the oil engine inventor or 
designer desiring to know the temperatures at which he can 
vaporise the ditferent oils used in his engines. 

The part dealing with gas making also describes most of the 
modern gas producers as well as many old forms of producer 
which may now be considered obsolete. The most recent of 
all, however—the suction gas producer— which is being intro- 
duced into this country, and is considerably used on the Con- 
tinent, does not appear to be described at all. A full description 
is given of the Mond producer working at Winnington, 
and extracts are given from Mr. Humphrey’s interesting 
Papers upon Mond gas and large gas engines. It appears to 
us, however, that the claim for the efficiency of the Mond pro- 
ducer as equal to 84 per cent. of the calorific value of the 
total fuel zasified, in view of the discussion of Mr. Humphrey’s 
Papers, is considerably overstated. In this estimate no allow- 
ance is made for the fuel required to raise steam to supply the 
producer, and this amounts to at least 20 per cent. of the 
total fuel gasified. Prof. Robinson’s description of blast- 
furnace gas, although short, is interesting. 

The section devoted to petroleum engines deals also with 
modern petrol engines, and a good description is given of the 
surface carburettor as well as the jet carburettor. The older 
forms of oil engines are fully illustrated, and an interesting 
description is given of the more recent Hornsby-Akroyd 
engines which have proved so successful in practice. We are 
interested to observe the strong tendency in the various oil 
engines to adopt what may be described as the Hornsby 
method of operation, that is, to vaporise in a space opening 
fully into the cylinder without any intermediate valve. A full 
description is given of the Diesel oil engine, and the usual 
claims are made for this interesting type of motor. The 
Daimler petrol motor is fully illustrated and its application 
is shown to a motor car. 

Altogether the book is full of interesting information, and 
it is one which every engincer interested in the internal com- 
bustion engine should possess. A large part of the work, how- 
ever, is taken up with the discussion of indicators and testing 
apparatus of different kinds, which might, perhaps, be more 
properly treated in a separate work. Many descriptions are 
left in the book of obsolete forms of engines which with advan- 
tage might have been replaced by descriptions of more recent 
types. The arrangement of the book 1s somewhat irritating. 
No doubt the system adopted may prove uscful to technical 
students ; but to the engineer, who looks upon a book like 
this as a useful note book containing the data he requires 
for his work, the want of system in the arrangement is some- 
what distressing. Notwithstanding this, however, as we have 
said, the book is a good one which engineers will welcome. 

DucALD CLERK. 


Modern Electrolytic Copper Refining. By Tiros Urke. (New 
York : John Wiley & Sons; London: Chapman and Hall.) 

This monograph may fairly be said to give the best and 
most complete account that has yet appeared of present day 
methods and plants used in copper refining. A great deal of 
labour has been expended in collecting facts, and the author 
has had the advantage of a friendly reception by the owners 
of many large works. Some, however, have preserved their 
Punchinello's secret with a solemnity betitting an eighteenth 
century manufacturer, and in this respect our British refiners 
characteristically lead the way. The humour of the situation 


is apparent when the small size and ancient equipment of 
many British works are contrasted with the vast extent and 
modern plant of American refineries ; and when it is considered 
that while the latter have allowed fairly full descriptions of 
their metheds to be published, the former have guarded their 
rococo proceedings as carefully as would a conclave of cardinals, 

In the opening chapter the statistics of the industry and 
the cost of refining are dealt with. It is stated that 80 per 
cent. of the copper produced in the United States and 70 per 
cent. of the world’s total output are refined electrolytically. 
The cost of refining has been reduced from $20 per ton to 
$4 or 85; in fact, electrolytic copper is no longer a fancy 
article but is the standard grade of this metal. 

The multiple and series systems of arranging the electrodes 
are compared and preference given to the former; we certainly 
concur in this opinion, the best proof of the correctness of 
which is that the series system is obsolescent. ‘The chief 
items of cost of refining, such as the interest on the copper 
locked up as stock and the cost of power, are dealt with, and 
emphasis is laid on the decrease in cost of refining which has 
been secured by reducing the stock of copper carried ; whereas 
some 15 years agoa copper refinery had in stock 75 to 100 times 
the weight of copper refined daily, modern improvements in 
specd of output have brought this figure down to 15 to 20. 

A considerable amount of space is allotted to the method of 
treating the electrolyte when it becomes too impure to be 
serviceable. The usual process is to recover the copper as 
sulphate Probably the market for this salt makes the process 
more profitable than the more obvious plan of electrolysing 
the solution and obtaining somewhat impure copper not saleable 
as electrolytic metal, but suitable for anodes ; in this case, of 
course, the sulphuric acid would not be marketed, and this fact 
may turn the scale. 

An excellent summary of the characteristics of modern 
methods is to be found on p. 51. The only point needing 
notice is the statement that a small quantity of salt or 
hydrochloric acid is added to the electrolyte to prevent disso- 
lution of the silver and “ to prevent ‘sprouting’ or brittleness 
of the cathodes.” This is a surprising statement, but it is as 
nothing to the clause which follows—namely, ** Ammonium 
sulphate is sometimes added when considerable arsenic is 
present." Being, as becomes the reviewer, ever eager to learn, 
we should be entranced by an adequate explanation of these 
details of procedure. 

The rest of the book is composed of descriptions of various 
copper refineries, illustrated by pictures and drawings. At the 
very end is an estimate and plan of works which are proposed 
to be erected at Sault Ste. Marie for refining nickeliferous 
copper according to the method of the author. The estimates 
are elaborate, but the description of the nature of the method 
has, unhappily, been omitted. | 

The book is as good as the nature of the subject and the 
perpetual trade jealousies aroused by free discussion will allow. 
The author has been both fortunate and candid; he has a clear 
understanding of the principles involved; he is not atilicted by 
fads. With this fine outfit he has succeeded in producing a 
work of solid usefulness. 


Second Report on Magnetic Work in Maryland. By L. A. 
BAUER. (Baltimore: Johns Hopkins Press. 1903). 

The State of Maryland is distinguished by possessing the 
most detailed magnetic survey of any country with the excep- 
tion of Holland. The latter has one magnetic station to every 
40 sq. miles, Maryland has one to every 100, and England 
one to every 139 sq. miles. This distinction is due to the 
enterprise of the Maryland Geological Survey, whose work in 
this department has recently been taken over by the United 
States Coast and Geodetic Survey. The Second Report before 
us can hardly hope to compete in popular interest with the 
first one, which was received with great enthusiasm by the 
land surveyors of Maryland, and seems to have done much to 
exhibit the close connection between terrestrial magnetism and 


geology. The maps in the present volume are beautifully 
executed. The declination chart especially brings out in a 


striking manner a great disturbance at Gaithersburg, 20 miles 
N.W. of Washington, where the declination changes from zero 


t» Gdeg.W. within 5 miles. 
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CHLORINE SMELTING, WITH ELRCTROLT SIS.“ 
BY JAMES SWINBURNE. 
(Concluded from page 496.) 


Cost of Process.—As to costs of the process, the first thing to 
realise is that it smelts for all the metallic contents of the ore, not 
for only one. That all the metals are completely extracted. There 
is no waste by fumes or imperfect extraction, and there is no slag. 
The gangue looks like river sand. There is no room for loss, All 
that comes into the works is ore and electrical energy ; all that goes 
out is pig metal, sulphur, gangue and oxides. The chlorine goes 
round and round. There is no room for appreciable waste of chlorine 
either. A leak that would show in the balance-sheet would make 
the works uninhabitable. There is, however, a trace of chlorine in 
the iron oxide, as it is apt to contain a little oxychloride. There is 
also a loes in collecting the hydrochloric acid from the boiling down 
of the zinc chloride. A little chlorine must, therefore, be added to 
the stock. This can be done by buying crude zinc chloride, or 
galvanising pickle, or precipitating caleium chloride with zinc sul. 
phate. In out-of-the-way places it is much simplest to buy zinc 
chloride, as it is more portable than hydrochloric acid. 

As to costa, everything depends on what ore is used and where it 
is used, The most obvious course is to work on refractory ores which 
are otherwise valueless, but leave large metal contents. The cost of 
the ore delivered at the works is then kuowa. Thus, even in England, 
bluestone ore can be bought and delivered at from £2. 108. to £3 
a ton, ready for ruuning into the transformer. The metal content is 
£8. 163, taking zinc at £20, lead at £12 and silver at 2: If higher 
prices can be maintained for pure metals, of course the content must 
be taken at a higher value. This figure includes all valuable contents. 

The cost of the intermediate procees is difficult to state, as it 1s 
a question of locality and labour. The capital in this part of the 
process is small, but in the estimates heavy allowance has been made 
for deterioration, and all other contingencies. On the other hand, 
the conversion, which alone is a new sort of chemical experience, is 
extremely simple and easy. The intermediate processes depend on 
the ore. Thus, if there is no copper, part is cut out altogether. If 
there is no iron, by which I mean not even enough to hurt the zinc, 
the transformer product would not be dealt with in the wet way at all. 
The wet way is to get rid of iron and manganese, and to get out 
copper. Lead and ailver can be got out by substitution in the fused 
state with great ease, but copper bas too high a melting point, and is, 
therefore, taken out by the wet process. 

To make a very safe shot the cost of all the process except the energy 


for electrolysis may be taken at a rough figure of 303. per ton of ore 


This will easily cover all depreciation, a small percentage on capital,, 
all labour and management. As the process uses ores with about 
half the contents metallic, though it can work with half sulphides, 
this means about 30a. per ton of chloride of zinc handled. Most of 
this work is pure circulation, agitation and filtration, all cheap pro- 
cesses, The solution is not bulky, as it is used as strong as the filter 

ress cloths will stand. Evaporating down and preliminary electro- 
ysis are the most expensive parts of the process, and they are not 
serious. The loss of chlorine, which has not yet been determined, 
may be taken as costing about 18. a ton of ore for every 1 per cent. of 
chlorine wasted, if itis made up by buying chloride of zinc. It is 
made up by hydrochloric acid or calcium chloride, which is far 
cheaper where there is no carriage difliculty, the cost is about half 
that of zinc chloride. This loss of chlorine is included in the 30s, a 
ton of ore, and in the estimates to follow, as power is taken at pricee 
in England where it is not cheap, we may assume we can get calcium 
chloride cheap. This does not complicate the estimate by showing a 
zinc output a little higher than the intake in the ore. 

The cost of energy 18 very easily determined. Ifitis generated by 
steam engines of high grade in this country in a convenient district 
it may be taken as 025 per kilowatt-hour, including depreciation, 
coal, oil, repairs, labour and management, and a small interest on 
capital This is a close estimate, but one which can be realised 
on large plants running day and night on uniform full loads The 
coet by producer gas and gas engines is somewhat uncertain; it may 
be taken at 0:125, though that is probably a very tight figure. Water 
power in a favourable situation may be taken at 0085. This refers 
to water powers such as on the way down from the American lakes 
to the sea, It is for a works planted close to the generators, and 
does not cover rotary transformers or step-down plant. 

Capital Cost. —A& regards capital cost, it is difficult to say how much 
the plant for any particular case will cost, as it depends on the ores 
to be smelted, and kcal conditions. It is, therefore, wise to 
allow a large margin on all the plant of a new description, and a 
large margin is left in the 30a. a ton for depreciation, repairs, &a. 
The electrical generating plant is a different matter, however. A 
large installation may be taken at an outside figure of £25 per kilo- 
watt, including buildings and spares. In this case there is no acci- 
dental overloading, as in light and power-distribution stations, so 
that £25 a kilowatt includes spare by overloading and separate plant. 

* Abstract of a Paper read before the Faraday Society, June 30th. 


It will be evident that the cost of generating plant is a consideration 
in the capital expenditure. In the case of water power at 0:086 the 
capital expense is borne wholly by the owners of the power station. 
The power is there, and if it is not used for one purpose it is used 
for another, so that the water-power company really takes no special 
risks involved in a new process. The 0:086 thus covers the capital 
of the water station, and no water-power capital figures in the process 
accounts. A given amount of available capital thus gives much beat 
results on a water power. . 

In the case of a gas plant the owners of the process may put up 
their own plant. The capital cost of gas generating plants may, per- 
haps, be safely taken as £25 a kilowatt, but it 1nust be borne in mind 
that there is more uncertainty about it, and more chance of its 
becoming antiquated soon. Improvements in gas generators and 
engines are more rapid than in steam just now. 

In the case of steam generating plant the same considerations come 
in. If the owners of the process put down their own plant they must 
allow for high profits on a share of it. Though 0 25 is given as the 
cost of steam-generated electrical energy, that is only if there is no . 
risk. No business men would put down a generating plant specially 
to supply us with nothing but a guarantee of 0:25 per kilowatt-hour 
for a year or two. The nearest approach t» such a case is a power 
station such as those being put up in various districts now. Even 
ene of them would not contract for 0 25, as an output of some 
thousands of kilowatts day and night means adding special plant 
which, if thrown out suddenly by the financial failure of the pro- 
cess, would have to be idle till the demands of the station caught up 
with it, and even then the dynamos would have to be altered. In 
buying energy from a modern power station, without contributing to 
the capital, the price would probably be about 0 3 per kilowatt- 
hour. If the process owns its own steam-generating plant, it would 
be safe to allow for part of the cost being covered by 5 per cent. 
debentures. 

The idea of risk-profits is this: Any new process such as this, 
however satisfactory the results so far, involves risks of failure. 
There are many chances of difficulties in working on a still larger 
scale, and chances of new and better processes coming out. The last 
chance is probably small, because the various problems of smelting 
copper, lead, zinc, antimony, tin, &c., have all been before the world 
for many years, and a new process that bids fair to solve all of them 
in a new way is not likely to be superseded as regards many of them 
by something else, though it might be as regards one of them. The 
only real risk is that of all new proceeses—unforeseen difficulties or 
expenses, The present process is too far advanced to leave many 
loopholes, but even then experience of other industries shows that it 
is not wise to embark in a new scheme unless, after the most search- 
ing criticism, the profits on paper are so large as to leave u very wide 
margin. But to get a fair idea, it is obvious that capital in steam- 
generating plant, or in sites, must not all be counted in as expecting. 
what are here called risk-profits. 

One kilowatt, at 4 volts per cell, deposits 2°61 tons of zinc a year 
at a current efficiency of 1. The departure from this current efliciency 
is minute ; but the pressure will probably be reduced considerably 
with larger vats. Steam plant for a ton of zinc a year thus costs 
£9. 128, or roughly £10, incapital. To reduce a ton of lead a year 
by replacement with zinc thus involves a capital of £3, and a ton of 
copper (cuprous) £5 approximately. In metallurgy it is usual, and 
some people find it convenient, to work in “ units.” For each ton of 
ore smelted per year, the capital cost of steam plant thus comes out : 
zinc £0°1 per unit, copper £0:05, lead £0 03 approximately; so that 
if an ore has 33 units of lead, 20 of zinc, and 10 of copper, and plant 
is wanted to smelt 100,000 tons a year, the steam plant would cost 
£350,000. | 

As to smelting plant, including vats, transformers, agitators, pumpe, 
boiling-down plant, and buildings for all the works other than the 
generating plant, it may be wise to allow as much as half the steam 

lant for cost of process, plant, &c , and another equal sum for work- 
ing capital. To begin with, we may work out a rough estimate for 
treating bluestone ore in this country with steam generating plant 
put up for the purpose. 100,000 tons of ore a year will be taken, the 
ore containing, as delivered, 22 per cent. ziac, 18 per cent. lead, iron 
4 per cent., manganese 3 per cent, gangue 35 per cent., sulphur 
18 per cent., silver 150z. The process would require a capital of 
roughly £550,000, including the generating plant with no debentures. 
This allows nothiog for payment of patent rights. 


Tae costs of working would be — 


By 100,000 tons of slimes delivered at £2 10a. ........................ £250,000 
» 100,000 tons of ore carried through process, excluding cost of 

D AMET TTL LI ,000 

jg Electrical eder eese c EV RE True reer DA Fi biu anni 94,200 

„ Allowance for loss of metals and chlorine, say  .................. 15,000 

„ Cost of realising product . . 16,000 

£525,200 

Fill: p 8 808 541, 200 


To sales of zinc at £20. lend at £12, silver at 28., two-thirds of the 
sulphur at £5, iron oxide at £2, manganese £5. 5a.......... £866,400 
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This leaves over 60 per cent. profit on capital—a profit which 
would leave a margin, even after paving the royalties wished for by 
the proprietora of the patents, Suppose, however, energy were bought 
at no less than 0:40. per kilowatt-hour from a power-supply station. 
The costs would be increased by £55,500 per annum. But the 
capital would be reduced to, fay, £275,000, making a profit of 
£285,000 on £275,000, or over 100 per cent. 

Discussing the different metals in order :— 

Antimony.—This metal is very easily extracted from the sulphide 
either as brown eulphide or as oxide, preferably as oxide. It can 
also be got out as regulus by reduction. It does not matter whether 
the antimopv is mixed up with other metals or alone. 

Arsentc.—This is almost on all fours with antimony. Like it, its 
sulphide is very easily converted into chloride. It can be equally 
easily treated when it is an arsenide of other metals. The chief 
difficulty of antimony and arsenic arises from the poisonousness of 
their volatile chlorides, We have done little with arsenic. 

Bismuth.—This is a small question. Bismuth would be easy to 
deal with, as it falls out of solution as oxychloride. 


Cobalt.—'This comes out as oxide; if nickel is also present, the 
nickel and cobalt and iron, and perhaps manganese have to be 
separated in the wet way. There is nothing special about the problem. 

Copper.—' This comes out of the transformer as cuprous chloride, 
which is soluble in the other chloridee. It is deposited as cement 
copper by zinc, not iron. The process will handle ordinary high- 
grade copper ores successfully, as any other metal, except iron or 
manganese, is extracted separately as metal too. "The copper is, of 
course, free from sulphur, arsenic, iron, antimony, phosphorus, silver, 
Ce. In fact it is pure. Copper can be equally cheaply extracted from 
arsenical or antimonial ores—in fact, the ores may have arsenic, anti- 
mony, zinc, lead, iron, nickel, gold, silver, cobalt or anything else, 
and they are all separately extracted without appreciable extra cost. 
Poor copper ores will either be concentrated, or run in with other 
richer stuff. 

Gold. —When present in copper, lead or other such ores the gold 
comes out with the silver. Gold in conjunction with antimony, 
arsenic, tellurium and small quantities (per ton) of common metals 
can be treated as a low-grade ore ard run in with auy rich mixed or 
other sulphide, such as lead, zinc or even rich copper ore or matte. It 
is largely a question of carriage, and what ores are near each other and 
near the works. 

Iron —This metal occurs ín zinc and copper ores, and comes out as 
oxide This oxide is reckoned at £2 a ton, and is useful as a paint. 
The value depends on the tint, and this depends on the way it is 
worked up, a matter which we have not yet studied. Good oxide 
fetches high prices, up to £15 or £20 a ton, but the sale is probably 
very limited. Assuming the lowest price, £2 is not too much to 
count upon for paint for preserving iron structures where colour is 
notan object. The extraction of iron itself is a different question. 
It would come down as a powder from the fused chloride, and would 
have to be fused together. It would probably cost something under 
£10 aton. It may prove that chemically pure iron, with no trace 
of phosphorus, Sakur, silicon or manganese or other impurity, is 
well worth £10 a ton for making special steels, or electrical iron 
stampings. | 

Manganese.—This metal, like iron, is a drawback in an ore, as it 
comes out as dioxide, which is not valuable, though the sale of the 
manganese from such an ore as Broken Hill slimes is worth con- 

sidering. 
VNMickel.— This is much the same as cobalt, as far as the process 
goes. It comes out of the transformer as nickel chloride. 

Silver. — The silver comes out separately that is to say, it is 
extracted from a lead ore as a rich lead- silver alloy. From copper 
ores it is precipitated by cement copper from the solution of the 
chloride. Or it may be thrown down by the Claudet method. 

Tin. — Tin ores can be added to the charge of the transformer, or 
treated alone. There is nothing peculiar about it. 

Zinc.—Has been fully discussed. Zinc need not exist in the ore 
worked. 

As it is not prs to give a series of estimates for all the innu- 
merable complex ores, it may be well to give an approximate rule 
which can be applied to any ore. 


Ree ron CAPITAL. 
For each ton of ore per annum to be treated allow :— 


„35 A E e £01 per unit. 
Copper ........ T ——— TTE iacens 005 „ 5„ 
Lead ........... — — —— M „ 003 Ws 3 


and ior other metals which are extracted in the metallic state, in 
proportion, inversely as their equivalents. Metals like iron and 
manganese or antimony, which are extracted as oxides, do not count. 
This gives & very rough idea of capital necessary for process plant 
and working capital. If steam or gas generating plant is to be put 
down, double this capital, 


RULE FOR WORKING Costs, 


For each ton of ore treated at works allow cost of ore delivered, 
plus £1. 10s. per ton for treatment, including everything but cost of 
electrical energy, and allow 5 per cent. extra on cost of ore to cover 
all waste. The cost of energy depends on the metal content, and on 
the cost of generation. Steam may be taken at 0'25d., gas at O 125d., 
and water at O'1d. per kilowatt. hour. 


Cost per unit of Steam power. | Gas power. | Water power, 


Pence.“ E. 


£. Pence. L. Pence. 
Antimony (if as metal) | 0:042 100 0021 5'0 | 0:016 40 
Copper 4 edens 0:0175 4'2 , 0:009 21 | 0:607 11 
Iron (as oxide)............ NS | svi jos 
Manganese (as oxide) ... H | bus | - 
Lead (desilverised) ...... | 0:0107 2'6 | 0:0053 13 | 00043 10 
Nickel ..... e 0 033 90 | 0019 45 0015 56 
Silver and gold............ Inappreciable. | 5 | 
II.. | 9059 9'0 | 0019 45 | 0015 3˙6 
ff UV bad iid 42 , 00136 53 


| 0:0342 82 | 0:017 


The price in pence is added because it gives cents, too by doubling. 

To find the value of the producta, add up all the metals in full, 
the waste or loss being amply covered by the 5 per cent. The iron 
and manganese must be omitted, being oxides Their market is 
uncertain, and much must not be allowed for them. Some of the 
sulphur is burnt; it is safe to allow for two-thirds of the sulphur 
contents of the ore at market price. 

This process is the joint invention of Mr. E. A. Ashcroft and 
myself. Mr. Ashcroft read a Paper on this process before the lasti- 
tution of Mining and Metallurgy, going more fully into technical 
details than I have been able to do this evening. 


In the discussion which followed, Mr. BLOUNT, who had seen the 
process at work, looked forward with confidence to the time when it will 
be worked on a great ecale, yielding profitable resulta. 

Dr. STEINHART called attention to an analogous displacement of sul- 
phur by chlorine, thia time in solutione, in & process recently described by 
Borchers. He asked for some further particuiara regarding the losses of 
chlorine and metals, which on an output valued over £890,000 became 
of enorinous importance. 

Mr. HUTTON remarked that if the process could be applied to such ores 
as the Sudbury nicke) ores it would be of great value. 

Mr. SWINBURNE, in his reply, stated that very little chlorine was 
wasted, the vats being kept under slight vacuum, aud that the losses of 
metals were also quite small; the gangue was perfectly clean. ‘The 
difficulty as regards great consuinption of electrodes was got over by using 
cheap carbon in a preliminary electrolysis until the given chloride was 
rendered entirely anhydrous. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 457.) 
Friday, July 10th. 

Mr. J. W. BENN, chairman of the Highways committee, in reply to Sir 
John Wolfe Darry's question at the last meeting as to the advantage of 
carryiug tramways over Westininster Bridge, said that he had made calcu- 
lations as follows: — At present 218 omnibuses per hour crossed the bridge, 
each carrying 26 passengers, or a total of 5,668 passengers per hour. Ona 
half-minute service, 240 electric cars could pass over the bridge per hour, 
each carrying 56 passengers, or a total of 15,840 per hour, thus giviog an 
increase of 10,000 passengers per hour over the omnibus tratlic. These 
calculations were made on the basis of equal speed. Extending these 
calculations to London generally, he said that there were 1,500 tranicars 
and 4,000 omnibuses in London. These tramcars and omnibuses, 35it. 
long and 23ft. long respectively, would take up a total space of 271 miles, 
and would accommodate 170,000 passengers. In order to accommodate 
the eame number of passengers in electric cars, each carrying 65 passengera, 
and 33ft. 6in. in length, the number of cars would have to be 2,615, covering 
164 miles. There would then be an immediate saving of nearly 3,000 
vehicles, Worked out in square measure, he said, the 5,500 vehicles 
already mentioned, packed closely together, would cover an area of 245 
acres, 2,615 electric cars, carrying the same number of people, would 
only cover 14 acres, eo that supposing an electrical service totally substi- 
tuted the present means of communication there would be a saving in the 
street room of London of 103 acres without any prejudice to the public 
service, and, of course, at the same time removing from the streets a vast 
amount of dirt, &c. On the question of the width of roads, he considered 
6Oft. from house to house was sufficient for the accommodation of a double 
line of tramways. 

by Sir 6, TROUT BARTLEY : A 100ft. road would be an ideal one, 
but 601t. was a vast improvement on what obtained in many parts of 
London, 

By Sir JOSEPH DIMSDALE: With regard to the proposal to carry a 
tramway over Southwark Bridge with a terminus in the city, his opinion, 
expressed at the last mecting, was based upon advice from the County 
Council's engineer, and he had no wish to amend his previous answer. ln 
spite of the fact that the City Corporation had an absolutely opposite 
opinion to that held by the Council on this point, he believed in time that 
the City Corporation would be very willing to assist the council to solve 
this difficulty. 
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Dealing with a question asked at the previous meeting as to the number 
of passengers carried by tramways and tube railways, Mr. Benn said he 
had selected the Clapham-road, where the cramway and the tube railway 
ran one above the other. The distance dealt with was 2 miles 1,500yde., 
and taking the heavy morning traffic towards the city, he found that the 
tramway, having a 14 minute service travelled this distance in 20 minutes. 
Fifteen cars would carry 990 passengers, or at the rate of 2,970 passengers 
per hour. The tube railway on a 5 minute service only carried at the 
rate of 2,560 passengers per hour. Further, the tramway was only cater- 
ing for the short-distance traffic. Many passengers would not travel the 
whole distance, and many others would take their place, thus increasing 
the number carried. But on the tube railway no doubt a large number of 
the passengers travelling over this particular route would be long distance 
passengers. 

Coming to the steps taken by the Council to convert the lines which it 
had purchased to electric traction, Witness detailed the history of this, 
which has been dealt with at length on various occasions in Zhe Electrician, 
On the question of the comparative cost of the conduit and overhead 
systems, he gave the following figures of the cost per mile of single track. 


l Conduit system. 
Conduit construction, rails, roadwork, platelaying, &c. ... £14,041 
Power- house, cables, sub-station, carsheds, cc . 12,260 
Total .........-. ——— MÓÓP 26,501 

Overhead system. 
Overhead equipment, rails, & . ... $27,196 
Power-house, &c. „ %%% %%% %%% 6 0 0% % %%% (ee ee RE eee eeerte 12,260 
Dot! T PUDE £19,756 


It would thus be seen that the total cost of the conduit system was 
33 per cent. in excess of the overhead system. In the South of London 
the Council, having a free hand, had adopted the conduit system. In the 
north, however, where the lines were leased to the North Metropolitan 
Company, the latter were strongly opposed to the conduit system and 
consequently the Council had been obliged to reiuctantly agree to a com- 
promise, and a proposal was now being put forward by which the conduit 
system would be adopted in the central portions, up to, say, the Angel at 
Islington and King’s Croes, and beyond there the overhead trolley system 
was contemplated ; but the Council had to contend with the difficulty that 
the borough councils themselves were almost unanimously against overhead 
poets and wires. 

By Sir JOHN WOLFE BARRY : His figures of the cost of the conduit 
system were based upon the actual experience with the South London 
lines, but a large portion of the capital expenditure up to date would have 
to be distributed over the whole system when it was completed. No 
difficulties whatever had yet been encountered in the matter of maintenance 
on the conduit linee in the south of London, The difficulties of any sort 
had been remarkably few, and had been easily overcome. The chief trouble 
had been with the electrical portion of the equipment, such as new fusea, 
&c., and already some improvementa in this respect were being made, He 
considered the system had undergone a very severe test during the wet 
weather a few weeks back, and throughout the lines had worked con- 
tinuously, With regard to shallow subway tramways and the system to be 
adopted in them, he said the conduit system would be constructed in the 
subway from Theobalds-road. He thought it was undoubted that the 
durability of the conduit system was very much greater than that of 
the overhead system. In fact, the liability of accident on the latter was 
an increasing one as years went on. 

By Sir G. TROUT BARTLEY : There would be no difficulty in arranging 
the change from conduit to trolley, where the two systems met, without a 
change of car. The only drawback was that the conduit car, which was 
a stately affair, had to carry the “fishing rod” in addition to its other 
equipment. 

Continuing under cross-examination by the Chairman, Witness made 
a comparison of the financial results of the tramway systems north aud 
south of the Thames. In the north the profits had been as follows :— 
1899, £38,000 ; 1900, £40,000 ; 1901, £39,000 ; and 1902, £37,000, or, 
roughly, an average of something like £39,000. These profits had now been 
reduced by some £10,000 or £15,000 per annuin, owing to the North 
Metropolitan Tramways Co. having sold its lines outside London, from 
which the London County Council took some revenue. The agreement 
between the Council and the company was not sufficiently stringent to 
prevent the sale of the outside lines in the manner indicated. 

. The CHAIRMAN : Is it a fact that you have no remedy in the matter ? 
—I would rather not answer that question. 

Continuing: The working expenses per passenger per car mile on the 
northern lines was 1'13d., and the cost on the southern lines 0:95d. In 
giving the profits on the southern lines, attention was drawn to the 
improvements which have been instituted which do not apply to the 
northern lines: — (1) All night car service; (2) half-penny fares ; (5) general 
reduction of fares ; (4) workmen’s cheap tickets up to 8 a.m.; (5) one day's 
rest in seven for the men; (6) establishment of the 10-hours day ; (7) 
general increase of wages. During the four years from Jan., 1899, when 
the Council bought the lines on the south of the river, there had been a 
total net profit of £72,910. There had been a reserve fund of £31,391 set 
aside, Prior to Jan., 1899, the London Tramways Co., which then owned 
the southern lines, offered to take the lines on lease from the Council 
upon similar terms to those in the north, but an analysis of this proved 
that the net profit to the Council would only be £14,250 per annum, and 
without any of the advantazes to the public and employéa which he had 
mentioned. The present average annual net profit to the Council was 


£18,227. 
The question of the veto was next considered, reference being also made 


to the resolution of the Council on this matter as regards the special 
tribunal, This reads as follows: — The powers of the London County 
Council, as the local tramways authority, shall not come within the juris- 
diction of the tribunal, the Council being recognised as the sole authority 
for the construction of all tramways whether surface or underground, 
in London, and retaining its present power to promote billa dealing 
with the same, without being obliged to obtain the consent of the 
road authorities to the introduction of such bills.” He suggested 
that the Council practically only asked that it should be left in 
the same position as it was at the present moment—viz, that having 
been recognised by the Act of 1870, and by five subsequent Acts of 
Parliament, as the tramway authority for London, and having on the faith 
of these Acts spent an enormous amount of money with the object of 
creating a system to meet the needs of the whole of London, it would be 
most unreasonable if any alteration should be made ín the Council's posi- 
tion in this matter. Having given the closest attention to this problem 
for nearly 10 years, the Council thought that if the tramway schemes of 
London were to be dealt with by any such tribunal as was suggested, it 
might cause the greatest difficulty in the necessary improvement and 
development of the Council's system. There was no objection on the part 
of the London County Council to submit its own ideas to the tribunal in 
order to help the latter in dealing with the problem, Dealing in detail 
with the proposal to abolish the veto of the borough councils, Witness sug- 
gested that in 1870 when the Tramways Act was passed, and this veto 
given to the then vestries and district, boards of London, the whole position, 
not only as regards tramways but alao as regards the governing bodies of 
London, was entirely different from that which prevails at the present day. 
In the first place the ''ramway Act of 1870, sec. 19, absolutely prohibited 
the local authority itself from working the tramways, but this prohibition 
had been removed in very many country cases and in London by the London 
County Tramways Act of 1896. In the next place, in 1870 the only tram- 
ways contemplated were horse tramways, which could no doubt be run 
over short lengths without any particular reference to their forming part 
of a large main system, whereas at the present time the motive power was 
electricity, which made it necessary that the various lines should be part 
of one large system operated from central electricity stations. Again, 
when the Tramways Act of 1870 was passed the various vestries and district 
boards, who were the road authorities, each sent their own representatives 
to the Metropolitan Board, and it was at that time held by Parliament that 
the vestries and district boards could not appear in opposition to schemes 
of the Metropolitan Board, which was composed of representatives of these 
bodies. This led to the supposition that in 1870 it was not contemplated 
that the vestries and district boards would oppose any scheme of tramways 
promoted by the Metropolitan Board of Works, However this might be, 
the power of veto wasa very much more serious matter, when it came to 
be applied t^ a tramway which was proposed to be part of a large electrical 


| scheme, than it used to be when applied to a horse tramway, as the veto- 


ing of a particular line in a large scheme might result in it being impossible 
to connect up the existing system with a district beyond that of the vetoing 
authority, and which district might be in need of and desiring tramway 
accommodation, owing to it being impossible to convey the necessary motive 
power through to the district of the vetoing authority. The present law 
thus put it in the power of one authority in London to virtually deprive 
diatricts, over which they were not the authority, of means of locomotion. 
He also pointed out that the veto given by the Tramways Act was intended 
primarily to be exercised against private promoters ; for owing to the County 
Council or local authority then having no power to work tramways, it was, 
of course, much less likely to seek to construct them than it was, now that 
Parliament had recognised the desirability of allowing it to work the tram- 
ways. Further. London was in a different poeition from practically the 
whole of the rest of the county, inasmuch as outside London the local 
authority was also the road authority, and there was accordingly no veto 
when once the County Council had decided to construct a tramway. It 
was the existence of this different state of affairs in London which had left 
it very much behind many provincial towns in the matter of tramway 
facilities. He was, therefore, strongly of the opinion that the veto of the 
metropolitan borough councils ought to be removed so far as they affected 
schemes which were promoted by the Council. All the Council asked 
for was that the veto of the road authority should be taken away so far 
as the Council's schemes were concer ied. This would not, in practice, 
affect the right of the veto of the City Corporation since this body had, as 
regards the City of London, a double right of veto—viz., as road authority 
and local authority. He contended that the London County Council ought 
to be absolutely supreme in the matter of tramways, just. as in the matter 
of main drainage and the fire brigade. The idea was that the schemes 
should come before Parliament as at present, and that everyone should 
have full powers to be heard in opposition, but that no veto should be 
exercised which would prevent the schemes coming forward. 

By Sir FRANCIS HOPWOOD: The reasons for which the borough 
councils at present exercised the veto varied with the locality. In residen- 
tial districts the inhabitants objected on the score of noise, &c. Some 
districts, however, would welcome tramways if the London County Council 
would bear the whole cost of the necessary street improvements. "The 
Metropolitan Board of Works used to bear one half of the cost of such 
improvements, but now that tramways were occupying the streets, the 
London County Council offered to defray two-thirds, the remaining one- 
third being borne by the local authority. But many local authorities 
having squeezed the tramway companies very considerably, they now would 
not have tramways unless the London County Council paid the whole cost 
of the street widenings. The Council, however, except in one or two 
special instances, had not felt justified in recommending that course, and 
there was no doubt that it had been a bar to tramway enterprise in London. 
There was no doubt that the veto ought not to be used for bargaining 
purposes. On the other hand, if the abolition of the veto of the borough 
councils’ veto meant the abolition of the London County Council veto in 
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favour of a special tribunal such as bad been mentioned, the London 
County Council would prefer matters to remain as they were at present. 

Mr. S. G. BURGESS, the housing manager of the London County 
Council, next gave evidence as to the overcrowding of the working classes 
in London. 

On Friday, July 17, Mr. MAURICE FITZMAURICE, the chief engineer 
to the London County Council, spoke of the obstructions to locomotion 
owing to the numerous breakings up of the streets for the purpose of laying 
pipes and wires, &c. In order to minimise this as much as possible the County 
Council had adopted the policy, when making new streets, of simultaneously 
constructing subways for taking gas mains, electric light and othercables, On 
the queetion of running tramways across the bridges, he confirmed the 
views already expressed by Mr. Denn above, and said that the widening of 
Waterloo Bridge or the cunstruction of a new one between Waterloo and 
Blackfriars would be most desirable. Reverting to the question of subways, 
he admitted that these were a source of great expense, but thought they 
might be constructed in districts away from the heavy traffic of the centre 
of London, such as, for instance, from Hammer-mith Broadway via Hyde 
Park and the Green Park down to Piccadilly. In making a compariscn 
between the cost of a shallow subway from Hammersmith Broadway down 
the Strand, the City, and along Kingland-road to the North-East and 
a tube railway along the same route, he put the total cost per mile at 
£5,169.962 for the former and £4,169.940 for the latter. In estimating 
these figures, he adopted 20ft. as the width for the subway similar to that 
which is being constructed from Theobald's-road to the Strand. The 
diameter of the tube railway be had estimated at 13ft. 6in. In the City he 
bad allowed extra expenditure in the case of the subway, inasmuch as he 
consilered it would be necessary to have it at a much lower depth. 
He did not consider there was any engineering difficulty in building a 
subway along the Strand, but the question of coat was, of course, an impor- 
tant one, The present narrow width of London streets prevented the con- 
etruction of shallow subways without considerable interference with the 
trafic. He did not consider it would be possible to get any material 
increase in the width of such a thoroughfare as Piccadilly. Other matters 
entered into by the witness related to the construction of some new roads 
which the Council bas in contemplation, a reference to the number of the 
tube railways in London and the systems of shallow tramways in America. 
He considered the Metropolitan and District Railways the largest system 
of shallow subways in the world, and was also of the opinion that there 
would be a large field on the streeta of London for a satisfactory motor 
omnibus. 


LOWESTOFT CORPORATION ELECTRIC TRAMWAYS. 


The Lowestoft electric tramways were opened on Wednesday by 
the Mayor of Lowestoft in the presence of the members of the Urban 
District Council and a large number of visitors. The propoeal to run 
tramways in Lowestoft was first made in 1898, when a letter was 
received by the Town Council from a firm of London engineers 
containing proposals for the construction of “the East Anglian 
Light Railways," which were to commence at Caister, to the north 
of Great Yarmouth, and terminate at Southwold, passing through 
Lowestoft in the course of their route, The Council supported the 
application to the Light Railway Commissioners, subject to certain 
conditions, but the Great Eastern Railway Co. appeared in oppo- 
sition, principally on the ground that they already had Parliamentary 

wers for the construction of a line which would provide for the 

estoft and Yarmouth portion of the undertaking, and that they 
were prepared to construct a line to Kessingland and open up that 
flourishing village. As a result, the Commiesioners refused to sanc- 
tion the construction of any lines north of the swing bridge at 
Lowestoft, the only part of the scheme which they were prepared to 
recommend to the Board of Trade for confirmation being that portion 
from the Royal Plain, Lowestoft, to the village of Kessingland. The 
curtailment of the scheme caused the Corneil to reconsider its posi- 
tion, and it was resolved in July, 1899, that, “in view of the altered 
condition of affairs, the Council is now free to act for itself, and 
that it should itself obtain powers to construct tramways within 
the borough boundaries.” Negotiations were entered into with the 
company, it being ultimately agreed that the company should proceed 
in the next session of Parliament to obtain powers to construct as a 
tramway the portions of the proposed light railway for which they 
failed to obtain powers from the Light Railway Commiesioners, upon 
the terms that the Council should have the power either to construct 
the light railways and tramways itself, or to purchase them from the 
company at cost price, and upon construction or purchase that a lease 
of the same be granted to the company for either 7, 14, 21 or 28 
years upon terms and conditions and at a rental then agreed upon, 
and which need not be fully set out here. The Board of Trade, how- 
ever, declined to allow this agreement to be incorporated in the order 
of the Light Railway Commissioners, and the Council thereupon 
decided that in the interests of the borough it must continue its 
opposition to the confirmation of the order for the construction of 
lines south of the bridge, and that the Council should promote a bill 
in the next session of Parliament, authorising the construction of 
tramways from the borough boundary north to the borough boundary 
south. No arrangement as to leasing the lines could be arrived 
at, and the Council then decided to construct and work the tram- 
ways itself. Since then the Council has agreed to purchase the 


a 


powers posseseed by the company for the construction of the line to 
Kessingland, so that in the future electric tramways, worked from 
the Lowestoft Corporation works, may run from the northern 
borough boundary, through the borough, to Kessingland, a distance 
of 74 miles in all. 

The system of traction is the overhead trolley, the line extending 
throughout the main street from the north boundary to the south 
boundary, whence the extension is contemplated to Kessingland, 
distant about 34 miles. The gradients are not severe at any place 
in the town, the route, except forthe branch to the depot, consisting of 
practically one long, straight street, 37 miles in length, and curves are 
few. The total route length is approximately 54 miles, there being 
34 miles single, 14 miles double, or the equivalent of 63 miles of 
single track, the line being a single track with loops for passing. 
One great obstacle to keeping to a time-table is due to the main line 
being divided by the harbour, crossed by a swing bridge, situated 
almost exactly in the centre of thetown. Owing to the large amount 
of shipping, especially during the fishing season, a considerable 
amount of unavoidable delay may be caused. 


The work calling for special note in connection with the system is 
no doubt the surmounting of the difliculties put upon the under- 
taking by reason of this swing bridge. This work has been speciall 
designed, and has had to meet with the approval of the Board of Trade 
as well as of the Great Eastern Railway Co., who control the bridge 
and harbour. A shallow section of rail has been employed, fixed to the 
ironwork of the bridge and electrically bonded thereto, and the greatest 
care bas been taken to secure alignment of the bridge rails with the 
track on either side. In this connection a mechanical device is 
employed, interlocking with the hydraulic levers operating the 
bridge. The maintenance of the circuit is secured in the followin 
manner :—Six light steel standards are mounted on the bridge an 
these carry by means of special castings an aluminium conductor 
of T.section, This is further supported by stay wires. With this 
form of construction no undue strain is put on the bridge. A device 
is employed on the overhead line at either end to connect the trolley 
wire with the special work when the bridge is closed. The overhead 
line onthe bridge and the approachesare fed by a separate underground 
cable connected through a switch placed on the bridge and operating 
with the movement of the bridge. When the bridge is tilted before 
swinging, current is completely cut cff on this section and vice versa. 
The rail circuit is maintained under the harbour by means of a cable. 
Some difficulty was experienced in arranging for the carrying of the 
feeder cables under the harbour, but this work was eventually taken 
in hand by the Corporation themselves under the direction of 
Mr. G. A. Bruce. The cables are drawn into a steel pipe, fitted 
internally with a wooden divider of star section, each cable hon in 
its own compartment, so giving every facility for withdrawal and 
renewal if necessary. The cables are connected to a switch and 
testing board on either side of the harbour. 


The electricity works were opened in 1901 with a plant capacity 
of 225kw., but the buildings were designed to accommodate con- 
silerably more plant, and the wisdom of this is demonstrated by the 
fact that the plant capacity at the present moment is 1,575kw. or 
about 1,900kw. on emergency load. There are four Babcock and 
Willcox water-tube boilers, each capable of evaporating 5,6001lb. of 
water per hour, working at 160lb, per square inch, and one Musgrave 
dry-back marine boiler, capable of evaporating 12, 500lb. of water per 
hour, working at the same po Superheaters are provided for 
the large boiler and two of the smaller boilers, capable of raising the 
temperature of the steam 100 to 120deg. above that of the boiler 
steam. Each boiler has an injector fitted to it. There are three 
feed pumps, one electric and two steam. In conjunction with the 
main flue is a Green economizer, with scrapers actuated by an 
electric motor. There is at present one Wheeler condenser of 400 fl. P., 
also a Wheeler-Barnard fan-driven cooling tower, operated by a 
Westinghouse motor. Another condensing plant of 1,000 H. P. is being 
installed by Messrs. Bertrams, with a Klein forced-draught cooling 
tower. 'The exhaust piping is 80 arranged that any engine can be run 
condensing or non-condensing. 

The generating sets were so arranged when the machinery was put 
in that any one set could be used for lighting or traction, the 
generators being compound wound with a switch on each machine to 
cut out the series winding if used for lighting. High-speed engines, 
directly coupled to compound-wound generators are employed, there 
being one 550kw. generator and a Browett- Lindley engine, run ning 
at 230 revs, per min. ; one 550kw. generator and a Willans engine 
(now being erected), running at 230 revs, per min.; one 250kw. 
generator and a Browett-Lindley engine, running at 350 revs. per 
min.; one 150kw. generator and a Musgrave engine, running at 
330 revs. per min.; one 75kw. generator and a Musgrave engine, 
running at 400 revs. per min. The 550kw. Browett-Lindley set is 
of the two-crank compound type, this being the largest two-crauk size 
made by that firm to run at so high a spead. There are two switch- 
boards and two galleries, On one gallery is the switchboard to 
which all the machines and lighting feeders are coupled, also the two 
sets of balancers. On the other gallery is the traction board with 
throw-over switches, The board consists of white marble feeder 


THE ELECTRICIAN, JULY 24, 1903. 


587 


panels with their respective automatic circuit breakers. At the side 
of these panels is the Board of Trade leakage current indicator. At 
the back of the first panel where the throw-over switches are, is 
placed an equalising bar. A set of balancers and boosters of 18kw. 
capacity was supplied by Messrs. ‘I'he British Thomson-Houston 
Co., Rugby, in the original electric lighting contract. A 40kw. set 
of balancers has recently been supplied by Messrs. The British 
Westinghouse Co., of Trafford Park. 

The new set of balancers can be used for traction in case of 
emergency, as between the two balancers, on the same shaft, is a 
compound-wound 80kw. motor-generator, which can be {connected to 
the overhead line. E 


The car depot adjoins the electricity and refuse destructor works, 
and is a commodious building of pleasing elevation, in red brick 


with stone facings ; it was erected by Mr. A. G. Beckett, of Oulton 
Broad, to the design of Mr. J, Robertsof Lowestoft, who was appointed 
architect under Mr. W. C. C. Hawtayne, the consulting electrical 
engineer to the Council. Accommodation is provided for 15 cars and 
a track sweeper. Nearly the whole of the track in the shed is supported 
on pillars, thus allowing any car to be examined and repaired from 
beneath. Carpenters’, machine, fitters’, paint shops,and smithy are 
also provided at the car depot, also accommodation for the motormen 
and conductors. 


The contract for the permanent way was placed with Messrs. 


Wimpey & Co., the contract for the rails being left to Messrs. 
Penny & Co., agents for the Socicté Anonyme de Marcinelle et 
Couillet, by whom the rails were rolled. All special work, such as 
junctions, points and crossings are of manganese steel, manufactured 
by Messrs. Hadfield & Co. The gauge is 3ft. Gin., the rails being of 
the usual girder type. They weigh 100lb. to the yard, and are 60ft. in 
length. Cooper and Howard Smith’s anchor and intermediate joints 
are used throughout. The paving is basaltic lava and granite blocks, 
laid on a bed of concrete Gin. deep and grouted in with bitumen and 
cement, The blocks are laid between the rails and also outside the 
rails, but on the edge next the macadam granite blocks are used, This 
material was employed on account of its noiselessness, and also its 
non-slippery qualities. The total excavation amounted to about 
12,000 cube yards, which was laid with 5,000 cube yards of concrete. 
The tonnage of basaltic lava setts was 4,000 and 800 of granite setts. 
The total amount of fishplates used for bolting 900 tons of rails 
together amounted to 35 tons, and the number of bonds required 
throughout the whole length of the track equalled 4,500. The distance 
between the cross bonds is 40yds. 

The contract for the overhead equipment was placed with Messra. 
R. W. Blackwell. A double trolley wire is employed of hard 
drawn copper, 000 S. W. G. (0:372in. in diameter) This wire is sup- 
ported 21ft. above the track on steel bracket-arm poles with 
ornamental cast-iron bases. Under this contract is included the 
special bridge equipment. 

The Callenders’ Cable Company, who had also supplied the cables 
under the lighting contract, supplied the feeder cables for the tramways. 
The traction feeders are drawn through stoneware ducts laid by 
Messrs. Wimpey in the centre of the track, The feeder cable that 
supplies the north end of the town runs down another road, and is 
laid on the solid system in creosoted wood troughing. The cables. 
are led to section pillars, from which the overhead line is fed. 

The contract for the rolling stock was placed with the British 
Westinghouse Company. There are in all 11 double-deck cars and four 
single-deck cars, both trucks and car bodies being manufactured by 
Messrs. Milnes. The stairs of the double-deck cars are of the reverse 
type, and the platforms of all cars are fitted with collapsible gates. 
The lifeguards are of the Tidswell type. The interior of the cars is 
neatly finished in maple, the seats of the small cars being covered 
with heavy rugs, bearing the initials of the Council. The cars are 
provided with eight 16 c.p. lamps, and have also route indicators 
which are lighted by night, showing plainly the destination to 
which each car is bound. Roof lights are provided on the double- 
deck cars Each car is fitted with two hand brakes—the ordi- 
nary hand brake which acts on the wheel, and a slipper brake 
which bears on the rails, There is also an emergency electrically 
controlled brake operated from the controller. A track sweeper 
and watering car of Messrs. Brecknall, Munroe and Rogers’ make, 
is also provided for sprinkling, sweeping and generally sca- 
venging the track, This is electrically driven, and operated in 
an exactly similar manner to the ordinary passenger car. The 
double-deck cars are mounted on single trucks and have seating 
accommodation for 74 passengers. The overall length is 33ft. 6in. 
and the greatest width 6ft. 7in. A handsome iron grille runs round 
the top of the car. The single-deck cars are mounted on double 
trucks, and have seating accommodation for 48 passengers. The 
central portion of the car is provided with doors and windows in the 
usual way, and at either end is an open smoking compartment for 
six passengers All the seats, both inside and at the ends, are of 
the reversible type, set so that passengers can face the direction of 
travel The cars are painted in cream and gold, the panels being of 
steel, 8 Munich lake, and bearing the coat of arms of the 

boroug Brass railings, neat lettering, and curtains of old gold 


give the finishing touches to what are really handsome cars. The 
equipment is of the British Westinghouse Company's standard 

the controllers being of the series parallel type with magnetic blow- 
out. The motors have a normal output of 26 H. p., there being two 
on each car. 

The whole of the contracts for the tramways and street widenings 
has been done under the supervision of Mr. W. C. C. Hawtayne, the 
consulting engineer, Mr. B. S. Aldis being clerk of the works. It is 
to the credit of those connected with the scheme that although a 
commencement was not made till March 11, 1903, the whole of the 
work, excepting a few details, had been completed by the end of June. 

The official inspection of the electrical equipment was made on 
July 16th and of the track on July 21st, the Board of Trade expressing 
their approval of all the arrangements. 

At the luncheon to celebrate the opening of the tramways on 
Wednesday, the toast of The Engineers and Contractors” was pro- 
Fa by the mayor and responded by Mr. W. C. C. Hawtayne and 

Ir. George Wimpey. “Success to the Corporation Tramways” was 
proposed by Mr. W. C. C. Hawtayne and the mayor and Mr. Bruce 
replied, the mayor calling attention to the fact that Mr. Bruce had 
succeeded in carrying the cables across the harbour at a quarter the 
price asked for by the lowest tenderer. is 


NOTES ON MOTOR-STARTING SWITCHES. 


At a recent meeting of the Birmingham Local Section of the 
Institution of Electrical Engineers Mr. A. H. Bate read & Paper 
on the above subject and exhibited a large number of switches 
for inspection. IIe pointed out the great divergences that exist in 
the design of motor-starters, and attributed this to the fact that 
these starters have to meet so many varied conditions, imposed by 
insurance offices, public supply companies and consulting engineers. 
Confusion and trouble are often caused by the contractor for the 
starter not being sufficiently informed of the nature of the work the 
motor in question has to perform. To avoid misunderstanding and 
to encourage standardisation, the author proposes to follow the 
example set by the German Institution of Electrical Engineers, who 
recently framed a set of rules for the rating of motors, and to classify 
starters and starting resistances as follows :— 

Class 1.—Occasional use, where a sufficient interval is allowed 
between the times of use to permit the resistances to cool down to 
air temperature. This represents the majority of cases, and the 
author is of opinion that the resistance should be able to carry 
the full.load current safely for at least half-a-minute, and carry an 
overload of 20 per cent. of current—7.¢c.,50 per cent. of watts—for, say, 
10 seconda. 

Class 2.— Frequent use, where the interval is not sufficient to allow 
of complete cooling, or where the time taken in attaining full speed 
is unusually prolonged for any reason. The time for which the resis- 
tances would carry full-load current without over-heating would be 
stated on the name plate. 

Class 3, —Continwous use would include speed regulators. 


For Class 1 the author considers the “absorption” type of wire 
resistance, in which the wires are surrounded by cement, sand or 
other suitable material, not onlv the best but also the cheapest. 
This type is somewhat more difficult to repair than the radiation 
type, especially if cement is used instead of sand, but this slight 
drawback is more than compensated by the protection of the wires 
from mechanical injury and from damp. If properly made, this 
absorption type will stand overloads for a short time, just as well as 
the radiation type of resistance. Turning to liquid resistances, the 
author thought that they offered many advantages for exposed situa- 
tions and large powers. A slight drawback is the need for replenish- 
ing the liquid from time to time. It was possible to construct these 
resistances in such a manner that bad insulation caused by the liquid 
creeping and spraying on to the porcelain insulators could be avoided; 
it was also easy to keep the starting current for motors of 5 H.P. 
and over at 230 volts, and of 10 H. r. at 500 volta, down to that at 
full load. As to the generation of explosive gases, the small volume 
of gas generated made it difficult to believe that an explosion had 
ever been caused by this means. To give satisfaction to the general 
user, the liquid starter must be provided with an over-load and “ no- 
volt” release. If a no-volt release cannot be used conveniently, 
the main double-pole switch must be interlocked with the resistance, 
so that the current cannot be switched on while the resistance is cut 
out. He mentioned the liquid starter of the Sandycroft Foundry Co., 
recently described in our columns (see The Electrician of May 29th, 
p. 267), and he considered the apparatus an advance on some of the 
old-fashioned makeshifts used hitherto. 

As to the connections, the author said that there seems to be a 
difference of opinion as to the best way of connecting the resistances 
and the motor. The majority of makers arrange their switches for 
the armature to be connected to the last contact of the resistance. 
The main is then joined to the starting lever, and the shunt magnet 
is connected through the no-volt coil to the first contact of the 
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resistance. The current is applied simultaneously to the magnets 
and armature, so that as the field builds the torque is applied gra- 
dually. Moving the switch lever over cuts the resistance out of 
the armature circuit and puts it into the field circuit. The shunt 
windings are permanently connected through the no-volt coil and 
resistances acroes the benches, ao that the self-induction kick spends 
itself gradually as the motor slows down. An alternative method is 
to connect the armature to the starting lever, and to join both the 
main and the shunt magnet wires to the last or “ full-on” contact 
of the resistance. "The field is then excited when the main switch is 
cloeed, and the motor is started and stopped without demagnetisin 

the magnets. When the lever touches the first contact the fu 

torque is 17 instantly to the armature, and this causes undue 
strains on the moving parts. A more serious weakness of this method 
of connect ion is that when tlie motor is at rest with the starting 
switch in the “ off” position, the magnet windings are not connected 
across the brushes, and if the main switch is opened the kick of the 
magnets will be very likely to rupture the insulation of the field spools. 


SwrirTCH WORK. 


Parsing on to switch work, the author advocated the same classi- 
fication as that proposed for resistances, with a corresponding sub- 
stantiality of the switch work to meet the particular class. Switches 
that are to be exposed to the weather must have a watertight case 
not only for the resistances, but also for the switch work. The ordi- 
nary patterns of ironclad starters are admirably fitted to keep the 
damp away from the resistance wires, but they are seldom designed 
so as to admit of the addition of a cast-iron cover over the switch 
front, although this could easily be arranged for as an addition to 
standard patterns and at a very small extra cost. Where covers are 
used the switch lever is sometimes brought out through a slot in the 
top of the case. It may cost a few shillings more to provide a separate 
handle bushed through the cover and engaging by a pin with the 
switch lever inside, but it is the only way to make a watertight job. 
The author then described some examples of improved starters by 
various firms :— 


Cowans Limited of Manchester, are making a watertight switch on 
novel and interesting lines. The resistances are made of strip coiled in 
a cast-iron box, each box containing one unit of resistance. These boxes 
are built in two tiers, and a ecrew with a quick pitch moves a connecting 
piece over the contact blocks that are attached to the resistance boxes. 
If a resistance burns out, a new one can be inserted with a minimum of 
trouble. The screw gives a slow motion to the starter, and this, com- 
bined with the waterproof and generally substantial construction, makes it 
particularly fitted for places where it is exposed to careless handling. 

Another example of a switch in which the resistance is divided into 
easily renewable units is the crane controller made by the Electric Con- 
troller Supply Co. of Cleveland, U.S.A. Each resistance is complete in 
itself, and is attached to the slate base by a hexagon copper nut which 
serves as a contact stud. The resistance wires are wound on asbestos 
tubes, and the apparatus is therefore only suited for dry positions, since 
asbestos absorbs water readily from the atmosphere, and loses its insu- 
lating properties if used in exposed places. The current passes through 
an iron rod that supporta the asbestos tube, and the makers claim that 
iron is better than brass for this purpose, because it is magnetised by the 
current through the resistance spiral, and so provides a magnetic blow-out 
for the arc. 

A departure is made from the usual electromagnet for retaining the 
switch-arm in the full-on position in a starter supplied by the International 
Electrical Engineering Co. Instead of placing it at the free end of the 
switch lever, the no-volt coil is wound on an iron bobbin that forms 
the bearing of the switch spindle, When the starting resistances are also 
used to control the speed, this arrangement provides a no-volt release 
action that will hold the lever against the pull of the spring, not only on 
the last contact, but also on any intermediate position. Mesars. Ellison of 
Paris also make a combined starting and speed-regulating switch, in which 
the ordinary pattern of no-volt magnet is used in conjunction with two 
levers, one of which controls the current, and the other is held by the no- 
volt magnet against the action of the spring. When thecurrent is switched 
off, this lever flies back and carries the other lever with it. 

Veritys Limited have made two standard lines of starters, one with 
the resistance spirals embedded in sand for starting on light load, or 
for what we have called occasional use on full load, and another construc- 
tion for frequent use and for exceptionally severe conditions, in which the 
radiation type of resistance is used, the wire spirals being coiled round 
porcelain insulators and exposed to the air. When an overload release 
magnet is not provided, the switch is made on the usual lines, but the 
shunt field connection is joined, not only to the first contact of the resis- 
tance switch, but also, to the frame of the no-volt magnet coil, so that when 
the switch is in full-on position the starting resistances are not left in the 
field circuit, but are short-circuited. In the larger sizes, when the shunt 
current is too great to be safely passed through the iron magnet frame, a 
separate contact stud is provided for this purpose. The starters that are 
provided with an overload action havea single-pole switch in the armature 
circuit that is closed by moving the starting lever to the position in which 
the reeistance is all in circuit, and is then held closed against the action of 
a spring by the no-volt magnet. The overload magnet acts in the well. 
known way by short-circuiting the windings of the no-volt magnet. If the 
starting lever is moved over too rapidly the overload operates and releases 
the main switch, which then breaks the circuit, the arc being taken by 
carbon blocks. A unique feature of this starter is that the spring pulls 
the switch lever to the full.on poeition, instead of to the off position as 


: usual. 


In the larger sizes the contact plates are renewable from the front 
of the slate, and & carbon brush is used on the contact lever to protect the 
laminated copper brush and the part of the contact plates on which it 
moves from being roughened by the sparks. 

Messrs. George Ellison have introduced an automatic starting switch 
in which the motive power for moving the switch is provided by a small 
cylinder and piston connected to the water mains. When the motor is 
required to start, the movement of the float turne on a small two-way 
cock which admits water into the cylinder. As the piston slowly rises it 
first closes a double-pole main switch, and then proceeds to cut out the 
resistance step by step. When the tank is full the float again throws over 
the two-way cock connecting the cylinder to the drain pipe. The piston 
then falls rapidly, under the action of a weight, first inserting the resis- 
tance and then opening the double-pole main switch. To prevent the 
contacts from being roughened by the arc, a magnetic blow-out is provided. 


In opening the discussion, Mr. J. C. VAUDREY expressed the opinion 
that with the cheapening of the supply and the advent of motors larger 
than have hitherto been in use, it was clear that something beyond the 
mere starting resistances, such as dealt with by Mr. A. H. Bate, became 
nece«sary. They had already in Birmingham two types of such machinery. 
One method was te start through a motor-transformer, termed a teaser.“ 
This reduced the current to a low voltage with a corresponding increase of 
amperes. After the necessary start had been made, the teaser was cut out. 
The second method, and the one he thought more likely to come into 
use was the parallel-series system. The motor armature has in this case 
two armature windirgs and two commutators. For starting, both 
armature windings are put in series and afterwards changed over to 
parallel. By these means, 50 n.r. or 60 H.P. motors were readily put on 
the mains without trouble. The speaker emphasised the importance of 
covering up the parts of starting switches which are now left exposed, and 
predicted that, for large powers, nothing less than the cover to be seen 
on a tramway controller would sooner or later be allowed iu factories. 

Mr. BORNAND was of opinion that a properly constructed metallic 
starter was superior to the liquid type. In connection with these latter 
he mentioned a type wherein the water is replaced by graphite powder 
and which seemed to give very good results. Referring to the method of 
connecting up, he pointed out that if a second ring for the shunt current 
was not employed there was always a danger of the armature being short- 
circuited by the interruption of tbe shunt current, due to a loosening of 
the starting resistance connections. He preferred the second mode of 
connection, and was of the opinion that a properly designed motor would 
easily withstand the “kick” on switching off. The kick of the magnet 
was only about four times higher than the voltage of the main, and he 
thought undue importance was given to it. 

Mr. COWAN (Manchester) quite agreed with Mr. Bate tbat, properly 
made, the absorption type of resistance was the best. It was also the most 
mechanical He had recently made a test of the relative capacity of an 
open spiral resistance with a resistance of exactly the same length and size 
in every respect to that used in their "thermal capacity " resistance. 
The result of the test was that while the open type, with 1 H. r. on it, 
became red hot in a quarter of a minute, the thermal capacity unit in 
two minutes showed no sign of any high temperature sufficient to cause 
it to radiate light. As to liquid starters, he thought they were better 
suited than any other form for hoist and crane work. He agreed with the 
other speakers that all working parts ought to be enclosed. 

Mr. BUCKELL, of the Brush Company, was of the opinion that the 
absorption type of resistance was a troublesome piece of apparatus to 
repair, which disadvantage was not compensated by the little extra pro- 
tection afforded. Iron wire resistances, wound on asbestos tubes, gave 
great trouble, due to rusting, and he had to replace such resistances by 
platinoid wire wound on slate, and then experienced no further trouble. 
Mr. Bate’s second method of connecting up the switch appeared in prac- 
tice to give the most satisfactory results, as commercial motors had 
sufliciently strong insulation to withstand the kick. 

Mr. J. H. WOOLISCROFT pointed out that a boiling of liquid in & 
liquid starter could not take place, the dimensions being accordingly pro- 
portioned. But if the starter was used as a regulator it would certainly 
get hot enough to boil, but that was all; it would not be burnt out like an 
ordinary wire starter. A relief valve was fitted on the case of his switch 
to allow any gases produced to escape. The same liquid starter was used 
for any voltage, but the density of the liquid must be altered to suit 
different voltages. For lower voltages a larger ‘percentage of caustic soda 
had to be used. 

Mr. BROWN had found liquid starters very useful for intermittent work, 
such as organ blowing, for instance. 

Mr. GLENDENNING, speaking of the current on the first step, said 
they had many devices now for preventing anything going wrong excepting 
the switch itself. They might almost as well use alternating current if 
they were to have full load current on the starting of the motora. 

Mr. H. F. HUNT, of Messrs. Veritys, in referring to the drawback of 
having the shunt connected to the first contact of the resistance, on the 
ground that the field builds up slowly, thought that with large motors tbis 
drawback might be serious, but not in the case of small motors. To sup- 
port bis view, and to show how rapidly the field builds up, be mentioned 
a test with a 10 H.P. motor, iron-clad and built for 440 volts. The normal 
field current was 1'l amperes. One second after switching on, the shunt 
current was approximately 0°70, in two seconds 0°95, in three 1°08, in four 
1:095, and after five seconds 1:1 amperes, so that the field rose to within 
5 per cent. of its full value in about 24 seconds. He was in favour of the 
first arrangement of connecting the motor to its starter, As regards the 
difficulty of repairing the “absorption” type of starter, a properly con- 
structed resistance box filled with sand was almost, if not quite, as easy to 
get at and put right as a set of spirals boxed in with a ventilated cover. 
Enamel or china rheostats, on the other hand, were almost an impossibility 
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to repair. Unless a starter was for fairly frequent use, the temperature 
rise would not be very materially different whether the apparatus was 
ventilated or not, since the beat was all generated before any appreciable 
quanti ty had time to be radiated. 

Mr. BATE, replying to the discussion, said most of the speakers seemed 
to be at variance with him with regard to the connections, but they had 
not succeeded in convincing him. If for smaller motors even than Mr. 
Hunt mentioned, the shunt field rose in half a second, it was not at all in 
the nature of a blow, and did not strain keys and so on to anything like 
the same extent as the current applied directly with only the self-induction 
of the armature. He quite agreed with Mr. Bornand, and said that if the 
resistance was left in circuit with the shunt field with so many contacts, 
which were or might become loose, and also in view of the fact that it 
increased the speed by nearly 5 per cent., it would be very objectionable. 
But it was a very common thing to short-circuit that resistance through 
the iron frame of the no-volt magnetic coil. On larger motors, where the 
iron did not provide sufficiently good contact for that, an auxiliary con- 
tact stud served the purpose. "With regard to the starting current, full 
load current was, of course, passed on the first contact unless the thing 
went on to central stations where there were special rules. For his 
own part he thought 1j times full current was perfectly safe if the 
motor was properly constructed and had proper sparking limite. In test- 
ing motors properly designed from the commutation point of view, he had 
not found any difficulty in starting up with full load current. Mr. Hunt 
thought the three classes he proposed were not enough. That might 
be so, though they were considered enough for motors io America and 
Germany, where they had standardised rates, aud he (Mr. Bate) certainly 
thought they were better than no classes. Of course, he did not propose 
that this test should be applied to every starter that was made, but that 
the makers should state that the perti class, haviog already stood such 
a test, would stand it again. The starter should certainly be able to take 
overload so as to deal with any special defects in connection with the bearings 
or shafting or anything like that. Mr. Vaudrey had mentioned the American 
teaser system and the series-parallel motors as being likely to be the future 
methods of starting large motors. Those methods were very good indeed 
where speed control was necessary, but he must say he thought they would 
be too expensive for use in starting only. It certainly would be a great 
nuieance if they had to make an expensive motor or provide an auxiliary 
motor in order to get another motor running—an auxiliary that only had 
to be used just a few times a day. With regard to the tramway starters, 
of which Mr. Vaudrey spoke rather favourably, he (Mr. Bate) did not think 
they were suitable for power purposes, because it was necessary to 
have the resistance separate from the drum starter, and that involved a lot 
of loose wires, which were objectionable. You wanted your starter to be 
self-contained. 


SOME NOTES ON THE ELECTRIC LIGHTING OF 
RATHMINES.* 


BY G. F. PILDITCH. 


1 Aro to lay betore you this evening the more prominent 
de of the Rathmines electricity works. It is interesting to dis- 
tinguish between those features which are simply resultant of the 
conditions and those features which bear the impress of the designer's 
hand. Thus, for instance, the building consists for the most part of 
two large spans, boiler house and engine room alongside, the backs 
of the boilers lying parallel with the dividing wall. Where space is 
available this arrangement is almost inevitable, for shortness of 
steam-pipe connections and side-by-side progression of boilers and 
ines are two fundamental. laws whose breaking may involve the 
ertaking in perpetual losses. Our arrangements, though to my 
mind the best possible, are, of course, not without defect, but this 
defect will only become apparent after y increasing the capacity 
of the plant. In time, a station with parallel boiler house and engine 
room naturally exhibits a much greater increase in the line of boilers 
than in the line of generating sets, and the boiler house “runs away 
from” the engine room. This is very noticeable in works equipped 
with steam turbines. 
Another feature which is, perhaps, resultant of the conditions, is 
type was erected. A draught of air constantly rises through the 
e oe tower. A Klein cooling tower of the well-known chimney 
interior of this tower when warm water is falling over the top, and 
by the evaporation of a small portion of the water the remainder is 
much reduced in temperature. In our case the reduction amounts 
to about 27°F. when a 300kw. set is at work, and the water, relieved 
of these 27deg., is able to cause a vacuum of about 25in. It may be 
noticed that I attributed the whole of this cooling effect to evapora- 
tion. It is somewhat tempting to imagine that when we cascade 
water from a good height in mid-air, and thus bring every particle of 
the finely divided spray into contact with the air, a large amount of 
cooling is due to the simple contact. This is not so. The fraction 
of the total 27°F. due to contact with cold air is negligible, practically 
the whole of it being due to evaporation, and a hot summer air, when 
dry,is much more effective in cooling than the damp, cold air of 
winter, Ponga the initial high temperature of the water in summer 
masks the advantage thus gained. 


* Abstract of a Pa read before the: Dublin Looal Section of the 


Institution of Electrical Engineers, February 13, 1905. [A description of 
this station appeared in The Electriciun, Vol. XLV., p. 651.—Ep. E.] 


The position of the works with regard to thoroughfares has deter- 
mined several matters which are fairly obvious. Extension of 
engine room and boiler house could not take place across a public 
road, neither could it be allowed to swallow up the stack, hence the 
“ permanent” end of the building and the stack have been placed on 
the main road front. The stack has carried the economiser along 
with it, and the economiser in its turn has attracted the feed pumpe. 
The train of circumstances does not even end here, for the road 
whence many cables have entered already and more will enter in 
future is answerable for the position of the switchboard, and the 
switchboard, to save copper, has summoned the battery alongside. 
The road, moreover, has settled the point of main entrance, the main 
entrance decides the lobby and general offices, and the other offices 
follow as a matter of course. 

To judge from my remarks hitherto, one might almost suppose 
that the designing of an electricity works is a purely automatic and 
self-determinant process. Given certain conditions, their combined 
force can produce one result and one alone. This, strictly speaking, 
is abeolutely true. There can be only one arrangement And desien 
óf works to produce the best effect. In the locating of the smallest 
pipe or switch or valve there is obviously a predominating amount of 
reasons why that pipe or switch or valve should be placed in one 
corner rather than another. The perfect engineer can only hit upon 
the one position or design, therefore two engineers working quite 
separately upon the same site should produce identical designs. 

„Having now given you a list of those features which are easily 
traceable to the site or other local conditions, I will indicate a 
number of points which have been decided for us by our consulting 
engineer as a matter of his own particular choice. 
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= Dynamo + 
Fia. 1. 
High- Willans engines and Lancashire boilers have served us 
excellently. Whilst acknowledging the good performance of our 


boilers, however, I owe them a little grudge. The brickwork has 


iven a certain amount of trouble owing to the racking effect pro- 

uced by the expansion and contraction of the boiler. Most of this 
trouble has occurred in the back arches, where the bricks forming the 
first two or three rows have become loose and dropped down as the 
boilers cooled. In order to overcome this difficulty I have had angle- 
iron bearers fixed across from wall to wall, and have built the face of 
the arches into these bearers. A space of about 1]in. is left between 
the face of the arch and the boiler, and this space is filled up with 
boiler-covering material, which, being easily 5 allows the 
expension to take place freely. Since this modification has bean 
carried out we have not been put to any further expense in this 
direction. The trouble may be thought of little importance ; but, as 
much emphasis is laid upon the liability to rapid deterioration of 
brick casing in the water-tube boiler, I would certainly put it on 
record. It is true that the brickwork of a water-tube boiler suffers 
8 far hig er temperature; but, as far as I know, the trouble of 
longitudinal expansion met with in these works is quite unknown to 
the Babcock boiler. 

We have three Lancashire boilers, each 30Ít. by 8ft., and capable 
of evaporating 7,000lb. of water per hour at 160lb pressure and with 
feed water at 60°F. A fourth will have to be laid down very shortly. 
The boilers are all fitted with Vicars’ mechanical stokers, the gearing 
for which is driven by means of an electric motor, or alternatively 
by a small high-speed steam engine. At one time an elaborate system 
ol overhead bunkers was under consideration, but it was found that the 
saving in labour would not be sufficient to merit the additional capital 
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outlay. The coal is, therefore, fed into the hoppers by hand. For 
feeding the boilera there is a double-ram steam pump with 4in. by 
Gin, rams, an injector and an electric feed pump. The feed water 
is passed first through a Berryman exhaust steam feed-heater (utili- 
sing exhaust steam for the pump and condenser) and thence through 
a Green's economiser, fixed in the usual way in a by-pass off 
the main flue. The average temperature of the water on leaving 
the economiser is about 225°F, This is perhaps hardly as good 
a result as one would expect, but I think the explanation lies in 
the fact that a large percentage of the heat of the gases is wasted 
on the walls of the main flue, which was designed, of course, for a 
far greater boiler power than that already installed in order to allow 
for extensions. 

The original generators consisted of two steam dynamos rated for 
300kw. and 150kw. respectively, aud capable of giving 10 per cent. 
greater output for about two hours without undue heating. Each 
eet consists of two four-pole dynamos coupled direct to a high-speed 
engine. Some rather satisfactory figures for steam consumption were 
obtained at a recent test made on the planta, the consumption for the 
large set being 23 61b. and for the small set 2775 lb. of steam per 
kilowatt-hour. The tests made were under ordinary conditions, 
with the engines running on a vacuum of about 234in. A third set 
of generating plant is now being installed. The twin dynamos are 
by Dick, Kerr, and it may interest you to know that when testing 
this plant at Rugby a fortnight ago the whole load of 300kw. was 
suddenly thrown off without any necessity for shifting the brushes, 
not a single spark being visible. For condensing purposes we laid 
down a jet condenser capable of dealing with 10,000lb. of steam 
per hour. The condensed steam from the engines just about balances 
the loss in evaporation at the cooling tower. 


Fig. 1 shows the battery and booster connections Regulating 
cells, with their numerous connections, easily become “ earthed ” if 
they stand at a sufficient pressure above earth potential. So Mr. 
Hammond decided to do away with the connections altogether—from 
the outermost cells—and transferred them to the cells around the 
earthed or neutral point. The result is that instead of dealing with 
hundreds of volta from earth we merely deal with tens, and the leak- 
age no longer troubles us. But the advantage of the system does 
not end here. You will see that, in place of the usual double battery 
booster arrangement, we have only one machine at work on the 
regulating cells. The motor driving the battery booster is arranged 
to take current from either side ot the three-wire system at will. 
The 2 x 220 volts three-wire system of distribution has been adopted 
throughout. All the feeders and distributors are laid in cast-iron’ 
troughs filled in solid with pitch, but for house and lamp services 
steel-armoured cable is used without any further protection. The 
feeders are all designed for a drop of 30 volts on full load, and the 
feeding points are so arranged that each feeder supplies an area of. 
about a mile radius. As at present arranged, the network is divided 
up into eight sections, each section being supplied by a separate 
feeder. The distribution of the load up to the present is such as to 
permit of the network being split up in this way without causing an 
undue drop in pressure at any given part. The middle wire of the 
system is insulated throughout, except at the station end of the 
feeders, where it is connected to earth through a recording ammeter. 
A 40-ampere fuse is inserted in the earthing wire with a resistance 
in parallel with it. By this arrangement, should a big fault to earth 
develop, it is at once reduced to about 10 amperes by the fuse blow- 
ing and putting the resistance in circuit. Up to the present the 
average leakage to earth has been practically negligible, seldom 
exceeding more than about 0'5 ampere, even during the time 
of heavy load. All the disconnecting and feeder boxes are fixed 
in brick pits fitted with the usual pavement frames and covers. 
I have purposely avoided any attempt at making these brick pits 
water-tight, because my experience has always been that water 
will get into them, no matter what precautions are taken to keep it 
out. I have accordingly worked on the assumption that water is 
going to get in, and have left plenty of ways through the concrete 
forming the bottom of the pit so that it will have no difficulty in 
soakiny away into the Sound. Of course, if a box had to built ina 
particularly wet spot where the water was likely to rise above the 
level of the bottom of the box, I would make the box as watertight 
as possible and connect it to the nearest drain, but I am glad to say 
that up to the present it has not been necessary to treat any of the. 
Rathmines boxes in this way. | 


I decided to employ fuses in the disconnecting boxes. Plain 
' copper fuses fastened under screws should on no account be put into 
boxes under the street. Consider the high temperature which 
copper wire attains with normal currents. A No. 18 wire which 
fuses at about 100 amperes is cherry red at something over 40—that 
is to say, in ordinary running you are boiling up the surface of the 
pitch compound, you may even volatilise some of it, thus forming an 
explosive pas. At the identical moment when the proverbial old 
lady is walking over the box the fuse blows, the gas ignites; the lid 
rises with a paving slab on top, and the rest, as the novelist would 
say, is a blank." This is not the only trouble. At night the 
‘Various fuses warm up the air in the box and, cause it to expand, and 


if the gas is being generated at the same time it is quite possible for 
it to reach sufficient pressure to blow out the joint. In the morning 
the fuses cool down. The air, which forced out its way under heavy 
pressure last night, has spoilt the joint, so cold, moist air is now 
sucked inwards as a coneequence of the vacuum on cooling. This 
moist air deposits part of its water, and the next night the same 
thing happens again, and so the cycle of operations goes on until 
we have a deep layer of water all round our fuses ; therefore, small 
screw contacts should be avoided, and the fuses should be kept as 
far away from the compound as possible. 


The subject of fuses brings me back to the main switchboard in 
the engine room. It seems to me that far too little notice has been 
iven in the past to the question of low-tension cut-out devices 
hen one considera the enormous currents that these fuses some- 
times have to deal with, it seems obvious that the same careful atten- 
tion which has been given to the arc-breaking question where high- 
tension is concerned should be eonceded in fike manner to low- 
po working; and yet how often one sees the fuses on a 
ow-tension board, consisting of plain strips of metal, without any 
device whatever for breaking the arc, and fixed on the front of the 
switchboard, perhaps within a few inches of the switch handle. I 
am glad to notice, however, that makers of low-tension switchgear 
have given this matter more careful attention of late, and there are 
now several devices on the market which will break a heavy current 
quite harmlessly. 

The fuses provided for our extension panels arə of a shunted type, 
and they appear to work very satisfactorily; in fact, my advice is 
this: Use a copper or aluminium main fuse of open type and shunt 
it with a thin wire of high resistance muffled in a glass or fibre tube. 
Aluminium has a reputation for fusing with as little fuss as possible. 
Within certain limits it acts up to its reputation, and I think, perhaps, 
it is the best of metals, all things considered, for a main fuse. When 
a dead short-circuit occurs with several hundred horse-power behind 
it, however, there would appear to be a temporary upsetting of the 
laws of Nature, Even aluminium faila to grapple with these con- 
ditions, and we, therefore, shunt it with a fuse of much higher 
resistance. The effect is, of course, very simple. It is a principle 
already used in several high-tension devices. The main circuit is 
broken without any arc at all, for at the instant of dividing the shunt 
fuse is still keeping the two points at the same potential. Within a 
small fraction of a second, however, the shunt is broken also, but its 
path is a very long one, and it is “damped” by asbestos eg m I 
see no reason why this cheaper method should not be used for large 
machines and feeders in works of greater capacity than Rathmines 
Of course, there is just this possibility—that a careless attendant may 
have allowed an empty shunt tube to remain in position. The oil- 
break fuse, therefore, has an advantage in this respect. No inspection 
of the shunt has to be made from time to time; there is no possibility 
of omissions, for either the fuse is there and carrying current, or it is 
not there and the lights are out. 

To consider the switchboard as a whole, it is arranged in three 
separate panels, the positive switchgear being on the right-hand 
panel, the negatives on the left, aud the neutral wire and booster 
switchgear on the centre panel; the dynamo switches and instra- 
ments being at the bottom of the board, the omnibus bars in the 
middle and the feeder switches and meters at the top. The positive 
and negative bars each consist of three copper bars fixed horizontally 
at the back of the board, the dynamo and feeder bars being fixed 
vertically on the front of the board: By means of plugs connecting 
the front and back bars together all the feeders can be fed from one 
machine, or they can be split up and fed from separate machines if 
required. In order to minimise the expense of cables from the cells 
to the switchboard, the regulating switch has been fixed in the middle 
of the battery room, and is worked through bevel and chain gearing 
from hand-wheels on the switchboard. The arrangement gives every 
satisfaction, and as the switch is placed centrally with regard to the 
regulating cells, a very large saving of copper is effected. 


The main roads are lighted by means of 108 open-type arc lamps, 
placed about 65yds. to 70yds. apart, the height of the arc being 18lt. 
above the level of the pavement. Arc lamps consuming 10 amperes are 
used, and they are run in series of nine lamps each across the 410 
volts of the system. The posts are all fitted with lowering gear so 
that the lamps can be lowered to the ground for the purpose of 
trimming, and by this means two men are able to trim and clean the 
whole of the 108 lamps ina single day. The suspension wire which 
carries the lamp passes up the pole and through the curved tube of 
the bracket arm. The insulated leads to the lamp run through the 
same tube, but they are prevented from coming in contact with the 
lowering wire by means of a steel band, which passes through 
the centre of the tube and divides it into two semi-circular passages. 
The lowering wire rests on the bottom of the tube, and I must admit 
that I quite anticipated trouble from this source owing to the friction 
between the wire and the tube. I am happy to be able to state, how- 
ever, that my fears in this respect were absolutely groundless, as 
after two years’ use not one of the wires shows the least sign of wear. 

The lighting of the less important streets was originally carried 
out by means of specially-designed posts, each fitted with a double- 
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arm bracket and wit h t wo 16 c.p. lamps, the switch gear being located 
in the base of the posts. The «ffect of these two separate lamps of 
16 c.p. each is, to say the least of it, not very satisfactory, and as the 
posts are very expensive it soon became evident that unless something 
better and cheaper could be devised for this purpose the lighting of 
our side streets would continue to be carried out by means of gas. 
The only chance of reducing the cost to any great extent was by 
adapting the old gas lamp pcsts for electric light. I accordingly 
experimented with various ty pesof fittings with a view to determining 
how a good effect could best be obtained. "The conclusion I came to 
was that a single 32 c.p. lamp in an ordinary equare lantern (after 
fitting the top of the lantern with opal glass) yielded an excellent 
result. Several of the roads in Rathmines are now lighted in this 
way, and the general opinion seems to be that the effect is very satis- 
factory. At first I was rather dubious as to the best means of con- 
necting the lamp leads to the mains without weakening the system. 
After careful consideration, I decided to bring the end of the concentric 
main into a buried terminal box at the foot of the post, and to couple 
the lamp leads to the main therein, one wire being connected directly 
to the neutral wire and the other through an asbestos-covered fuse 
to the live wire. The box isthen filled in with compound just as an 
ordinary house service box. A fairly large fuse is placed in this box, 
as it is only necessary that it should blow when a dead short-circuit 
occurs between the two leads, a small fuse being provided in the 
switch box at the top of the post to protect the lampholder, &c. 

As the Rathmines undertaking is only a very young one, its records 
of working are but few, but I feel that you may find something of 
interest in the following data of the first year's costs of generation 
and distribution :— | 


Item. Amount. Per unit sold. 
Coal and other fuel e 0:85d. 
Oil, waste, water and stores .......... ʻi 88 n . 006d. 
Wages of workmen I 0 28d. 
Repairs and maintenance ....... ut. DOS. Rona .. Q0'l5d. 
Works cot Wa. er T 1:54d. 
Rents, rates and taxes ........ ——À 209: — 0°13d. 
Management expenses . 5581. . . 087d. 
Total costs preset £2, TIQ uS 1:844. 


The coal consumption during the year was 1,699 tone, the amount 
used per unit sold thus being 10 5lb. The output, maximum load 
and load-factor were as follows. | 

(a) Output: private, 112,968 units ; publie, 249,584 units—total, 
362,552 units. i | 

(b) Maximum load on feeders, 216kw. 

(c) Load-factor = A X 100 19 16 per cent. 

Bx 8, 760 

When the supply started in October, 1900, there were only 69 
cont umers connected to the maine, the lamp connections being as 
follows :—Private lighting, 2,480 8 c.p. lamps; publie lighting, 
2,660 8 c.p. lamps—total 5,140 8 c.p. lamps. On December 31, 1902, 
the number of consumers was 589, and the number of lamps connected 
as follows :— Private lighting, 13,564 8 c.p. lamps; public lighting, 
2,862 8 c.p. lamps—total 16,426 8 c.p. lamps. 

Although we began business with a charge of 6d. per unit to the 
ordinary consumers of electricity for lighting, it was ultimately 
considered desirable, in order to give our consumers the benefit of 
the lowest possible price consistent with our expenditure, to reduce 
the rate to 44d. per unit. For the public lighting a charge of £18 is 
made for the arc lampe, and £3. 10s. per pair of 16 c.p. incandescent 
lamps. Power is supplied at 3d. per unit. These charges, it is 
estimated, will produce the following average prices in the current 
year :— Private consumers, 4:48d. per unit; public lighting, 2 20d. 
per unit—total, 3 25d. per unit. It will, I think, readily be con- 
ceded that for a town where coal is a pretty expensive commodity 
these are extremely moderate charges. I am glad to add, however, 
that, notwithstanding these conditione, we feel assured of the attain- 
ment of a surplus profit after paying all our interest and sinking fund 
charges in our third year of operatione. 


DISCUSSION. | 

The CHAIRMAN (Mr. Porte) asked whether he was correct in under- 
standing from the Paper that each feeder supplied an independent net work, 
and that there were no connectors for joining up the network as a whole. 
He had found an arrangement for earthing the outers very useful in case 
of the occurrence of faults, and inquired whether such was in use. With 
regard to the arrangement of lanterns for street lighting, he asked if 
Mr. Pilditch had tried inverted cone reflectors over the lainps, and he con- 


sidered that a better diffusion of light could be obtained by means of some | 


such arrangement. | 

Mr. RUDDLE drew attention to the very low working costs of the 
Btation, and thought they were very creditable considering the short time 
that the station had been in operation. He pointed out, however, that 
they were chiefly due to the fact that in round numbers 250,000 unita were 
generated for public and 113,000 for private lighting during the last year ; 
the large amount of public lighting was, of course, an enormous help. He 
was quite in agreement with the policy of supplying a large number of 
public lamps from supply stations, In referring to the question of boilers, 


Mr. Ruddle stated that the tendency to raise pressure must necessarily 
result in increesed use of water-tube boilere, and he mentioned that in 
America recently laboratory experiments had been successfully made with 
pressures up to 1,000lb. per equare inch. The question to fuse or not to 
fuse was a serious one that was atill undecided, and the solution depended 
upon local conditions, but until it was settled one way or the other it could 
not be said that electricity supply was as reliable as gas. 

Mr. SHEARDOWN spoke doubtfully of the advisability of using mecha- 
nical stokers in small stations, It had occurred to him when he had seen 
stokers ehovelling coal into hoppers that they might as well be throwing 
it direct on to the fires, Well trained stokers could do as well as mechanical 
stokers, but no doubt his arguments only applied up to the point when 
labour began to be saved. Most of the trouble he had personally expe- 
rienced with stokers had been due to the driving shaft being placed under- 
ground, but he noticed that at Rathmines it was placed overhead. He had 
had bad experience of lead-covered cable laid in troughing from which it 
was supposed to be insulated by means of a filling of pitch. He found 
that if the core broke down to the lead, the current might get to earth at 
a considerable distance from the actual fault, and when the point was 
repaired, water having entered the cable, the same cycle repeated itself 
until the whole cable was destroyed. His view of the fusing question 
was, that the best solution was to provide circuit breakers in the atation 
and fuses in the network. 

Mr. BREW, in commenting on Mr. Pilditch's experience with the boilers 
at Rathmines, mentioned an experience of his own with locomotive type 
boilers at a London theatre. Great trouble had been experienced with 
leakage at one of the tube-plates, and the stoker heard a sharp report one 
evening when the boiler was working. This was found to be caused by 
the rupture of one of the fire-box stays, after which the tube-plate ceased 
to leak. The boiler was held rigidly at the two ends and severe stresses 
were set up in the barrel. When the stay was replaced steps were taken 
to prevent the recurrence of the mischief, IIe considered the failure of the 
insulation of copper rods in battery rooms to be due to osmosis, and asked 
whether trouble bad occurred at Rathmines from pitting of the contacts 
on the battery switch, a point with which he himself had experienced some 
difficulty when heavy currents were carried. Balancing of the load on the 
network was easier when the station was small, but in the Dublin sub- 
stations provision was being made for the insertion of a portable ammeter 
in place of the secondary fuse to show the out-of-balance current on any 
distributor. His experience with the earlier types of circuit-breakers was 
unsatisfactory, and he had known automatic switches to be packed into the 
on-position with wood and thus made quite useless, He had also found 
them to be thrown into vibration by the beat of the engine. In one case 
a town had been put in darkness through circuit-breakers being thus set 
into vibration with a gradual increase of the amplitude of the swing until 
the circuit was broken. He recognised the difficulties with fuses carrying 
large currents mentioned by Mr. Pilditch, and illustrated their behaviour 
by a comparison between an ordinary arc lamp and a 100-ampere search- 
light, pointing out that the area over which volatilization occurred was a 
function of the current, He had seen a 2,000.ampere arc Sin. long kept up 
with 130 volta. On the whole, he thought fuses on switchboards a nuisance 
and circuit-breakers preferable. Speaking of mechanical stokers, he said 
they were of course most suitable for steady loads, and with varying loads 
the difficulty encountered with them was that of increasing the fire 
sufficiently quickly to cope with increase of load. 

Mr. OLSSON thought the experience of the destruction of the brick- 
work of the flue referred to in the Paper was an unusual one, and that it 
must be due to some conditions peculiar to Rathmines. He could not 
agree with Mr. Pilditch that the leakage from copper rod was intolerable 
when connected to end cells, as he had found oil insulation to get over any 
difficulty of this kind. The arrangement for automatically inserting a 
resistance in the earthing wire, referred to in the Paper, is a very desirable 
one, but the Board of Trade regulation limiting the current in the earthing 
wire was unsatisfactory, as the earth ammeter only indicated the difference 
between the leakages on the two sides of the system, and if these leakages 
were equal it indicated zero, no matter how large they might be. 

Mr. PILDITCH, in reply to the various speakers, said that there were 
at Rathmines no connectors for joining up the networks fed by the different 
feeders, nor any arrangement for earthing the outers. He agreed that 
inverted cone reflectors tended to the better distribution of the light, but 
their general effect, he thought, was not so good as that of the arrange- 
ment named in the Paper. The favourable figures for cost obtained were 
no doubt due to the nature of the load, as stated by Mr. Ruddle. The 
difficulty experienced by Mr. Sheardown in the burning away of the lead 
covering was guarded againat at Rathmines by the provision of earth plates 
connected to the lead at frequent intervals. He had had no trouble from 
pitting the contacts of the battery switch. He agreed that oil insulators 
in battery rooms are satisfactory, but there was a greatly reduced risk if 
the regulating cells were in the middle of the battery. 
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CORRESPONDENCE. 


WIRELESS TELEGRAPHY AT THE ROYAL 
INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Theletter from the Marconi Company, dated July 16th 
and published in your current issue, may well cause yon 
surprise. I can, however, give you an account of its genesis, 
since, unfortunately, it admits of only one interpretation. 

On the 10th inst. you published a letter from me comment- 
ing upon the working at Poldhu on June 4th, and recording 
certain observations. These, it was pointed out, did not 
include the * resumed communication message received at 
the Royal Institution. The latter was a minor consideration, 
since that message might, obviously, have been sent later. 
The important point was as to previous messages, sent during 
the time covered by the observations recorded. Beyond that 
period, of course, my information did not extend. 

On the same date, the Morning Advertiser, having consulted 
me in reference to the matter, printed an article dealing with 
the subject. 

Subsequently, I received information concerning indepen- 
dent observations made at a later hour. These recorded the 
fact that a “ resumed communication“ message had been sent 
from Poldhu. Therefore, acting in a spirit of fairness, on the 
14th inst. I wrote letters stating the fact to yourself and to 
the editor of the Morning Advertiser. The latter gentleman 
received my letter on the 14th, in time for press. It appeared 
on the 15th. 

Meanwhile, we find the Marconi Company was preparing a 
“certified statement " to the effect that a “resumed communi- 
cation " message was sent from Poldhu. Such a statement in 
no way affects the observations I published, and, whatever 
point it might have had was destroyed by my Advertiser letter. 
I had, unsuspectedly, defeated a plan for distracting attention 
from the main issue. Thereupon, the Marconi people resorted 
to tactics which I need not characterise, since they are charac- 
teristic. They suggested that you had disclosed to me the 
contents of their statement, thus enabling me to concoct, and 
publish beforehand, a letter which rendered their statement 
pointless. | 

For such a suggestion, there cannot possibly be any justifi- 
cation whatever. My Adrertiser letter was—must have been 
in type before their statement reached you. Indeed, you say 
their statement was enclosed with another communication, 
dated July 15th. In that case, it must have been posted after 
my letter was published. It is open to anyone to draw his 
own conclusions. 

Now that we have all the evidence before us, we may 
profitably inquire more closely into the matter of that “ certi- 
fied statement." In it we find the following entry :— 

* My best thanks to President Royal Society and yourself 

for kind message. Communication from Canada was re- 
established May 23rd.— Marconi, Poldhu." 
Various assistants certify that a message in those words was 
sent from Poldhu to Chelmsford at about 5:15, and thence to 
the Royal Institution. Now, Sir, I will ask you to consider 
the situation. Poldhu was sending out certain words at a 
certain time. Other wireless stations for miles upon miles 
around were receiving those words. If I now say what is not 
correct, there are dozens of independent observers who can 
contradict me. I beg them to do so if I need correction. My 
information is that no message worded as above was sent out 
from Poldhu on June 4th. The message actually sent ran :— 

* P.D. to R.I.—To Prof. Dewar. To President Royal Society 
and yourself thanks for kind message. Communication from 
Canada was re-established May 23rd, — Marconi.“ 

The same meaning is expressed, it is true, but the wording 
is different. The message is not even addressed to the same 
people. Chelmsford could easily have sent such a message 
without having received a word from Poldhu. The dis- 
crepancies certainly demand explanation; particularly so, in 
view of the Marconi Company's certified statement.” 

As to the sneer concerning certain persons endeavouring 
“to pick up all our messages,” let me quote a remark made by 


a neighbour of the power station at Chelmsford. He said :— 
* When they are sending, you don’t want any instruments ot 
get the message. Why, they wake up half the parish, and 
shunting goods trains is not in it ! "—Yours, &c., 


Porthcurnow, July 21. NEVIL MASKELYNE. 


THE BESSEMER MEMORIAL FUND. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As there appears to be some confusion and misunder- 
standing in the public press and in other quarters in regard to 
the combined“ Bessemer Memorial” and “College of Techno- 
logy schemes, I am directed to request you to be good 
enough to give publicity to the following statements to obviate 
further misconceptions. 

The Bessemer Memorial proposals have been framed with a 
full knowledge of, and with due regard to, the proposals out- 
lined in Lord Rosebery's letter to the London County Council 
—indeed, those responsible in each case have been in close 
consultation throughout. The two schemes, however, must 
necessarily continue for the present to be directed separately, 
though they will be controlled by joint trustees. 

There is no danger of antagonism or overlapping in regard 
to the schemes themselves or to existing educational institu- 
tions. The central idea of the proposed college for advanced 
specialised training in technology, is to supplement and com- 
plete the training afforded by existing colleges. By uniting 
forces and by interchange of students and subjects, the best 
possible use of facilities now available at South Kensington 
and elsewhere will be assured, and the new college will be the 
centre for advanced scientific technology, not only for Great 
Britain, but for the whole empire. It is admitted on every 
hand that such a central organisation is imperatively demanded 
by ever-increasing industrial requirements in regard toefficiency, 
not merely of the “rank and file,” but of the leaders of all 
branches of industry. 

As regards the Bessemer Memorial, the aim of the com- 
mittee throughout has been to unite all sections of the mining, 
metallurgical and engineering industries to do honour to the 
memory of one of the world’s greatest benefactors in a manner 
best calculated to advance the industries to whose remarkable 
development Bessemer so largely contributed. As stated in the 
resolution proposed by the Duke of Norfolk and unanimously 
adopted at the Mansion House meeting, the Memorial is an 
* Educational work as far-reaching in its beneficent influence as 
are the results of Bessemer’s great invention.” 

For the purposes of the advanced metallurgical training and 
specialised research works, it is proposed that London shall be 
regarded as the centre for the metallurgy of copper, silver, 
gold, &c., Sheffield as the centre for steel and Birmingham as 
the centre for cast and wrought iron and alloys. This decision 
will not, however, prejudice the claims of other metallurgical 
centres for participation in the Bessemer Memorial Fund. 
It is also intended that the post-graduate scholarships shall, in 
part, be international. 

It has been impossible so far to do more than indicate the 
gencral lines of the combined schemes, but it is hoped that the 
details, which necessarily demand the most careful attention, 
may be sufficiently advanced to enable the committee to sub- 
mit the complete scheme in October. Meanwhile, any com- 
munication on the subject addressed to the undersigned will 
receive due attention. | 

I am further authorised to state that, in addition to the 
expressions of approval from the King and the Prime Minister 
conveyed to the Mansion House meeting, the combined schemes 
are receiving the most cordial and active support of His 
Majesty's Government and of educational authoritiesin London 
and the provinces.— Yours, &c., C. McDERMIb. 

Hon Secretary to the Committee. 


Salisbury House, London, E. C., July 21. 


TECHNICAL EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In the current number of your paper it will be seen 
that an advertisement appears for a demonstrator of electrical 
engineering at the Manchester School of Technology. Candi- 
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dates are required to have had a sound theoretical training 
supplemented by practical work or a course of research. From 
this it will be seen that the gentleman who is appointed may 
have had no works experience at all, and this in such an clec- 
trical engineering centre as Manchester! Is this technical 
education or science teaching ? They are not the same, as some 
people think.— Yours, &c., Tar Bott, 


PARLIAMENTARY INTELLIGENCE. 


SOMERSET AND DISTRICT ELECTRIO POWER BILL. 
BRISTOL TO BE INCLUDED IN THE COMPANY'S AREA. 


On Thureday last week the promoters’ case was concluded, and the 
Bristol Corporation proceeded with their case with the object of showing 
why Bristol should not be included within the scope of the bill. 

Ald. PEARSON, chairman of the Electricity committee of the Bristol 
Corporation, speaking of the development of their electrical under tak ing, 
said that they had made arrangements for 6,000 additional kilowatts to be 
ready by the autumn. For power purposes their charge per unit was 12d., 
and it was subject to a discount up t» 20 percent. Therefore, the charge to 
large consumers came down to 12d. per unit. The price that the promoters 
were asking to charge was Jd. per unit. 

Mr. MACASSEY : That is the maximum. 

WITNESS also said his committee had adopted the policy of earning 
sufficient to pay interest and sinking fund charges and to secure a reason- 
able reserve fund, but when a profit justified a reduction they at once 
reduced their price. That policy would be puraued by the Council in the 
future as in the past, and it bad paid them. Ile would be surprised if, 
with further development, at the end of this year or next year at the 
latest they did not reduce it to ld. per unit. A competition would prevent 
the necessary development, and would prevent the Corporation from 
attaining the ultimate reduction they had hoped for. He thought that if 
ever there was a case for exemption from a power bill, Bristol presented 
such a case. 

Mr. SHIRESS WILL, K.C. (cross-examining), said there would only be 
competition with the Bristol Corporation if the Corporation failed to do 
their duty in the opinion of the Board ot Trade. 

WITNESS admitted that that was 80, but contended that the Board of 
Trade should not be left to decide—it should be left to Parliament. 

Sir WILLIAM PREECE, consulting engineer to the Bristol Corpora- 
tion, supported the views of the previous witness. 

Mr. BROUGH TAYLOR, consulting engineer to the Bristol Waterworks 
Co., said that the business streets of Bristol were so congested under. 
neath that he had had to go by way of by-streets in order to lay water 
mains and it would be under those busy streets that electric cables would 
have to go. The busy streets of Bristol were even more congested than 
the Strand and many of the principal London thoroughfares, 

Mr. H. FARADAY PROCTOR, electrical engineer to the Corporation, 
said that if Bristol was split between two electrical undertakings it would 
injure the Corporation and prevent their further reducing the charges, 

Mr. BALFOUR BROWNE, K.C., in addressing the Committee for 
Bristol, said that it was not essential that this scheme should ‘ome into 
Bristol. The Corporation feared nothing as long as there was fair com- 
petition, but this company could not live outside Lristol. If once the 
Board of Trade decided against the Corporation, and the company got into 
Bristol, they would try by all means, cutting rates and otherwise, to get 
business. ‘Therefore he asked for protection from such cutting of rates, 
and that Bristol should be exempted from the operation of the bill. 

Mr. SHIRESS WILL, in reply for the promoters, said that the Board of 
Trade would have to give their consent before the company could compete 
with the Corporation, because the company could not supply electricity in 
Bristol unless the Corporation gave its consent and were in a position to 

supply on reasonable terms, and in case of dispute the Board of Trade were 
to decide about the reasonableness of the matter. He submitted that by 
this bill Bristol would not be hurt so long as it did its duty. 

The CHAIRMAN : We think that the preamble of the bill is proved, but 
that the Corporation of Bristol must be protected against undue inter- 
ference and undercutting of prices and anything like au uudue preference, 
so that this company should not come in and charge absurd prices. We 
think that some official from the Board of Trade should come here to give 
us some information as to the exact form of some of these clauses in order 
that we may carry out the views expressed. 

On Tuesday, the Committee met to discuss clauses. The promotera, in 
addition to the clause given on p. 135 of our issue of May 8 (now clause 50) 

. proposed an additional one for the protection of the Bristol Corporation. 
Section 1 of this clause provides that any extension of the county area 
within the next two seasions of Parliament shall be deemed to be the 
county of Bristol for the application of the provisions of this Act. Section 
2 reads as follows :—The determination of the Board of Trade under the 
section of this Act, the marginal note whereof is Limitation of Powers," 

{clause 59 referred to above] that the consent of the Corporation to the 
company supplying energy within the City as it now exists or may be 
extended, as aforesaid, has been unreasonably withheld (so as to entitle the 
company to supply under this Act to any particular consumer) shall in each 
case relate only to the particular supply in respect of which the consent of 
the Corporation shall have been withheld, and shall not bs deemed to 
authorise the company to supply energy within the city as it now esists, 
or may be extended as aforesaid to any person other than the consumer 
to whose intended supply such determination shall relate. [We are in- 
debted to Messrs. Roberts & Co., the Parliameutary agents for the bill, 


for permitting us to see the full text of the clause.] The Committee 
passed this clause, with others, and the bill was ordered to be reported for 
third reading. 


CHARD GAS BILL. 


REFUSAT TO GRANT ELECTRIC LIGHTING POWERS. 


On Friday, July 17, this Dill came before the Committee on Unopposed 
Bills of the House of Commons. The object of the measure is to authorise 
the Corporation of Chard to purchase the undertsking of the Chard Gas 
Co., and to supply gas and electricity within their borough and the 
neighbourhood. 

The Hon. T. H. W. PELHAM, of the Board of Trade, informed the 
Committee that for some years past it had been the custom that powers 
with regard to the supply of electricity should be obtained by means of a 
provisional order from the Board of Trade, and, in some cases, applications 
made to Parliament for euch powers had been refused. There were certain 
inconveniences altending the grant by bill of these powers. Under a pro- 
visional order, if the work was not carried out by the promoters within a 
certain time, the Board had power to revoke. He understood the Board 
would still possess that power under the bill, but it would, he submitted, 
not be convenient that the Board should be called upon to revoke the 
actions of Parliament. Further, it was not easy to look after these things 
when the power was given by bill. There was a tendency on the part of 
local authorities who were the owners of gas undertakings to keep 
electric lighting powers in exi-tence in order to prevent competition. 'The 
Board bad to look out for that, and if, after, say, a couple of years, a local 
authority was not exercising its electric powers, they called on them for 
an explanation and to show cause why thoee powers should not be revoked. 
If the powers were contained in an act, the Board, unless they were very 
sharp, would not have a record of them, but they kept a bound record of 
the provisional orders and went through them every year. It was not the 
duty of the Board to oppose the grant of the power sought, but they 
wished the ('oinmittee to be aware of the facts. 

Mr. PRITCHARD, parliamentary agent for the bill, said Chard Was 
bound to promote a bill for the purchase of the gas undertaking in con- 
sequence of a clause inserted in an act of last year. At the same time 
they desired to have electric powers, so as to have the choice of the two 
illuminants. In those circumstances they did not see why they should 
incur all the additional expense of promoting a provisional order when 
they could put a few provisions in the bill which they were promoting for 
the purchase of the gas undertaking. The Board of Trade would have 
exactly the same powers under the bill as they would have under a 
provisional order. 

After some discussion, the CHAIRMAN said the electricity clauses had 
better be struck out. When the Corporation wanted power as to the 
supply of electricity they could apply for a provisional order. 


OTHER ELECTRICAL BILLS. 


The Wigan Corporation Tramways Bill was read a third time and passed 
in the House of Lords on Thursday last week. In the House of Commons 
on the same day the South Lancashire Tramways Bill was read a third time. 

On Monday, in the House of Lords, the City and South London Railway 


Bill, the Romford and District Tramways Dill and the Newcastle-upon- 


Tyne Electric Supply Biil were read a third time. In the House of Commona, 
the Carnarvonshire Electric Power and the Fife Electric Power Bills were 
read a third time, and the South Staffordshire 'l'ramways Bill a second time, 

In the House of Lorda on Tuesday the Scottish Central Electric Power 
Bill was read a third time and passed. Jn the House of Commons the 
Dudley, Stourbridge and District Tramways and the Poole aud District 
Electric Traction Bill were read a third time. 

The Tynemouth and District Tramways Bill was read a third time in 
the House of Commons on Wednesday. 

The Hove, Worthing and District Tramwaya Bill passed through the 
House of Commons Committee stage on Tuesday as an unopposed measure, 

The bill promoted by the City of Birmingham Tram says Co. for the 
extension of their lines from Yardley to Shirley and Olton came before a 
Committee of the House of Commons, which found the preamble proved. 
As when the bill came before the House of Lords (The Electrician, June 26, 
p. 423), it also sought to obtain permanent running powers within the 
city, but this was refused. 

Tie Bradford Corporation Bill, which includes some short extension of 
the city tramways, came before a House of Commons Committee on Tues- 
day, ‘and the preamble of this portion was found to be proved. The 
measure has already passed the House of Lorde. 

The two bills of the Rochester Corporation and the Chatham and Dis- 
trict Light Railways Co. whch propose to construct new lines in those 
districts, and which have passed through the House of Lords (The 
Livetrictan, May 22, p. 218), came before a House of Commons Committee 
on Monday. Mr. E. Rotter, consulting engineer to the Rochester Corpora 
tion, Mr. T. H. Minshall, consulting engineer to the Chatham and District 
Light Railways Co., and Mr. S. Sellon, gave evidence in favour of the bill, 
aud in spite of great opposition on the part of the South-Eistera Railway 
Co. and a large number of frontagers, the Committee found the preamble 
proved, 


HIGH-TENSION OVERHEAD WIRES. 

In the House of Cominons, on Monday, Mr. MARKHAM asked the 
Preeident of the Board of Trade whether, seeing that the Governments of 
America, France, Germany, Switzerland, Italy, and other countries had, 
during the last 10 years, passed laws regulating the methods of dis- 
tributing high-tensiun current by overhead wires, which had resulted in a 
widely employed u-e of electricity for industrial purposes, he would say it 
there was a single case in Great Britain or ireland where high-tension 
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current overhead wires had been installed. He also asked whether, in view 
of the continued refusals of the Board of Trade to grant facilities to 
manufacturers in this country to use high-tension bare wires, for the 
alleged reason that these wires might be dangerous to the public, he had 
taken any steps to ask the Foreign Office to obtain reports from 
his Majesty's consuls abroad as to whether any accidents had been 
caused by this system of power transmission. He further asked whether, 
on June 19, 1901, the chief electrical adviser of his Department received 
from the secretary of the London Chamber of Commerce a memorandum 
drawn up by a committee of electrical experts in this country stating that 
the Board of Trade regulations had hitherto practically entirely prohibited 
overhead wires in the United Kingdom except under such conditions as 
to make it impracticable ; and would he say if this memorandum was 
brought to his notice, and, if so, when; whether new regulations have 
been issued in substitution of the old regulations, and whether regulation 
No. 33 relating to aerial conductors bad been cancelled. 

Mr. G BALFOUR aaid that there wasno case in Great Britain or Ireland 
where bare overhead wires had been installed for the transmission of 
electricity at high voltage for industrial purposes. The Department had 
not been asked to sanction this method of supply until quite recently, and, 
as he had already intimated, it was ready to give favourable consideration 
to eachapplication, He had no objection to ask the Foreign Office for 
copies of the laws of the countries referred to, and for some reports as 
suggested. The memorandum referred to was sent in a covering letter 
addressed to the electrical adviser of the Board of Trade, with a request 
that that officer would receive a deputation. The electrical adviser 
answered the memorandum himself, and the matter was properly within his 
cognisance. He(Mr.Balfour) had given his personalattention to this question. 
The Board of Trade had been, and still was, prepared to consider each 
case on its merits without reference to any model regulations. In the 
cases now under consideration, the electrical adviser would prepare special 
regulations applicable to the circumstances of each case. Model regula- 
tion 33 did not appear to relate to aerial conductors. If the hon. member 
referred to regulation 23, that was not a model regulation, which would 
now be insisted upon in dealing with a high-tension system. 

[Regulation 23 is as follows :—'' Every high-pressure aerial line shall be 
efficiently suspended by means of insulating ligaments to suspending wires, 
so that the weight of the line does not produce any sensible stress in the 
d rection of its length. All suspending wires, if of iron or steel, shall be 
galvanised.’’] 


MUNICIPAL TRADING. 

The Joint Committee on Municipal Trading heard further evidence on 
Thursday July 16. 

Mr. GRAHAM MURRAY, M. P., the Lord Advocate for Scotland, described 
the Scotch methods of auditing municipal accounts. The larger burghs 
appointed their own auditors, but the Corporations of Edinburgh and 
Glasgow were greatly in favour of an independent audit for the larger 
towns, At present the auditor had the power to make a special report 
when in his opinion something bad been done contrary to law. He 
(witness) thought the auditor should state in his report whether a profit 
had actually been made or not, as it was an easy matter to hide this in the 
absence of a professional auditor. 

Mr. HENRY ROBERTS, of Warrington, said that, in his opinion, the 
audit by elective auditors was unsatisfactory. In Warrington the appoint- 
ment of the auditors was a matter of arrangement between the political 
parties, but qualified accountants should be appointed, the appointment 
aud dismissal being subject to the approval of the Local Government 
Board. Reports should be sent to the Local Government Board and 
published in full. 

Mr. J. Whittle, town clerk of Warrington, Mr. Robert Hyde, town clerk 
of Stockport and Mr. T. Loftos, town clerk of Blackpool, also gave evidence. 

On Monday, July 20, the town clerk of Southampton gave some brief 
evidence. 

This concluded the evidence which will be taken by the Committee, 
which is now considering its report. 


LEGAL INTELLIGENCE. 


— 


Dixon v. Ito Syndicate (Ltd.). 

This case on Saturday came before the Master of the Rolls and Lord 
Justice Cozens- Hardy in tlie Court of Appeal, on an appeal by defendants 
who were sued as trustees for the London and Counties Electric Tramways 
Corporation (Ltd.). 

Mr. RUFUS ISAACS, K.C., said the appeal was from an order made by 
. Mr. Justice Walton, who had varied an order made by the Master. The 

plaintiff claimed £7,401 under an engineer's certificate for work done 
under a contract, and damages for wrongful determination of an agreement 
by defendants. As a condition to defend the Master ordered defendants 
to bring the £7,401 into court, and Mr. Justice Walton varied the order 
by directing that £6,660 should be brought in, and gave leave to defend 
the action as to the balance and as to the claim for damages. The present 
appeal was for unconditional leave to defend, and the learned counsel 
explained that Mr. Dixon entered into an agreement with defendant com- 
pany, who had purchased from the West Ridiug Tramways and Electricity 
Supply Co. certain rights to construct tramways and erect electrical plant, 
to carry out the obligations of the Syndicate under an agreement of 
March 7, 1902, for £220,000. Under this agreement he was to be paid half 
the contract price at least in cash and the balance at the option of the 

Syndicate, eitber in case or shares in the West Riding Company. The 
work, as it progressed, was to be passed by the engineer, and the plaintiff 
was only to be paid on his certificate, Subsequently a Mr. Schenk came 
upon the scene, and by an agreement between the parties Schenk was to 


pay Mr. Dixon, but if his engineer refused to give a certificate, or if from 
any other cause he did not pay, plaintiffs former agreement was to hold 
good against the Ito Syndicate. All the work executed prior to November, 
1902, was paid for. Then came the work for which the £7,401 was claimed. 
Mr. Schenk's engineer refused to pass it, alleging that it was not properly 
done, and therefore, although the other engineer had given his certificate, 
that gentleman declined to pay, and the plaintiff thereupon sued the 
Syndicate. The learned counsel submitted that the Syndicate bad a good 
defence to the claim, and further, that the facts and documents were too 
complicated for this to be a proper case to be tried under Order XIV. 

At the close of the argumente, the Master of the Rolls said the case 
could not be properly tried under Order XIV., but must go for trial in 
the ordinary way, defendants having unconditional leave to defend. 

Lord Justice Cozens-Hardy concurred, and the appeal was allowed. 


222 a ——————M— — — 


Ash and another v. Great Northern, Piccadilly and 
Brompton Railway Co. 

On Wednesday Mr. Justice Kekewich concluded the hearing of this 
action, which was brought for an injunction to restrain the company from 
committing a nuisance in connection with the excavation of a tunnel at the 
station site in Sloane-street, and there was also a claim for damages. 
Plaintiffs occupied flats overlooking a strip of land where the company's 
servants were at work, aud it was alleged that the noise of carting clay and 
earth at night, the hammering of timber, the use of a steam crane, &., and 
the shouting of workmen created a nuisance. The defence was that the 
work was being done iu pursuance of statutory powers, and was done with 
due care, judgment and caution and without negligence. 

After hearing evidence of engineering experts and others, his LORDSHIP 
held that defendants had acted reasonably and in the exercise of their 
powers from Nov. 1, 1902, when their act received the Royal assent. Prior 
to that date the plaintiff Ash bad suffered inconvenience and was entitled 
to compensation. He, therefore, gave judgment for defendanta without 
costs, Mr. Ash to be paid £20 compensation for damages prior to the date 
mentioned. 


Prankard v. Lee. 


Mr. Jusice Buckley, in the Chancery Division on Monday, concluded 
the hearing of an action for the return of £500, which plaintiff invested in 
the Recordiog Telegraph Corporation (Ltd.), on the ground of alleged 
fraud and misrepresentation by defendant, the promoter of the company. 
The defence was a general denial of the misrepresentationas. 

Mr. H. TERRELL, K.C., for the defendant, said Mr. Lee's position was 
that it was entirely a mistake on the plaintiff's part, whose memory was 
completely at fault, and it had been agreed tbat the action should be dis- 
missed, the defendant to pay back the £500 and to take from the plaintiff 
the securities he had received from the defendant. 

Mr. ASTBURY, K.C., for plaintiff, agreed that his client was mistaken, 
and there was no justification whatever for the charges he had made against 
defendant. 

The action was accordingly dismissed by consent, with costa, 


Day v. British Electric Tramways Co. (Ltd.). 

In the Chaucery Division on Tuesday, Mr. Justice Kekewich made an 
order for the production of certain documenta necessary in an action which 
plaintiff is bringing to obtain rescission of a contract to take shares on the 
ground of misrepresentation in the prospectus. 


Electric Traction Oo. v. Electric Tramways Construction and 
| Maintenance Co. 


Mr. Justice Swinfen Fady, in the Chancery Division on Friday, 
heard a motion to continue the appointment of a receiver to the defendant 
company till trial of the action. Counsel said no progress had been made 
with the action since the appointment of the receiver a month ago, in 
anticipation that proposals for reconstruction would be agreed upon. 

His Lordship declined to continue the appointment for more than a week. 


Meter Reading Right of Entry without Notice to Consumer. 


At the Brompton (London) County Court on Monday, before Mr 
Clement Lloyd, the Brompton and Kensington Electric Supply Co. applied 
for an injunction to enable them, by their inspectors, to enter the premises 
of a Mr. and Mrs. Shadforth, for the purpose of reading the company’s 
supply meter. 

Mr. E. PUGH, solicitor for the company, explained that the company 
was bound by Act of Parliament to supply electricity for lighting to 
any person residing in the district who sent in application. The act gave 
the company certain facilities for conducting their business ; in sec. 24 of 
the Electric Lighting Act, 1882, it was set out that any officer appointed 
by the undertakera might, at all reasonable times, enter any premises to 
which electricity was, or had been, supplied by the undertakers to inspect 
the meter, &c. There was a contract between the company and Mrs. Shad- 
forth, for the supply of electricity to the house—she being the lessee —but 
on various occasions she refused admission because no appointment had 
been previously made. The plaintitf company had some 5,200 customers, 
and their meter readers had to make their inspections within about a week 
or 10 days of quarter day. The company's business would be dislocated if 
they had to send a notification to each customer to make an appointment. 

Mr. T. J. OWENS, secretary to the company, said that he had personally 
drawn Mrs. Shadforth’s attention to the Act of Parliament. 

The JUDGE : The question is whether it was reasonable or not for the - 
officials to call and read the meter without first making an appointment. 

Mrs. SHADFORTH said that, having had several things stolen from her 
house, she gave instructions that no workmen were to enter the house 
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unless an appointment had been previously made. "When she was at home 
and saw the inspectors they were never refused admission. On one 
occasion she asked the inspector whether he had any evidence to show that 
he came from the company, and he referred to the letters on his cap. 

His HONOUR aaid before he could grant the injunction he would have 
to be satisfied that the lady had acted, under the circumstances, unreason- 
ably, but although she might have got angry he came to the conclusion 
that she had done nothing to justify the granting of the injunction. There 
must, therefore, be judgment for the defendants with costs. 


Cutting Off Electricity Supply. 

At Lambeth (London) Police Court last week the South London Electric 
Supply Corporation were summoned by Capt. J. C. Livett for unlawfully 
discontinuing the supply of electricity, and for having made default in 
supplying electricity pursuant to the provisions of the Electric Lighting 
Orders Contirmation (No. 6) Act, 1902. It will be remembered that the com- 
pany recently sought to recover in the Lambeth County Court 63. from com- 
plainant for meter rent. After hearing evidence, a consultation took place 
between the legal advisers of the parties, and a settlement was arrived at 
by which the company agreed to make some compensation to Capt. Livett, 
to pay his costs, and to re-connect his premises without charge, and the 
suiumons was then withdrawn. 


Alleged Street Obstruction. 

At the City Summons Court on Friday an employé of the Charing Cross 
and City Electricity Supply Co. appeared to &n adjourned summons for 
causing a truck to stand longer than necessary for loading or unloading. 
The case had been heard by Ald. Dr. Crosby, who had been asked to state 
a case for appeal, but bis suggestion that the company, the Corporation and 
the Board of Trade should try and agree upon the hours during which the 
company’s street work should be carried out was agreed upon. 

Mr. VICKERY, who now represented the Corporation, said the hours 
were fixed under the Sewers Act, 1848, and the Corporation had asked the 
Board of Trade to approve of the same hours for the work of the Charing 
Cross and City Company. The matter was still before the Board of Trade. 

The MAGISTRATE (Sir Horatio Davies, M.P.) decided to ignore the 
agreement, and stated that he would bear the case and give his decision. 

Evidence was then given that a truck and tent obstructed traftic from 
9 a.m. till 12:30 p.m. 

Mr. FRAMPTON, for the company, urged that the company were doing 
the work under statutory powers, but the magistrate said much public 
inconvenience was caused, aud he decided to fine the company 20s. and costs. 

Notice of appeal was immediately given. 


Water Supply to Electricity Works. 

At Tendring Hundred Petty Session Court last week the Tendring 
Hundred Waterworks Co. were summoned for neglecting to furnish on 
July 7 a supply of water to the Coast Development Co.'s electricity works 
at Walton-on-the-Naze, 

Mr. E. J. NALDRETT, for complainants, said the Tendring Waterworks 
Co. was incorporated in 1884, and shortly afterwards took over the under- 
taking of the Walton Gas and Water Co., and for a time supplied gas for 
public lighting, but when their contract came to an end arrangements were 
made for the electric lighting of the town by the Coast Development Co. 
Upon obtaining this contract the latter company removed their works to 
another part of the town, and required a supply of water from defendanta. 
Counsel contended that as defendants were by virtue of sec. 48 of their act 
under statutory obligation to give a supply of water to “any house or 
premises where any trade or business is carried on," they were compeiled 
to give a supply to the electricity station. 

Mr. F. W. HUNTER, superintending engineer of the Coast Development 
Co., said defendants had suggested that complainants should put down gas- 
driven plant, and that defendants should then supply gas to the gas engines, 
but as complainants had steam engines installed, and a change to gas 
driving would entail an outlay of £1,500, the suggestion could not be 
entertained. i 

Mr. DOCKRELL, chairman of the water company, said the demands 
for water for domestic purposes were too great to pernit supply being 
given ; the company had, however, bought a site for new works, which 
would enable them to give the supply required. 

Mr. HOOD, for defendants, maintained that the supply was demanded 
not for trade or “business” purposes, but for manufacture, and 

denied tbat defendants were averse to supplying water to complainants 
because they did not wish the latter to generate electricity. 

The majority of the bench took this view, and dismissed the summons. 


Electric Cranes in Germany.—Only a few years ago hand cranes 
were chiefly used in the German shipyards and docks. For a short 
period these were superaeded by steam cranes, but to-day the elec- 
tric crane is coming into general use, not only on shore but on ship- 
board, and especially for the handling of the cargoes of some of the 
largeat vessels afloat. The largest electric crane in the world is now 
installed in Kiel harbour, and has been erected in a position which 
allows of two large vessels being docked on either side of the crane. 
This not only provides for the loading and unloading of cargo, but 
for the interchange of cargo between vessels taking different sea 
routes. The crane is constructed for a maximum of 150 tons at one 
lift, and was built by a Kiel firm, Gebruder Huwolt, the electrical 


equipment being provided by the Union Elektricitäts Gesellschaft. 


MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for three appointments as assistant super- 
intendents in the Indian Telegraph Department. Commencing 
salary 4,200 rupees a year. Applications will be received by the 
secretary, Judicial and Public Department, India Office, Whitehall, 
London, S. W., until Aug. 1. See also advertisement. 


The Governors of the Borough Polytechnic Institute require 
assistant lecturers and demonstrators in the chemistry and engineer- 
ing departments, and also a lecturer on building construction for 
evening classes and a junior demonstrator in the physics department. 
Particulars from the principal (Mr. C. T. Millis), 103, Borough-road, 
London, S.E. Applications by July 27. See advertisement, 


Hoylake and West Kirby Urban District Council require a chief 
assistant electrical engineer, Salary £125 perannum. Applications 
to resident electrical engineer (Mr. II. McHatlie), electricity works, 
Hoylake, Cheshire, by 25th inst, See advertisement. 


An experienced electrical engineer is wanted for India. Must be 
capable of tendering for and superintending the erection of plants. 
Applications to E, 336, Messrs. Dačana, Leadenhall-street, London, 
E.C. Nee advertisement. 

Durban (Natal) Corporation require two cable jointers, with 
experience of rubber, paper and fibre cablea of the concentric type, 
and also in making house connections. Applications by July 27. 
Bee advertisemert. 


Agents are wanted in England and abroad for the sale of Stelje's 
typeprinting telegraph instruments,  Particulara from Typewriting 
Telegraph Corporation (Ltd.), 92, Queen Victoria-street, London, E.C. 
See advertisement. 

There are vacancies for two pupils at Cleckheaton electricity 
works, Applications to resident engineer (Mr. A. Pickersgill), See 
advertisement, 

Sir Edward Barton, the Commonwealth Prime Minister, has, we 
understand, asked Sir William Preece to aid the Federal Government 
in the selection of an English electrical expert to systematise the 
electrical branches of the postal department in the various States of 
the Commonwealth. The mew official will be appointed for a term 
of years at a salary of about a £1,000 a year. 

The governing body of the Northampton Institute, Clerkenwell, 
E. C., require a mathematical instructor. Particulars, &c., from the 
principal, Dr. R. Mullineux Walmsley. See advertisement. 

Bray (Ireland) District Council require an assistant electrical 
engineer. Applications by Aug. 4. 

A lecturer in physics is required for Bury Technical School. 
Applications to secretary by July 29. | 

Bermondsey (London) Borough Council require an engineer-in- 
charge for their electricity works. Application by noon ot July 31. 


A clerk of works is required to superintend the electric wiring of 
the St. Pancras Infirmary, Dartmouth-park-hill, N. Applications 
to clerk (Mr. Alfred Millward), Town Hall, Pancras-road, London, N. W. 
See advertisement. 


The Manx Electric Railway Co. (Ltd.), 1, Strathallan-crescent, 
Douglas, Isle of Man, require a power station switchboard attendant 


and a sub-station attendant. Applications to Mr, F. Edmondson by 
31at inst. 


Lancashire Education committee have appointed Prof. W. Wilson, 
principal of the Royal Technical Institute, Salford, secretary of higher 
education for Lancashire at a salary of £600 per annum, to increase 
by annual increments of £50 to £750. 


On Tuesday the governors of the Woolwich Polytechnic appointed 
Mr. William Gannon, M.A, principal of the Woolwich Polytechnic, 
in place of Dr. Ryan, recently appointed principal of the Paddington 
Technical Institute. Mr. Gannon is at present principal of the 
Norwich Municipal Technical Institute. 


Mr. Henry Reynolds, BSc, Ph D, of Manchester, has been 
appointed head of the chemical department of the Paddington Techni- 
cal Institute; Mr. J. II. Vincent, B.A., B.Sc., has been appointed 
head of the physics department; and Mr. W. J. Gow, A. M. Inst. C. E, 
chief assistant in the engineering department. 

Mr. H. E. Blain, of Liverpool, has been appointed tramway 
superintendent at West Ham. 

Mr. F. H. Chamberlain, until recently chief assistant electrical 
engineer to the Sydney (N.S.W.) Government tramways, has been 
appointed engineer to the Tramway Board of Christchurch, New 
Zealand (which is an independent body), at a salary of £1,000 per 
annum. 

Mr. L. Birks, B.Sc., A. M. Inst C. E, recently assistant electrical 
engineer to the Sydney (N.S. W.) Government electric tramways, has 
been appointed city electrical engineer at Christchurch, New Zealand. 
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Mr. W. Claypoole, A. M. I. E. E., assistant to Messrs. Swinburne, 
Cooper and Baillie, has been appointed assistant lecturer and 
demonstrator in electrical engineering at Croydon County Polytechnic. 


Mr. F. J. Broadbent, of the docks engineer's office, Hull, bas been 
selected for the appointment of junior lecturer and demonstrator in 
engineering at University College, Bristol. 

Mr. Martin Collett bas been appointed demonstrator in physics at 
Birkbeck College, Bream’s-buildings, London, E.C. 


Mr. H. W. Richards has been ye principal of the London 
County Council Brixton Technical Institut». 


Mr. L. H. Tylecote, of Buxton, has been appointed chief assistant 
electrical engiueer at Llandudno. 


Mr. J. L. Horsfall, chief clerk in the Bradford tramways depart- 
ment, has been appointed general manager of the Walsall tramways 


EDUCATIONAL NOTICE. ‘ 

University of Birmingham.—The session 1903-4 commences on 
Monday, Oct. 5. The full courses of instruction in engineering 
extend over four years, and students who enter after matriculation 
and who paes successfully the examinations at the end of each year, 
will be then entitled to the degree of Batchelor of Science in the 
branch of engineering to which they devote themselves. Further 
information as to the instruction in electrical and civil engineering, 
laboratory work, &c., is given in an advertisement. Detailed syllabus, 
with particulars of feee, &c., from the secretary. 


Ayr.—The Lighting committee have decided to erect another 
generativg station in the neighbourhood of John-street and Wallace- 
street, and have instructed ihe electrical engineer (Mr. Marshall) to 
select a site. The question of reducing the charge for current for 
motors has been referred to a sub-committee. 


Batley.—The local electric tramways, which are leased to the 
British Electric Traction Co., will be officially inspected next week. 


Bermondsey (London).—On Tuesday the Lighting committee 
reported that the electrical engineer of the London County Council 
had suggested some precautions to be taken for preventing the 
access of gas to street boxes, and that they had instructed their elec- 
trical engineer (Mr. Vincent) to adopt same. In communicating the 
suggestione, the engineer wrote that— 

A committee of the Council had been considering the desirability of 

taking all possible precautions to prevent the access of gas into street 
boxes. In some cases it had been found advantageous to lay the cables 
through a small box before actually entering the street box (this might be 
placed in the thickness of the street box), and, after the cables were led 
through, it was then filled up solid with some impervious material, covered 
up and the work completed. This would undoubtedly in some cases 
increase the trouble involved in laying mains ; but the great importance 
of the object to be gained seemed to justify some extra cost. 
The Council have decided to ht the electrically converted gas 
standards at the corner of streets and at cross roads with three and 
four I6 c.p. lamps, the annual cost being £5 10s. and £6 10s. 
respectively. 


Bilston.—The Midland Electric Corporation for Power Distribution 
have offered to supply ele:trie energy for lighting public buildings 
at 2d. per unit for seven years, sübject to the right of Council to 
compel the company to carry out the public lighting beiog waived 
for five years. TN 


Bo'ness —The Council have decided to advertise for a consulting 
electrical engineer. We trust that the secretary of the Inetitution 
of Electrical Ecgineers will send them the Institution circular letter 
relating to consulting engineers. : 


Bradford.—The accounts of the Corporation tramways department 
for the past year show receipts £173,534, or 10:377d. per car-mile. 
Total expenditure was £117,495, of which £39,755 was for wages, 
£24,956 maintenance of rolling stock, £5,758 maintenance of per- 
manent way, £1,804 maintenance of overhead equipment, and 
£26,931 electric energy. 6,067,387 units were taken from the elec- 
tricity department during the year. The gross profit was £56,038, 
and interest, sinking fund, &c., absorbed £36,188, leaving a net protit 
of £19,849 on a total capital expenditure of £700,000. The report of 
the manager(Mr. C. J. Spencer) states that the most serious item of 
expenditure 1n repairing cars consists of wheels and axles, and most 
of the axles supplied with the first 128 cars had broken after from 
12 to 18 months’ work ; 857 wheels and 185 axles had broken or 
worn out during the 12 months. Experiments were being made with 
steel tyres, and axles were being replaced under a five years’ guarantee. 
Since the making up of the accounts the consumption of current per 
car-mile had dropped from 1-54 to 1:46 units, chiefly owing to a change 
in the method of training drivers how to handle cars. Fixed charges 
are 20 per cent. of gross receipts, and working expenses are higher 
than in other towns, owing to steep gradients and consequent heavy 
current consumption and wear and tear of rolling stock. The report 


gives particulars of new routes in course of construction a 
extensions of plant and equipment. num 


the pressure.” 


The question of the appointment of a successor to Mr. R. A, 
Chattock was under discussion at the Council meeting on Tuesday, 
when Mr. Hill moved that the amalgamation of the elec. 
tricity supply and tramway departments be first considered. The 
amalgamation could not be carried out until November, but there 
was no occasion to make an appointment until then as they had a 
capable envineer in Mr, C. J. Spencer, manager of the tramwa 
department. Mr. Hili's propcsal was carried by 37 votes to 15. 


Camborne.—The Council offices are t» be wired for the 
electric light. 


Cardiff.— The June report of the borough electrical engineer 
(Mr. Arthur Ellis) sbows that there are 853 consumers, with a total 
equivalent of 86,390 8 c.p. lamps, against 51,307 for the corresponding 
month last year. There was an increased daily output of 77 per cent. 
The estimated revenue for June was £1,404. 15s, 9d., compared with 
£802. 78. 1d. in June, 1902, an increase of 75 per cent. 


Ohange of Pressure of Supply.— When, in August, 1899, the 
Westminster Electric Supply Corporation sought the consent of the 
London County Council to a change in the pressure of supply 
from 100 to 200 volts, such consent was given subject to certain 
conditions, Later, when, in April, 1900, similar consent was sought 
by the City of London Company for its Southwark area, the County 
Council decided that the conditions should be more stringent, and 
these altered conditions were set out in full in The Electrician 
for April 13, 1900, p. 907. At the meeting of the County Council on 
Tuesday this week cor sent was asked by the Chelsea Electric Supply 
Co. to an alteration of pressure of supply in the Chelsea district, 
This consent was given, subject to the conditions following :— 

1. That when an installation in any con«umer's premiees is to be changed 
to the higher pressure, the undertakers shall themselves carry out, or bear 
the cost of, any alterations which may be necessary in the wiriog or the 
fittings of such premises, Provided that if any dispute shall ari«e between 
the undertakers and any con-umer a8 to wbat alterations or repairs may 
be necessary, or what damage or injury to such premises has been caused 
as aforeeaid, such dispute shall be decided by an arbitrator to be agreed 
upon between the undertakers and the consumer, or, failing agreement, to 
be appointed by the Board of Trade on the application of either party after 
notice to the other, and the expenses of arbitration shall be borne and jaid 
as the arbitrator may direct. 

2. That in the case of special fittings, and for lamps of small candle- 
power, the new lamps shall be arranged in series where sv desired by the 
consumer. 

3. That all the consumer's lamps in use and in stock shall be replaced 
by the undertakera, free of charge, with new lamps suitable for the higher 
pressure, 

4. That when any such supply has been changed to the higher pressure, 
the consumer shall be informed io writing by the undertakers that all the 
necessary alterations have been made, and that the installation is in à 
satisfactory condition. 

5. That when any such supply is to be changed to the higher pressure, 
tLe undertakers rhall offer to the consumer to communicate with the 
fire insurance companies concerned, and shall take all reasonable precau- 
tions to prevent the p licies being affected, informing the consumer that 
the policy has been properly endorsed. 

6. That the undertakers shall make good, at their own expense, any 
defects which may develop in any installation within three months of the 
date when the pressure is changed or the alteration completed (whichever 
may be the later date), where such defect can reasonably be attributed to 
the increase of pressure. Provided that if any dispute shall arise between 
the undertakers and any consumer, as to any defects as aforesaid, such 
dispute shall be decided by an arbitrator to be agreed u oon between the 
undertakers and the consumer, or failing agreement, to be appointed by 
the Board of Trade on the application of either party after notice to the 
other, and the expenses of arbitration shall be borne, and paid, as the 
arlitrator may direct. 

7. That, subject to the approval of the Board of Trade, the middle wire 
shall be earthed as directed by that Board. 

8. That a reduction of not less than 14 per cent. shall be made in the 
price of supply. : 

9. That in all cases where three wires are brought iuto any premises 
with any pressure above 220 volts between the outer wires, either one 
outer wire shall be removed, or the two sides shall be separated byà 
reasonable distance, the middle wire being split and proper fuses pl 
upon it, thus making two pairs of undertakers’ terminals at least Oft. apart. 

10. That the foregoing terms and conditions shall forth with be com 
municated in writing by the undertakers to all their consumers who have 
been supplied at 100 volts within the last two years. . 

It will be noticed that the new conditions are much less stringent 
than the Southwark conditions referred to. The most important 
modifications are as follows :—The following passage at the end of 
condition 5 has been deleted: “ If any increase shall be made ia the 
premium charged upon such policy, in consequence of the change to 
the higher pressure, the consumer shall be entitled to deduct the 
amount of any such increase from the payment to the undertakers 
for electric supply." The period iu the Southwark condition 6 of 
* 12 months ” has been reduced to three months, and condition 9 has 
beca taken out —viz. : “ That no increase shall be made in the price 
charged for supply to consumers who, under the powers conferred by 
the Board of Trade regulations, refuse to consent to the change in 
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Olock Winding.—The large clock in a turret on Barrow Town 
Hall, which has weights aggregating 26cwt., has been fitted with an 
electric motor for winding up the mechanism, and the dials are now 
lighted electrical] y, current being switched on and off automatically. 
An ell ctrical attachment is to be added to indicate when the weights 
are fully wound. 


Colchester. Au inquiry was held here last week into the applica- 
tion of the Council for permission to borrow £6,983 for electric 
lighting extensions. The town clerk (Mr. Wanklyn) and the 
electrical engineer (Mr. E. R. Sillar) gave evidence in support of the 
application, which was unopposed. | 


Coventry.—The Council have decided to appoint a canvaseer for 
the electricity department, and to pay him 9d. per light connected 
through his agency. 


Dundee.—The receipts of the municipal tramways department 
for the year ended May 15 amounted to £42,005. 53., and the work- 
ing exper. ses to £28,166, 6s. 5d. Interest came to £6,240. 103. 2d., 
sinking fund to £4,540, and after providing for depreciation and 
other charges there was a deficiency of £486 13+. 8d. 


Edinburgh —The Council have decided to adopt are lighting for 
several additional thorougfares. 


Edmonton.—At the Council meeting on Monday a letter was read 
from Frank Suter & Co. (Ltd.) offering to enter into negotiations for 
the erection and running of electricity works, on condition that the 
Council pay them for carrying out the installation, which they offered 
to work on alternative terms : (1) That they should receive the entire 
revenue from the undeitaking, in considera tion of which they would 
pay the Council annually the interest and sinking fund charges, any 
profit bey ond this to be divided ; or (2) that the Council Should collect 
the revenue, retaining an amount equal to the interest and sinking 
fund charges, and paying the maintenance and running expenses, any 
remaining profit to be divided. Shou'd there be a lose in the work- 
ing Messrs. Suter to make it good. The Council to be able to take 
over the undertaking without payment at the end of each financial 
year, by giving 12 months’ notice. The firm would repay the 
Council the coat of obtaining the provisional order. The offer was 
referred to the Electric Lighting committee. 


Electric Fans on Ocean Liaers.—Electric fans, for use in hot 
climates, have b»en installed in each of the cabins of the Royal Mail 
Steam Packet Co.'a R.M S. “ Danube.” 


Electric Lighting Notices.—In addition to the list given in our 
last issue (p. 555), the following notices of intention to apply for 
provisional electric lighting orders have been served: — 

ABINGDON AND District ELECTRICAL Surety Co., for Abingdon. 

Bishor STORTFORD ELRcT«iciTY Surrfr Co, for Bishop Stortford. 
5 Urnan Cove, for Brentwood, Great Warley aad Romford 

ural. 

CLYDE VALLEY ELECTRICAL Power Co., for Johnstone. 

EasTLEIGH AND District ELECTRIC SUPPLY Co., for Eastleigh. 

Emprre ELECTRIC Liaur anD Power Co, for Abercarn, Cacrphilty, 
Cleethorpees, Esher and Dittons, Forfar, Gainsborough, Hampton, Hanwell, 
and Pershore. 

GAINSBOROUGH AND Districr Extcrric LIGHT AND Power Co, for 
Gainsborough. 

Hemet Hemrsteap AND District ELECrRI SUT Co., for Hemel 
Hempstead. 

INLAND WATERWAYS (LIMITED), for Fastleigh. 

NationaL ELECTRIO Wirina Co., for /nveresk and Musselburgh. 

NATIONAL PROVINCIAL ELECTRICITY CORPORATION, for Pershore. 

Sin HIM Maxim ELECTRICAL AND ExGINngerina Co., for Gainsborough 
and Hemel II. mpstead. 

SOUTHERN Distaict ELECTRICITY CORPORATION, for Eastleigh. 

SouTHALL ELECTRIC SUPPLY Co., for [unwell and Southall. 

TWICKENHAM AND TEDDINGTON ELECTRICITY Surry Co., for Chippenham, 
Esher and Dittons, Shepton Mallet and Wells. 

Western ELEOTRIC Power Co., for Shepton Mallet and Wells. 


Electric Signalling.—The Great Western Railway Co. are instal- 
ling the British Miller Signalling Sgndicate’s system of train signalling 
in the Severn Tannel (about 4} miles in length). The tunnel is 
divided for signalling purposes into sections of 1,200yds. 

Electric Traction in Victoria (Australia). —The Victorian 
Railway Standing Committee, who are considering the question of 
establishing an electric service between St. Kilda and Brighton, 
recently inspected the Bendigo electric tramway system. 

The agreement between the Electric Supply Co. of Victoria and 
the Town Council for the construction of electric tramways in Ballarat 
has been signed. A building has been secured for a power house, 
and the lines are to be completed in three years. 

Electric Tramways in Tarkey.—The concession granted to the 
late Sir Ellis Ashmead Bartlett for the construction of electric tram- 
ways in Salonika, Smyrna and Damascus, and for the electric lighting 
of the first-named town, has been transferred by Imperial Iradé 
to the Paris Electric Traction Co. An independent company has 
been formed to work the concession. The projected tramway 
at Damascus will, it is said, first employ animal haulage, the Moslem 


Population there being too primitive to tolerate yet awhile the 


introduction of electricity. 


Exhibition in Japan.—An exhibition of an international character 


was formally opened at Osaka, Japan, in April, and many of the 
numerous ¢xhibits gave evidence of the remarkable prcgress made 
by Japan in the arts and manufactures during the past decade. 
The native exhibits were of a varied character, one of the most 
atriking departments being that of Japanese machinery, one of the 
best displays being made by the Mitsui Shibaura engineering works 
of Tokyo, who showed electric motors and generators and other 
electric plant and apparatus, gas and oil engines, &, while elec- 
trical fittings were 4 

firme. The Osaka iron works had also a fine exhibit, including 
steam navvies, oil tanks, machinery for rice cleaning, silk weaving, 
mat-making, and a large assortment of machine tools. Several 
continental firms patronised the exhibition, including Schuckert of 
Nuremberg. A turbo-alternator, manufactured by Messrs. C. A. 
Parsons & Co., was exhibited by their representative at Oeaka, 
Messre. H. Isono & Co. Several examples of British-made elec- 
trical machines were included in the exhibits of Japanese agency 
firms. Canada was well represented at the show by a big exhibit in 
a building specially constructed to contain it. The exhibition, which 
remains open for some time, is being well patronised. 


isplayed in this section by numerous local 


Fareham.—The electricity department has earned a net profit of 


£128 during the past year, which has been carried to reserve. 


Felixstowe.—The Council are applying for sanction to a loan of 


£17,160 for purchasing and extending the electricity works of the 
Suffolk Electricity Supply Co. 


Glasgow.—At the Corporation meeting last week the Electricity 


committee presented a report on the claim for £600 made by the 
Scottish County and Mercantile Insurance Co., in connection with a 
fire which occurred in Nelson-street on Jan. 8 last, alleged to have 
been due to defective wiring. As the result of a conference between 
the parties it was decided to compromise the action, and the special 
sub-committee dealing with the matter has been empowered to settle 
the claim, without admitting legal liability for the accident, for a 
sum not exceeding £450, Bailie Burrell explained that the ground 
for the alleged liability of the Corporation was the proximity of the 
gas pipes and the electric cables. 


Grimsby.—An inquiry was held on Tuesday iuto the application 


of the Council for permission to borrow £7,000 further for electricity 
supply. No opposition. 


Hackney (London).—Puvlitical and social clubs are in future to 


have a discount of 10 per cent, allowed on charges for electric current. 


Hakodate (Japan).—Included in the public works recently 
introduced into this go-ahead district of the Japanese empire a huge 
graving dock is just now nearing completion. This dock will be capable 
of receiving at ordinary spring tides vessels of 10,000 tons burthen, 
and at highest tides the largest battleships of the Japanese navy. 
The works include shops for the repairing of vessels, and the whole 
of the light and heavy tools in these shops are to be driven by elec- 
tric motors, current being generated on the works premises. We learn 
that nearly the whole of th tools and machinery in this equipment 
have been manufactured and supplied from the United Kingdom. 


Hamilton, Motherwell and Wishaw Tramways.— The official 
ins; ection of these tramways took place on Tuesday. 

Hastings.—The benefit of the “free ” wiring agreement of the 
Southern Electrical Installation and Wiriog C». (L'd), now in 
liquidation, has been assigned to Mr. F. Bruce. 

Hebden Bridge. — The Council have received sanction to a loan of 
£10,260 for electricity supply. 

Holidays.—The Great Eastern Railway Co. have issued oppor- 
tunely a new edition of “ Holidays in the Eastern Counties,” which 
describes and illustrates many of the out-of-the-way places of interest 
in East Anglia. Holiday makers intending to seek change of air in 
the eastern counties should start by securing a copy of this interesting 
guide-book, which is edited by Mr. Percy Lindley. 

Holyhead.— Sanction to a loan of £16,000 for electricity works 
has been obtained by the Council. 

Hull —In connection with projected electric tramway extensions 
Hedon-road is being lowered to permit the lines to pass under two 
railway bridges, as the level crossings on other of the Council’s lines 
have been found to militate against punctual and efficient working. 

Hythe.—The Folkestone Electricity Supply Co. last week com- 
menced to supply current in this district. 

Inquest.—At Manchester on Monday was concluded the inquest 
into the cause of the death of Allan Clague, electric crene repairer, 
who met his death while repairing a crane at the Westinghouse 
works, Trafford Park, on July 9. The jury returned a verdict that 
Clague met with “an unnatural death while in the performance of his 
duties, which was apparently caused by electric shock.” 

International Telephony.—Sir George Murray has addressed 
a letter to the Association of Chambers o Commerce regarding the 
‘establishment of telephonic communication between provincial towns 
in England and France, and also between provincial towns of each 
country and the capital of the other. He says that the arrange- 
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ments are almost completed, and that it is hoped the service will 
be opened during July. 


Islington.—A memorial signed by 100 ratepayers and property 
owners in Petherton-road and Grosverr-road, Canonbury, asking the 
Council to reconsider their decision as to the electric lighting of the 
thoroughfares mentioned, has been referred to the Joint Lighting 
and Finance committee. 

The Council have informed the London County Council that they 
consider the conduit system of traction alone suitable for adoption 
in the borough of Islington. 

Leeds.—The manager of the municipal electric tramways (Mr. 
J. D. Hamilton) recently received au oller of the appointment of 
tramways manager from the Birmingham Tramways Committee at 
£1,500 per annum, with superannuation ; but, in order to retain 
Mr. Hamilton's services, the Leeds Tramways committee have 
decided to oller him an engagement for five years at a commencing 
salary of £1,200 a year, with annual increments of £100 until a 


maximum of £1,500 is reached, and Mr. Ifamilton has decided to 
accept this offer. 


Light Railway.—An inquiry was held at Bromley on Friday 
into the application of the British Electric Traction Co., tor an order 
to construct and work light railways within the parish of Bromley 
from Lewisham boundary to Farnborough. Mr. Sydney Morse, for 
the applicants, said the scheme involved the construction of about 
64 miles of track to standard gauge to be worked on the overhead 
trolley system. The estimated cost was £73,355. Resolutions in 
favour had been passed by various Councils and at meetings of rate- 
payers, There was opposition on behalf of frontagers and property 
owners, and after the engineer (Mr. S. Sellon) had given technical 
evidence, Col. Boughey, in giving the decision of the Commissioners, 
said they did not think the case should be carried further, and they 
would not be prepared to further consider the application. 


London County Council.—At Tuesday's meeting it was agreed 
to loan Fulham £31,874 for electric lighting extensions. 

Greenwich Electricity Generating Stet ion. — The Highways com- 
mittee recommended the Council to authorise an expenditure of 
£148,500 in the purchase of machinery, plant and apparatus for the 
Greenwich electricity station. It is proposed that a considerable 
portion of the eastern section of the Council’s northern tramways 
when reconstructed shall be worked from the Greenwich station.— 
Agreed. 

Proposed New Tramways.—A special report of the Highways com- 
mittee contained proposals, for which Parliamentary sanction should 
be asked, for the construction of new tramways and the doubling and 
reconstruction of existing tramways. About 29} miles of new lines 
are proposed and the doubling and reconstruction of about 3j miles 
at an estimated cost of about £1,580,328. In addition, the amount 
charged against tramways account for street widening would be 
£225,267. It was proposed to construct the whole for the under- 
ground conduit system of electrical traction with the exception of 
the line from Beresford-square, Woolwich, to the county boundary, 
near Abbey Wood railway station, and that through Woolwich 
tunnel, which it was suggested should be constructed on the over- 
head system. 

Considerable discussion took place with regard to the proposal to 
lay a tramway through Blackwall tunnel, which was opposed by 
the Bridges committee. "The Council, however, refused to reject the 
proposal, and carried the whole of the committee's recommendations. 

heckenham. Tramways.—1u a report dealing with the Beckenham 
Urban District Council bill, the Parliamentary committee pointed 
out that the IIouse of Lords Committee have allowed the construction 
of a tramway in the County of London, subject to the insertion of a 
clause that the Council should have running powers and should have 
power of purchase in 21 years. There was no precedent for any 
tramway being made in the county without the consent of the Council, 
and the Committee considered it a very dangerous precedent, and 


had given instructions for opposing the bill at its later stages in the 
House of Lords. 


London County Council Tramways.—The underground electric 
equipment of the line from Vauxhall to Kennington, which will 
form a continuation of the line now in operation between Kennington 
and Camberwell, has been completed, with the exception of some 
readjustment of paving, and the short length between Kenningtoa 
and the present cable route on Brixton-hill is in the same condition. 
Both lines will shortly be opened for traffic. 


Loughborough.—The Council have informed the Leicestershire 
and Warwickshire Electric Light and Power Co. and the Empire 
Electric Light and Power Co. of their intention to oppose both 
companies’ proposed applications for provisional orders, as the 
Council intend to establish municipal electricity works, and have 
already selected a station site. 


Mansfield. —The Electric Lighting committee are organising an 
exhibition of electric light fittings, cooking and heating apparatus, 
&c., which will be held in the autumn. Application has been made 
for sanction to an additional loan of £15,000 for electricity supply. 


Metropolitan District Railway.—The directors have decided 
that in future there shall be no interval in the train service on 
Sundays between 11 a.m. and 1 p.m. 

Newport (Mon.).—The Malpas-road electric tramway route was 
opened for traffic on Tuesday. 

Newton Abbot.—The District Council have declined to allow the 
Urban Electric Supply Co. to lay cables outside the district so as t) 
supply Kingsteignton. 

Normanton.—The National Telephone Co. are establishing a 
telephone exchange here. 


Nottingham.— The Market-street and Hartley-road electric tram- 
ways were inspected on Tuesday. 

Paddington (Londomn).— Negotiations are proceeding between 
the Works committee and the Metropolitan Electric Supply Co. as to 
the electric lighting of some of the principal streets in the district, 

Paignton. —The receipt of an intimation that a provisional electric 
lighting order will be applied for next session has induced the Council 
to consider the expediency of putting their order into force, and the 
Lighting committee are to consider the matter. 


Penrith.—A committee has been formed to consider and report 
upon the advisability of carrying out the Penrith provisional electric 
lighting order, 1900, 

Persia —Writing from Kerman, the British consul, Major P. 
Sykes, refers to the demand in this Persian trading centre for all 
kinds of novelties. Some electrical torches which were recently 
introduced had a prompt sale, and Major Sykes considers there isa 
growing demand for electrical novelties and sundries in Persia. He 
refers to the methods of business of the local merchants, who, with 
only small capital at command, sell their imported goods at enor- 
mous profits, and he advises that a capable merchant handling goods 
of this class would be sure of satisfactory protits. 


Perth.—The Corporation have decided unanimously to increase 
the salary of their electrical engineer (Mr. John Lambert) by £25 
per annum. 

Plymouth.—The Electricity committee have reduced the charge 
for electric energy supplied to the Tramways committee from 24d. to 
2d. per unit. 

Police. — A man named Hammond was charged at Brighton last 
week with stealing 37 vitrite incandescent electric lamp collars from 
the Corporation electricity works. It was stated that a considerable 
quantity of goods had been found. Prisoner was remanded. 


Poplar (London).—At last week’s Council meeting the General 
Purposes committee recommended that consent should be withheld 
from the proposal of the London County Council to construct an 
electric tramway through the Blackwall Tunnel, but the report was 
referred back. 

Pudsey.—The Council have adopted a joint electric lighting and 
refuse destructor s:heme [estimated to cost about *£11,000. An 
application has been made for permission to borrow this sum. 


Quebec.—A scheme for an extensive system of electric railways 
through the southern shore counties and eastern townships of Quebec 
has recently been put into shape. The project provides for two main 
lines being commenced forthwith, one to connect Montreal with 
St. John’s, via Longuevil and Chambly, and the other connecting 
Montreal and Valleyfield. The permanent way in each case 1s to 
be built to the usual main line construction, and the trains will be 
equipped for a speed of between 50 and 60 miles per hour. This will 
be one of the largest electric railway systems io Canada, and is to 
form part of the big scheme for connecting New York with Montreal. 
The line will have an important bearing upon the opening up of an 
immense area to cultivation, the ultimate connections of the main 
line service passing through vast tracts of cultivable lands. 


Reading.—The municipal electric tramway system was officially 
inspected last week, and was opened for traftic on Wednesday last. 


Rotherham.—The Corporation have now completed the Tinsley 
tramway section, thus effecting a junction with the Sheffield Cor- 
poration system. Persons can now travel the 6 miles by tram from 
Rotherham to Sheffield. 

Shrewsbury.—The Council have decided to reduce the charge 
for current to private consumers from 7d. per unit for first hour's 
maxmum demand to 6d. l 

Slough. —The transfer of the Slough and Datchet electric lighting 
order from the Council to the Slough and Datchet Electric Supply 
Co. has been completed. 


South Lancashire Tramways.— The South Lancashire Tramways 
Co. propose to extend their system by constructing lines from Four 
Lane Ende, near Bolton, to Swinton, joining the Manchester and 
Salford tramways. When this is completed it will be possible to 
travel from Manchester to Liverpool, a distance of over 40 miles, by 
electric car. = 

Southampton.—The foundation stone of the new munici 
electricity works was laid on Monday by the chairman of the 


| Electricity committee (Ald. W. Bone). 
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Southwark (London).—At the Council meeting on Wednesda 
it was reported that the district auditor had disallowed £795. 1s. 1d. 
Cee on electricity undertaking since the first meeting of the 
Council) being charged to the general funds of the borough, as, the 
undertaking having been started by Newington Vestry, must remain 
a parieh undertaking. The Council will appeal to the Local Govern- 
ment Board, and, in the event of the appeal failing, will apply to the 
London Government Act Commissioners to issue a scheme under 
sec. 10 (4) of the London Government Act making the expenses of 
the undertaking chargeable to the whole of the borough. 


Stepney (London) —The accounts of the electricity department 
for the year ended March were presented to the Council on Wednesday. 
The total expenditure to that date was £153,291. 1s. 4d. For the 
first 15 months (to March, 1901) there was a loss of £2,743. 83. 3d. ; 
for the year ended March, 1902, there was a net profit of £2,031.7s. 4d , 
and the profit for last vear was £5,145. 4s. 1d., which has been dealt 
with as follows :—2£2,833. 3s. 1d. has been written off capital account, 
£1,000 placed to reserve and £603 to depreciation. Meter rents 
have been reduced from ls. to 6d. per quarter, and the General 
Purposes and Staff committee have been instructed to consider and 
report upon the salaries of the electrical engineer and manager 
(Mr. Tapper) and other members of the staff with a view to granting 
increases, 

Stourbridge.—The Council have refux2d the offer of the Midland 
Electric Corporation for Power Distribution to supply electricity in 
the district, and it has been decided to establish municipal works 
under the terms of the Council's provisional order, 1899. 


Teddington.— The Council have approved the proposed site 
selected by the Twickenham and Teddington Electric Supply Co. for 
a sub- station at the old Broom Hall works (occupied in days of 
old by Messrs. Swinburne & Co. and the “ Hedgehog” transformer). 


Ventilating the Twopenny Tube.—The Central London Rail- 
way Co. have erected at Shepherd’s Bush a ventilating fan measuring 
20ft. in diameter, worked by a 160 H P, electric motor. The result 
is said to be an effective ventilation of the line, 


Wakefield.—The electricity works are the only revenue-producing 
undertaking in the hands of the Corporation. The receipts during 
the past year were £6,669 and the profit £948. 393,315 units were 
sold at prices varying from 44d. to 1d. per unit. 

Watford.—An inquiry was held here last week into the applica- 
tion of the Council to borrow EI, 500 for mechanical stokers, coal 
conveyor, &c., for the electricity works. The application was 
supported by the clerk (Mr. H. Morten Turner) and the electrical 
engineer (Mr. Colebrooke). 

Mr. TURNER stated that last year the gross profit was £925, but after 
allowing for interest and sinking fund they were working at a loas of about 
£1,000 a year, and public lighting cost a further £1,000 more than gas. 
The applications for current for private lighting were steadily increasing. 

Mr. COoLBbBROOKR said that at present they had the equivalent of nearly 
23,000 8 c.p. lamps connected, and estimated that by the end of the year 
the number would be 25,000. The price charged for public lighting was 
Id. per unit. 

The INsrector (Mr. Hooper) asked to be furuished with the cost per unit 
to the district each year from the time of starting, because ke wanted to 
know what was actually leading up to that application. He would alao like 
to know the actual net loss per annum from the time of starting, including 
instalmenta of principal, intereat, &c. 

Mr. COLEBROOKE eaid they started with temporary plant, but supply from 
the main station commenced on May 51,1899. Tenders had been received 
for the work that had been put in hand. The mechanical stokers, to coat 
£600, were practically completed ; two of them were at work. All the 
mechanical stokers would be completed within a week. The coal conveyor 
would also effect an economy. The tender for that had been let at £489, 


West Ham.—The Corporation have resolved to purchase the 
remainder of the tramways in their district. Pending their conver- 
sion to electric traction the lines will be worked by the North 
Metropolitan Tramways Co. 

Wilesden.—The Electricity committee recently reported that at 
the commencement of the first year of supply applications were in 
hand for the equivalent of 12,556 8 c p. lamps, including 30 private 
area, 15 electric motors (ageregating 64 H P.), and 130 public ares; aud 
the electrical engineer (Mr. E. T. Ruthven-Murray) bas estimated 
that at the end of the year there will be the equivalent of 19,833 8 c. p. 
lamps connected. The Couneil will probably be able shortly to 
obtain bulk supply from the North Metropolitan Electrical Power 
Distribution Co., and it has, therefore, been decided to reduce the 
charge for electric current after the first hours maximum demand 
from làd. to Id. per unit. The charge for power will be 
as follows :—For a maximum demand in any quarter not exceeding 
3 H. P., first hour 6d., after Id.; exceeding 3 HP. but not exceeding 
20 Hr. first hour 5d., after Id.; exceeding 20 H., first hour 4d, 
alter 1d. Special rates are to be quoted to power users requiring 
continuously more than 100'H.P. In view of the brisk demand for 
electrical energy, Mr. Ruthven-Murray has been asked to report on 
extensions of the existing plant which have become necessary. 

It has been decided to erect 10 arc lamps in Chamberlayne Wood- 
road at a cost of £607 and an annual charge of £190. Experiments 


are being made with Nernst lamps for street lighting, and a proposal 
to further extend the arc lighting has been postponed pending the 
result. The electric lighting mains are to be extended to the Willes- 
den Polytechnic, from which building a demand for current foi 292 
8 c.p. lamps has been received. 


Wolverhampton. —The accounts of the electricity department for 
1902-3 were submitted to and approved by the Council last week. 
Total capital expenditure is £136,086. 5s. 2d., an increase of 
£14,475. 15s. 1d. on the year. Receipts aggregated £21,197. 6s. 2d., 
including £20,770. 18s. from sale of current for private lighting. 
Generation expenses were £6,563. 7s. 8d., cost of distribution 
£1,284. 13s 1d., public lamps £243. 1s, rent, rates and taxes 
£409. 11s. 3d., management expenses £1,425. 12s. 10d., and after 
deducting £260. 17a, Od. for special charges, &c., £11,060. 38. was 
carried to net revenue, and the balance (£50) to next account. 

The chairman of the Lighting committee (Mr. W. Goven ALLEN), in a 
report accompanying the accounts, states that the working profit for the 
year was £11,097. lle 4d., or 9:07 on the capital expended. Interest 
absorbed £5,659, 4s. 7d., and sinking fund £3,956. 4s. 5d. The proportion 
of the cost of changing the system of supply was £637. 8s. Ad., and the 
loss on sale of old engines £965. 9s. 10d., leaving a net profit of £2,479. 4a. 2d., 
or 1:902 per cent. The work of changing the system of supply and the 
re-wiring of consumers' premises, commenced in October, 1899, was com- 
pleted in March last, the total cost being £2,500. 88. 3d. There are 655 
private consumers, representing an equivalent of 54,578 8 c.p. lamps con- 
nected, and 1,012,599 units of current were sold, in addition to 612,240 for 
traction. The output of electrical energy to private consumers for motive 
power has increased by 160 per cent., and this increased demand is likely 
to be maintained for some time. 

Yorkshire Electric Power Scheme.—Thornhill ( Yorks.) Council 
recently approved the plans of the Yorkshire Electric Power Co.'s 
proposed generating station at Ravensthorpe. The buildings will 
cover 1,050 eq. yds. l 

Outings.—A party numbering 300 officials and employés of the 
Electric and Ordnance Accessories Co , Aston, Birmingham, held their 
annual outing on the 18th inst. at Worcester. Rain unfortunately 
interfered with the sports, which formed an important feature of the 
programme, and these will take place on the ground of the Stellite 
Cricket Club next Saturday. In spite of the disent an enjoyable 
day was spent. 

The first annual outing of the employés of the Stamford and 
Grantham electricity works took place on Thursday last week. A 
party of over 40 journeyed to Yarmouth and spent a pleasant day. 


———————————— ———ÀÀ 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs. 
day: New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Northampton Corporation invite tenders for the supply and erec- 
tion of boilers, steam, exhaust and water piping, e cooler, 
water-softening plant, mechanical draught, &c. ; steam generators, 
dynamos, battery and booster, switchboard, travelling crane, station 
lighting, &c. ; overhead trolley equipment; underground feedera, 
pilot and telephone wires; cars, permanent way, power station 
buildings, car sheds, workshops, oftices, &c. Drawings, specifica- 
tions, &c, from the borough engineer (Mr. Alfred Fidler), and 
tenders to town clerk (Mr. Herbert Hankinson), Guildhall, North- 
ampton, by noon Aug, 15. See also advertisement. 


Brighton Corporation invite tendera for electricity meters for one 
year from Sept. 1 next. Specifications, &c., from the town clerk 
(Mr. Francis ra Tillstone), Town Hall, Brighton, where tenders must 
be lodged by 10 am, Aug. 10. See advertisement. 


The magistrates of the town of Utrecht (Holland) invite tenders 
for generating plant and machinery for an electricity station. Speci- 
fications from the town clerk and tenders to the Town Hall, Utrecht, 
before Oct. 1. See advertisement. 

London County Council invite tenders for two low-tension switch- 
boards, and for erection of one in each of the sub-stations at Camberwell 
and New Cross, Tenderers may obtain drawings, &c., at County Hall, 
Spring-gardens, S. W., where tenders (addressed to the clerk, Mr. G. L. 
Gomme) by 10 am. Aug. 11. 

Tendera ¿re invited for the supply and erection of electric cables, 
fittings, &c., required by Messrs. Graham, Morton d: Co. (Lid.), at 
their new engineering works, Hunslet, Leeds. Tenders to Black 
Bull-street, Leeds, by Aug. 7. 

Rochdale Corporation invite tenders for the supply aud delivery of 
16 double-deck double-truck and 20 double-deck single-truck cars, 
and five single-deck combination cars, with all trucks, motors and 
accessories, Specifications, &c., may be seen at the offices of the 
engineers, Messrs. Lacey and Sillar, 2, Queen Anne's-gate, West- 
minster, London, S. W., and 78, King-street, Manchester, and obtained 
from former office only. Tenders to the town clerk (Mr. James 
Leach), by Aug. 10. See advertisement. 
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Rochdale Corporation also invite te nders for supply and delivery of 
copper rail bonde. Tenders to town clerk (Mr. James Leach), by 
July 28. 


Bath Corporation invite tenders for a main switchboard at their 
new generating station. Tenders to Mr. F. H. Moger, 3, Wood- 
street, Bath, by noon July 27. 


Atherton Urban District Council invite tenders for supply and 
delivery of alternating-current electricity meters. Tenders by 
noon July 28. 


Otford Parish Council require a gas and an oil engine, with well 
pumps, and an electric indicator. "Tenders to clerk, Dutton Green, 
Scvenoaks, by July 28. 

Radcliffe District Council require steel girder tramrails, fi- i plates 
tie bars, bolts and nuts, points and crossings, and special track work. 
Tenders by Aug. 3. | pe 

Bootle Corporation invite tend eis by 1 p.m, July 29 for founda- 
tions of extensions to boiler hou:e and s2atings for four Lancashire 
boilers and an economiser. | 


' Colchester Tramways committee invite tenders by 28th inst. for 
erection of car shed. . 


Cheadle and Gatley District Council invite tenders by noon Aug. 17 
for permanent way construction of tramway s. 


Birkenhead Corporation invite tenders for a 350kw. steam dynamo 
by 9am. July 28. 


Wednesbury Corporation invite tenders until 30th inst. for free and 
hire-purchase electric wiring and motor letting. 


Aldershot Council invite tenders by Aug. 4 for motor-driven cen- 
trifugal pumps, generator, battery and automatic starting switches, 


Edinburgh Corporation invite tenders by Aug 3 for arc lamp posts. 


Particulars have just come to hand of an announcement in the 
(azeite of the Australian Commonwealth, dated May 23, notifying 
that separate tenders will be received by the Deputy Postmaster- 
Genera], Melbourne, until noon Aug. 18, for the supply and delivery 
of (1) 5 miles of lead-covered, paper-insulated 26-pair telephone 
cable, together with paper sleeves for jointing the quarter-mile 
lengths ; (2) 5 miles of aerial rubber-insulated 14-pair telephone 
cable. The cables have to ba to departmental sample, and ten- 
derers will be under a penalty of {1 per day for late delivery. 
Tenderers must state the country in which the articles tendered for 
have been made or produced. All other particulars can be obtained 
at the general post offices at Melbourne and Sydney. Tenderers 
have to provide a deposit of 5 per cent. up to £1,000, or 23 per 
cent. over that sum, 

The time for sending in tenders for the supply of 25 Hughes 
telegraph apparatus and 25 motors with weight elevators for same, 
for the Spanish Government Telegraph Service, particularised in our 
last issue, p. 558, has been ea tended to July 27. 


Announcement is made in the Madrid Gazette for July 9, that 
tenders will be opened at noon, Aug. 22, at the Municipal Offices, 
City of Avila, for the construction and working of a scheme for 
electric lighting and power for the city. Further particulars will 
be found in the Gazette of the date above mentioned. 


TENDERS RECEIVED AND ACOEPTED. 

Daker's Patent Appliances Co., Scarborough, have been successful in 
tendering for the supply of Baker oil separators to the following :— 

For York electricity station, per Messra. Dick, Kerr & Co.; East 
Surrey Water Co., direct ; University of Birmingham ; Hick, Hargreaves 
& Co., direct ; Metropolitan Electric Supply Co., five separators for their 
five Westinghouse engines of 2,500 n.r. each, direct; Wakefield Corpora- 
tion electricity works, direct ; Aberdeen Town Council electricity works, 
direct; Bristol Corporation electricity works; West Australian Government, 
per British Westinghouse Co.; Gibraltar electricity works, per Belliss and 
Morcom ; Wigan Coal and Iron Co., direct ; Tynemouth Corporation, direct. 


Brighton Town Council have accepted the tender of the British 
Westinghouse Co. for the supply and erection of 5,400kw. of 
generating plant at the Southwick power station and 5,000kw. of 
motor generator converting plant, with switchboards, instruments, 
&c, at the North-road power station for £79,846, with an addition 
of £500 for electrically-driven condensers, 

The figures of the General Electric Co. and Witting, Eborall 
& Co. were £96,213 and £88,000 respectively. 


Bedford Corporation have accepted the tenders of Davidson & Co. 
(Ltd.) for supplying mechanical draught apparatus to five boilers, 
and for erection of the necessary steel shaft at £592; of Walter 
Laughton for foundations for steam alternator at £56. 10s. ; and of 
Chas. Franklin for supply of about 1,000 tons of washed sea coal at 
14s. 6d. and 6,500 unwashed at 108. 6d. per ton. 


Chorlton Guardians have accepted the tender of W. P. Theerman 
& Co. for wiripg the hospital pavilions, surgical ward, nurses’ home 
and master’s house at the work house and the laundry and infant 
schools at the cottage homes. 


Coventry City Council have accepted the following tendera :— 
Aiton & Co., pipework, £1,138 ; E. Green & Son, economizer, £286 ; 
Ed. Bennis & Co., coal conveying plant, £1,032 ; Danks & Co, flue 
doors and damper doors, £90. 

Hampstead (London) Borough Council have accepted the tender 
of the St. Helens Cable Co. for high tension, house service and 
rubber cable, and that of W. T. Henley's Company for three-core 
cable, for 12 months in both cases. 


Chiswick District Council have accepted the tender of the Sir Hiram 
Maxim Electrical and Engineering Co. for pumping machinery at 
43,197. 2&, and that of the IIorsfall Destructor Co. for refuse 
destructor at £5,507. 


Hastings Corporation have accepted the tender of the Electric 
Construction C». for two 20kw. transformers at £45 each, and that of 
G. and J. Weir for a direct-acting feed pump at £88. 


St. Paucras (London) Guardians have accepted the tender of 
Barlow Bros. & Co. for wiring and supplying fittings, &«., for the elec- 
tric lighting of the Dartmouth Park-hill Infirmary at £1,093, 1 28. Sd. 


The Postmaster-General of the Australian Commonwealth has 
accepted the tender of Knox, Schlapp & Co. for the supply of 1 mile 
of 26-pair brass sheathed rubber telephone cable at £318. 


Willesden District Council have accepted the tender of the Tudor 
Accuinulator Co. for extension of storage battery at £685. 


BUSINESS NOTICES. 

The partnership hitherto subsisting between William Royston 
Laidlaw and George IIamer Scholes, electrical engineers, Blantyre- 
street, Chester-road, Manchester (trading as Laidlaw, Scholes & Co.) 
has been dissolved by mutual consent as from June 30 last. All 
debts due to and owing by the late firm will be received and paid 
by Mr. Scholes, who will himself carry on the business under the 
style of George II. Scholes & Co. at the same address. See also an 
advertisement elsewhere. 

Messrs. W. C. C. IIawtayne and Frank Fairley, consulting elec- 
trical and mechanical en;'ineera, 9, ()ueen-street-place, London, E. C., 
have dissolved partnership. Debts by Mr. Hawtayne. 

Mr. F. Broadbent has removed from 5, Bond-court, Wall rook, to 
4, Qaeen-street.place, London, E.C. Mr. H. D. Wilkinson has 
also removed to the same address, | 

Mr. Leon Gaster, consulting electrical engineer and technical 
adviser, has removed to 32, Victoria-street, Westminster, London, S. W. 


We are informed by Messrs. II. V. Kramer & Co. that a company 
has been formed under the title of the Bath Ele:tric Mtg. C», with 
head offices at Lower Western, Bath, with a capital of £15,000, to 
engage in the manufacture of electric crane and lift controllers on & 
new system, and also for the manufacture of electric drills, Griason 
gear motors and other specialities. 

The telegraphic address of the office of the general manager of 
the Simplex Steel Conduit Co, is“ Disclosure London,” the tele- 
phone No. 8,101 Central. 

The werks of Messrs. Willans and Robinson at Rugby will be 
closed from Aug. 1 to 10 for the annual holiday. A small emergency 
staff will be available. 

The works of the Langdon-Davies Motor Co. will be closed from 
Aug. 1 to Aug 8 inclusive for holidays, a small staff remaining to 
deal with urgent matters. : 

The works of the Electiic and Ordaance Accessories Co., Cheston- 
road, Aston, Birmingham, will be closed for the August hx lidays 
from Aug. 1 to 6. 

The British Prometheus Co. notify that their works will be closed 
from July 31 to Aug. 11. 


Amalgamation.—'lhe shareholders of the Anchor Cable Co. 
(Leigh, Lancs.) have decided to sell their undertaking as a going 
concern to Callender's Cable and Construction Co. (Ltd.) "The price 
paid is £6. 5: per £10 share, The Anchor Company was formed 


in 1900. 
BANKRUPTCIBS AND LIQUIDATIONS. 


Ja the bankruptcy of II. J. Furniss, electrician, 54, Queen-street, 
Derby, the first meeting of creditors will take place on 29th inst., at 
47, Full-street, Derby, and the public examination on Aug. 11, at 
the Court House, St. Peter's Churchyard, Derby. 

Claims against the English and General Tramways Co. (Ltd ) are 
to be sent by Sept. 4 to Mr. P. J. Brenchley, 1 and 2, Great 
Winchester-strect, London, E.C. 

Ciaims against the Imperial Autocar Mfg. Co. (Ltd.) must be sent 
by Aug. 15 to Mr. W. Hulme, 6, Faalkuer-street, Manchester. 

It has been resolved to wind up voluntarily the London and 
Provincial Electric Construction Co. (Ltd.) Mr. Thomas Hunter, 
11, Queen Victoria-street, London. E C., is liquidator. 

Schischkar & C». (Lid), electrical and general machinery agents 
and suppliers, 67, Stallord.street, Birmingham, are winding up 
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voluntarily, and Mr. J. E. Pritchard, 71, Colmore-row, Birmingham, 
is liquidator. 

Winding-up Order.—An order was made on 14th inst for winding 
up Forrestt & Son (Ltd.), electric launch builders, &c., Wyvenhoe, 
Essex, and 101, Leadenhall-street, London, E.C. 


Sales by Auction.—Messrs. Stephenson and Alexander have been 
instructed by Messrs. Griffiths & Son to sell by auction at the Hayes 
Market-buildings, Cardiff, on July 30, at 3 o’clock, the whole of the 
valuable electrical and other plant and machinery, fittings and effects. 
An aivertisement contains further particulars. The plant, which is in 
excellent order, will be on view for a week before the sale. Catalogues 
and further particulars from the auctioneers, 5, High-street, Cardiff. 


Messrs. Norman & So», Town Hall-chambers, Stratford, and 34, 
King-street, Cheapside, London, E. C., will sell by auction, in the 
yard at the rear of 2, Broadway, Stratford, on Friday afternoon, 
July 24, at 3 o'clock precisely, a quantity of electrical plant 
and fittings. An advertisement contains further particulars, and 
the plant will be on view on the day prior to and morning of sale. 


Messrs. Percy Huddleston & Co. have received instructions from 
the liquidator (Mr. Percy Mason) of Hodges and Todd (Ltd.) to sell 
by auction, at 30, Hampstead-road, London, N.W., on July 28, at 
11 a.m., the stock and plant of an electrical instrument manufacturer. 
Further particulara are given in an advertisement, Catalogues from 
Messrs. Percy Mason & Co., C. A., 64, (icesham-street, E.C., or Messrs. 
Percy Huddleston & Co., 72, Finsbury-pavement, London, E C. 


Plant for Sale.—Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E C. See 
advertisement. 


Newport (Mon) Electric Light and Tramways department invite 
offers for two steam engines now working in their Llanarth-street 
works. Particulars from borough electrical engineer and tramways 
manager (Mr. H. Collings Bishop) Town Hall, Newport, Mon. 
See advertisement. 


TelegraphicInstruments forSale.—T wotelepantograph machines 
are advertised in another column for sale. Particulars from the liqui- 
dator, Telepantograph Syndicate (Ltd.), 6, Booth street, Manchester. 


National Telephone Directory, 1903-4 — The new directory of 
subscribers to the National Telephone Co.'s great system throughout 
the country (the directory includes the subscribers to the metro- 
politan service of the Post Office) is one of the most important 
publications of the year, and calls for a high degree of accuracy 
and care in compilation and printing. So far as we have been 
able to examine the books now issued, they show the same 
accuracy and simplicity of arrangement that have been so con- 
fpicuous in previous issues. The rules and regulations and general 
instructions which preface the directorial matter help to make the 
publie familiar with the best means of securing a satisfactory 
service so far as this can be assisted by the public itself, and the 
particulars relating to “ Postal Facilities" with regard to the tele- 
phoning of messages and letters (to which we refer on another page) 
should be thoroughly mastered by telephone users, as the time-saving 
character of these facilities is considerable. To the printers of these 
bulky tomes (Messrs. McCorquodale & Co.) a word of praise is due. 
The magnitude «f this work will be recognised when we say that no 
less than 241,000 copies of the complete official Telephone Directory 
of the United Kingdom are circulated. The Loudon list alone runs 
into 824 pages, the Southern list 360, the Midland list 444, the 
Western list 272, the North-Western list 644, the Northern list 508, 
Scotland 484, and Ireland 140, a total of 3,676 crowded pages of 
telephone numbers, names and addresses, each entry occupying the 
very minimum of space. 

As they are promised a complementary Directory of Post Office 
subscribers, telephore users should be well provided with these aids 
to telephonic communication. 

We have received from Messrs. H. V. Kramer & Co. a circular 
treating of ball bearings and their application to generators and 
motors, dock cranee, &. An accompanying circular informs us that 
the company have succeeded in making ball-bearing machines which 
tan be supplied at low prices. | 


Ironmongery and Hardware Exhibition.—An exhibition of |. 


ironmongery and hardware is being held this week at the Royal 
Agricultural Hal), London. The exhibits are chiefly of domestic 
articles, but few exhibits of electrical interest being shown. Among 
the exhibitors, however, we may mention the Sir Hiram Maxim 
Electrical and Engineering Co, who have a good assortment of high 
and low-voltage lamps; Messrs. Hopper & Co., with a display of 
portable batteries and miniature lamps ; some lamps and electrical 
accessories shown by the Davis Electric Lamp Co.; while the British 
Prometheus Co. have an excellent display of their multifarious 
articles used for cooking and heating by electricity. New and com- 
prehensive catalogues of this company’s manufactures are distributed 


at their stand. A display of fuse boards, switches, cutouts and other 
accessories is made by Messrs. Cardwell, Boorman and Ford-Lloyd, 
and at the stand of Reed’s Electrical Eogineering and Supply Co. 
there is a show of generators and motors and other plant. The 
remaining stands are of a miscellaneous character, but we might 
mention the show of “Velure,”a material for polishing woodwork and 
metals, which is guaranteed not to crack, chip, peel, blister or fade. 
This material is said to have remarkable spreading, elastic and 
weather-resisting properties, and is, wa understand, being used by a 
number of electrical manufacturing firms. 


Small Ammeters and Voltmeters.— We illustrate below two 
small edzewise instruments manufactu ed by Mesers. Everett, 
Edgcumbe & Co., 
upon whichascale 
4 in. in length is 
obtained in aspace 
only 65 in. by 33 in. 
over all. The ma- 
kers claim that 
the actual saving 
in space, when 
these instruments 
are compared for 
this purpose with 
the round- shaped 
instruments, is 
considerably 
greater than these 
measurements in- 
dicate, owing to 
their adaptability 
for fitting in be- 
ween switches, 
&c., or horizon- 
tally along the 
top of the switch- 
board, or, in fact, 
10000 in places where 
SRM al the round- shaped 
WIL i d instrument is 1m- 
UAM, VÀ possible. Amme- 

ters and volt- 
meters of this 
class are supplied 
either for mount- 
ing on the surface 
of the switch- 
board, or for let- 
ting into the board, and each type is provided with either horizontal 
or vertical scales, or is of the dead.beat moving-coil type or the 
moving iron type. The latter are fitted with the special air damping 
arrangement whereby, without friction, absolute dead-beatness is, 
it is claimed, obtained. 


Ships’ Light Indicator.— We briefly referred last week to a new 
duplex pront ships' light indicator placed upon the market by 
Messrs. McGeoch & Co., of Glasgow, Dirmingham and London, this 
indicator being specially designed for use with twin filament lam 
as recommended by the Board of Trade for ships’ signal lamps. The 
accompanying illustration shows the design and appearance of this 
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n indicator. The height of the 
ps case is 154in., breadth 15in., 
| depth 5in. It is claimed there 
| | are no complicated move- 
—— - ments in this piece of ap- 
PLEA T R paratus, which is thoroughly 


watertight and sufficiently 
compact to be placed upon 

the ridge of a ship where 

4 space is limited. "The indica- 
"V tor not only gives warning 
772 when a lamp is extinguished, 
77 but also indicates when one 
filament of a lamp is burnt 
out. In this way the necessity 
for changing a lamp at night 
or at other inconvenient times 
is frequently obviated. As 
shown on the front of the 
containing case, there are 
arranged a series of windows representing the various signal lamps 
of the ship, and, in addition, a small green window is fitted at the 
top of the case to show when the * pilot" lamp used to illuminate 
the windows is alight. When all the signal lamps are burning 
properly, the windows representing these lamps are screened by 
shutters, and no light appears except from the “pilot” window. 
If one filament of a signal lamp burns out, the window represent- 
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ing that lamp half uncovers and shows a half.red light; if a 
lam out completely, the corresponding window shows an all. 
red ight, and a bell commences to ring and continues ringing until 
switched off by the switch controlling the faulty lamp. These indi- 
cators are wound for all voltages in general uee. There are no moving 
contacts in the lamp circuit, so that it is impossible for the indicator 
to be injured by a sudden rising current owing to a short circuit, &c. 
The windings are arranged to work through a considerable variation 


of voltage. 


Novelties in Electric Light Fittings.- Some useful acces- 
sories, improved in regard to simplicity of construction and at the 
same time reasonable in price, have 
been put on the market by the 
Edison and Swan United Electric 
Light Co. One of these is a high- 
voltage fuse-board (see illustration), 
the glazed lid of which is opened 


by pressing the button of a spring catch. The removable fuse-holder 
is made of an insulating compound, and carries in a slot, extending 
over its whole length, the fuse-wire, which is 
3jin. long. Another accessory is a double-pole 
8 switch lamp-holder. As might 
be expected, it is somewhat larger in size than 
its single-pole equivalent, but not so much so 
a3 to appear out of proportion with the stan- 
dard lamps it is designed to carry. Another 
novelty is an improved tumler switch of small 
dimensions, suid to have been tested success- 
fully 15 15 amperes e 300 Mar The handle 
is entirely teparate from the live metal, the 
break being long and in an horizontal plaue. The appliances are 
throughout of British manufacture. : ý 


Exports of Electrical Apparatus and Material. — The followin 
list gives official particulars of the exports of British e 
electrical apparatus and material (including tape and telephone 
wire and material but not including electrical machinery, which 
is not separately specified) from July 15 to 21, with the ports of 
destination :— 

Africa—Alexandria, £124; Cape Town, £1,103; Delagoa Bay, £64 ; 
Durban, £1,383 ; East London £1,071 (including £332 telegraph material) ; 
Port Elizabeth, £150.  Argentina— Buenos Ayres, £284. Australasia — 
Brisbane, £100 ; Fremantle, £210 ; Perth, £149; Sydney, £1,266 (includ- 
3 telegraph material); Wellington, £1,526. Bra-:;! Rio Janeiro, 

. Ceylon —Colombo, £226. China Shanghai, £201. Denmark— 
Copenhagen, £1,037. France Boulogne, £13 ; Paris, £1,304. Gibraltar, 
£12. Holland — Amsterdam, £19. India Calcutta, £1,170: Madras, 
2141. Japan — Vokohama, £293. Malta, £58 (including £48 telegraph 
material). Portugal Lisbon, £323 (including £276 telegraph material). 


Straits Settlements—Penang, £99 (telegraph material); Singapore, 4475 


(including £406 telegraph material). 
graph material). Total, £12,861, 
last year (July 16 to 22.) 


Sweden —Gothenburg, £24 (tele- 
against £21,475 in the corresponding 
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The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
Nor. All Specifications can be obtained at the uniform price of 8d, each, 


1902. 
2,510 Murrueap. Telegraphy. 
5,907 Parsons. Winding of revolving magnets. 
9,815 Wise (Birkenhead). Prevention or minimising of 
sparking. 
10,008 BECKETT. Inter communication telephones. 
10,137 Goopwin. Shade or reflector. 


10,204 HARGREAVES, STUBBS and KEARSLEY. Electrodes 
for use in electrolysis. 
10,459 Happan (Bergman). Controllers for electric motors. 


10,533 Z&gRkOwiTZ. Drawings or matrices for use in electric 
jacquard-card punching and eimi'ar machines, 

10,733 StocKMEYER. Automatic electric regulating or con- 
trolling devices. 

10,889 Runes. Telephone receivers and transmitters. 

10,952 MaNvEL. Electric alarms operated by clockwork. 

11,101 Orro RoMANzE and FREDERICK STEPHEN 
ELLIOTT. Electric clocks. 

11,160 Kirsy and Kirsy. Arc lamps. 

11,269 Munro. Wireless signalling. 

11,313 WALTER and WALTER. Transmission of 
electrical impulses. 

11,323 Ano and FLOWER. Electricity meters. 

11,324 Aron and FLOWER., Two-rate electricity 


meters. 

11,557 ANDERSON, Electricity meters. 

11,369 O'Connor and HirprTCH, Electric govern- 
ing devices. 

11,372 Stanizy, Earthenware cable conduits. 

11,577 WATERHOUSE and SIMPLEX STEEL COX- 
DUIT Co. Metallic conduit fittings. 

11,393 STEWART, TURNER and Dixon. Operating 
points of electric railways. 

11,725 WaTRRHOUSE and SIMPLEX STEEL CONDUIT 
Co. Metallic conduits and fittings. 

11,765 CRAWLEY AND TROTTER. Measuring tem- 
perature at a distance by electrical 


means, 
11,815 Laxe (G. E. Co., U.S.). Return circuit on 
electric railway systems. 

11,816 Laxe (G. E. Co., U. S.). Variable speed electromotors. 
11,817 Laxe (G.E. Co., U.S.). Electric railways working 
on a sectional conductor or like system. 

11,818 Laks (G. E. Co., U. S.). Switches, 

11,819 Laxe (G. E. Co., U. S.). Insulation of the conductors 
or windings of electrical apparatus. 

11,821 Laxe (G. E. Co., U. S.). Brush holders and brushes. 

11,825 LAkR (G. E. Co., U.S.) Regenerative apparatus. 

11,822 Lake (G. E. Co., U. S.). Control of electomotor and other electric 
circuits, 

11,826 Lage (G.E. Co., U.S.). Rheostats. 

11,829 Lake (G. E. Co., U. S.). Starting devices for electro-motore, 

11,851 Lake (G. E. Co., U. S.). Field magnets of dynamos. 

11,832 Lake (G. E. Co., U.S.). Oil guards for the commutators of 
dynamo electric machinea. 

11,853 Lake (G. E. Co., U.S.). Electric switches. 

11,855 Laxe (G. E. Co., U. S.). Electric speed regulatora, 

11,837 Lake (G. E. Co., U.S.). Electric railways working on a sectional 
conductor or like system. 

11,842 Laxe (G. E. Co., U.S.). Electric meters. 

11,844 Lake (G. E. C., U.S.). Controlling electromotora, 

11,845 Laxe (G.E. Co., U.S.). Electric plug fuses. 

11,846 Lare (G. E. Co., U.S.). Railway signal apparatus. 

11,975 Fischen. Negative plates for accumulators. 

12,050 HrUR. Electric autocar for conveying heavy articles in factories. 

12,078 Lage (G. E. Co., U.S ) Transformers. 

12,085 Laxe (G.E. Co., U.S.). Arc Lamps. 

12,156 AnRL (Siemens and Halske A.G.). Incandescent lamps. 

12,162 AnEL (Siemens and Halske A.G.). Filaments. 

12,182 Imray. (Oesterreichische Gasgliihlicht-und Electricitüts Gesell - 
schaft) Glow lamps with osmium filaments. 

12241 Bremer. Arc lamps. 

12,284 ENGELSMANN. Arc light projecting apparatus. 

12,290 TURNBULL. Pressure-regulating apparatus for electric mains, 

12,291 Lake (G. E. Co., U. S.). Switches. 

12,292 Lake (G. E. Co., U.S.). Cutouts. 

12,295 Laxe (G. E. Co., U. S.). Fuse - boxes. 

12,294 Laxe (G. E. Co., U. S.). Dynamo electric machinery. 1 

12,329 KorTENBURG and PATERSON, COOPER & Co., Lro. Measuring electric 

. currents and minute mechanical strains. 
12,530 ROTTENBURG and Paterson, Cooper & Co. Motor starting switch. 
12,570 Fenn (Felsing). Grooved rollers of machines for covering wire 
; with rubber or the like. 

12,415 B.T..H. Co. (Steinmetz) Regulators for alternating current 

circuits, 
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12,416 B.T..H. Co. (Burrows). 
lampe. 

19,438 Sıemens Bros. & Co. (Siemens & Halske, A. G.) Induction coils. 

12,449 Aron. Metering electrical energy charged under varying conditions. 

12,458 Jopp, FRASER and Draper. Telegraphic perforators. 

12,469 Weston and BeEnecke, Electrical indicating and recording 


Tubulating machines for incandescent 


instruments. ae 
12,476 Weston and Benecke. Electric recording apparatus. 
12,494 Burn. Safety guard for electric tram ars. 


12,505 Wonswor. Adjusting movable lamps and searchlights with special 
reference to motor, military and marine purposes. 

12,684 Grirritus and BkpELL. Preventing leakage of current to studs 
in surface contact systems. 

12,689 VAN DAM. Combination of switches and wall plugs. 

12,691 CuENop and Fournigr. Electrolytic decomposition of alkaline 
chlurides, 

12,700 RoskNTHaAL. Manufacture of active material for plates of accu- 
mulators. 


COMPANIES' MEETINGS AND REPORTS. 


— — 


National Telephone Co. (Ltd.). 


The thirty-second ordinary general meeting of tbis company was held 
yesterday (Thursday) at Han ilton House, Victoria Embankment, under the 
presidency of Sir Henry Fow.er, M. P. 

The SECRETARY (Mr. Albert Anns) having read the notice convening 
the meeting and the auditors' certificate, 

The PRESIDENT said that the present was the half-yearly meeting, 
and a complete report on the company's position was only given at the Feb- 
ruary meeting, when the accounts went up to the previous 31st Dec. For the 
June half of the year the accounts for the last two or three weeks were neces- 
sarily estimated, but the estimates were always taken very much under 
the mark, and from what had transpired since the present report had been 
printed and circulated, the directors were fully satisfied that it was, to 
say the least, on the safe side, and represented the position of the company, 
which was a little better than had been put before the shareholders. The 
income accrued during the half-year was £894,046, showing an increase of 
£70,803 compared with the figures for the corresponding period of 1902. 
The working expenses for the six mont^s had been £516,052, or £38,020 
more. A considerable proportion of this increase was attributable to 
their additional income, and as their business increased, the cost of carry- 
ing it on became greater, of course. Like everyone else, too, they found 
that their rates had increased, and he presumed that every householder, 
whether in or out of London, knew that the tendency of the local rates was 
to advance. There had also been a considerable increase with regard to 
their policy of insurance—a matter as to which the directors had made 
the best bargain they could, after the matter had been under their 
careful consideration. 'The wages were also greater, partly owing to the 
general rise in wages, and partly to the fact that their staff had increased 
by 600 during the half-year. There were 12,064 officials now in the service 
of the company. The net result of the half-year's working was a profit 
income of £377,994, but out of this amount they had had to pay a heavy 
tax to the Post Office for royalties— 481, 950 for the half-year. He called 
attention to this matter six months ago, when he stated that the amount 
paid to the Post Office for the year 1902 was £154,0C0. As he had just 
said, the payment for the first half of the present year for royalties was 
£81,950, which was a heavy burden on the income of the company. 
Although the profit balance was £32,783 more, they had had to 
pay £6,165 more to the Post Office, so that the net additional 
income of the company for the six months was £26,618. The rentals 
carried forward for unexpired terms of running contracts amounted 
to £874,383, as against 1,397 at the corresponding period of last year. 
Out of the available balance of revenue, which was £239,748, the directora 
proposed the payment of half-yearly dividends at the rate of 6 per cent. 
per annum on the first and second preference shares, 5 per cent. per annum 
on the third preferrence shares, 6 per cent. per annum on the preferred 
stock, and 5 per cent. per annum on the deferred stock. That, it would 
be observed, was an increase in the half-year on the latter stock, the divi- 
dend on which had hitherto been 44 per cent. The idea of the board, 
which the shareholders had repeatedly approved, was to take the income 
at 5 per cent, which was the dividend paid at the time the stock was 
divided ; and as the shareholders received 6 per cent. upon one-third of the 
stock, and 44 per cent. upon two-thirds, it practically made 5 per cent. 
A general feeling was expressed at the meeting six months ago that if the 
company had a good half-year the deferred stockholdera would like to see 
their dividend raised to 5 per cent., and the directors had concurred in 
that view. Some shareholders, while expressing approval at the course 
adopted by the directors in recommending a dividend at the rate of 5 per 
cent. on the deferred stock, had asked for more; and Mr. Hacking, who 
was at their last meeting and spoke upon this question, had written them 
a note to say that his view was that the dividend should be raised to 6 per 
cent. He (the speaker) could only repeat what he said six months ago— 
that they were adding more to the reserve fund. This half-year they were 
adding £85,000 to it, against 270, OCO at the corresponding period of last 
year. Of courae, this was a very decided and healthy improvement, but 
what he said at their last meeting as to the importance of the reserve 
fund he adhered to. The strength of the company—the financial 
strength—was its reserve fund, and, as he said in February, he strongly 
advised the shareholders not to look in the direction of increasing their 
dividends, but of increasing their reserve fund. No one could tell what 
might happen in connection with the business of any company. They 
might have an unexpected wave of prosperity, but his own opinion was 


that,as far as the minimum was concerned, they ought to see their 
way clearly to adding £200,000 a year to the reserve fund The company's 
time was running out —they were rapidly approaching 1911—and the direc- 
tors recommended, and he hoped the shareholders would agree with them, 
that the reserve fund should be maintained at something like what he had 
said, and that ia that way the strength of the company should be increased. 
While adding 4 per cent. to the dividend, the directors therefore proposed, 
a8 he had said, to transfer £85,000 to reserve and to carry forward £5,831. 
Tc make up the £200,000 for the whole year, the company would have to 
do as well in the present half-year as they did in the corresponding period 
of 1902, and he was very hopeful that they would be able to accomplish 
that result. From what transpired six months ago, an impression was 
created in the minds of the shareholders and the public that there was a 
probability that the dividend might be raised, and the board had raised it ; 
but he did not want it to go forth from the present meeting that anything 
like à reasonable expectation was held out that the dividend would be again 
increased unless some prosperity should come upon them which at present 
they did not foresee. The position of the company was satisfactory both in the 
condition of its plant and of ite staff. "They had expended in the half-year 
on entirely new plant £334,115, and he wanted that point to be understood. 
That amount was spent entirely on new work, and they had also expended 
many thousands of pounds more than in the corresponding period of last 
year in keeping the existing plant in an efficient condition. The engi- 
neers and oflicials of the company were satisfied at the way in which 
the maintenance and renewal of the lines and instruments had been 
dealt with. Everything depended in a company like theirs on the plant 
being kept up at its full value; and as in telephone instruments aud 
plant there was, perhape, a more rapid depreciation than was the case 
in many other plants, rules which applied to permanent buildings could 
not be applied in the case of the company's plant. The directors, therefore, 
intended to pursue the policy of taking large sums from revenue to keep 
up the plant in its present state of efficiency. Their agrement with London 
was working most satisfactorily, as he said six months ago. They were 
increasing their business in London very considerably, and so also were the 
Post Ottice ; and the present arrangement justified what had frequently 
been said at their meetings—namely, that there was room iu London for 
the two systems. The large development in both systema showed that a 
public want was being supplied when the additional capital was found by 
themselves on the one haud, and by the Post Office on the other. During 
the past half.year the number of their telephone messages—taking the 
call and the reply—reached the enormous figure of 922,875,000, com- 
pared with 737,311,000 in the corresponding period of 1902; while the home 
telegrams of the Post Office for the year ended March 31, 1902, numbered 
82,000,000. Already, therefore, the number of telephone messages con- 
siderably exceeded ten times the number of home telegrams. He con- 
cluded by moving the adoption of the report and accounts and the payment 
of the dividends mentioned. 

The VICE-PRESIDENT (Mr, George Franklin) seconded the motion. 

Mr, LEA-SMITH congratulated the directors on the excellent report they 
had presented. The increase in the dividend was very satiafactory, taking 
into consideration the fact that a larger amount had been added to reserve. 
He quite agreed with the President that the great strength of the compeny 
would be in the reserve, to which, therefore, he hoped the directors would 
always add largely. At the same time, the ordinary shareholders were a 
long-suffering body. Considering the risk they had had to undertake in 
the past, and which was ahead of them, he thought it would be allowed 
that a dividend of 5 per cent. was very moderate. He had been very glad 
to see the rise in the market price of the shares, as the fact showed that 
the shareholdera now had & great deal more confidence in the com- 
pany. He thought that more “smartness” was being taken at the present 
time in working the telephone, and he thought that this spoke 
very highly for the management of the company. The president 
had spoken of the increased business done both by the company and 
the Post Office, but with all the work that was going on with the 
two systems, there must be a considerable amount of waste ; and theirs 
being the National Telephone Co. they had a great deal of difficulty 
to encounter with the local authorities, If the Government took over the 
company's property all this would disappear, and the public would gain 
very much. The water companies and the dock companies were very 
much threatened, but he noticed that their stocks had considerably 
increased in market value since the proposal of arbitration, and he assumed 
that the position of their company would be similarly benefited if they 
could be dealt with as satisfactorily as the water and dock companies were 
being dealt with. 

The PRESIDENT, in reply, said he agreed with a great deal of what 
Mr. Lea-Smith had said. He was quite willing to accept that gentle- 
man's invitation to assume the aspect of an independent shareholder, and 
also as an independent shareholder who gave £7 each for his ordinary 


shares; and with that addition of £2 to the paid up value of those shares 


he maintained that the policy of the directors in strengthening the 
reserve was the policy which the company should pursue. He would say 
the same thing if he were outside the board. It should be remembered 
that the dock and water companies had no term put on them for the 
expiration of their business, whereas this company's term would expire in 
1911. | 

The motion wes then carried unanimously, and resolutions were after- 
wards passed re-electing the retiring directors and auditore. 

The proceedings terminated with a vote of thanks to the President and 
directors. 


ANGLO.AMERICAN TELEGRAPH CO. (LTD.)—The report of the directors 
for the half-year to June 30 states that the total receipts (including 
£1,706. 7s. 9d. brought forward) were £184,561. 5s. 6d. The traffic 
receipts show lan increase of £1,297, compared with the [corresponding 
half-year of 1902. The total expenses, including the repair of cables, &c., 
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were £65,893. 2s. 10d., an increase of £6,962. 10s. 64d. over the corre- 
sponding period of 1902. Cost of the repair of the 1875 cable, amounting 
to £12,190. 78. 1d., has been charged to renewal fund. The directora 
have, before declaring the net profits, set apart 4 12, 000 to renewal fund, 
leaving £106,468. Os. 8d. One quarterly interim dividend of 15-. per cent. 
on the ordinary, and of £1. 108. per cent. on the preferred stock war paid 
on May 1, absorbing £52,500, and a second quarterly dividend of similar 
amounts will be paid on Aug. 1, leaviog £1,468. Oe. 8d. to be carried for- 
ward, The cables and land lines of the company are in good working order. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—At the recent meeting 
the chairman (Mr. C. Shirre(f Hilton) said the work on the electric lines, 
commenced in August, 1901, was nox almost finished. "The overhead work 
for about 2 miles in the Onehunga district was still unfinished. Since 
May 23 about 14} route miles had been io operation, and from the latest 
figures there was every rea on to congratulate the shareholders on the 
result of electric traction. The expenditure incurred in obtainiog the 
rights and concessions and on electrical reconstruction amounted to 
£24,171, and iv was anticipated that when the whole of the lines under 
the present contracts were opened the expenditure on the reconstruction, 
purchase of rights and old tramways would amount to about £530,000. 


CITY AND SOUTH LONDON RAILWAY CO.— The report of the directors 
for the half-year to June 30 states that receipta from all sources amounted 
to £81,770. 7s. 5d., and costs of working were £37,919. 33. 3d., leaving 
a profit of £45,851. 4a. 2d. Inclusive of amount brought forward, the net 
revenue thows an aggregate total of £45,379. 24, After making provision 
for interest and the transfer to renewal fund of £1,500, there remains 
available for dividend £33,006. 9a. 11d. After providing for the dividend 
on the 5 per cent. preference stocks, 1891, 1896 and 1901, a dividend at the 
rate of 2} per cent. per annum on the consolidated ordinary stock for the 
half-year is recommended, leaving £1,500. Os. 11d. to be carried forward. 
The number of passengers (exclusive of season ticket holders) carried in the 
half-year was 9,511,450, comparing with 9.192, 120 iu the corresponding half 
of 1902. The receipts from passenger traffic were £78,384. 194. 9d., compared 
with £76,843. 12:. 3d. The report states that the natural increase of the 
traffic has beeu iaterfered with by the competition of the electric tram- 
ways run by the London County Council at very low fares, which, especially 
during the fine weather, draw away many passengers from the railway. 
The appeal in respect to the compensation to be paid for the site of the 
station under St. Mary Woolnoth Church having been decided against the 
company, £89,904. 4s. 3d. (in addition to £81,350 already paid into cour! ), 
the full amount of the award with iaterest, has been paid into court. The 
questions involved beiog of such great importance to the company, the 
directors propose to carry the case to the House of Lords, where they hope 
t^ obtain a more favoura"le decision. The bill for the ex'ension to King’s 
Crose, Sr. Pancras and Euston, including also the transfer of the under- 
taking of the City and Brixton Railway to this company, has been passed 
by the Committee of both Houses of Parliament, and will, it ia expected, 
shortly receive Royal assent, and the directors recommend that the 
construction of this line be proceeded with at once. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the direc- 
tors for the six months to June 30 shows the financial result of the 26th 
year's working of the company. The revenue, after deducting out- payments, 
amounted to £48,886. 12s. 7d., compared with £46,610. 6s. 11d. for the 
corresponding period of 1902, an increase of £2,276. 5s. 81. Working and 
other expenses, including income tax, were £21,724. Os. 7d., leaving 
227, 160. 123. as net profit, or, with £4,779. 133. 6d. brought forward, 
£51,942. 58. 6d. These expenses to June, 1902, were £21,515.17s.1d. Three 
quarterly interim dividends of 38. each per share, absorbing £27,319. 10s., 
have been paid, and a final dividend of 3a, per share is now proposed, 
together with a bonus of 1s. per ehare, making 5] per cent. for the year, and 
taking £39,461. 10s. After transferring £8,000 to reserve, £2,693. 15a. 6d. 
is carried forward. Reserve hax been debited with £22,931. 13s. 11d. for 
cost of cable repairs, and credited with interest on investments, profit on 
sale of securities and amount transferred from revenue, now amounts to 
£474,664. 16s. 1d., taking investments at cost price. l 


DUBLIN UNITED TRAMWAYS CO. (1896) LTD.—The directors’ report 
for the June half-year states that £36,882. 16s. 8d. is available for distri- 
bution, out of which dividends for the balf-year are recommended on the 
6 per cent. preference and at tlie rate of 5 per cent. per annum (tax free) 
on the ordinary shares. £2,000 has been placed to reserve, leaving 
£2,857. 108. 8d. to be carried forward. The amount charged against the 
half-year's revenue for rates and taxes shows an increase of £2,125, 
compared with the corresponding period of 1902. 


. EASTERN TELEGRAPH CO. (LTD.)— The report of the directors for the 
half-year to March 31 states that he revenue amounted to £626,750. 13s. 8d., 
from which are deducted £162,847. 3a. 10d. for ordinary expenses and 
£27,472. Os. 4d. for expenditure on repairs and renewals of cables, &c., 
during the half-year. After providing £7,206. 17s. 10d. for depreciation 
of spare cable, £110. 17s. 5d. for sundry differences in exchange, and 
. £11,565. 9». 2d. for income tax, there is a balance of £417,748. 58. 3d., to 
which is added £22,585. 83. brought forward, making £440,131. 13s. 3d. 
From this balance there bas been paid as interest on mortgage debenture 
stock £35,397. 7s., dividends on preference stock £34,703. 2s. 5d. and an 
interim dividend of 1] per cent. on the ordinary stock (£50,000), leaving 
£520,031. 58. 10d., out of which sum the directors have placed £5,000 to 
reserve for maintenance ships and £180,000 to general reserve. The direc- 
tore now recommend a final dividend on the ordinary stock for the year 
ended Mar. h 31, 1903, of 1] per cent. and a bonus of 2 per cent., amount- 
ing together to £150,000, both payable on 30th inst., tax free, and making, 


with the three previous payments on account, a total distribution of 7 per 
cent. for the year. The balance (£5,031. 5s. 10d.) is carried forward. 


EDMUNDSON'S ELECTRICITY CORPORATION (LTD.)—The report for 
the year ended March 31 states that, including £6,719 from last year, the 
net profit, after paying debenture interest, was £53,048.  Deducting 
preference dividend (£9,541) and interim ordinary dividend, there remained 
£37,257. The directors now recommend a final ordinary dividend at the 
rate of 9 per cent. per annum, making 7 per cent. for the year, payable on 
27th inst. ; £5,000 to be written off goodwill account, £9,274 to be added 
to reserve, leaving £11,755 to be carried forward. Premiums amounting 
to £16,725 on capital issued during the year have been added to reserve. 
The 4,500 deferred shares have been converted into ordinary shares. 
Electricity stations have been erected and opened on account of local 
authorities at Hamilton and Cromer, on account of the Urban Electric 
Supply Co. at Dartmouth, Camborne, Newton Abbot and Grantham, on 
account of the Isle of Wight Electric L'ght and Power Co. at Cowes, and 
on a count of other lo^al companies at Market Drayton and Ilfracombe. 


GENERAL ELECTRIC CO. (1900), LTD.—The report of the directors for 
the year to March 31 states that the net trading profits and income from 
investments, &c., amounted to £94,581. 14s. 4d., less loss at Witton works 
of £20,001. 11s. 7d., and after deducting depreciation and debenture interest 
amounting to £22,349. Os. 7d., the balance is £52,031. 2s. 2d. The year's 
dividend on the 5 per cent. preference shares absorbed £12,500, leaving 
£39,531. 24. 2d., which the directors recommend should be appropriated in 
payment of managing directors’ and employés’ bonus (£3,955. 2s. 2d.) and 
a dividend on ordinary shares at rate of 5 per cent. for the year (£14,419). 
£21,159 is carried to reserve, bringing this to £60,210. 2s. The trading 
profit has shown an increase in almost every department, and the net result 
must (the report states) be considered satisfactory. On the other hand, 
the establishment of the new works at Witton, involving the teaching and 
training of new workpeople and entailing expenses inseparable from the 
creation of a new industry, has occasioned a loss during the first year's 
working. The directors have decided to write off the whole of such loss. 
The engineering works at Witton are now well provided with orders, and 
there are indications that they will add materially to the profits in the 
coming year. During the year a further 2,422 ordinary shares were allotted 
to the directors and members of the staffat par. It is proposed to change 
the name of the company to The General Electric Co, ( Ltd.).” 


NEW COMPANIES, LIENS REGISTERED, &c. 


— — 


NEW COMPANIES. 

AUTOMATIC CIRCUIT BREAKERS (LTD.)—Reg. July 18, capital £100 
in £1 shares, to acquire and take over the righta of H. J. Swirles, 
H. Swanton and R. Starke, and to carry on the business of electrical and 
general engineers, manufacturers of and dealers in circuit-breakers, 
dynamos, engines, electrical appliances, motors, cab'ea, wires, lamps, 
&witchboards, accumulators, &c. The first directors are H. Swanton, 
R. Starke and H. J. Swirles (inanaging directors). 


BRITISH TRAMWAYS AND GENERAL CONSTRUCTION CO. (LTD.)—Reg. 
July 16, capital £300,000 in £1 shares, to carry on business of conce: 
sionnaires, contractors for public or privats works, coinpany promoters, 
owrers and workers of railways, tramways, electric light, traction aud 
power works, constructors of electric tramways or light railways, wires, 
cables, dynamos, motors, engines, rolling stock, &c., electricians, mechanical 
engineers, suppliers of electricity, &c. 


GLAMORGAN ENGINEERING CO. (LTD.)— Reg. July 6, capital £16,060 
in £1 shares, to acquire and carry on business of electrical and mechani 
engineers (but not of metal merchants, machinery brokers and licensed 
valuers) carried on by C. E. and H. M. Peel (Ltd.), S vanses, and elsewhere. 
First directors are C. E. Peel, H. M. Peel and A. L. Furneaux. Reg. 
ottice, Glamorgan Engineering Works, Upper Strand, Swansea. 


LIONEL ROBINSON & OO. (LTD.) —Reg. July 17, capital £50,000 in £1 
shares, to acquire business carried on as Lionel Robinson & Co., to adopt 
certain agreements, and to carry on the business of electrical engineers and 
contractors, electricians, manufacturers of and dealers in all apparatus u 
in connection with the generation, diatribution, supply and employment of 
electricity, x.. The subscribers are L. T. Robinson, electrical engineer, 
R. G. W. Ellis, electrical engineer, C. M. Billington, civil and electrical engi- 
neer, and C. W. Atkinson, civil engineer (each with 500 sbares), and Prof. 
W. G. Adams, F.R.S., H. E. Knight and W. Russell (with one share each). 
First directora are L. T. Robinson aud R. G. W. Ellis (managing directors). 


LONDON GENERAL AUTOMOBILE co. LTD.) — Rez. July 10, capital 
£10,750 in 15,000 deferred shares of 1s. each and 10,000 preference shares 
of £1 each, to carry on business of builders and proprietors of automobiles, 
motor cars, &c. 

MOTOR HORSE CO. (LTD.)—Reg. June 24, capital £100,000 in £1 shares, 
to adopt an agreement with the Centre Steering Tractive Co. (Ltd.) and, 
W. H. and W. E. Carmont, and to carry ou the business of manufacturers 
of and dealers in electric, steam and other engines, motor vehicles, &c. 


RELIANCE ELECTRIC CO. (LTD.)—Reg. July 17, capital £1,000 in £l 
shares, to carry on business of electrical and mechanical engineers, elec- 
tricians, suppliers of electricity, manufacturers of and dealera iu electric, 
telegraphic, telephonic and other appliances and apparatus, &c. First 
directors are G. Smith and W. P. Theermann. Reg. oflice, 275, Deansgate, 
Manchester. 

WARWICK MACHINERY OO. (LTD.)—Reg. June 27, capital £300,000 in 
£10 shares, to carry on the business of mechanical engineers, manufacturers 
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of machinery, boiler and tool makers, founders and metal workers, elec- 
trical engineers, meter and instrument manufacturers and merchants, &c. 
First directors: H. C. Levia, E. A. Carolan, J. S. Conover, E. G. Waters 
and Sir B. Cunard, Bart. Reg. office, 85, Cannon-street, E. C. 

WEEDON AUTOMATIC APPLIANCES CO. (LTD.) — Reg. July 17, capital 
£5,000 in £1 shares, to acquire business carried on under style of George T. 
Weedon & Co., to acquire patent No. 2,050 (1900) for improvementa in 
clockwork-controlled machinery, and to carry on the business of automatic 
appliance manufacturers, electrical and general engineers, electricity and gas 
meters, &c. First directors are H. O. Elliott, G. T. Weedon and C. Innes- 
Baillie. Reg. office, 6, John.street, Adelphi, W.C. 


LIENS, &c., REGISTERED. 

BATH ELECTRIC TRAMWAYS (LTD.)— Mortgage dated July 14, 1903, 
to eecure £10,000, has been registered. Property charged, company's 
uncalled capital. Holders, Prescott’s Bank. 

GRANT'S DRILL AND TROLLEY CO. (LTD.)—A debenture held by the 
Corlett Electrical Engineering Co. (Ltd.) and dated May 27, 1903, securing 
£500, charged on the company’s undertaking and property, present and 
future including uncalled capital (subject to prior charges for £1,000 and 
£500) has been registered. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—Issue on June 23 of 
£300 debentures, part of series created Nov. 19, 1900, to secure £15,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. No trustees, Previously issued, £13,800. 

INGLETON ELECTRIC LIGHTING AND POWER CO. (LTD.)—Issue on 
July 14 of debenture for £100, part of series created Aug. 8, 1902, to 
secure £450, charged on company’s undertaking and property, present and 
future, includiog uncalled capital, subject to prior debentures amounting 
to £2,200. No trustee. Previously issued of same series, £300. 


MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.) — Issue on June 23 of 
£5,000 debentures, part of series created March 6, 1901, to secure £20,000, 
cbarged on freehold land in Melton Mowbray and company's buildings, 
machinery and other property, present and future, including uncalled capital. 
Trustees, W. B. Hopkins and F. E. Gripper. Previously issued, £10,000. 

PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)— Trust deed dated 
June 26, 1£03, to secure £20,000 debenture stock, has been registered. 
Property charged, all company’s assets, present and future. Trustees, 
Electric and General Investment Co. 

ROYCE LIMITED.— Issue on July 10 of £5,000 debentures, part of series 
created March 27, 1903, to secure £25,000, charged on company’s under- 
taking and property, present and future, except uncalled capital. Trustees 
under deed of March 25, 1903: Law Guarantee and Trust Society. 
Previously issued, £12,100. 


SHERARD COWPER-COLES CO. (LTD.)—Iesue on July 7 of £600 deben- 
tures, part of a series created by resolutions of Dec. 3, 1901, and Feb. 7, 
1902, to secure £6,500, charged on the company’s property, present and 
future, except uncalled capital, No trustees. Previously issued of same 
series, £5,350. 

SUN FAN CO. (LTD.)—Lien reg. June 27 for £150 third debentures, part 
of £2,000. Amount previously issued, £1,641; no trustees; charged on 
undertaking and all property, including uncalled capital. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on June 20 of £100 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued, £22,200. 


r 
CITY NOTES. 
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MEMORANDA.—EBank rate 3 per cent. (since June 18, 1903). Price of 
silver 253d. per oz. (July 25). Console 912—914 for money, 9113—911$ 
for account: 24 per cent. 911—92 (July 23). Consols Pay Day, Aug. 6; 
Stocks and Shares Continuation Days, July 27 and Aug. 11; Ticket Days, 
July 28 and Aug. 12; Pay Days, July 29 and Aug. 15 ; Mining Share 
. Carry-over Days, July 24 and Aug. 10. 


BRISTOL TRAMWAYS AND CARRIAGE CO. (LTD.)—The directors have 
declared an interim dividend to June 30, at the rate of 84 per cent. 
per annum, payable Aug. 7. The receipts for the half-year were 
£121,934. 168. 3d. against £111,849. 68. 11d. in the June half of 1902. 
The number of passengers carried was 21,398,765 against 19,523,245, 
Interest on debenture stock, the preference dividend and the int«rim 
dividend absorb £35,516. 12s. 3d., against £34,075 in the corresponding 
period. 

CENTRAL LONDON RAILWAY CO.— A dividend is announced for the 
half-year ended June at the rate of 4 per cent. per annum, carrying forward 
£45,000. This is the same rate of dividend as last year, when £25,000 
was carried forward. 


MANCHESTER AND LIVERPOOL ELECTRIC EXPRESS RAILWAY CO, — 
During the week this company, which was inccrporated by Act of Parlia- 
ment in 1901 to construct an electric railway between Manchester and 
Liverpool on the Behr mono- rail system, iesued a prospectus inviting appli- 
cations for the whole of the capital (£2,160,000, divided into £10 shares). 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO, (LTD.)—The 
directors have declared an interim dividend at the rate of 7 per cent. per 
annum for the half-year to Junc 30. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. LTD.) — The elec- 
tricity suld by this company for the quarter ended Midsummer, 1905, is 
returned at 1,460,572 unite, estimated to produce £235,754, against 
1,420,683 unite, which produced £23,078 for the corresponding period of 
last year i 


partly electrical. 1 Minus 3 days. 1 Minus 2 days. J Plus 3 days. 


WATERLOO AND CITY RAILWAY 00.—The directors recommend a 
divicerd at the rate of 3} per cent. per annum for the June half-year, 
carrying forward £170, compared with 5 per cent. and a carry forward of 
£458 last year. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—The directors 
have declared en interim dividend for the half-year to June 30 at the rate 
of 15 per cent. per annum, less tax, payable Sept. 1. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO REOEIPTS. 


— e 
Es No. oi Ino. o: | Amoun 
aer Deo. (a) H 
| | £ £ £ £ 
*Aberdeen Corporation... July 18 1,319 — 349 7 8,815 -- 912 
Ayr Corporation. „ 18 421 — 27 9| 3133 T 190 
Barnsley ...—..—.—....| , 10 179 . 273 24,818 isi 
Birkenhead ............... ACT TT : „ vee 
Birmingham Tramway: , 18 | 5,183'+ 175 2 | 10,508 + 58 
*Blackburn Corporation. „ 17 870|- 56/816 | 14,318 ＋ 543 
Blackpool Corporation... „ 16 | 1,563) — 66 §15 | 13,680 |+ 1,089 
Blackpool and Fleetwood... ga is : is m 
Bolton Corporation „ 19 1,931 7 316,116 | 30,253 |+ 4,142 
BournemouthCorporat'n „ 15 | 1105, .. | 16 | 15,570 on 
*Bradford Corporation... „ 19 3,954 — 356! 16 | 60,075 |+ 9,237 
Brighton Corporation ,..| „„ 19 982|-- 75 34 | 27,853 ‘+ 5,291 
Brisbane Tramways...... June à | 2,062 - 295 22 | 51,2210 ＋ 361 
Bristol Trams & Carriage July 17 5,570 111 8 | 44,454 |+ 5,058 
* Buenos Ayres & Belgrano ; na | 3 em n 
Burnley Corporation ... „ 18 935 + 144| 16 | 19,925 |+ 2,828 
Calcutta Tramways Co... „ 18 R 31,632 7 R^552, 3 |R 96,226 |+ R?2 369 
Camborne-Redruth ......| „ 20 122 | 37 | 4,546 is 
Cardiff Corporation. . . „, 18 | 2,061'+ 458 16 | 51,056 |+ 11,154 
Carlisle Tramways Co... „ 18 224 — 5128 | 5,178 ＋ 362 
Central London Railway „ 18 6,548 218 3 | 20.260 |- 113 
Chatham & Dist. Lt. Rys. „ 16 | 666 |* 148 28 | 15,571 be 
City & South London Ry.“ „ 19, 2490 - 79 5 7,418 |- 758 
Cork Elec. Trams. Co. „ 16 ER 121 28 | 15,660 |- 136 
Devonport & Dist. Trams „ 10 507 T 0273 11,668 |+ 347 
Dover Corporation „ 18 264 — 2 t16 | 3,728 |+ 144 
Dublin & Lucan Rlwy... „ 19| 126- 7| 3 345 — 27 
Dublin Southern Dist....| „ 17 1,068 — 124) 12 9500 + 331 
Dublin United ............ „ 17 4, 190 T 56: *i2 | 10,430 
Dudley — Stourbridge ...| ,, 10 8384 T 115 274| 21,615 |+ 2,240 
Dundee Corporation ...| ,, 15 834++ 116 9, 7,714 |+  8C5 
East Ham Council.. „ 18 719 | + 193 716 | 10,755 |+ 3,431 
Gateshead & Dist, Trams, , 10 865 + Ji 273] 23,109 |+ 3,988 
Glasgow Corporation " „ 18 13,565 4 1,434 7 | 96,529 | 12,175 
Gravesend—Northfleet .. „ 10 310 — 274 5,935 e 
Greenock & Port Glasgow! „„ 10 €40/+ 1 15,969 1 1,251 
; ; „ 8 1,488 ＋ A 
Halifax Corporation.., „ 15|1559|4 152 15 21,415 |+ 2,470 
Hartlepool Tramways .. „ 10 334 17, 274) 6,875 f 440 
Hull Corporation .. . „ 18 1,874 f 57 +16 | 28,897 |+ 1,651 
Ilkeston Corporation , { 2 15 5 sis ts | 1,940 - 
3 
Isle of Thanet Co. „ 18 3,172 7 411) 5 5,241 }+ 694 
Kidderminster & Dist... „ 10 155/+ à 8| 274) 8,519 |* 185 
Kirkcaldy Corporation. 985 d e " i 
Leeds Corporation ...... „ 185,709 ＋ 179| 16 | 90,575 |+ 5,634 
"Liverpool Corporation... „ 11 |10,602 -- 195| 23 |275,050 t 10,557 
Liverpool Overhead Rly.| „ 19 | 1,742/+ 109 5 5, 132 7 820 
London County Council. „ 18 10,675 Mc 116 |154,870 | + 20,592 
Manchester Corp. ...... „ 18 |12,069|+6,471! 5 | 60,094 | € 51,025 
Mersey Railway.. ,, 18]|1,950)2- 260 5 4,045 |t 842 
Merthyr . » 10 236|+ 22 27:| 5.292 — 247 
Middleton ---. » 10 393 ＋ 83; 271; 8,446 |+ 880 
Newesstle- on- Tyne Corp ,, 18 3,285 + 491, 3| 9,761 |+ 1,659 
*Oldbam, Ashton & Hyde| „ 10] 591 T 20 27, 15,988 |+ 1,416 
Perth (W. A.) Elec. Trams „ 17 1,07 ＋ 629 28 32,000 |+ 2,863 
Peterborough . ..... » 10 2971 ... | 24) 8,090 .. 
Pcole & Dist... —.—.—.. | „ 10 357 |+ 65 2i 7,572 |+ 1,257 
*Portsmouth Corporation „ 18 | 2,201/+ 175 .. zie ha 
Potteries — oan 094906 » 10 1.467 T 19 21; 42,072 t 2,507 
Rothesay . . .. . . „ 10 505 ＋ 118, 271) 2,710 [+ 975 
*Salford Corporation „ 20 4, 139 41,488 16 59,417 |4- 18,291 
„Sheerness .......... .. „ 8 91 , | 131 1241 155 
Sbeffeld Corporation ..| „„ 19 4,484 + 328 5, 14,020 |+ 1,071 
Southampton Corp. , 161, 185 T 311 dii bes 
Southend Corporation...|  ... fa sas vss sis T 
Scuthport Tramways - „ 10| 378 7 90 274 7,804 |+ 1,685 
*§, Staffordshire Trams... „ 10 974|4 181| 274: 22,096 |+ 1,588 
Sunderland Corporation. „ 20 1.522 — 150; 16 | 19,350 |+ 595 
Swansea Trams . „ 10 | 545 7 32) 274 13,113 |+ 625 
Taunton Trams. ;, 10 65 — 2 277 1,527 |- 118 
Tynemouth & Did. „ 10 414 f 25 273 7685 |* 904 
neside Trams Co me jus — T EN "T 
Wallasey Dist. Coun. ...| „ 18 853 | + ai 5 11,000 |+ 1,529 
 Weston-super-Mare | , 8 205 — 4 27 | 2,051 |- 295 
Wigan Corporation is oe | oe M 
Wcelverbampton District „„ 10 434|-- 275 274 10, + 6, 
Wrexham ..... Vous vasa » 10 128 14 2,046 - 
Yorkshire Woollen Dist. „ 10 572 204 5,911 ie 


These comparisons are with the corresponding period last year. 
lect y r pu § Plus 2 days 
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z Price d DIVIDEND | BUSINESS, | 2 | Price 8 a rp | BUSIN «8, 
5 E NAME. Wed. B E DUE. WEEK TO E A NAME. Wed. 8 * WERK 20 
2 July 22. Jour 2 | Z | — July 22 3 JULY 22 
a 5 " FF ˙ up A i | 
— ——äͤñ——ʒ —' o Low- ich- wow - 
ELECTRIC RAILWAYS, TRAMWAYS, A5. Pent gs 4 BAN MN ee iav sy | SE 1 ce | | e. 
5| 2/44 Anglo-Arg’tine Sh(110360,007)5:/Cm.Pf. 4$—48^| 4 14 7 April, Oct| 47 4 b elephone y pai — 1 
t. 6% Permanent 6% Deb. Stock. . . xe i-e + 5 E. 475 n o. Pref. Stock ....... een ii Eon fx 4 «s lt j^ 
Wl it Barcelona Tramways ea. N = 5 0 0 |] 10 6/0 | Do. 6 per Coat Cum. 1st Pref ........ 13 —14 |4 5 9 | Feb, Aug 
St. 417 . 41" Deb. Stoch (red.. 93 —98 |413 9 * 10| 60 | Do. 6 per Cent. Cum. 2nd Pref. 121—134 4 8 11 Feb, Aung 
100 5 i De. . 1 98 —103 4 19 6 1013 | .. || 2/6 | Do. 5 per Cent. Non-Cum. 3rd Pref... -5 413 0| Feb. Aug | ..| | 
b| .. | Brisbane Electric Trams. Invest. Ord. Ez - „„ * * p. ivo, oor a 5 tock red). E. — d 5 | June, Dec | 978 | 97 
5 26 | Do. 5 per Cent. Cum. Pref. ............ 41—4 5 5 3 . 44 | 48 St.] 47 82 aus e nt. Deb. Stock (red.)...... l —108 17 8 wc 101 
Bt. 437% Do. 43 per Cent. Deb. Prov. Certs. ...| 100 —103 4 7 5 UE T m l| 0/8} tUnited Ri 5 semet —— 'b a 12—1 613 4 MN Oct NT 
100 5; | Bristol Tramways and Carriage Ord. 21 m 3 10 10 Feb, Aug T EP 5 40 i a e 4 1 Funn. Prei — 5 : » ~ i 6 
10 47 |f Do. Cum. Pref. (fully paid) ............ 101—103 | 3 15 11 E" TE 5 2/6 Do per Deb 8 8 | . 4—51 pim, Mes 
St. 47 |t Do. 4 per Cent. Debs 107 —109 | 3 13 4 | Feb, Aug St. 5% 5 per Cent. tock (red.)...... 104 - 107 | 4 13. 9 | June, Dec |108 
Bt. British Columbia Elec. Rlwy. Def. Ord. 69 —72 T T 
Bt. 57 | Do. Pref.Ord.Stock . . .... ...... . 92 =m. *- 2 
10 ye t Do. Be Oum. Perp. Pre... esce 901—10 6 
1010 )7| Do. 44 per Cent. 1st Mort. Debs. ...... 1047 —106;/| 4 6 1 4 atat: | ELECTRICITY SUPPLY. 
10|10/0 British lectric Traction Ord............. 111—123 | 6 10 8 22 1 164 B , f.p. ^ ay "Uu 
6/0 | Do. 6 per Cent. Cum. Pre. 212 |418 0 | Feb, Aug | ii| 114 av dx ELIO PEE u d] Sou 
Bt. 5/0 Do. 5 per Cent. Pe tual Debs 2662965 122 —195 4 0 0 .. 1244 124 10 16/0 Bournemouth & Poole Elec. Sup. — 123 x 134 5 18 6 ee " M 
.. | Buenos Ayres and Bel grano Ord. aves = 2} i« T m — 10 4/6 Do. 43 per Cent. Cum. Pref . . . 10 —11 4 1 10 * 8 : 
b| 3/0 6 per Cent. A" Cum Pret....... CN UB CE HE ds 54| s [| 10 4/1! Do. 67 Cum. Second Pref. —.....— 10] 11 ji e" s ise 
5 10/6 7 ²˙ Au 41—5 5 p^ 3 T 2 198] 8. 4 | Do. 4} per Cent. Deb. Stock (red.) . 102 —1 459 M ^2 tees 
Bt. 5% Do. 5 per Cent. DoD. e 105 —108 |4 9 9 ee 10 064 St. 44 Bromley Kent) EL Lt. & Power lstDebs.| 102 —105 4 6 4 Es y e 
Bt! 5% | Do. 5% Sad Deb. Stock Prov. Certs. | 97 —100 |5 0 0 ss „„ 8| 46 | Brompton & Kensington Elec.Sup.Ord. 10—11 | 312 9 . JJ. 
40 Calcutta ‘Tramways err. 61— 74 2 15 z ee 7 . b 3/6 Do. 7 per Cent. Pref. ........ v cert 1 —10j 3 Ed Mar, Sept 27 n 
100 427 Do. 44% Ist Deb. Stock (red.) — 106 —109 | 4 2 8 sa ‘i oe 5 36 | Calcutta Electric Supply Ord. ............ = 468 i» "3 Dk 
1/2? tCape Electric Tramways Shares ......... 21—2 6 6 4 10 A ae St. 17 | Central Elec. Sup.Co.4%Guar.Db. Stock 106 — 109 | 3 13 5 e 1 d 
Bt. 47 Central London Ordinary BORN. douces 104 —107 | 3 14 9 June, Dec 105 105 b 6/0 Charin Cross & Strand Electric Bep. 9 - 9) 5 5 3 Feb, Aug 95 
St.. 4% | Do. 4 per Cent. Pref. Stock ............ 101 —104 | 3 16 11 - 1035 103 5 2/3 | Do. 4 per Genk FNE —6 315 0 510 
Bt.| 47 Do, Deferred BEOOR icici: cccvisicss into: 107 —110 | 312 9 “6 108 T 5 9.3 Do. ci Undertaking ed Om. Prel. ri 410 0 1 o. ME 
100 47 it Do. 4 per Cent. Debs. BILL 115 —118 3 7 10 .. 116) se St | 4 74 y Deb. Stock red Eida NY PTER 104 —106 3 16 9 a es 
2/6 | City of Birmingham Trams.5% Cm. Fri.“ 5 - 5j 1 " Sij 5 30 t Cheises Aglectric rls Ord — 5 3 12 0 sd EP » 
100 47 Do. 4 per Cent. 1st Mort. Debs. Gavel a 99 — 102 318 5 en EL — f St 417 " Do. 4 per Cent. Deb Stock n. d 107 —110 4 1 10 J . 2 2d 
Bt.| 34 City and South "nes dA Con Ord. 63 —65 |5 0 0 Feb, Aug | 6S | 64 1.| 5% City of London Electric Ligh rd.] 11 —11} 6 10 5 Feb, Aug Ui | 114 
zs 5% Do. (1896) esse e sede ds se dee bed bes «| 129 —132 3 15 » ee ee . | St. 5% x Do. 5 per Cent. Deb. Stock (red. A — 121 —196 | 3 19 4 Jn, Dec * EN : 
. 57 Do. (1901)... esse. ö 1 28 —131 3 17 - eo 1293 " 8t. 417 Do. 417 2nd Deb. Stock (red.) 102 —105 4 9 5 ce : 
Bt.| 47 Do. 4 per Cent. Perpetual Debs ...... 116 —119| 3 7 3 | May, Nov ‘ T 10| 4/0 County of London & Brush Prov. Ord. 8 —9 4 811 a : 
Bt.| 57 | Colombo Trams&Ltg.57/ Ist Mt.Db.(rd.) 104 —106 | 4 13 1 * 1 10| 60 | Do 6 per Cent. Cum. Tub e 114—124} | 4 16. 0 | Mar, Sept 12] | .. 
6 0 | T United Trams. (1896) Ltd., rd. 13 —14 3 15 7 =. — | St. 417 Do. 417 Deb. Stock (all paid) (red. ) 109 es 112 4 0 4 * * EM 
6/0 r Cent. Pref. é$ééocesósalbuoelecaabes 15 c -16 3 15 Ü .. .. | 5 80 Folkestone Electricity ee Ord. 6 -— 4 10 ll z et š 
6/0 Electric gt. & Tract.ofAust.67/Cm.Prf. 341—44 | 6 13 4 „st. 43 Do. Ist Deb. Stock (red.) .. — 102 —1 5 n RD 
Bt. 5% Do. $ 5 aed ar Ap Stock (red.) 1, 95 — 98 5 2 0 as ron 5 60 | Hove É ectric Lighting Ord.. M 8.159 EAR E "M ^J Wem 
Mr | GR Mortem e uy SU EHE Ord. (i i |810 7 5:5| 5 [ 5| 6/0 | Kensington & Knightsbridge Ord. ...... 1 —12 |4 8 11 n Pall ss 
a Gt. Northern, Piccadilly & Brompton. | | 6% . 8 per Cent. Ist Pref... 64—7 4 5 9 Jan, Juy | -.| .. 
„ Ord., Speyer Bros. Scrip Certs. 9) —10 T T | c Est.) 4% | Kensingtn.& Kngtbg.Co-&NottingHili 
107 Imperial Tramways ORI ani aeaiia 20 zu 413 0 Mar, Sept — | Co. (Joint Station! 47 Deb. Stck.(red.) 103 —106| 315 6 E II. 
a] 6s t DO, -$ pH ent: EROL ue 131—141 | 4 2 10 Her. Sepft - 8 London Electric Supp y Otd. io 9 —9 ye e ele 
Bt. 417 Do. Y. per Cent. Debs. ...... ..... senes 109 —111| 4 1 O | Jan, July sa FS b 3/6 Do. 6 per Cent Pref. qaid 51—6 500 A ae 
Bt Mr o TEN lyre dag MM ecd m - * * St. 47 Do. 4 per Cent. 1st Mort. Deb, da esi did 100 —102 | 318 5 Mr, In, S. D .- | > 
4% | Do. 4 per Cent. Deb. Stock .. . 92 —95 | 4 4 3 T "| c [f| 10) 76 | Metropolitan Electric Sup. Ord.ex new| 174—181 3 18 5 | April, 182 | i'i 
TTV it 410 10 Feb. aug . sr. 47% Do. 4 per Cont, Deb. Stock Ist Mort.| 108 —112 | 4 0 4 | Jn, Dec -.| „ 
X57 Do, B per Uant.: Fa. eee | 104—11 | 4 10 10 | Feb, Aug 40 T St. 32 Do. 3Í per Cent. Mrt. Db. Stock (red.) 97 —100 3 10 0 , à 9. 
Bt. 47 |t Do. 4 per Cent. Deb. . . t 99 —101 | 3 19 0|Jan,July | --| -- Hey | gg Notting Hill Electric Ord.....,............. 18 14 [4 5 9| Mamh..ol s» | e 
w| 5:9 | London . Cum. Prof. | 114—121 1 8 et 12 | 1H 100 4% Do. 4 per Cent. Ist sei Debs. ......| 99 —102 3 18 5 ba | oe 
Bt) 4z | Do. 4X 1st Mort. Deb. Stock... 105 —107 | 814 9 1072 |107 || 5 39 | Oxford Electric Ord. | 5-6 | 411 s|Mamh.]j | - 
Bt.) .. | Mersey Con. Ord. Stock............. . | 15 —17 T sis Ist. 47 |! Do. 47 Deb. Stock . acl Se ee xi C9 NI 
Bt. $ D 8 Prin iui 5 | 19—31 " l FI ad vera 8-3 2 A es 
. o. 4 per Cent. Porp. Debs. ............| 65 — 75 » ; Ted P Ze os 
sis : 3 100 Royal Elec., Montreal 4) % 1st Mt. Dbs. 100 —102| 4 8 3|A Oc *.| . 
7... TUMME RE zin 15 T 1 5 94 | Bt. James's and Pall Mall Electric Ord.| ie ich 4 71 — Avg vhi 
1/0 Do. 5% Cum. Pref. e turaneesnrrnane 11 4 811 MI s b se Do. T per Gent. Pref. 8 9 317 9 Feb, ang |. | 
1000 57 | Montreal St. Rly. Stg 5 Mrt. Dbs.(1908) 102 —104 | 4 16 2 án SES st. 347 r Cent. Deb. Stock red.) .. 98 —101 | 3 9 4 21. 
FTC 107 —100 |4 8 7 1 + MOPU, ennihäel Merketa Blestrio Buy Gd. 78 - 9 4 3 4 ds * 
B po General Traction Ord. ... eap M 2 Z e — 4 * t| 1/9 | South London Electric Supply Ord....| 31.4 4 7 6 2: N 
: .. . 6 per Cen * 2 —3 x May ....{ ef -- 5 2/% | Urban Electric Supply Ord. ...... ... 5 54 + x 53 
Bt.) 57 | Perth (W.A.)Elec. Trams. IstMt.Db.Stk.| 99 —10 | 4 18. 0 ^ —| -E ployee | Do. 57 Cum. Frei 5 — 5} ‘ 5, 
i 115 pni 3 nig iba hodie M S j T : Feb. A mp b| 6/6. | Westminster Electric LT Ord. . . 12 - 13 4 12 4 | Mar, § 13) | 12, 
© U per vvv VUE, IIcckt Il 04 — 5 1 2s * Eat: y 5 
Bt. 43% Do. 43 per Cent. Deb. Stock ........... i| 1 105 4 5 9| „ loi . 9| 96 | Do. 5 per Cent. Cum. Pref. .. 01-6] |314 0 — 6% 6l 
.. | South Lancs, Elec. P & Power Ord. 23 ie «b For 
Do. 6% Pref. (£1 paid)... ve [ApüLOsek] <a) v ; 
Bt. Do. 4j Deb, Stock (1007 paid) - X a ae ol iE AEN ori d EE 
St. 31 | Waterloo and City Ord. ..... | 9r7-10]|3 3 B1 Jane; Dec | 6 | ++ M. Ae Electric Meter 97 fe Pretec =l .. | Mar, Sent. 
TELEGRAPH j à i 61—7 18 0 Feo| ..| - 
*African LL m 47 Ma. D Deb. base ) 98 —102 | 3 18 5|Jan,July | . : En „ . Ord. 5l - id H : 0 225, July 54 Me 
"De Bone Geet DU a J 14% Do. 4i. Ist Mort. Deb. (red) . 102—100 | 4 4 | 2a Hb |. 
Do. 6 por Cent. Deb. . 48 —51 le 5 oleMváaN 7:1 7 Est. 41; | British Thome n- Houst'n d) C Ist ut. bb. 104 —106 | 4 4 9 = ge | 2 
Anglo-American..,......., ...... .. .. 48 —5 z rary AB, a ES 5 3/0 | British Westinghouse 6% Prell. 5}-6 5 0 0 vb Bis] 51 
B. ²˙ VAW... aeniesagosap | 93 -95 | 6 810 [F.My,Ag,N| 94 | 931 St. 4% Do. 4 per Cent. Mort. Deb, Stock ..| 100 —102 | 3-18 5 s 102 101! 
Do. Deferred . oe * : y- : F,My Ag,N| 8i | 83 Brush Electrical Engineering —— —14 .. |March...| -| - 
Commercial Cable Capital Stock 150 —160 5 6 3 |Jn,ApJy,O slo 92/4 Do. 6 per Cent. Pref. Non-Cum. 1}-1} |617 2| Mar, Sept 
| Do. 4 per Cent. Deb. Stock ........... 92 —95 |4 5 6 |n Ap. J, 0 93) | 924 St 417 ns 44 per Cent. Perp. Ist Deb. Stock 99 —102|]4 8 8 r, Se ESL 
Do Pcr ah ean et] Aare LB ip E Ee aoe lage || BER 492 | De. Perpetual Sod Deb. Block ac 87 - 92 4 17 10 Jan, July . | 
o. Freference 10 per Cent. ............ E = : ug Jks 5,100 | Callender's Cable Construction Ord. , 134—124, |8 0 0 Jan, July 12 | 11! 
Direct Spanish Ord. e, cesssscssseicsons 24-34 | 5 r- : Apri Oc |. sèf as 5| 98 | Do. 5 per Oud Cen P. 5}-5; |4 611 Jan July |. -- | - 
B Prof.. T, 10170 4 p 1 Jie. -- st. 4% Do. 4j per Cent. 1st Mort. Debs.(rd.| 100 -110 | 4 1 10 | Nov, MA. 
Jo. 44 per Cent. Deb. .... ... 97% —1017% Jan, July 4 714. oasiner Heiner Alkali Co (fally paid} 1-1 | 6 0 9 4; hs 
Direct United States Cable 10} -102 | 6 0 11 Ha, Ap, Jy, Ol 103 | .. St nu Do. 447 Ist Mort. Deb. (red.) 92 —97 |412 7 end TW ENT 
Direct West India Cable 43 Rg.Db.(rd.) 98 PES 4 A- - 1 | Jn, Dec .. 921 1| 1.0 | Chadburn’s Ship rere UE oid zu |5 6 8| Mareh ..| =| - 
nal eee 128 —133 5 5 3 [J/a,Ap,Jy,O|t31] [128 3| 1/6 Crompton and Qo. 1 to 54,000) ... 2—2} |6 1111 | Jan, July BA s 
Do. 3] per Cent. Prof. Stock 89 —92 | 317 7 Ja Ap,Jy,U| 91 | 8 100| 5% |* Do. 5 per Cent. do ui Doba. (red.)|1017—1057| 4 15 6 Jan, Ju; 
* Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108| 3 14 7 | May, Nov |107 106 | .. | Edison & swan United“ A ch.) ( €3 pd.) 1 ? be Feb, Aug i * 
(Eastern Extension ................,..-....... 12 —124 | 5 12 0 Ja, Ap,Jy,O| 123 | 11g 8l. De. (£5 paid) 14-2 i Feb Auer 
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À SPECIAL general meeting of the members, associate members 


and associates of the Institution of Electrical Engineers will be 


held to-day (Friday), at 4:30 p.m., for the purpose of considering 
and, if approved, of passing the following resolution :—'* That 
the purchase of the property in Tothill-street at the price of 
£16,500 be sanctioned and approved, and that the sale of such 
of the investments of the Institution as the Council may select 
as may be necessary to provide the purchase money be sanc- 
tioned." "The meeting will be at the offices of the Institution, 
92, Victoria-street, Westminster. The fact that an incon- 
venient time, when everyone is preparing to take or is already 
taking a holiday, should be chosen for a meeting to consider a 


matter of such importance, has occasioned some surprise. 
— — 


Mn. TROTTER'S emphatic remarks at the Engineering Con- 
ference, as well as the recent replies to questions in the House 
of Commons, show that the Board of Trade is ready to sanc- 
tion the employment of overhead wires in certain circum- 
stances, not only for low pressure but also for high and 
possibly even for “extra high” pressures. Two instances were 
alluded to in the House of Commons, in which overhead wires 
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for high pressures were sanctioned. These wero not named, 
but we may mention that they are the Gloucester Electric 
Power Co. and the Kent Electrical Power Co., to both of 
which schemes Mr. G. L. ADDENBROOKE is consulting engi- 
neer, in the latter case in conjunction with Mr. A. A. 


| CAMPBELL SWINTON. The Gloucester area includes a manu- 


facturing district around Stroud, and the first generating 
station will be erected there, and possibly a second one on 
land near the Forest of Dean coalfields, which are also 
within the company’s area and distant about 15 miles from 
Stroud. Probably a pressure of 6,000 volts will be employed 
in the first instance, but the employment of 20,000 volts in 
connection with the Forest of Dean station has been con- 
sidered. The Kent Company will, in all probability; adopt 
the same pressure if the Board of Trade approve. This com- 
pany takes over the old works of the Chatham, Rochester and 


District Electric Lighting Co., and the use of overhead wires 


will enable it to extend its power supply all over the manufac- 
turing district surrounding Chatham and Rochester, and even 
to light small towns as far distant as Sittingbourne. The south- 
eastern part of the company's area—the Sandwich and Deal 
neighbourhood—will be supplied by a separate station. 


* 

So far, we believe, nothing quite definite has been decided 
upon with regard to the details of the construction of the lines 
themselves. In all probability they will follow Continental 
practice to a certain extent. No general Board of Trade 
regulations will be issued with regard to them at present, but 
each of the two systems will have to satisfy the Board on its 
merits. It must he remembered that there is no reason why 
the employment of overhead wires should not be extended in 
other directions than merely in the realm of the power com- 
panies. On railways which are to be“ electrified,” for instance, 
they might frequently be employed as feeders, and in connec- 
tion with ordinary electric supply they might be used to a far 
greater extent than hitherto. Electrical engineers have now 
got so into the habit of employing underground cable that 
they are inclined to forget sometimes that overhead lines may 
frequently conduce to considerable economy. Moreover, 
experience abroad has shown that such lines may be employed 
with safety even for extremely high pressures if reasonable 


precautions are observed. 


PROPERLY digested statistics may be of great utility to an 
engineer, but statistic indigestion—whether from “cooked” or 
“uncooked " figures—is now a serious complaint, far too pre- 
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valent among electrical engineers ; and unfortunately, too, it is 
contagious. Some of the Papers at the recent meeting of the 
Incorporated Municipal Electrical Association showed that the 
complaint had extended, with complications, to town coun- 
cillors ; and a still more recent and interesting case is that of 
Mr. McLAREN, who, in a Paper presented to the Institution 
of Mechanical Engineers on Wednesday, proved by statistics 
that the non-condensing engines in electricity works are more 
economical than the plant which is running condensing. To com- 
pare the efficiency of condensing with non-condensing engines, 
one would naturally compare the steam consumptions per brake- 
horse-power-hour. As the statement of accounts in Board of 
Trade form—that inexhaustible supply of statisties upon which 
electrical engineers never tire of drawing—only give the 
expenditure on fuel, and as the output of the engines is only 
obtainable in kilowatt-hours, Mr. McLAREN's figures perforce 
compare costs of fuel per Board of Trade unit. Thus his con- 
clusions as to engine efficiency are based on figures which 
represent the combined efficiency of a penny worth of coal, the 
boilers, engines and dynamos ; and not only this, they take in 
the efficiency of the distribution system, for although the 
number of units generated are given in the Board of Trade 
returns, Mr. McLAREN'S figures are calculated for the number 
of units sold. In one respect, however, Mr. McLAREN'S Paper 
is valuable, and it is for this reason that we publish an abstract 
of it. He calls attention to the number of failings which 
exist in the condensing plants of several electricity works, and 
if he has fallen back on a method—once fashionable but now 
common-place— of comparing like with unlike to bring his point 
home, we are willing to allow that the end justifies the means. 
— 

WE have now received a copy of the report of the 
Parliamentary Committee of the Incorporated Municipal 
Electrical Association, and publish it in full in another 
column. It wil be seen that the Committee appar- 
ently exists for two objects, one active and the other 
passive. Against the latter we have no complaint to 
make; in fact, the report contains an excellent summary of 
Parliamentary events affecting municipal electricity depart- 
ments which have occurred during the past year. This 
summary wil doubtless be useful to those who do not read 
the fuller reports in the columns of The Electrician. As to the 
real activity of the Committee in supporting and opposing 
Bills as the case may be, this is happily limited by the fact 
that the Association as a body has no locus standi to oppose 
Bills, although, doubtless, effective action can be taken without 
actual representation in the committee room. We alluded, in 
our last issue, to the Association's support to the opponents of 
the Somerset and District Power Bill, and we note now that 
there is another and far more important Bill mentioned in the 
report, with regard to which the Association may possibly take 
action. This is the new Electric Lighting Bill now before 
Parliament, but unhappily doomed to be crowded out this 
session. As the clauses to which the Parliamentary Com- 
mittee of the Association take exception are those very ones 
which would, if passed, remove some of the existing impedi- 
ments to the more rapid progress of the electrical engineering 
industry, we can have no sympathy with the Association's 


cause in this instance. Considerations affecting the industry 


at large should have more importance attached to them by an 
Association of engineers than merely local considerations. 


— 

A STEP has been taken towards removing the deadlock which 
has arisen in connection with the purchase of the electricity 
supply undertaking in Marylebone. It will be remembered that 
the Marylebone Borough Council applied to the London County 
Council for a loan to enable it to purchase the Marylebone 
portion of the Metropolitan Electric Supply Co.'s undertaking 
at the price fixed in the recent arbitration. The London 
County Council found that such a loan would not be legal, 
as, until the transfer of the undertaking, the Marylebone 
Borough Council would not be in possession of electric lighting 
powers. To get out of this difficulty, Marylebone proposes to 
apply to the Board of Trade for a licence, and the County 
Council promises to deal with the application for the loan on 
its merits if this licence is obtained. The County Council s 
advised, however, in these circumstances, to grant the loan 
for seven years only (the period of an electric lighting licence). 
This would, as was pointed out in the discussion in the 
London County Council last Tuesday, mean a burden on the 
rates of 3s. in the £, but possibly an agreement could subse- 
quently be arrived at for an extension of the period of the 
loan when the transfer has been effected. 


— — ww! — — — 


Wireless Telegraph Conference. — The British delegates to the 
preliminary International Wireless Telegraph Conference which 
will meet in Berlin on Tuesday are Colonel R. Hippisley, R.E., 
and Captain Heath, R. N. Captain Heath will be accompanied 
by Lieutenant C. R. Payne, R. N., who has been in charge of the 
wireless telegraph arrangements on the “ Vernon " for the past 
year or more. The Conference, it is expected, will be chiefly 
occupied in determining the subjects to be dealt with at a 
subsequent international conference. One of these will doubt- 
less be to what extent standardisation is possible without 
monopoly. 

Iron and Steel Institute.— The summer meeting of the 
Iron and Steel Institute will be held in Barrow-in-Furness 
from September Ist to 4th inclusive. There are no Papers of 
electrical interest. 


Incorporated Municipal Electrical Association.—In our 
report of the business meeting of the Municipal Electrical 
Association at Sunderland in our last issue, we stated that the 
first associates prize was awarded to Mr. Stewart of Bridlington. 
In this we were wrong, the prize being gained by Mr. C. L. E. 
Stewart, who is chief assistant engineer at Rochdale. 


The Sandwich System.—The Rev. A. E. Headlam, the 
principal of King’s College, in a letter to The Times on Wed- 
nesday, states that the College has made arrangements with 
firms for receiving students with the idea of putting the sand- 
wich system of technical training into operation. The 
Technical Education Board of the London County Council has 
voted a sum of £500 for the extension of laboratories and 
equipment at the College, on the condition that it is met by a 
sum of at least an equal amount for the necessary increase in 
maintenance and expenses. 


Automatic Electric Signalling on the Great Western Bail- 
way.—This railway company is reported to be arranging to 
instal the Miller electric signalling system in the Severn 
tunnel, which is 4 miles 600yds. long. This length will be 
divided up into sections of 1,200yds. each, permitting the 
simultaneous presence of a number of trains in the tunnel. A 
feature of this system is that the signalling is performed in 
the engine driver's cab by means of a white and red lamp. 
A detailed description of the Milier signalling system will be 
found in The Electrician, Vol. L., pp. 547, 668 and 680. 
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The Sandino Telegraph-Receiver.—A modification of the 
Morse telegraph-receiver, devised by M. Sandino for the pur- 
pose of receiving telegrams automatically, was recently put to 
a practical working test between Bellinzona and Lucerne. A 
small motor, deriving its current from two small primary 
batteries, actuates the device, a rheostat permitting the 
motor speed to be regulated to a nicety. Upon a preliminary 
current impulse being received, the paper ribbon is auto- 
matically brought close up to the inking wheel and, at the 
same time, the reeling off mechanism is started. Although the 
paper ribbon continues its motion during the short intervals 
between the signs, the mechanism is so arranged. that it stops 
if the interval exceeds a predetermined limit. The inking wheel 
is supplied by means of capillary action from a hermetically- 
closed tube, filled with glycerine-ink of M. Sandino's own recipe. 


London Electrical Contractors’ Association.—At the annual 
general meeting of the London Electrical Contractors’ Associa- 
tion, held at Frascati's Restaurant on the 27th inst, the 
president, Mr. Rashleigh Phipps, in the chair, the annual 
report and balance-sheet was submitted and adopted, and the 
following officers appointed for the ensuing year :— 

President: Mr. E. L. Berry. Vice-Presidents: Mr. W. Duncan, Mr. 

W. W. Strode, Mr. C. L. Troup. Council: Messrs. Gillard, Joseph, Lund, 
Marryat, Mossop, Tate, Tomlinson, Tricket, G. F. Ratcliff. Hon. 7'rea- 
surer: Mr. W. R. Rawlings. Hon. Secretary : Mr. E. J. Hogan. 
Among other business it was decided to hold a series of 
monthly general meetings for the discussion of subjects of 
interest to the contracting trade. Any contractors in London 
and district who have not yet joined the Association are 
requested to communicate with the hon. sec., E. J. Hogan, 
141, Fenchureb-street, E. C. 


Radium Phenomena.—A brief account of some experiments 
made by Mr. F. W. Branson, of Leeds, with a mixture of 
radium and barium chlorides in a dry and in a moist state was 
published in Nuture yesterday. When the substance was 
moistened with water and stirred, its radio-activity was only 
slightly reduced, though the luminosity instantly disappeared, 
but it was restored by drying for 15 minutes at 150 C. When 
placed in benzene the dried salt retained its phosphorescence. 
Benzene, however, appeared to diminish somewhat the emis- 
sion of light rays. Exposure of the dried salt for a few hours 
to a moist atmosphere caused a total cessation of phosphor- 
escence, but not in a dry atmosphere. No action could be 
observed on a photographie plate exposed to the radiations 
from the moistened salt for 30 seconds, whereas the dry salt 
gave a full image in the same time. A much longer exposure 
of the moist salt gave a faint impression, about equal in amount 
to that produced by an equivalent amount of the dried salt, 
when the latter was covered with a thin paper, opaque to 
light rays. 


Burton-on-Trent Corporation Tramways.— Mr. P. J. Pringle, 
the Burton electrical engineer and. tramway manager, informs 
us that the Burton-on-Trent tramway system was inspected on 
Wednesday by Major Pringle and Mr. Trotter for the Board 
of Trade, and that the official opening will take place on 
Monday. The tramway system comprises an equivalent of 
81 miles of single track, all of which is electrically equipped. 
It was laid down under the supervision of Messrs. Kincaid, 
Waller, Manville and Dawson as consulting engineers, the 
contractors for the line being Messrs. R. W. Blackwell & 
Co. The gauge is 3ft. 6in., the rails being of the ordinary 
girder type, weighing 90lb. per yard. One of the gradients 
is as steep as 1 in 11 and the sharpest curve is 40ft. radius. 
The trolley line is of 000 hard-drawn copper, the side trolley 
system being used, with side poles and span wires. The feeders 
are lead-covered B. I. W. cables in Sykes ducts, and there is 
one return feeder. The voltage is 500. Messrs. Dick, Kerr 
& Co. supplied the cars. Current is obtained from three 
Willans-B.T.-H. generators running in the electric lighting 
station, these machines being also employed to supply current 
for power purposes to consumers, 


A New Friction Clutch.—Ina Paper readat the Leeds meeting 
of the Institution of Mechanical Engineers on Wednesday, Prof. 
Hele-Shaw described a new friction clutch. It resembles some- 
what in form the well-known * Weston“ type, inasmuch as a 
number of friction discs, gradually pressed tighter and tighter 


together, are used for transmitting the power, without shock, 
from one shaft to the other. The difference lies 1n the shape of 
the dises, which are metal rings with a V section, being 
in appearance, therefore, similar to the familiar insulating rings 
for commutators. It is easily understood that the gripping 
power varies with the angle of the V, and, although theoreti- 
cally, for a given length of clutch this increase of gripping 
power for each disc should be counterbalanced in the same 
ratio by the decreased number of discs, the interesting fact has, 
nevertheless, been found by practical tests that the gripping 
power increases with diminishing angle. These discs, contained 
in the clutch box, are efticiently lubricated, and this is rendered 
easy by a number of holes in the V portion of the discs com- 
municating with the air spaces between the rings. Primarily, 
the clutch was designed for motor cars, but its application has 
been extended, and the clutch can also be combined with a 
reversing gear. The Paper mentions that a clutch of this 
design, working for the last five months night and day and 
transmitting 80 H. P., has been in successful operation at Messrs. 
Pilkington’s plate-glass works, St. Helens. ! 

The American Pacific Cable. As announced in our issue of 
July 10th, the American Pacific cable from San Francisco 
to Manila in the Philippines was completed on July 4th. 
We are able to add a few particulars as to the cable 
from the Lleetrical World of New York. Its total length is 
8,198 nauts, made up as follows :—San Francisco—Hawaii, 
2,412 nauts; Hawaii-Midway Island, 1,384 nauts; Midway 
Island-Guam, 2,693 nauts; and Guam-NManila, 1,709 nauts. 
One more link remains to be laid down—namely, the cable 
from Manila to Shanghai and Hongkong. Between San 
Francisco and Hawaii the mean depth is 2,500 fathoms, with 
a maximum of 3,073; between Hawaii and Midway Island 
the mean depth is 2,000, the maximum 3, 026; from Midway 
Island to Guam the mean depth is 2,600, with a maximum of 
4,900, and with sudden and great fluctuations ; from Guam to 
Luzon the average depth is 2,200, the maximum 3,400 
fathoms. Midway Island is virtually a new American 
colony created by the Commercial Pacific Cable Co., and 
consists of two small islands surrounded by a coral reef 
18 miles in circumference. Buildings have been erected 
for the cable staff, the colony has been put under the 
care of the United States Navy Department, and Lieut.-Com- 
mander Hugh Rodman has been appointed first governor. 
The cable itself has been made and laid by the India Rubber, 
Gutta Percha and Telegraph Works Co., of England, the 
work having been begun by the cable steamer “ Silvertown,” 
which left the Thames with the first section, 2,1123 nauts, on 
September 23, 1902. The whole work has been completed 
in 18 months from the date of the signing of the contract. A 
separate contract was awarded to the Telegraph Construction 
and Maintenance Co. to lay the sections of the cable from 
IIonolulu to Midway, Guam and the Philippines. On April 
9th and 10th last the steamships ‘ Colonia” and * Anglia,” 
belonging to the manufacturers, left London with more than 
6,000 miles of cable in their tanks. Our contemporary 
continues : 

The political and international fight over this calle has been long, and 
its close was hastened by the Spanish war and the acquisiticn of the 
Philippines, at which time the United States Government alone found 
itself to be paying out at leaat $400,000 for messages to and from the new 
possessions. Between September 20, 1895, and Deceinber 14, 1896, no 
fewer than 12 bills were introduced in the United States Senate and the 
House relating to the construction of a cable across the Pacitic. Bills were 
reported and passed in one House, only to fail in the other. In the winter 
of 1901 Mr. John W. Mackay offered to lay the cable without subsidy or 
guarantee of any kind, as a private business enterprise. The bill favour- 
ing Government ownership finally came to a vote, and was rejected by 
116 to 77. Meanwhile the Commercial Pacific Cable Co. was incor- 
porated under the laws of the State of New York on September 25, 
1901, with a charter authorising it to lay and operate a submarine 
cable from California to the Philippine Islands, by way of the Hawaiian 
Islands. Prior to its incorporation the rate for messages from New York to 
the Philippine Islands was $2.35 a word ; in November, 1901, this rate was 
reduced by the European cable companies to 5150 a word. Before enter- 
ing on the execution of its contract the Commercial Company bound itself 
to charge only $1 a word from Sau Francisco to China ; $1 a word from 
San Francisco to Manila, and 50 cents from San Francisco to Honolulu, 
the last-named rate to be reduced within two years to 35 cents a word. 
The company in its contract signed with President hoosevelt alao agreed 
further to ask no exclusive concession, to operate independently of foreiga 
companies, to be entirely at the service of the country in time of war, and 
to employ only Americans. 


D 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Point Discharge in Miclures of Gases, — K. Przibram has found 
that though a point discharge through a certain gas may 
require a higher P.D. than in air, yet, if the same gas be mixed 
with air in small quantities, the P.D. may be smaller than it 
is either in the pure gas or m air by itself. 'The author started 
with pure air, and admitted more and more CO, until he got 
pure CO,, and then went through the process in the reverse 
order. When the point is negative, the introduction of a 
small amount of CO, causes the necessary P.D. to rise 
from 3,700 to 4,100 volts. For the interval between 
100mm. and 600mm. of CO, the P.D. seems nearly inde- 
pendent of the mixture, and then it drops to 3,600 volts 
in pure CO. There is no alteration in the luminosity of the 
star at the point. If, however, the latter is positive, and a 
quantity of CO, corresponding to 1mm. pressure is added to 
pure air, the P.D. falls from 4,500 to 4,200 volts, and the 
star becomes a brush. On further increasing the quantity 
of CO, the discharge potential reaches the value for pure 
air, and then increases to the value for pure CO,—viz., 
5,900 volts. The author suggests, by way of explanation, 
that a small quantity of an easily ionised gas like CO,, though 
having a smaller mean free path, might lower the discharge 
potential of another gas of larger mean free path by furnishing 
more ions. 

[K. PnzinRAM, PAZ. Mag., July, 1903.] 


Motion of Insulators in Electrolytes.—E. Cohn has found that 
a small plate of mica immersed in an electrolyte traversed by 
a current is driven out of the electric field if the field is not 
homogeneous. But in a uniform field it places itself parallel 
to the lines of force. This recalls the behaviour of bismuth in 
a magnetic field, except that a plate of bismuth tends to place 
itself across the lines of force. But this is only the case in 
non-uniform fields. If the field were uniform and sufficiently 
strong, the plate would place itself parallel to the lines of force. 
To complete the analogy, a liquid or gaseous insulator of much 
higher dielectric constant would have to be substituted for the 
electrolyte in the experiment above described. But the author 
proves that the electrolyte may be regarded as à special case 
of an insulator, or, rather, that the general conditions of motion 
remain the same in a continuous transition from a perfect 
conductor to a perfect insulator. If a rigid insulator is 
immersed in a conducting medium, the forces determining its 
motion for a given difference of potential between the elec- 
trodes is proportional to the dielectric constant of the conduc- 
tor, but independent of the dielectric constant of any insulator 
which may be mixed up with the conductor. 


E. Coun, Phys. Zeitschr., July 15, 1905.) 


Conductivity of Pressed Powders.—E. van Aubel maintains, 
against the negative results of Streintz, that he has succeeded 
in definitely establishing and measuring a Hall effect in 
chemical lead sulphide, much smaller, indeed, than the Hall 
eflect in bismuth, but in the same sense. He also maintains 
that it is quite possible to produce conducting rods from 
powders by pressure. Black amorphous lead sulphide powder 
may be compressed under 6,000 atmospheres. It then forms 
a block having the metallic lustre of natural galena, and shows 
a crystalline structure. "The only difference perceived under 
the microscope is that the interior of the block shows a mix- 
ture of crystals and amorphous sulphide. Chlorides, bromides 
and iodides, as well as nitrates, sulphates, hyposulphites and 
phosphates of the metals of the alkalies yield blocks showing 
no trace of granulation. They show, according to Spring, 
some incipient transparency —a fact which demonstrates their 
cementing together conclusively. None of these salts are 
good conductors. Streintz’s rule regarding the absence of 
cohesion among non-conductors cannot, therefore, be upheld. 
It should be remembered that Spring puts down the cohesion 
to a process of diffusion. 


LE. vaN AUBEL, Phys. Zeitschr., July 15, 1903.] 


A Hysteresis Motor.—L. Kann has constructed a motor in 
which the hysteresis and even the eddy currents are utilised 
for the production of motion. The motor is as yet quite 
experimental, but can be used for the study and determination 
of hysteresis. "The construction is shown in the diagram. On 
a board, G, eight guides, L, are fixed in the form of a cross, in 
which the coils A, D, C, D are capable of sliding. At the 
centre O a copper cylinder, K, is mounted on a pivot. The 
coils are so connected with an alternate-current circuit that 
each pair of opposite coils produces a magnetic field in the 
same ‘lirection. Two of these opposite coils are provided with 
iron cores, the others have no cores. The former are placed 
further from the centre than the latter, in order to make the 
two fields sensibly equal. On turning on the current, the 
copper cylinder rotates rapidly. The author shows, in the 
course of a mathematical explanation, that the coils with iron 


cores may be regarded as short-circuited transformers of high 
inductance and low resistance, which, owing to hysteresis, pro- 
duce practically a rotary field. The rotation is diminished by 
laminating the iron, but increased by covering 1t with a copper 
sheath. 

[L. KANN, Phys. Zeitschr., July 15, 1903.] 


Inactive Curbon in Fused Electrolytes.—John Härden has 
observed that two carbon rods immersed in fused calcium 
chloride show a difference of potential although they have 
not been previously used as electrodes. The obvious suj» 
position that a difference of quality in the two carbons 
produced a thermo-electric current was rendered unlikely by the 
large effect observed, and disproved by the fact that when the 
electrodes consisted of two fragments of the same stick, heated 
to 1,800deg. in an electrically heated carbon tube, the eflect 
was the same. On first immersing the carbons in the chloride, 
a galvanometer shows a current shifting in direction from one 
electrode to the other. But after some time the deflection 
becomes steady and is confined to one direction. The difference 
of potential rises with the temperature to a maximum of about 
0:15 volt at 650deg., and then begins to fall. There is strong 
polarisation. The presence or absence of air does not influence 
the result. Calcium nitrate produces similar results, but 
feebler. Lead chloride, which melts at 360deg., produces 
a difference of potential as high as 0°35 volts. The author 
supposes that the carbon combines with the chlorine, and that 
somehow one carbon takes up more chlorine ions than the other. 

[J. HArDEN, Phys. Zeitschr., July 15, 1903.] 


—— — — — — — 


Electric Heating of Railway Carriages.— After prolonzed 
tests on the Invalides- Versailles portion of their lines, the 
Western Railway Co. of France has decided to heat several 
of their corridor trains electrically. Each carriage is to be 
equipped with 10 brass foot-warmers, arranged in two groups 
of five each. These are connected in series across the 550-600- 
volt supply. Each foot-warmer is 80cm. long and 14cm. broad. 
The current consumption per carriage—i.e., for every 10 foot. 
warmers —is stated to be 1,100 watts. 
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THE TELEGRAPHONE. 


As mentioned in our last issue, some developments have 
been made in the design of Poulsen's telegraphone, and the 
latest forms of this apparatus are now on view in London at 
28, St. Swithin’s-lane, E.C. Up to the present, however, the 
instruments have not been placed on the market, but we 
understand that it is now intended to form a syndicate for 
this purpose. 


The principle of the instrument remains the same. Current 


from the secondary of an ordinary microphone and induction 
coil system passes through a coil surrounding a small magnet, 
The steel 


past which a continuous steel surface is drawn. 
wire, disc or ribbon 
(as the case may be) 
is magnetised in a 
manner correspond- 
ing with the varia- 
tions of current pro- 
duced by the voice, 
and when the coil 
is connected to an 
ordinary telephone 
receiver and the 
magnetised steel 
surface again drawn 
under the magnet 
at the same speed, 
the words spoken 
intothe microphone 
are reproduced. In 
the original form 
for demonstration 
purposes (described 
in The Electrician, 
Vol. XLVIL, p. 5) 
the steel surface 
was a wire spiral 
wound on a drum 
rotated either by 
hand or by an elec- 
tric motor. This in- 
strument for short 
records—up to two 
minutes in length 
has now been pro- 
vided with a steel 
disc instead of a 
wire, and this disc 
is rotated by clock- 
work in a manner 
similar to that of a 
gramophone. This 
pattern, which is 
very compact, is 


Fig. 1.— Disc PATTERN TaLEGRAPHONE. 
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are moved gradually toward the centre of the disc by a 
micrometer screw; and the clockwork driving the disc is so 
regulated that the speed of rotation is increased as the magnet 
moves towards the centre, in such a way that the disc passes 
under the magnet with a constant linear velocity cf 4 metre 
per second. For erasing the record, the bar magnet seen in 
the lid of the instrument is employed. 

Fig. 2 is a section and plan of the recording magnet and coil, 
twice actual size. As seen, a straight magnet is now employed 
in place of the pair of magnets with two coils originall 
adopted. The magnet is a pointed needle and can be lifted 
out and replaced, and the coil is embedded in insulating 
composition and held in a small ebonite cylinder. 

In the larger pattern of the instrument (Figs. 3 and 4), steel 
wire is employed 
instead of a steel 
disc, the wire being 
wound off from one 
wheel to another 
between two mag- 
net poles, by an 
electric motor con- 
tained in the base 
of the instrument, 
at a speed of 3 
metres per second. 
There is sufficient 
wire on the reels to 
give a record three- 
quarters of an hour 
long, and if only 
part of the wire is 
used at a time, the 
position can be no- 
ted by the dial 
seen to the left of 
Fig. 3, which ro- 
tates slowly at the 
same time as the 
reels. In this case, 
three pairs of mag- 
nets and coils are 
employed, each pair 
consisting of two 
magnets and coils 
almost exactly simi- 
lar to those shown 
in Fig. 2, and being 
placed in a hori- 
zontal plane one on 
either side of the 
wire. The middle 
pair are the active 
magnets for record- 
ing and receiving, 
and the pairs on 


shown in Fig. 1, complete with the hand microphone and a either side are for erasing or demagnetising. The magnet 
pair of double-pole Bell receivers which are connected to the | carrier travels backwards and forwards as the wire winds off 


instrument by means of a flexible cord. The thin steel disc 
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Fio. 2—Section and Plan of Coil and Magnet. Twice actual size, 


which receives the message is about bin. in diameter, and it is 
held on to a rotating plate by a milled nut. As the disc 
rotates, the magnet and coil (Fig. 2) which are held in a carrier 


the drum, and serves at the same time to guide the wire on 
and off. 

When the microphone circuit is plugged into the two holes 
seen in the front of Fig. 3 near the bottom, and the motor is 
switched on by the reversing switch at the side, one of the pairs 
of erasing magnets is energised. If, for instance, the wire is 
passing off from right to left, the right-hand pair of magnet 
coils receives current, and any previous record that may be on 
the wire is erased before a new one is put on. The record 
having been taken, the microphone is removed, and the 
receivers are connected up as seen in Fig. 3. Both pairs 
of demagnetising coils are then out of circuit, and the 
wire is run back to the point at which it started, and the 
instrument is ready to repeat what bas been recorded on it, 
when the wire is run past the magnets again. The reason of 
the second pair of magnets is in order that a record may be 
placed on the wire while it is being run off from right to left 
or left to right, and the erasing magnets on the right or left 
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are connected up- -when the microphone and not the receivers 
are in use- -according to the position of the reversing switch 
for the motor. 

Both the disc and wire instru- 
ments contain two dry cells for the 
micro phone, and also the induction 
coil. 

A third pattern of telegraphone was 
also shown us, with a steel cylinder for 
receiving the impression. the general 
appearance and mechanical arrange- 
ments resembling those of a phono- 
graph. No progress has, we under- 
stand, heen made with the suggested 
applications of the telegraphone for 
the multiple transmission of the same 
message, mentioned in our previous 
article, or with the proposal to apply 
its principle to developing a telephenic 
relay, as described by Mr. Gavey at 
the Instituticn of Electrical Engineers 
in 1900 (The Electrician, Vol. XLVI, 
p. 210). 

The articulation of these new pat- 
terns of the telegraphone is good, and 
there is absolute freedom from foreign 
noises such as are heard on the phono- 
graph and gramophone. On the other 
hand, the loudness of the speech is less 
than we are now accustomed to with 
present day telephonic instruments. 
Doubtless this point will be improved 
in the near future, and we will also 
hope that the necessary details may 
soon be worked out for connecting the Fic, 5.— WIRE PATTERN TELEGRAPHONE. Cover Removed. 
apparatus up to an exchange tele- 
phone instrument so that it may be employed as a recording | is to say, it has remained a scientific toy. An instrument, on 
telephone. Although the number of possible applications of | the other hand, which will actually record messages sent 
the instrument are many, it is this one which is undoubtedly the | through the medium of the ordinary telephone exchange 
should have a wide field before it, and 
the telegraphone might eventually become 
the customary adjunct to a business tele- 


phone. 


graphic correspondence, the phonograph has now been avail- 
able for several years, and has, notwithstanding its efficiency 
enjoyed the fate originally prophesied for the telephone—that 


LIGHTNING EFFECTS AT AMBLE 
HARBOUR. 


On the buildings of Amble Harbour (see 
plan), which were recently struck by 
lightning and damaged to a considerable 
extent, some curious and apparently 
eccentric freaks of the electrical discharge 
were witnessed. 

The following particulars are taken 
from a report prepared by Mr. F. B. Holt 
for the Midland Railway from informa- 
tion courteously supplied by the local 
officials :— 

(1) Lighthouse struck, most of the 
windows broken and electric lights extin- 
guished. (2) Flagstaff struck, vane, &e., 
torn off, and iron stay showed signs of 
fusing, and the ground round the stay was 
torn up for several feet. (3) The wooden 
boxing on the walls of the harbour- 
master's house was very much splintered, 
but in the pieces which were examined 
no signs of burning or smoke could be 
F E seen. (4) All the fuses in the distribu- 
10. 4.—FRONT VIEW OF WIRE PATTERN TELEGRAPHONE. tion boards, both in the customs house 

"T" . and the harbour-master's house, and also 
most promising if, of course, we except the application of the | in the ceiling roses were melted, the porcelain caps of 
principle of the instrument to the evolution of a telephonic | the latter and the lamps and holders in some cases being 
relay.. As a dictation machine and as a means of phono- | fused also. (5) Both telegraph and telephone wires were 
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damaged. (6) The water pipe from the roof was dis- 
coloured. (7) The cables affected were underground, and were 


armoured with iron wire. (8) Time of occurrence about 
10 p.m. (9) The probable cause of the damage appears to be 
that either the lighthouse or flagstaff, or both, were struck 
with lightning, the outer armouring of the cable acting asa 
conductor, tearing up the ground around the stay rod. There 
was no indication of the damage extending beyond the distri- 
bution board in the customs house, which distributes the 
current received from a * pit's mouth " generating station some 
miles distant. 

Remarkable and extensive as the damage is, the causes can 
without difficulty be traced by following up the clue given in 
the last of the above paragraphs. It will be remembered that 
similar effects were described by Mr. A. Hands in his Paper, 
* Necessary Practical Safeguards against Fires caused by 
Lightning," read before the Fire Prevention Congress, an 
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Plan of Amble Harbour. 


abstract of which was given in The Electrician of July 17th. 
However efficient the lightning conducting qualities of the 
lightning conductor itself or of the flagstaff were, they were 
rendered practically useless by reason of the close proximity to 
the flagstaff of the water pipe and the armoured cable, which 
were both brought upoutside the harbour-master’shouse. These 
two conductors, close together and well earthed, offered to the 
lightning discharge, conducted to their vicinity by the flag- 
staff, a most convenient path. The remedies are obvious: 
Avoid the presence of well-earthed conductors, such as 
armoured cables, gas and water piping near lightning con- 
ductors or near objects which, from their nature, are likely 
to be struck. 


THE STEPNEY ACCOUNTS. 


The proximity in situation of the two stations of Stepney 


and Hackney, the fact that electricity supply in the two 


boroughs was started within a period of two years, and that 
the working at both places is carried on in conjunction with 
refuse destruction, inevitably leads to comparisons being made 
and probably to no small amount of rivalry. Unfortunately, 
the apparent results of destructor stations, as recorded in their 
yearly accounts, depend so vitally on mere accountancy besides 
such different conditions as the relative amount and calorific 
value of the refuse dealt with, that comparisons made between 
the accounts of such works are soon found to be very barren 
of useful conclusions. Inthe cases of Stepney and Hackney, the 
adjustment of the financial relations between the electricity and 
destructor departments is made on different systems. At 
Stepney 0:3d. per unit generated by steam supplied by the 
destructor was charged by that department to the electrical 
department in 1901-2, the steam paid for being measured by 
the units generated therefrom. The price now charged by 
the works department for this steam is at the much higher 
rate of 0:5d. per unit thus generated—fully accounting for 
the rise in the fuel item which has taken place. At Hackney 
the steam supplied from the destructor department is appa- 
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rently measured by the amount of water evaporated, the price 
charged for this steam last year working out at about 0:013d. 
per pound. A rough estimate from the Hackney figures for 
last year indicates that the corresponding price paid for 
destructor steam per unit generated therefrom was about 
0:36d. Thus it would appear that the electricity department 
at that place is placed on a more advantageous footing than 
Stepney in so far as its fuel item is concerned. If the same 
fuel cost be written down for the two places, then the Stepney 
works costs would appear slightly the lower, and its total costa 
slightly the higher of the two places. 

As regards the total costs it is, however, necessary to point 
out that, included in the Stepney costs for last year, was £292 
(or 0-04d. per unit) for rates and taxes, whilst there were no 
such charges on the Hackney concern. The load-factors of the 
two places show that Stepney had much the most favourable 
load last year. 

In the following table are given the corresponding chief 
cost figures atthe two places for the year ended at March 31st 
last :— 


STEPNEY. HACENEY. 

Total nite sold- ,,, iann i 1,759,349 ...... 1,614,968 

Load Petr s be vto Piers 7A Ve by gos 15:97 
Costs PER UNIT. 

ia Dl ³ AA A Q'65d.  ...... 0:484. 
Oil, waste, water and stores ............... «ee. Q'O4d.  ...... 0:034. 
Wages at stat ionunun 3 . 06d.  ...... 0°19d. 
Repairs and maintenance at station............ 0 05d.  ...... 0:054. 
Total generating costnss . . 4, 090d. . Od. 
Total works cost . 090d.  ...... 079d. 
Management and property charges  027d. c 0:24d. 

TOTAL COSTS ...................-. 1'23d. ...... 1:03d. 

RECEIPTS PER UNIT. 

Receipts for private supply.... . 4 75d. ens ó'36d. 
5 public lighting current............ l'60d.  ...... 2°30d. 
Total receipts for current per unit............ 2˙4 6e . SdOld. 


In respect of capital expenditure, Stepney shows a much 
more favourable position than Hackney. The former's mean 
expenditure per unit sold works out at 18-3d., as against 
Hackney’s 29:1d. It is interesting to note that although that 
is so, the capital expenditures per kilowatt of plant capacity 
at March 31st last, were the same at the two places. 

With the low prices for current at Stepney, the working 
profit last year was excellent, being £9,500, or 7:09 per cent. 
on the mean capital The whole of this gross profit was 
allocated: in interest, repayment of loans and depreciation. 


WESTINGHOUSE MOTORS FOR THE NEW YORK 
| CITY SUBWAY. 


The motor equipment contract for the cars of the Interboroug 
Rapid Transit Co., more popularly known as the New York Subway, 
was divided between the Westinghouse Electric and Mfg. Co. and 
the General Electric Co. The Subway Company will run two classes 
of train service. The first will consist of five-car local trains, com- 
posed of three motor cars and two trailers, running at an average 
speed of approximately 16 miles an hour. The second will consist 
of eight-car express trains, comprising five motor cars and three 
trailers, running at an.average speed of 25 miles or more per hour. 
The same motors and gearing will be used for both classes of service, 
Each motor car will be equipped with two motors. The Westing- 
house Company sends us the following description of the motors they 
are supplying. E 

The motors were designed. 5 for the above-mentioned ser- 
vice, and were made to suit the particular conditions and require- 
ments involved. One of these requirementa, and perhaps the most 
difficult to meet, made necessary the designing of a motor of large 
capaciy D fit into a limited space. As a result, the present motors 
are probably of smaller size for their output than any built hereto- 
fore. Known as No. 86," and of the heavy railway type, they are 
similar in general appearance to the better known 150 H P. Westing- 
house *50-C ” motor. They are supported by nose s on. 
The nominal capacity of the motor is 300 amperes at 570 volta, or 
900 HP. at one hours rating. With this current and voltage a 
tractive effort of 4,1501b. is developed at the periphery of a 33in. 
wheel at a speed of 10 miles an hour. Although designed for an 
average voltage of 570, the motor will operate satisfactorily with 
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voltages up to 625. It will carry currents up to 500 amperes without 
injurious spar 
The motor has a magnet frame of cast steel, divided into halves 
along the centre line of armature and axle, and completely surround- 
ing the axle. There are thus no separate axle-bearin g caps, and the 
number of pieces is consequently redace to the least possible for an 
easily accessible motor. The two halves of the field are held 
together by eight bolts, and by removing these the top half of the 
field can be readily lifted off and access gained to the interior for 
inspection, repairs, or the removal of the armature or field coils. 
en the top field is removed the lower half remains suspended from 
the axle by stirrups which are permanently attached to the axle 
bearings. The four-pole pieces, bolted to the frame by three bolts 
each, are made of laminated steel punchings held bətween heavy end 
plates and secured by rivets. The bolts do not through the 
pole pieces, but terminate in a long nut inside, thus combining a 
smooth unbroken pole surface with Risolte rigidity. The field coils 
are made of copper strip wound on edge. The insulation between 
turns consists of asbestos and mica, held in place by shellac and 
baked at a high temperature under heavy pressure so that the coil 
and insulation make a solid mass. The completed coil is sealed in a 
curved metal case, from which it is insulated by moulded mica made 
like the V- rings of a commutator. This construction gives a coil 


of ample capacity to the body of the brush holder. Each brush- 
holder can easily be removed through the opening in the casing above 
the commutator by loosening a single bolt. Field and armature 
leads extend 5ft. outside the motors, and are furnished with detach- 
able connectors. The bottom field lead is brought out of the end of 
the lower field frame and carried up through a leader on the end of 
the upper field frame, avoiding the necessity of disconnecting this 
when opening the motor. 

The completed motor will stand an insulation test between wind. 
ing and motor frame of 4,500 volts alternating momentarily or a 
test of 3,000 volts for one minute. The armature bearings are con- 
tained in housings which are securely held between the halves of 
the field frame, being tongued and grooved to the frame and securely 
doweled. At the pinion end the bearing is 4}in. by 10in, and at 
the commutator end 4in. by 7in. These ings are provided with 
drip ves into which oil is thrown by wiper ri on the shaft. 
The bearing boxes are of phosphor bronze, lined with babbitt 
metal well grooved for the lubricating oil. 'The axle boxes are 
made to suit a 6$in. axle, and are 12in. long. Armature and 
axle bearings are lubricated by oil fed to the journals by cotton- 
waste, in accordance with standard railway motor practice. The 
oil boxes are formed so that the waste will pack itself 
against the journals. The oil-box covers are lipped and hinged, 
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which is absolutely fire-proof, moisture-proof, and practical] 
indestructible. Each coil is held in place by the metal case or shell, 
which is securely bolted to the frame. 

The armature is of the slotted drum type, and is 20in. in diameter. 
It weighs 1,9031b. The spider is of cast iron. The commatator is 
carried on the same spider, so that the shaft may be removed, should 
this ever become necessary, without disturbing the armature winding 
or its connections to the commutator. The winding itself is of the 
two-circuit type and ventilated. There are 53 slots and 159 former- 
wound coils, each consisting of a single turn of copper strap. The 
coils are held in the slots by wedges of special uushrinkable material 
which will withstand a high degree of heat without injury. This 
is a valuable feature, and gives a construction which is stronger and 
safer than the use of bande, facilitating also the removal and 
po deere of the armature coils. The armature insulation consists 
essentially of mica, protected by impregnated fibrous material against 
deterioration due to mechanical vibration. 

The commutator is composed of 159 rolled and hard-drawn copper 
bars with solid lugs, held together by two steel end plates. The 


mica separating the bars from the rings is jlin. thick, and a mica : 


ring also separates the bars from the commutator spider. The 
wearing surface of the commutator is 16fin. in diameter and 9£in. 
long. The bars are of a depth which allows a reduction in diameter 
of 2in, The brush holders consist of two cast-brass arms, each 
secured independently to the upper frame casting by a special 
vulcabeston-headed bolt. The arms and bolts are insulated from 
the frame by fuller board and mica bushings aud mica. Each arm 
carries three carbon brushes in, by 3in, in section, and pressed on 
the commutator by a spring finger. The tension of these fingers is 
readily adjustable, and the brush-holder arm is arranged 
adjustment to allow for wear of the commutator. 


Co li 
bolted to the carbon, lexible shunta 


and these clips are connected by tlexible shunts 


for radial | 


and fitted with springs that keep the lids tighly closed, or hold them 
open as desired. Drip bores are provided to catch all waste oil, so 

at no oil can get into the motor. The gears are solid, of cast steel, 
with cut teeth, the diametral pitch being 24 inch, and the face 
bin. in width. The pinions are of forged steel with cut teeth. They 
are taper bored to fit the shaft, and are held in place by a nut and 
lock washer. The diameter of the shaft at the large end of the taper 
is 4din. The gear case is made of malleable iron planed to a tight 
joint with a suitable opening at the top with a hinged cover. It is 
supported at the ends by horns cast on the motor frame, and 80 
shaped that they support the gear case without eide strain, the weight 
being carried directly. The whole motor can be dismantled with 
ease and dispatch and without the use of any special tools. 

The total weight of motor, gear, gear case, &c., is about 6, 600lb. 


Some Electrolysis Problems.—At the recent meeting of the 
International Chemical Congress, in Berlin, P. Forster and 
Brandeis read a Paper on “ The Value of Electrolysis in the 
Production of Inorganic Substances.” It was stated that cerium 
sulphate proves to be a very good oxidising medium, almost as 
powerful as the permanganate, and it may be electrolytically 
re-oxidised very easily. In the discussion Wohl will mentioned 
a few phenomena which were not yet cleared up: Why is tin 
dissolved as di-valent ions in acid solutions, but as tetra-valent 
ions in neutral solutions? Why is the atom of gold a monad 
in the case of pure gold dissolved in chloride solution, but tri- 
valent if the gold is alloyed with platinum ? Loeb pointed out 
that copper dissolves in chlorides to protoxides, but in nitrates 
to oxides. 
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Outwardly they appeared to be running as well as ever. There is 


ECONOMY OF FUEL IN ELECTRIC GENERATING 
STATIONS. 


A Paper on this subject was read by Mr. Henry McLaren at the 
summer meeting of the Institution of Mechanical ee at Leeds 
on Wednesday. The author compares the fuel costs per unit sold in 
various electricity works as calculated from the Board of Trade returns. 
From this comparison he finds that, taking averages of 22 metropolitan 
stations, the non-condensing stations produce current at 14 per cent. 
less cost than the condensing stations, and the partly condensing 
stations at 17 per cent. less cost, taking the fuel cost only. Taking 
averages of 116 provincial stations, the saving in fuel in non- 
condensing and N stations as compared with condens- 
ing stations is 124 and 204 per cent. respectively. The above stations 
supply current for lighting only. pii io of 32 provincial stations 
supplying current both for lighting and tramways, however, show 
that the condensing plants are more economical in coal than the 
non-condensing by 19 per cent, but that the partly condensing 
stations are still better than the condensing by nearly 4 per cent, 

The following is an abstract of the remainder of the Paper :— 

Separate condensing plants are used in most lighting stations. 
The vacuum in the main engine low-pressure cylinder is usuall 
poor, owing to the long lengths of exhaust pipe, often overcharged, 
and having numerous sharp bends; llin. vacuum in the cylinder 
has been recorded with 23in. in the condenser. Station engineers 
asarule do not pay sufficient attention to this. The engines of 
separate condensing plants, and other auxiliary machinery, are 
often fitted with piston valves. Such engines may be fairly 
economical when new, but soon develop a great appetite for steam. 
They are usually fixed in inaccesible places out of sight, and out of 
mind ; their inflated exhaust passes direct to the condenser 
unobserved. It is quite common to fird this type using 10 per cent. 
of the steam required by the main engines, When working at their 
full load, this percentage increasing rapidly as the load falle off. A 
recent test of a separate condensing plant revealed the fact that it 
used 4lb. of steam per unit generated b the main engines. 

Sage fitted with their own condensers have a great Man po 
over those exhausting into one main serving several engines; usually 
a saving of 5 to 10 per cent., due to the better vacuum, is effected. 
Add to this the 10 per cent. of steam used by the separate plant; the 
loss in the auxiliary steam main with its traps ; the loss in starting 
np separate plants for short runs ; the loss at light loads ; the loss 
of vacuum through leaky atmospheric exhaust valves ; and it is not 
so surprising that under these conditions, the economy due to con- 
densing reaches the vanishing point, or even falls 13 per cent. behind 
well-equipped non-condensing stations, as shown by the tables. The 
author's firm usually guarantee 74 per cent. less steam per kilowatt- 
hour if the engines are to be fitted with their own condensera, and 
drive their own pumps. The total cost of these engines is less than 
those fitted with separate condensers, and the steam required by the 
auxiliary machinery is altogether saved. 

The lowest guarantee of the compound engines for the London 
County Council's Tooting electric tramways, when working condensing, 
is 13]lb. of steam per rH P.-hour; the lowest when working non- 
condensing is 161b. per rH.P.-hour. If the latter figures can be 
obtained, the money sunk in condensers, &c., will only yield a poor 
return, atter the steam used by the condensing plant has been debited 
to the main engines. It is well to note that the figures here given 
are those guaranteed ; the figures actually obtained have not been 
published. 

All non-condensing stations should be fitted with efficient exhaust 
steam feed-heaters ; their cost is comparatively small, and the saving 
in fuel is a clear 13 or 14 per cent. over cold feed.  Feed-heaters or 
economisers fixed in the boiler flues cool the waste gases, and to a 
certain extent spoil the draught. If this has to be made good by 
mi] steam jets under the grates, the actual saving in fuel may be 
8 


The steam losses in electric generating engines are mostly due to 
valve or piston leakage, mainly the former. This applies more 
especially to condensing stations using engines fitted with piston 
valves ; unless these are very carefully looked after, heavy leakage 
is likely to occur, the steam passing direct to the condenser. Ia non- 
condensing engines the exhaust pipe usually gives warning of leaky 
valves. Many station engineers do not appear to realise how serious 
this loss may be, and allow their piston valves to run in a very leaky 
condition. Others give this matter most careful attention, and are 
well rewarded for their trouble ; in fact, some of the most economical 
non-condensing stations are fitted throughout with piston valve 
engines, carefully looked after and kept steam tight. Balanced slide 
valves, and valves of the Corliss type, having some pressure on the 
back to keep them up to the port faces, require much less attention, 
and will run for many years practically steam tight. 

Two recent tests of condensing engines (in different stations) fitted 
with piston valves, disclosed the fact that they required over 45lb. 
and 50lb. of steam per kilowatt-hour respectively. When previously 
tested the consumption was about 30lb. per kilowatt in each case. 


no doubt it would pay to employ an engineer in each of the larger 
stations to do nothing else but make tests and report on fuel losses 
with a view to their remedy. 

A well-managed condensing station with economical engines, 
fitted with their own condensera, &c., is certainly the most economical 
type of station, especially where trams are coupled with lighting. 
The figures already given prove that the great economy due to con- 
densing may be írittered away by using unsuitable plant, and by 
careless management. In his specifications, the station engineer 
should insist that the total steam used by the main engine and its 
condensing plant be included in the guaranteed consumption ; and 
that the evaporation of the boilers be taken in dry steam, delivered 
to the engine, and exclusive of steam used for various purposes in the 
working of the boiler. He would then be much better able to decide 
on the best type of plant to use. 


WESTINGHOUSE BREMER ARC LAMPS. 


The Bremer lamp (see The Electrician, Vol. XLIX., pp. 330 and 340) 
is of German origin, but rights for its manufacture and sale in the 
United Kingdom were acquired by Mr. George Westinghouse some 


Fic. l.—WEsTINGHOUSE BREMER Lamp. Cover removed. 


18 months ago. Since that time many valuable improvements have 
resulted in the evolution of a much simpler ty pe, which, moreover, 
embodies all the most desirable features of the original pattern, The 
power and quality of the illumination from the lamp depend on 
the influence exerted by an electromagnet on the arc itself, which is 
drawn out some length, and on the composition of the carbons, which 
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are impregnated with certain mineral substances, and become highly 
incandescent on vaporisation in the intense heat of the arc. 

Fig. 1 illustrates the most recent type of Westinghouse Bremer 
lamp with cover removed. It will be seen that the working parts 
are few in number, and crowding in any form has been avoided. 
Fig. 2 is a diagram of connections, by the aid of which the mechanism 
can be readily explained. Four solenoids are used—the two striker 
or lighting coils, the shunt coil and the arc controlling coil. The 
first are connected across the lamp terminals and are in series with 
the substitutional resistance, as well as a small relay, which magnetises 
or demagnetises the coils. The two plungers moving in the coils are 
coupled to a link and lever motion which (1) releases or grips the 
carbons, (2) revolves the magazine to bring up the next pair of carbons, 
and (3) moves in the striker plate to start the arc. The second coil 
is a shunt to the arc and is always in circuit, but the strength of ite 
field varies with the resistance of the arc. It serves to attract an 
armature which acta as a switch to short-circuit the blow coil (described 
later) This armature is released when the arc is normal, but is at 
once attracted when the arc fails or lengthens. The third coil exerts 
its influence on the arc, repelling it from the points and producing a 
long flame. It is always in series with the arc, but is short-circuited 
when the shunt relay is actuated, and 80 releases an armature which, 
in falling, closes a switch, completing the circuit of the striker coils. 


SuB RESISTANCE 


| 


INIM UI 
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Fic. 2.—DIaGRAM OF CONNECTIONS. 


This relay can be clearly seen in Fig. 1, the blow coil being in the 
forefront of the lamp. When the lamp is burning the striker coils 
are inactive; the shunt coil is energised, but is not sufficiently 
powerful to attract its armature, and the blow coil in series with the 
arc is also active, holding up the relay in the striker coil circuit. As 
the arc lengthens and the shunt coil becomes strong enough to raise 
the relay, the blow coil is short-circuited and in turn releases its 
armature and cuts in the striker coils. These at once exert a pull 
on the mechanism which lowers the carbons, swings round the striker 
plate and re-adjusts the arc. It might appear that the lamp goes 
totally out from this action, but such is not the case, as the return of 
the arc to its normal position is effected before the light fails. A 
slight blink only is caused by reason of the passage of the striker 
under the carbon points. The arc proper is surrounded by a copper 
hood or cup, which acts as a reflector when the white ash and fine 
mineral particles released by the arc are deposited on it. A number 
of these particles in an incandescent state are also suspended in the 
atmosphere around the are and tend to further increase the intensity 
of the illumination. 

A special feature of this latest type of lamp is the magazine, which 
holds five pairs of carbons and increases the burning life to 40 hours. 
The position of the carbons also simplifies the trimming, to effect 
which two caps are removed at the top of the hood and the pencils 


are dropped into their respective tubes, when the caps are replaced. 
The caps are distinctly marked to minimise errors with the carbons, 
and each cap has a chain attached to ensure ite return over the correct 
magazine. An ingenious method of automatically inserting the next 
pair of carbons is employed, and the old ends drop clear to the bottom 
of the globe without obstructing any of the moving parts. Tests on 
the lamp give the following result :— 

With globe. cr s 


Maximum candle-power .................. 2,400 

Mean hemispherical candle-power ...... 1,500 5,000 

Watts per maximum. err 0:18 0-081 
Do. mean hemispherical ..... ad 0-289 0:133 


At present lamps for use on continuous currents only have been 
made, but an alternate-current form is to be produced at an early 
date to emit a similar character of light. The direct-current lampe 
are made in sizes from 5 to 9 amperes for burning 40 hours, and of 
the same capacities for burning 12 hours. Special carbons are 
1 a for use with the lamp, and the makers state that only this 
kind must be employed to obtain the best results. 

The company inform us that a large number of these lampe are 
already in use at Poplar, Nuneaton, Shipley, Ilfracombe and other 
places for street lighting purposes, while many more are on order for 
the most important electric supply undertakings in the country. 


THE OPERATION OF MACHINE SHOPS BY 
INDIVIDUAL ELECTRIC MOTORS.* 


BY R. T, E. LOZIER. 


The individually-applied motor is now accepted as an established 
feature of every well equipped machine shop. The period of careful 
investigation, followed by that of cautious probation, is passed, and 
this type of power application has now been in practical service 
sufficiently long to provide data that can be studied with profit. 
These data enable one to make more accurate deductions than were 
possible in the past, and enable those unfamiliar with the art to 
undertake its application with greater certainty of desired results. 
From the data that have been collected on power transmission in 
industrial shope, much of which is to be found in the Transactions of 
the various engineering societies and in the magazines, it appears 
that if & certain maximum horse-power is required by all the tools 
of a shop—say, 100 H.P.—it will require at least 100 H.P. additional 
to transmit this effective power by belts and shafting. This lose of 
100 H.P. remains constant whether the effective horse-power is 
reduced or not. This means that 200 H P. must be generated. 
Should these same tools be driven by individual motors, instead of 
100 n.r. being required for transmission only 43 H. P. is required, 
even if every tool is running ; but it is found that in the average 
industrial shop every tool is not running at the same time, some being 
shut down and others operating on lower than maximum speeds, 
thus requiring less horse-power. It has been determined practically 
that in the ordinary manufacturing establishment the mean 
effective power is but 30 per cent. of the aggregate effective power 
which is required when all the tools are running at maximum load. 
This percentege is termed the load-factor. In the case of belt. 
drive there ie, then, 100 H. P. assumed loss for 100 H.P. effective load; 
that is, an efficiency of 50 per cent. Applying the load-factor as 
above, it is found that there is but 30 mean H.P. to use and that it 
requires 100 H P. to transmit it, thus giving the real eftiziency as 
only 23 per cent. With the individual motor drive the loss varies 
with the load. Taking the same load-factor, and assuming 30 per 
cent, as representing the loss incurred by the 30 H. P. effective load, 
there is but 13 UH. . loss against 100 H.P. with the belt drive. Thus, 
with individual drive, there is generated 43 H.P., of which 30 is 
effective, giving an efficiency of 70 per cent., against 23 per cent. by 
the shaft and belt method. 

In & Paper read by the author before the New York Electrical 
Society in November, 1901, it was shown that, assuming steam power 
to cost $36 per horse-power per year (or 3,000 hours), with the shaft 
and belt system the power would awount to 2 per cent, of the cost of 
the establishment’s product. With su-divided motors it would be 
1 per cent., and with individually-driven motors it would be some- 
thing less than 4,5ths of 1 per cent. of the cost of the product; so 
that, assuming a plant with an output of $1,000,000 a year, the 
following statement results :— 


Method of drive. | Cost of power. | Yearly saving. 
Belts and shafting ......... | $17,000.00 "T 
Sub-divided motors 8,500.00 $8,500.00 
Individual motors ......... | 4,000.00 1 .00 


. It appears from such information as the author'bas been able to 
obtain since that time, that the above figures are correct. These 


* Paper read before the American Institute of Electrical Engineers. 
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data relate to the average machine shop, and not to establishments 
run under conditions peculiar to their line of work, and which must 
be put in a class by themselves, the law of averages being applied to 
their peculiar conditions. -Assume that in the average machine shop 
60 per cent. of the motors installed are to have variable speeds. 
These variable speed motors will have a rated capacity considerably 
higher than the aversge amount of power they will be called upon to 
supply. Assume that the rated capacity of the other 40 per cent. 
represents the exact amount of power that they will consume—aud 


Moroms Max. SPEED 


MoroR's NORMAL 


Volta, 


Fie. 1.— RHEosTATIC CONTROL. 


this aesumption is justified because their speed is not varied. Of the 
sum of the total rated capacity of the variable-speed motors and that 
of the constant-speed motors, 35 Wi cent. fairly represents the mean 
power that all of these motors will be required to furnish, if they are 
all running at the same time. This mean power, of course, varies 
with that percentage which the variable-speed motors bear to the 
total in tion. If the load-factor of 30 per cent. be now applied 
—which provides for the shut down of tools and reduction in the 
pomer due to slow speed—it is found that the aversge power that must 

provided by the generating plant is but 10°5 per cent, of the aggregate 
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Fic. 2.—MurrIi-VorrAGE CONTROL, 


rated capacity of the individual motors installed. While it is true 
that 60 per cent. of the motors bave a much larger rated capacity 
than is actually required, still this very small amount of power 
uired is an evidence of the remarkable efficiency of the indi- 
ual drive system. It cannot be assumed that this 10:5 per cent. 
is the capacity of tbe generating plant required, because provieion 
must be made for maximum conditions, and inasmuch as that per- 
centage represents but a mean condition. However, the system is 
so efficient that ample margins of, say, 100 or 200 per cent. can 


re 
vi 


be applied, which may also provide for “ stand-by ” purposes. And 
yet the purchaser who applies this individual motor system comes 
well within that power plant which he would otherwise have to supply. 
to meet the mean conditions of a belted plant, without providing any 
* «pares " for the latter. The author feels that if it were not for the 
ii pius data presented time would be wasted in stating an already 
well-accepted fact i. e., that the individual motor drive is highly 
efficient, and many times more so than the old system of belt trans- 
mission, or its modification of belted motors in groupe. It is not 
claimed that the latter itself has not a sphere of usefulness, and that 
a large one, the foregoing being merely a comparison of the relative 
economy of these different systems It would not be possible to use 


‘the individual motor, if means were not available for succesefully 
| arying its speed. To control the speed of a motor it is necessary to 
pply 


to the armature terminals a vol co nding to the speed: 
esired. This can be accomplisheded in several ways. | 


The Rheostatte Method.—In this case the current is generated at 
any ordinary source of supply at a fixed voltage. Before reaching 
the motor, it is passed through a retistance which is adjusted to con- 
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sume just so much of the voltage ss will reduce the speed of the 
motor to the point desired. This method has three limitations 
viz mi that if the load put upon the motor varies, the proportion 
of the voltage consumed in the rheostat is altered, and this c 

the speed of the motor, which may not be desirable ; ie system is 
inefficient, because that percentage of the voltage which is consumed 
by the rheostat represents a dead loss ; and (c) the dimensions of the 
rheostat necessary to dissipate the energy may reach an inconvenient 
eize. Within its limitations, however, the rheostat system of control 
can be made very useful. Fig. 1 is a diagrammatic representation 
of this system, It will be seen that the motor cannot be reduced 


from its normal speed more than 50 per cent., because below that 


point the fluctuations in speed, due to variations in torque, are too 
great. ; | 

Multi- voltage Method. —This method consists essentially in supply- 
ing the motor with as many different voltages as are necessary to. 
cover the desired range of speed. In its simplest form this method 
consists of generators, each adjusted for different potentiale. This, 
however, is not necessary, because it has been found that where 
several motors are involved they will balance u ainst each other 
in such a way as to divide amongst themselves the full voltage, so aa 
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to give the respective desired speeds. It is, therefore, only necessary 
to supply the main generating plant with a small balancer to take 
up any differences that there may be. By dividing the voltage at 
three points, there are six possible combinations which succesefully 
cover the full range of speed as far as general requirements are con- 
cerned, The advantages of this system are: (a) that any one of the 
lower steps can be maintained constantly and quite independent of 
variations in the torque or load upon the motor—this is absolutely 
essential to successful tool operation; (b) that the system is highly 
eflicient ; (c) that appliances to control it are of very small dimen- 
sions and convenient to operate (see Figs. 2 and 3). 


Special Methods.—In this class are to be found various methods 
which have been devised to meet the special requirements of some 
one power application. Among these is the teaser system. Fig. 4 
represents a system designed to take care of unusual conditions, such 
as are to be found in the operation of large printing pressee. In 
such cases the motors can also be operated at a very low rate of speed. 
The method consists essentially in employing a emall motor, which 
takes current from the main source of supply at the full voltage. 
This motor drives a small generator wound with large current capa- 
city, and this current it supplies to the main working motor, but at 
low voltage, because the speed is very slow. It is because of the 
latter fact, and, further, because it is in service for so small a space of 
time that the apparatus can be made small. 


Field Control, —The foregoing methods vary the voltages applied 
to the terminals of the motor armature. here is à method of 
changing the speed by varying the field strength of the motor, and 
in that way changing the counter E M.F. at a given speed E M F. 


Fel 
Conirect 110° 


Volts. 


Fic, 4. —TEAsER CONTROL, 


This has two limitations: («) the first one met with in practice — 
viz., that as the field of the motor is weakened it goes farther and 
farther off from its electric balance, and its distress is soon evidenced 
by sparking at the commutator, due to reaction of the armature 
upon the weakened field; (b) the torque will fail, if the field is 
weakened beyond a given point, In a motor designed to come 
fairly well up to the limitations of its normal rating, the speed should 
not be increased more than 30 per cent. If, however, the motor is 
large tor its work—: e., under-rated, according to commercial s‘an- 
dards, then, of course, its speed can be increased until the limiting 
conditions of speed control, as established by its rating, are again 
reached. Or if the motor is operating at a lower potential impressed 
upon its armature than that of its normal rating, its speed may be 
increased over a larger range by weakening its field. But, generally 
speaking, it is well to understand that field control, while most 
useful within its limitations, cannot be successfully carried beyond 
such limitations, and that such limitations represent an increase of 
not more than 30 per cent. of the normal speed of the motor. It 
must always be remembered that field control increases the normal 
speed of the motor and does not decrease it. i 

In combination with the multi-voltage system—which is avail- 
able for producing certain speeds that remain constant, even with 
varying torque, throughout the entire range— the rheostatic control 
can be used for reducing any one of the fixed speeds to the next 
fixed speed, Field control can also be used for increasing any one 
of the fixed speeds to its next graduation. By these means, speed 
increments can be obtained as finely divided as one pleases, that will 
carry the speed of the motor from zero to maximum, with high 
efficiencies and practical constancy at any one point, in spite of vary- 
ing torque. The multi-voltage is depended upon to forin the frame 
work of the speed control, while the thecatatic and field control 


supplies the detailed elaboration, where such may be necessary. The 
multi-voltage is carried throughout the entire plant, usually by two 
conductors in addition to the two main circuits, while the rheostatic 
and field control is applied locally as circumstances may require. 

Thos. A. Edison marked an important epoch, when, about seven 
years ago, in his great ore milling undertaking, he pe into operation 
a principle that had long been accepted by him—that machinery and 
equipments are cheaper than labour and general expense, and that it 
is better to use up the machinery at a high rate, if by so doing the 
output is materially increased. 

About four years ago the matter of determining exactly the speed 
limitations of 1ron-working machinery was taken up by a few enter- 
prising engineers, and these limits have since been kept in view with 
the greateat amount of success. Where formerly the old thumb rule 
governed, the slide rule is used. While labour was bitterly opposed 
to the principle of the set ae be inducing his operators by additional 
incentive to work up to the highest efliciency—which incentive was 
withdrawn when that point was reached, and their wages, perhaps, 
still further reduced should they fall behind—it has been led to 
recognise the benefits to be obtained by securing to the operator his 
mean wage, and allowing him to share in the benefit gained by his 
working up to his normal capacity. These methods at present come 
within two general classifications. I will metion them here, because 
they are pertinent to the general subject of variable speed control. 
The first is the premium system, in which the law of averages i3 
applied to past work, and the result is taken as a standard for deter- 
mining what can be done in the future. "This determined amount 
is generally cut down in order to provide for the increased efliciency 
at which the man is supposed to work. Now, if a man is able to 
improve upon that time, he is given a pro rata share of the gain. 
This system is based upon empirical data. The other system is more 
recent, and is known as the bonus plan. It is as follows: First, 
the limit of speed and depth of the cutting tool are determined, 
then the area to be traversed by that tool determines the minimum 
space of time in which the tool can traverse it at its maximum cut- 
ting speed and depth. In making this calculation it is assumed 
that the operator has always available the speed that represents the 
maximum limitations of the tool. Stability of the machine tool 
itself, and the capacity of the power transmitted to do the work, 
must be carefully considered. The operator is given explicit directions 
as to the shape of the cutting tool, the feeds, speeds and general 
method to be applied in doing the work, and the exact time 
involved in such method is also given him. The instruction cards 
are not only theoretically correct, but state conditions than can 
easily be obtained in practice. If the d succeeds in meeting 
these conditions, he not only receives his regular pay, but is also 
presented with a fixed bonus. With such a method of operation as 
has just been described, the practical 5 immediately recognises 
the essential points :—(1) He must have a cutting tool that will 
stand up to the work. (2) He must have a motive power having a 
range of speed from which he can always select, and quickly, the 
speed that will produce the result expected. This motive power 
must be able to stand up to its work. (3) The machine tool must 
have sufficient strength to stand the strains that may be pt upon it. 

'The limit of high-speed operation is not to be found in cutting 
tools, or in the ability of motors to successfully do the work and to 
vary their speed, or in the motor's first cost, but is to be found in the 
stability of the machine tool itself, which is generally designed to 
stand the lower straius and the smaller powers required by the old 
cutting rates. I have prepared a table which I believe fairly well 
represents what was possible in the way of cutting speeds four years 
ago, and what can be readily obtained in practice to-day, provided 
the machine tool can stand the strain. 


Cutting Irate. —(Itevolving). 


Material. 


By old methods. New methods.” Cut. | Feed. 
Cast IFOD iooeesSsao nyi | 20ft. 60ft. to BOft. , gin. | gin. 
Forged steel, unannealed. 12tt. 4Oft. to 60ft. : gm. | žin. 
Steel casting. 10ft. 40ft. to 70ft. | gin. zin. 


* Using Novo, Taylor White or Firth sterling tool steel. 


It is interesting to point out, in connection with this table, that at 
these high cutting rates a speed range must be provided to allow for 
the variation in the material itself, and therein the variable speed 
motor, with its large range of easily-selected speeds, serves a most 
important function. The Bickford Drill and Tool Co. give some 
interesting information as to progress in increased cutting specds for 
drills, While two years ago the speed ranged from 9 to 188 revo- 
lutions and the feed ranged from 0 005in. to 0 00 7in., they are now 
enabled to drill a gin. (0 375in.) hele at a feed of „in. (O 06in.) per 
revolution. 


Upon the conclusion of the Paper Mr. Lozier said :—Your President, in 
his opening remarke, said that the mechanical engineer had put upon the 
electrical engineer the reaponsili]ity of applying the-system of varying the 
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speed of motors. He pointed out that while the problem appeared to be a 
mechanical one, it was really an electrical one. This is true. What I par- 
ticularly wish to point out in this Paper is the close relation that the iudi- 
vidual motor with its variable-apeed drive beara to what is now known as 
the new shop methcd. When I refer to it as method," I probably ought 
to say “methods,” for there are a number of means for increasing shop 
production, These methods were first evolved probably not more than 
four years ago.  Perbaps Edison was one of the first to enunciate the prin- 
ciple that it is better to waste the tool if you can save your labour. He 
put this theory into practical operation in his large cement works; and I 
know that for yeara he has always worked to the end of increasing his 
product as being the most practical means of increasing bis profit. 

Experiments were made, beginning some four years ago, at one of our 
largest steel works, and thousands of dollars were expended in experi- 
menting, not only with cutting steels, but also with variable speeds. It 
was found that the general machine shop practice was far, far behind its 
possibilities, Under the old methods, the man who had served his 
apprenticeship was turned over to the blue print and stock, and by the 
rule-of-thumb he got the be ; t out of the stock that he could. Modern 
tools, instead of applying the thuinb rule, apply the rule best adapted to 
the work, and increase the output from 100 to 200 per cent., and in some 
cases to 500 per cent. This is an enormous increase. [t ineaus that a shop 
which has been in the habit of working day and night time, can increase 
its output by working only day time, and shutting off ita night force. It 
means that if America applies these new sho» methods and the old countries 
do not, the old countries will be left behind; they caunot hold the pace 
we will set for them. I was told two weeks ago by the superintendent of 
one of the largest shops in this country that hy variable speed motors they 
increased their output over 40 per cent., and so I say that the variable 
speed motor bears an intimate relation to the new shop methods, I think 
the mechanical engineers have not been disappointed in placing upon the 
electrical engineers the responsibilisy of introducing the new methods of 
tool operation. 

There are one or two specific points I should like to bring up. What is 
involved in a inulti-voltage circuit? The multi-voltage circuit involves a 
given source of supply isolated plant or central station—-having two 
wires. It then involves a balancer. The balancer is not, as is generally 
supposed, a large device, having a capacity sufficient to carry all the 
motors at the lowest speed, any more than a life insurance company is 
organised and premium: adjusted on the basis of all the policy holders 
dying the same day. The larger the number of tools driven, the smaller 
the balancer may be; and we have taken it as a rule that the armature of 
a multi-voltage balancer need not be larger than suflicient to operate the 
largest single inotor on the circuit at its lowest speed. This rule is borne 
out in practice in a number of cases, 


THE DISTRICT RAILWAY COLLISION. 


Major J. W. Pringle has now issued his report to the Board of 
Trade with regard to the collision which took place on the Metro- 
politan District Railway on June 8. 

The facts of the case were that an Ealing-Bow-road train was 
delayed about three minutes in the tunnel between St. James’ Park 
and Westminster stations owing to the blowing out of a plug in the 
Westinghouse brake apparatus. The Inner Circle train which 
followed was allowed to start from St. James’ Park Station before 
the previous train had got clear of Westminster S:ation, and it ran 
into the latter train. The line is worked on the absolute block 
system, and the stretch from the starting signal at the St. James’ 
Park platform to the starting signal at Westminster platform con- 
stitutes a section. The absolute block system is combined with the 
Sykes electric interlocking system, but without treadlee. In each 
cabin there is the ordinary type of bell instrument, worked by a 
tapper key on which a train has to be “ offered” or “ given on” to 
the next signal cabin, which sends a signal back to “clear” it in 
accordance with an arranged bell code. In addition to this thcre is 
a Sykes planger instrument, and by depressing the plunger of thia, 
the Westminster signalman would take off an electrical lock from 
the lever in the St. James’ Park cabin operating the starting signal. 
In this way it should have been impossible for the St. James’ Park 
signalman to allow the train to start towards Westminster without 
the permission given by the operation of the plunger of the eignal- 
man at Westminster. 

The report contains a summary of the evidence of the drivers, 
firemen and guards of the two trains, the station inspectors at the 
two stations and the sigualmen and linemen.. The signalman at 
Westminster stated that after the train preceding the Bow-road train 
bad cleared the next station—Charing Cross—he gave the Bow-road 
train on to Charing Cross and this was accepted in the usual way. 
He did not pull off the starting signal immediately. About three 
minutes after he had received the communication “ train on” from St. 
James Park, the St. James’ Park signalman called him on the local 
single needle instrument, and asked him three times “are you C,“ 
which, he concluded meant Are you clear." On the third occasion 
he replied “ Yes," but was going to say, But my Sykes instrument 
shows train on,” when the signalman at St. James’ l'ark apparently 
left the needle instrument, and the latter part of the message was 
not cent. When he had replied “ Ves he had meant that the line 


through the station was clear. The needle instrument was not 
infrequently employed for speaking purposes, although this use of 
it was forbidden. The signalman at St. James’ Park stated, in his 
evidence, that before the Circle train arrived in the station he 
noticed the indicator for the starting signal lever showed “ free,” and 
that the sectional semaphore arm was down, thus indicating to him 
that he bad offered the Circle train, and had recived the uwal 
clearance, He did not recollect having done this, however, although 
it wae his custom to offer a train ahead before it arrived in 
the station, and to have it accepted before it arrived. Notwith- 
standing the communication showing “free,” however, he had his 
doubts as to whether the section to Westminster was clear, and 
therefore at ked Westminster, on the single needle instrument, 
Are you clear,” and understood him to reply * Yes” to the 
first enquiry. Being somewhat uncertain he repeated the enquiry, 
and thought that he again received the reply “ Yes,” and on 
asking him a third time he undoubtedly got the reply 
“Yes.” IIe then pulled his starting signal off, and the circle train 
left St. James’ Park station. He further stated that he did not 
interfere or tamper with the Sykes instrument inany way. A line- 
man gave evidence that he examined the instruments after the 
accident and fourd nothing wrong. It was possible, however, to 
release the lock of the starting signal by inserting a thin knife or 
piece of metal in the hole of the iron cover over the locking behind 
the lever frame, through which the connecting bar to the lever runs, 
and ao li'ting the lock. 

In summing up his report Major Pringle says: There can be no 
doubt that the Inner Circle train passed the distant and home signals 
before they were placed to danger behind the Bow-road train. "The 
driver of the Inner Circle train must therefore have received 
clear signals in the tunnel, and I do not consider that any blame 
attaches to him or to the fireman and guards of that train. 


Now the indicators should not have been in the position described 
by the signalman at St. James’ Park, nor should it have been possible 
for him to pull off the starting signal for the Inner Circle train when 
he allowed the train to proceed. Without improper use of the 
instrumenta, the indicators in St. James’ Park signal cabin could 
only have been in the position described, by a combination «f a 
mechanical failure of a spring, together with the entry of a leakage 
current, from an outeide electric main, on to the circuit of the sema- 
phore arm indicator, or by the entry on both the indicator circuita 
of leakage currents from outside. "There was no such mechanical 
failure of the spring alluded to, and before and after the accident the 
electrical instruments and connections appear to have been in good 
working order. All the circuits are metallic, the lines are insulated 
and boxed in, and it is highly improbable that leakage currents 
could have affected both the indicators at the same time. The volt- 
tage necessary to operate the two circuits is about 2 and 20 in the 
case of the semaphore and Sykes indicators respectively. 

Under the circumstances, Major Pringle continues, the question 
as to whether either of the two signalmen concerned made 
an improper use of their inetruments has to be considered. 
Although there is no positive proof to this effect, the gravest 
suspicion rests on the signalman at St. James’ Park, that he 
released the lock of his starting signal in some such manner 
as tbat described by the lineman in his evidence. The possi- 
bility of this release was demonstrated to me in the signal 
cabin. It is almost impossible to believe that a si:nalman 
should, under any circumstances, so disregard the measures 
adopted for the safety of train traffic as to deliberately tamper 
with his instruments, and for this reason I prefer not to say 
more than that circumstances point to his having done so. 
In any case it is clear from the evidence that he disobeyed the 
company's regulations for block working in the following particu- 
lars: — Ile allowed the Ianer Circle train to leave St. James’ Park 
without receiving the bell clearance signal from Westminster for the 
Bow-road train. He failed to announce the Iuner Circle train on 
the bell instrument in the prescribed manner, and further to wait 
for the acknowledgement from Westminster of that announcement 
before despatching the train. He disobeyed rule 12 by not sum- 
moning the station inspector to deal with the case when an unusual 
time had elapsed before line clear was received for the Bow-road 
train, and rule 24 by attempting to rectify a misunderstanding by 
means of the local telegraph instrument. 

It is possible that if the two signalmen had not made use of the 
local telegraph instrument, a practice which they both admit is for- 
bidden, the collision would not have occurred. The evidence shows 
that the uce of the local telegraph instrument is not uncommon 
amongst signalmen, and, further, that the station inspectors are 
aware of the practice. I therefore draw the attention of the com- 
pany to this undesirable habit, which in this case led to such serious 
misunderstanding, and suggest that a rule absolutely prohibiting 
the use of the local telegraph instruments be inserted in their 
regulations and be strictly enforced. 

J also suggest that periodical tests of the insulation of the block 
Jine circuits would go far towards proving the impossibility of the 
entry upou them of leakage currents fron outeide. 
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THE UTILISATION OF RADIO-ACTIVYITY. 


The interdependence of theoretical research and engineering 
practice has often been brought home to the publie with special 
force in the electrical field on account of the general utility 
of electric contrivances and the consequent largeness of the 
capital involved in their production. Iu. the domain of optics 
the ascendancy of the * theoretician“ is complete and unques- 
tioned, but it must be remembered that optical theory, like 
astronomical theory, is practically complete, and there are few 
discoveries In these departments which are likely to be hit 
upon by the “practician” untrained in dynamics or the wave- 
theory of light. Indeed, most discoveries made nowadays in 
either opties or astronomy are made by deduction or predic- 
tion rather than by a lucky chance. In the applications of 
electricity, the case is not quite the same, for the simple 
reason that electrical theory is by no means complete. In 
some departments, as in dynamo design, submarine cables 
and primary batteries, the theory of the effects involved 
has been worked out so completely as to leave little 
room for further discoveries along non-theoretical lines ; but 
in others there is a wide field for the pioneer in search of 
fame and fortune, as well as for the natural philosopher to 
whom the experimental interrogation of Nature and the 
correct interpretation of her answers brings its own exquisite 
reward. Such a department is, even now, that of waves of 
electromagnetic energy, foreseen by MAXWELL, discovered by 
IIE ETZ, studied by Lobar, BLONDLOT, LECHER, LEBEDEW and 
a host of others, and commercially utilised by MARCONI. A 
vast amount of pioneering work remains to be done before our 
mastery of electromagnetic waves approaches the completeness 
of our mastery of light waves. On February 2, 1383, Hertz 
read his epoch-making Paper on ** The Velocity of Propagation 
of Electrodynamical Effects" before the Berlin Academy. 
Nearly nine years later, on November 24, 1896, MARCONI 
took out his first patent for ** Improvements in the Transmission 
of Electric Impulses and Signals, and of Apparatus used for 
such." It took the commercial * practician " nine years to 
utilise the savant's diseovery, and it has taken him another 
seven years since to work it out practically. That is about 
the usual interval nowadays between theoretical advance and 
practical utilisation. Now, it would not be at all surprising if 
a similar development were witnessed in the new and fasci- 
nating field opened up by the discovery of radio-activity. 
HENRI BECQUEREL wrote his first Paper on “ Invisible Radia- 
tions Emitted by Phosphorescent Bodies“ in February, 1896. 
If, in this case also, history should repeat itself, we may expect 
our radio-active Marconi to emerge some time next year. He 
will have this advantage, moreover, that the discovery of 
radio-activity, with its corollary, the electron theory of elec- 
tricity and matter, is more momentous, fundamental and 
revolutionary than was the discovery of the finite rate of 
propagation of electric induction through space. For the 
theoretical machinery required for dealing with the new 
phenomena involves some drastic innovations, such as the substi- 
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tution of an atom " composed of some 100,000 electrons with 
plenty of space between them for the hard and indivisible 
globule of the chemist. Not that this break-up of the atom 
deprives our generation of the fruit of all the work done under 
the sway of the old atomic theory, as Sir OLIVER LODGE very 
properly reminds us in his article in the Nineteenth Century 
this month. Experimental results conscientiously recorded have 
a lasting value, because the same effect will always result 
from the same combination of causes, and is not affected by 
what was in the mind of the former experimenter. But the 
break-up of the atom in theory, following upon the actual 
breaking-up of numberless atoms through untold ages, opens 
up new avenues of research whose existence had been pre- 
viously unsuspected. The very vastness of these avenues may 
act. as a deterrent to the experimental pioneer unless he feels 
some solid ground under his feet. He may cry with ARCHI- 
MEDES: “Give me a place whereon to stand, and I shall move 
the earth." Well, we can only repeat that the experimental 
results already accumulated are a firm and safe vantage ground 
from which to proceed, but the pioneer must get it into his 
mind that the matter he handles and works upon is not a 
permanent agglomeration of precisely similar molecules, but 
a kind of living organism with a past and a future. He is 
already familiar with the “life” of an incandescent filament 
and the ** ageing " of a magnet, so the mental effort need not 
be very great. A more formidable difficulty will confront 
him in his endeavours to secure sufficient working material 
to produce the newly-discovered effects. It is not every 
one that can afford to boil down tons of pitch-blende for 
the sake of a few grains of a substance which shines for ever 
and deals death to all organisms within reach. But since 
radio-active matter can be collected by rubbing a piece of 
leather over a, wire that has been negatively charged in the 
open air, or by bubbling air through mercury, the most neces- 
sary materials for research may be said to be within reach of 
al. Everyone can also make or buy an electroscope, and 
watch its leaves converging under the influence of an infinit- 
esimal amount of radio- active matter. With a little per- 
severance, he should obtain a substance which will make a 
diamond shine in the dark or will produce the wonderful 
scintillation of zinc-blende described by CRooKks. It is almost 
certain that the first great utilisation of radio-activity will be 
the direct and economical production of light. That is still a 
desideratum, and a matter of first-class practical and financial 
importance. There need, of course, be no panic among electric 
light shareholders as soon as a discovery in this connection is 
announced, nor, we might say, for seven or eight years after. 
But radio-active research has brought the solution of that 
problem perceptibly nearer, and the increase of our light 


efficiency from some 5 to 95 per cent. would be a boon to 


humanity. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books. 


8 
Experimente with Vacuum Tubes. By Sic Davip SALOMONS, Bart. 
(London: Whittaker & Co.) 2s. 
Herein are described some most interesting experiments 
with vacuum tubes which the author has conducted from time 
to time. 


professional work, and it has been given scant consideration 
when its possibilities regarding practical work have been sug- 


gested. The author's explanation of the presence of the bright 


bands, although a seeming paradox, is exceedingly ingenious. 
He says: “ when the E.M.F. is not exceedingly small, 


the bright bands in the tube are spurious, and are really 


The vacuum tube has always been regarded by elec- 
trical engineers as something rather outside the scope of their 


situated at the dark spaces, which is due to the fact that the 
bright bands have expanded and overlapped, and that the dark 
spaces, which are the expanded bright bands, are only dark by 
contrast with the overlaps.” He further states that this over- 
lapping may be repeated many times, the limit being the 
destruction of the tube. The researches carried on with 
tubes into which had been inserted rods, discs, contractions, 
diaphragms, &c., are described minutely and reveal many 
interesting phenomena. 

Sir David Salomons takes the view that the glass, or dielectric 
of the conducting medium, is necessary to produce the bands, 
and that current travels through the diclectric and sinks into 
the conductor, thus supporting the view that the wire merely 
forms a guide for the current, the actual conductor consisting 
of the surrounding media. In order to support this theory he 
constructed, with considerable difficulty, a tube having within 
it a metal tube, and through the inner tube he passed a current 
of very high E.M.F., sufficient to give a 6in. spark in air; the 
outer tube glowed instead of remaining dark. | 

Part II. of the book deals with magnetie effects upon vacuum 
tube discharges, and, in order to obtain these, the author had 
built a special electromagnet which he describes in detail. He 
points out how extremely useful a vacuum tube is for exploring 
magnetic fields and how the strength and characteristics of the 
field may be deduced from the effects which it has upon all 
that goes on within the tube. He shows that, owing to the 
current in the coils of a dynamo armature being driven in and 
out by the varying strength of the magnetic field through 
which it passes, there must be a pulsation. When the con- 
ductor passes through a strong field there is a tendency for the 
current to be forced out of the copper, but when it passes 
through a weaker field the current density is practically the 
same throughout the whole section. Thus, he argues, there 
must be some slight pulsation, even in continuous current. 

Lastly, the author puts forward the idea that the zig-zag 
form assumed by a Jong spark is due to a magnetic effect com- 
bined with self-induction. He states that he employs vacuum 
tubes to a considerable extent for the examination of magnetic 
fields, and hopes that others will find them of practical value. 

The book is written in simple language throughout and well 
illustrated ; many of the experiments are quite within the reach 
of the majority of those interested in electrical and physical 
science. We trust that the researches described will not be 
permitted to drop at this point, as there is probably more 
unknown about vacuum tubes than there is known. 


Asynchrone Generatoren für Bin- und Mehrphasige Wechsel- 
strome. By CLARENCE FELDMANN. (Berlin: J. Springer.) 1903. Im. 
This is a little brochure of about 130 pages dealing with the 
theory and method of working of induction generators; it is 
the reprint of a thesis submitted by Mr. Feldmann upon joining 
the staff of the Darmstadt Technical University. The recent 
work of various Continental engineers (notably Messrs. Leblanc 
and Heyland) in connection with self-exciting asynchronous 
machines has brought this subject rather prominently forward 
lately, and in view of this, Ga of the fact that such machines 
are really commercial possibilities, the appearance of this little 
work 1s opportune at the present time. On account of its 
highly theoretical character, however, it will be appreciated, 
we fear, by a very limited circle of readers. 

The first part of the brochure consists of an analytical study 
of polyphase induction machines, first as motors, then as gene- 
rators, based upon a sinusoidal distribution of magnetic flux 
in the air-gap. The author first works out the fundamental 
quantities, and then passes on to the study of special points in 
connection with the operation of such machines as generators, 


| such as the parallel running of asynchronous generators, their 


use as boosters, and the all-important matter of the conditions 
under which these machines will run without separate excita- 
tion. A consideration of this latter problem of course leads up to 
thestudy of the various arrangements which have been devised in 
order to attain this end, and in this connection the commutating 
induction machine of Mr. Heyland is fully considered. But 
this part of the work is so mathematical that the ordinary 
reader will be quite unable to follow the reasoning. _ 

The second part, however, practically runs over the same 
ground, with the help of a simple mathematical, and nearly 
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wholly graphical, treatment, and can be comfortably followed 
by those thoroughly familiar with the graphical treatment of 
fairly stiff alternating-current problems. Based upon the 
complete vector diagram of the general alternating-current 
transformer (about the form of which thero has been much 
discussion during the last few years), the author develops the 
well-known circle diagram for induction machines, as given by 
Heyland and extended by Heubach. The latter's work 
(originally published in the columns of the Flektrotechnische 
Zeitschrift) lends itself, in our opinion, in a very perfect manner 
to the study of induction machines operating with negative 
slip, or at slips greater than 100 per cent., and is, therefore, 
the best way of studying the working conditions of asynchron- 
ous generators. The author fully explains Heubach's work 
(without adding anything new to it), and from it deduces the 
practical conditions underlying the operation of polyphase 
induction generators, such as the requirements of the driving 
engines, with regard to speed, regulation, &c. "The remainder 
of this part is taken up with a practical discussion of the 
Heyland self-exciting induction generator, particulars of 
the windings, test results, &c., of the first machines being 
given; a good deal of this work, however, is already out of 
date. This portion of the brochure is perhaps the best, as, 
although based directly upon Heyland's publications, it explains 
in a clearer manner the method of working and especially 
the question of compounding. But much more might have 
been said with advantage relative to the working of com- 
pounded Heyland machines in parallel —it is not well brought 
out, for instance, that, under these conditions, only one (or one 
set) can be compounded—namely, the machine or machines 
serving to supply the whole of the wattless currents of the 
system, and to fix the frequency. 

The last part of the brochure deals, analytically and graphi- 
cally, with single-phase induction generators, the treatment in 
each case being on similar lines to that adopted for the poly- 
phase machines already referred to ; it includes a discussion of 
the elliptical rotation of the field of the single-phase machine 
(based principally upon Heubach's diagrams), and also explains 
the action of the so-called *'recuperator " of Leblanc, which, 
on account of its insignificant practical value, need not be 
further referred to. 

We have examined Mr. Feldmann's little brochure at some 
length, because it is the first systematic publication on the 
subject; our opinion of it is that it is nearly useless to those 
engineers who are not well up in the general subject already, 
and who have not a good knowledge of higher mathematics, 
on account of its purely scientifie character and arrangement. 
We are bound to confess that we ourselves did not consider it 
profitable to wade through all Mr. Feldmann’s elaborate 
algebra. To those with more time and patience, however, the 
hook may be of interest and value, and we trust that it will 
fulfil the author's aim by forming the basis of other treatises 
dealing with the subject from the engineer's point of view. 


The Elements of Electrochemistry. Treated Experimentally. 
By Dr. Ropert LÜrkg, (London: H. Grevel & Co.). 7s. 63. 

In this text-book everything that treats of chemical or elec- 
trical methods or processes has been simplified and made as 
elementary as possible, with the result that, although its 
method is almost too empirical for the advanced student, the 
author has succeeded in explaining with clearness and lucidity 
many points that are usually bewildering to the beginner, for 
whom, we take it, the book is intended. On the other hand, in 
an elementary text-book, on the title page of which we are 
informed that the subject is “treated experimentally," we 
should scarcely expect to find equations of the following ty pe :— 

0:002, l P u-v p P 
T= [1s „ . - log +! log „„Je 
n Pi * 22 P3 

A chemist, to whom we have handed the volume, tells us that 
in one case the above equation works out to r — 0:057 4 volts! 
The New Volumes of the Encyclopedia Britannica. (Edinburgh 

and London: Adam and Charles Black and The Times.) 1902. 

SEVENTH NOTICE. 

Vol. XXXI. (MOS-PRE), though rich in articles of general 
interest, possesses little of special value to electrical engineers. 
There is, however, a short article on Power Transmission," 


consisting chiefly of a summary and criticism of generators and 
motors used for the purpose. Attention is also called in this 
article to the importance of resonance effects when alternatine 
currents are employed, and a few remarks are given as to the 
maiutenance of the line and as to sub station design. In the 
article on “ Phonographs " a reference might have been made to 
Poulsen's telegraphone, which has now been a consideralle 
time before the publie. Among other articles in the volume 
are * Newspapers," * Parliament,” “Patents,” « Polytechnics,” 
“Post Office" and “ Pacific Ocean.” 


ELECTRIC TRACTION AS APPLIED TO THE 
NEWCASTLE TRAMWAYS.* 


BY A. E. L. ROSSIGNOL. 
(General Manager and Engineer, Newcastle Corporation Tramways.) 


Every system of electric power supply is influenced in its general 
design by the requirements of the system it has to supply with 
power, and by the local conditions affecting the sites available for 
the power station, their position with reference to the system to be 
supplied and also to the supply of fuel, and water supply for condens- 
ing purpcses. The site finally adopted does not, as a rule, fulfil all 
the ideal requirements, but is generally the result of a compromise 
which forces the power station to develop along certain lines and lays 
down definite limits of economy of working costa, and these limits 
can only be altered by extra expenditure of capital. The latter may 
overcome some of the difficulties presented by the position of the site 
and enable greater economy to be attained than would otherwise be 
the case, but at the same time involves extra charges against revenue 
on account of interest and redemption. Ultimate real economy can 
only be obtained if these extra charges are less than the working 
costs which would otherwise be necessary if this extra capital expen- 
diture had not been made, and the author thought it might be of 
interest if in this Paper he attempted some investigation into the 
influence of such additional capital expenditure on the cost of current 
at the tramway power station 1n Newcastle. He proposes to take as 
a basis an output of 7,000,000 units per annum, which will be 
approximately the onpa! for the present year, and to show on that 
basis the influence of the different factors on the cost per unit. 

The town of Newcastleis built on the north side of the river Tyne, 
and the tramway system is, therefore, fan-shaped in outline, 
corresponding with the development of the town along the river 
bank. The Corporation possessed land practically at the centre of 
the fan, and this land, consisting as it did of an old valley filled in 
with loose earth, was not of great value for building purposes, and so 
was handed over to the Tramways committee for the power station 
site. It had the advautage of being nearly at the centre of gravity 
of the system, so that direct current at 500 volts could be used with 
very little loss in feeders ; but it had the disadvantage of being } mile 
from the river, and at a height of some 80ft. above low-water mark, 
so that condensing water would be costly to obtain; and it had als) 
the disadvantage, though alongside the railway, of being situated at 
one of the busiest parts of the line, and, therefore, it would be diff 
cult to arrange shunting facilities for the coal waggons Still 
another disadvantage lay in the fact that the land was all filled-in 
ground and, therefore, expensive foundations were necessary ; but, on 
the other hand, its value was low for the same reason. 

The foundation for the chimney was effected by excavating a space 
30ft. square and driving piles to the number of 49 over this area. 
These piles only penetrated some 20ft. through the earth, aud there 
is every reason to believe their further progress was stopped by au 
old stone-paved road which formerly existed in the valley at this 
spot. On the top of these piles a block of concrete was formed, 15ft. 
Ceep Dy 30ft. square, and on this the octagonal brick chimney was 
erected, 

The foundations for the rest of the buildings consisted of blocks of 
concrete interlaced with steel rails, which were bolted together 
throughout their length to give strength, and these blocks, one for 
the boiler house and one for the engine house, practically float across 
the former valley on the soft filled-in earth. Where some of the 
original hard ground of the sides of the valley was encountered st 
the ends of the engine-house block, it was excavated and filled in soft 
80 as not to convert the block of concrete into a huge girder, resting 
on supports at its two ends, should the ground in the centre of the 
valley subside in any way. The buildings erected on these founda- 
tions consist of steel stanchion frameworks, on which the roofs were 
erected first of all and the sides afterwards filled in with brick walls; 
the engine house first erected, being large enough for three times the 
present output and built so as to bs capable of easy extension, whilst 
the boiler house was only large enough for the present output and is 
now being extended. As the firing floor is several feet below the 
level of the railway and parallel with it, the steel framework of the 


* Paper read before the Incorporated Municipal Association. 
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building was extended along the site so as to form a double track 
viaduct for the accommodation of trains of coal waggons, and to 
enable easy extensions of the boiler house to be made by the filling 
in of this framework with walls, roofs and coal bunkers. 

In the present boiler house eight Lancashire boilers, 30ft. by 8ft. 
6in. diameter, were installed, together with superheaters to three 
boilers, and an economiser of 480 pipes, whilst the water-feed 
arrangements consist of a Weir's pump, injectors, and a double 
armature three-throw electric pump, with specially large feed-water 
tank as a reserve in case ofa failure of the water supply. Above the 
firing floor is a large self-trimming coal bunker so arranged that the 
oldest coal discharges first, thus avoiding as much as possible the 
risk of self-combustion to which the small Northumbrian coal used 
is very liable if stored for any length of time. The railway waggons 
are handled on the tracks above the bunkera by an electric locomo- 
and discharge direct through their trap doors into the banker 

ow. 

From the bottom of the bunker the coal falls through an automatic 
weighing machine above each boiler, and is delivered by that machine 
as and when required into the hoppers of the automatic stoker below. 
The ash and clinker raked out of the fires falls into small waggons 
in the ash space below the firing floor, and is wheeled along to an 
electric lift and elevated into a Daaka from which it is discharged 
into carts. Lancashire boilers are very satisfactory for use with & 
tramway load, as they contain at all times a large reserve of power 
in the shape of water heated to the steaming pressure, but their 
efficiency and life depends on the care taken of them, and therefore, 
each boiler is thoroughly cleaned once in eight weeks, inside and 
out, mountings overhauled and flues cleaned. 

In the engine house there are four generating sets, whilst a fifth 
one of 3,000 H. P. is being added; the present sets are all vertical 
engines coupled direct to compound wound direct-current dynamos. 
One engine is of triple-expansion merge py type, giving an opat 
of 400kw., two others are of compound slow- type with Corlies 
gear, each giving an output of 635kw., and the fourth is of triple- 


Total Cost per Unit for Generating Energy, includiny ull Labour, 
Materials, Maintenance, Capital Charges, Depreciation and 
Management Expenses. 


— 


, Cost 

Items of expenditure. per unit 

inpence.* 
Part A. | Capital charges on cost of land for siding ......... 0 003 
Total Ditto bunkers and siding...... 0:010 

- Ditto automatic weighing 
t char 2 machines and stokers| 0:006 
bandin, J» Annual charges for maintenance and repair of above | 0:002 
d Cai of e Ued is ae Tan d 88 0:140 
„ our and energy handling coal trains, and cost 

disposing of | or terminal charges 0-008 
. Labour and energy for stokingg . . . . . C-018 
0:194 Ditto disposing of ashes .........| 0007 
Part B, | Capital charges on cost of boilers... .......... q 0:017 
Total charges Ditto feed arrangements 0:007 
for steam Ditto superheaters & economiaers | 0:005 


generating Annual charges for maintenance and repair of above 0'011 
plant. Labour and material for cleaning boilers and flues | 6:007 


0:055 Cost of feed-water used ................- e 0:010 
Part C. Capital charges on cost of engine and dynamo plant 0-068 
Total charges Ditto switchboards and connections | 0'007 
for current Ditto battery and booster . 0'05L 
and Annual charges for maintenance & repair of above | 0'021 
generating | Labour running engines . 0:058 
lant. Oil, waste and stores one 0:020 
188 Storekeeper and clerking work ............ .| 0006 
PART D. | Capital charges on cost of surface condensera...... 0:007 
Total charges Ditto pumping station and pipes | 0'024 
for supply of | Annual charges for maintenance & repair of above 0:006 
condensing | Labour running pumping station ..................... 0:009 
water. 0:056 | Energy for running pumping station ............... | 0010 
Part E. | Capital charges on cost of land for power station | 0°034 
Total Ditto foundation for power station | 0:027 
l Ditto buildings for power station | 0:089 
5 Labour charges on cleaning & maintenance of above 0:007 
es Engineering superintendence of plant s... 0:040 

PEN Pista Management and office expenses if run as a 
& separate concern 0:055 
| 0801 Rates, taxes and other charges ..... 0:069 
07704 Total charges of all kind ....... C 07794 
0:086 Depreciation and reserve fund ÿ 0:086 
0:880 [Total cost per uni 0880 


Based on an output of 7,000,000 units per annum. 


expansion slow-speed type with Corliss gear, giving an je a of 
1,300kw. From the dynamos the current passes by the ordinary 
type of traction switchboard to the various feeders for tramway and 
lighting work. Ia the engine house there is also a motor-driven 
booster for charging a battery of 1,500 ampere-hour capacity placed 
at the top of the office block. 

For securing an ample supply of water for the surface condensers 
attached to each engine the following special arrangements were 
adopted. The whole of the river bank at this part is occupied by a 
wharf, at the back of which a site was obtained, excavated to about 
high-water mark, and concrete retaining walls aud roof formed for a 
pump house. Two 15in. suction pipes lead from apertures pierced 
through the quay wall below low-water mark across the wharf to 
the pump house, where two high-li® centrifugal pumps draw the 
water from the river and force it through a 24in. pipe to the power 
station. After passing through the surface condensers there it 
returns by auother 24in. pipe to the pumping station, where the 
water passes through a turbine on the end of each centrifugal pump 
shaft and returns to the pump about 50 per cent. of the power used 
to pump the water up, the remainder of the power being supplied 
by an electric motor mounted on the same shaft. 

From the foregoing description it will be seen that an attempt 
has been made to get over the two chief disadvantages of the site— 
namely, the difficulty in the supply of fuel and in the supply of con- 
densing water—by the Apen tue of additional capital ; and the 
author has worked out in the table opposite the total cost of pro- 
ducing energy, including all capital charges, depreciation, taxes, &c., 
and has added management expenses, assuming that the power 
station was run as a separate concern. 

If the extra capital expenditure on the siding and coal bunkers 
had not been made it is, of courre, only possible to estimate what 
effect the carting of fuel and hand-firing would have had on the cost 
per unit ; but, from inquiries the author made at the time, the cost 
would not have been jn than the following revision of Part A of 
the table of costs shows :— ` 


Cost of fuel uses Rr EERIER 0°180d. 
Labour, trimming coal . Missus bene 0:005d. 
Do. stoking ............... eau e VS cr E EUR RR 0:0293. 
Do. and energy for disposing of ashes ......... 0-007d. 
0'221d. 


as against a cost for Part A in the other table of 0'194d., or an increase 
of total cost to 0:907d. per unit. Had the extra expenditure for the 
condensing plant not been made, Part D of the table of costs would 
not have existed ; but the coal consumption and water consumption 
would have increased, and, in addition, the plant would not have 
been capable of giving the same output that it gives at present. On 
one occasion, when one of the circulating water mains broke down, 
the engine pan was running non-condensing for five days, and it 
was found that the coal expenditure had increased 50 per cent. over 
any five similar days ; therefore, the costs would not have been less 
than the following :— 


Increase in cost of fuel .. 3 0:0704. 
Do. do. ff eio ee veri ax 0:003d. 
0:073d 


a total increase of 0 073d. per unit, against a saving of 0 056. by the 
abolition of the condensing plant, or an increase of total cost to 
0:897d. per unit, whilst, in addition, the plant would rot have been 
running under such favourable corditions or have been capable of 
giving the same output. 


The following is an abstract of the discuesion which took place in 
cennection with the above Paper :— : 


Mr. R. C. QUIN eaid that certainly the difficulties of the site of the 
station had been great, and the means taken to render it auitable and 
economical had been good ones. To adopt condensiog on a site which was 
80ft. above the water and 4 mile away, was certainly, to say the least 
of it, courageous, and it was to be hoped that the result would justify the 
original judgment. Apparently, however, the advantages of the site had 
been looked at from the money value point of view, in view of the difficulties 
which had been encountered in constructing the works. With regard to 
the manner in which the foundations of the chimney had been built — viz., 
by piling—he eaid that he did not believe in piling work, but would rather 
pull out all the bad material. At present the chimney was restiog upon 
that old foundation road 20ft. below the concrete bed and simply supported 
by the piles. The vexed question of the type of boiler suitable fora tramway 
station had not apparently bothered the engineers of this scheme, and he, 
for one, agreed in their choice. Where there was a load.factor such as 
tramway traction gave, he knew of no better boiler than the Lancashire. 

Mr. J. A. JECKELL (Coventry) asked what amount had been set aside 
for depreciation. _ 

Dr. PANTON (Bolton), on the question of expenditure, asked if the table 
given in the Paper was from an actual result or whether it was an estimate of 
what was going to be done next year or the year after. Furthermore, he 
noticed that the charges for rent, rates and taxes amounted to about £2,000, 
and although this seemed fair, the charge for management was exceedingly 
low—viz., £1,000. Then there was the question of whether the current was. 
metered, and whether the table assumed anything either for capital cost or 
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maintenance of mains. A slight extension of the table would have helped 
them very much by giviog the aggregate spent and the number of kilo- 
watts of plant which, he took it, would be something like 5,000. There 
was also the question of the cost of the whole station. If Mr. Le Rossignol 
could give some of this information in his reply. it would help chairmen of 
electric lighting committees who sold current for power. 

Mr. R. A. CHATTOCK (Bradford) said he was especially interested 
in the description of the condensing plant which had been installed. The 
method of obtaining power from the return water appeared to be a very 
satisfactory one. He was connected with a somewhat similar arrangement 
some years ago, in which the return water, having a head of about 26ft., 
was utilised, and the method adopted was the use of a siphon action of the 
water running back down the pipe. The pipe was closed to any air inlet 
throughout its length, but it was found that in the vacuum caused by the 
return water, the air on the water itself was drawn out and accumulated 
in the pipes. In order to get over that difficulty he put in a small air 
pump for extracting this air, and when that was got properly to work he 
got the full benefit of the siphon action in the pipes. About 40 per cent. 
of the power taken in the pumps originally was saved, This was not quite 
80 good as the figures given by Mr. Le Rossignol, but he thought it would 
compare favourably when it was considered that there were no turbines to 
keep in order and no extra plant to instal, It would be very interesting 
to know the load-factor on the station as a whole. Again, the charges 
which the author had put against maintenance and repaire of plant seemed 
very small, He understood that the station had only been running a 
comparatively short time, and undoubtedly these charges would increase 
as time went on. He would also like to know what the period of the loan 
was for which the capital was obtained. The interest and sinking fund 
charges would depend upon that very largely, and in making a comparison 
with other stations it was a vital point to know it. 

Ald. SMITH (Barrow-in-Furness) asked a question with regard to the 
saving caused by spending a large sum of money in putting down a large plant 
to start with. This was put at 2 per cent., and the figures upon which it 
was based were taken from the fact that when the condensing plant was 
out of order there was found to be an extra expenditure of 50 per cent. 
on coal. He did not think it was quite fair to take this as a comparison. 
If the engines had been designed originally for non-condensing, would not 
a better state of economy have been obtained ? . 

Mr. R. BIRKETT (Burnley) took up the question raised by Dr. Panton 
as to the maintenance of cables, He had recently been seeking information 
to belp him at Burnley. Half the cable there belonged to the tramway 
committee and the other half to the electric lighting committee. It was 
all a question of what was charged the tramway committee—say it was 
l'5d. per unit. The other charges which were not included when the 
tramway committee owned the cable had a considerable bearing on the 
total cost. In fact, it would raise the average from 1:5d. per unit through- 
out the whole of the kingdom to 1°78d. Looking at the table, it was 
misleading unless they knew what the capital cost of the tramway cable 
was, 80 that it could be included. It was probable that there were many 
towns in England which supplied current for traction at lees than its cost. 

Mr. J. J. STEINITZ wanted to know how the author had arrived at the 
capital charges. 

Mr. H. COLLINGS BISHOP (Wigan), on the point of the annual charge 
for maintenance and repairs, said that in an ordinary combined station, 
under the best conditions, it was neceasary to keep the repairs down to 
much below Qvld., and 005d. was nearer the figure. He agreed with 
Mr. Quin as regards the chimney. The foundation appeared to be resting 
on an old road which nobody seemed to know anything about, and, further- 
more, it struck him that 49 piles for 39ft. square was a very small quantity. 

Mr. A. E. Lg ROSSIGNOL (Newcastle), in reply, dealt first of ail with 
the question of the chimney foundations. It was only supposition as to 
why the piles had been stopped. They knew there was an old road in the 
valley, and also that it was a stone road, because it had been met later on 
when making the ducts for the mains. They certainly knew that the 
piles were stopped and would not go any further, and he thought they could 
be fairly satisfied that the chimney would stand the strain. Mr. Jeckell 
and other speakers had ssked the rate for interest and sinking fund. He 
had put down in his table the actual amounts they were paying for interest 
aud sinking fund, the latter also allowing for the additional capital which 
would be expended during this year. On the buildings the loan was for 
30 years, and that worked out at 5 per cent. for interest and rinking fund, 
and this amount had been assumed in the Paper for all the plant. In the 
charge for rates and taxes no rent was included, because the whole of the 
capital cost was charged as if it had been paid outright for the full price, so 
that really the charges for land would be a good deal less, paying rent, 
than what he had put down. As regards management, this applied to a 
good many municipal lighting stations, &c., that the services of ekilled 
men to look after the plant were obtained very cheaply. As regards 
mains, he had only included the cost of the mains laid, so that if any- 
one wished to apply it, they would have to increase the amount by the 
extra cost of the mains laid in any particular district. The total capital 
cost of the station at present stood at about £160,000 without land. 
Including the land, about £200,000. With regard to Mr. Chattock's 
remarks, he said in his case such a siphon arrangement would not do very 
much good, although it would do some good as against a purely forcing-up 
method. He estimated he would only get a 33 per cent. saving as against 
50 per cent. at present. Mr. Chattock had also asked what was the load- 
factor. He had a maximum load during the week of 2,920kw , but the 
average came out at 800kw. or a load-factor of 28 per cent. In reply to 
Ald. Smith, he said the engines were designed for running condensing, but 
it was also stipulated that they should work with as great an economy as 
possible when non-condensing. There were two compound engines 
originally installed and one triple expansion. The former had automatic 
trip gear on both cylinders, so that the cut-off could be altered to suit 
condensing. The triple expansion engine had to be just the same, whether 


working condensing or non-condensing, but no big saving had been found 
in this, The charges given in the Paper were worked out upon the output 
for last year—viz., 6,000,000 units, but the charges for the stores, w 

and so on, as well as the capital charges, were based upon the slightly 
larger output of 7,000,000 units. 


THE MANAGEMENT AND WORKING OF BOILERS.* 


BY HORACE BOOT. 
(Borough Electrical Engineer, Tunbridge Wells.) 


The merits and demerits of various types of boilers were discussed 
in an excellent Paper read before this Association by our esteemed 
pee so that the author does not propose to go very deeply 
nto the question of water-tube versus Lancashire boilers, but rather 
to give actual working experiences with both types under his care. 
The results go to confirm his previous opinion, expressed some 
10 years ago, that an electricity works for steam raising plant should 
have a combination of Lancashire and water-tube boilers; the 
* Lancashires” to undertake the steady, regular work, and the water- 
tube (or quick steamers) for the intermittent peak loads. 

Below 1s a table giving the evaporative capacity of the Lancashire 
and water-tube boilers in uee at Tunbridge Welle. The internal 
measurements of the Lancashire boilers are 30ft. long by 8ft. Gin. 
diameter, built for 200lb. working pressure. 


S Sit 


Boilers. Babcock. | Lancashire. 

Evaporative capacity, lbs. water per hour ......... 4,500 7.000 
Grate area, square feet ......... N EE 30 39 
Heating surface, square feet .............. P REST 1,468 1,080 
Floor space, equare feet ................. . isap 147 402 
Lbs. water evaporated per equare foot—Grate area 150 180 

Ditto ditto Heating surface 3 6°47 

Ditto ditto Floor space.. ... 50:6 17˙4 
Capital cost of boiler and setting ................. . £545 £c85 
Capital cost of superheater .. ............. eese : £90 £132 
Total capital cost boiler and superheater............ £653 £1,117 
Capital cost of boiler per 1,0001b. water evaporated 

(exclusive of brickwork) / scceseeeceeecs £139 £159 


Quantity of water in boiler at normal level......... 
Quantity of water in boiler with water just show- 
ing in gauge glass 
Length of time available in an emergency without 
feed water at full working load..................... 


1,250 gals. | 7,000 gals. 
980 gals. | 6,000 gals. 
36 min. Ihr. 25min. 


à 


CLEANING AND INSPECTION OF BOILERS. 


This is a subject the author has given considerable time and 
thought to, due to the exceedingly bad feed water he has been com- 
pelled to use. 

The ordinary steam regulations compiled by the author are for 
water-tube boilers, and are only in addition to the usual regulations 
in force :— 

1. Never raise steam quickly ; take about three hours from lighting-up 
time for a cold boiler to get up steam. 

2. Never allow cold air to blow oa the front headers by opening the tube 
doors when the boiler is hot. 

3. As soon as 50lb. of steam is showing on the gauge glass, blow down 
the boiler for a minute by opening the blow-down cock ; test the boiler 
gauge glasses. 

4. When letting down steam in a water-tube boiler repeat No. 3. 

5. Every boiler is to be blown down once in 24 hours. The aafety valves 
tried, the gauge glasses tested every eight houre, the high and low water 
whistle alarms once every seven days. The soot blown and brushed off the 
tubes every morning. (It may be mentioned here that the fixed blowers 
usually fitted to water-tube boilers, when set in a battery, have not been 
found a success for this purpose, but it is very easy to have little doors 
built and use the ordinary lance cleaning tube. The objection to the fixed 
blowers has been that tbey are likely to only clean one portion of the tube, 
and cause outside corrosion on the tubes due to moisture dripping. For 
this reason, and their inefficiency, they have been removed from one of the 
author's boilers and replaced by the ordinary type of blow-down lance, 
with inspection holes in its place along the tubes at the top of the boiler.) 

6. The boiler is to be fed with water continuously and not intermittently, 
the regulation of the feed is to be performed by the speed of the feed 
pump and not by throttling the boiler feed valves. ] 

7. Before disturbing & banked fire, open the dampers and the cold-air 
doors on top of the fire in order to get rid of any accumulated gas ; when 
sufficient time has been given to allow this to disperse, the dampers may 
be partly closed and the fire raked up in the ordinary manner. ' 

8. Anything abnormal noticed by the stokers to be at once reported to 
the engineer in charge. 

The above are the regulations for keeping the boilers in good work- | 
ing order, and below are the cleaning and inspection regulations :— . 


1. Every three months each boiler is to be carefully inspected inside and 
out. If neceseary, all the front caps are to be taken off, the tubes acurfed, 
and valves ground in if leaky. 


* Paper read before the Incorporated Municipal Electrical Association. 
Slightly abridged, 
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2. Before taking down a boiler for inspection, about 6 to 10 gallons of 
paraffin or soda is to be put in, and the boiler simmered for 60 hours, the 
steam pressure not being allowed to exceed 60lb. 

5. On the completion of the above course, the hot water is to be let down 
gradually and the top caps removed one by one, so that the tubes are 
scurfed whilst the hot water is in them, in order to prevent the scale getting 
hard on the tube before the scraper reaches it. 

4. After all the tubes have been scurfed, a careful inspection with & vat 
lamp (i. e., a lamp to go right down the tube) is to be made. 

5. Should any tubes look doubtful or not quite normal, they are to be 
submitted to a pressure test of about four times the working preeure. 

For some time the Marine Department of the Board of Trade have 
lamented the fact that it has been impossible to test a single tube 
independently of the other parts of the boiler, and, in the reports 
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'TUubkE TESTING APPARATUS, 


from time to time, they have stated that it is nearly useless to test a 
tube to the sume pressure as what the drum of a boiler can safely 
withstand—the tube, of course, being built to stand at least three or 
four times as much. It has been proved that although the hydraulic 
.test was applied to a boiler, shortly after one of the tubes in that 
boiler to which the test was applied has ripped open and caused a 
catastrophe. The author has designed aud patented special fittings to 
enable any single tube in a boiler to be separately tested to any desired 
pressure, withont submitting any other portion of the boiler tothe same. 
Above is a sketch of the apparatus. 


37 t 
1901 
10:9 10-9 10-9 10-9 10-9 10:9 10-9 10:9 
1900 1900 1900 1900 1900 1900 1900 1900 
10-9 10-9 10-9 10-9 10-9 10-9 10-9 
1900 1900 1900 1900 1900 1900 1900 
10-9 10-9 10*9 10-9 10:9 10-9 
1900 1900 1900 1900 1900 1900 
28-1 212 1711 22-11 28-2 10-9 
1901 1900 1899 1899 1900 1900 
109 95 : 
1900 1901 


Borer IV.—DarE or Tuses RENEWED, 


It will also be apparent that the reason a boiler is not submitted to 
a hydraulic test more often is because of the time taken in preparin 
the boiler, as it is advisable to blank off the stop valves, the hig 
and low water alarm, the whistle, the feed valve. The author has 
known scale in a tube resist 350lb. hydraulic pressure, and yet 
the moment that scale became loose the tube ripped open, owing to 
active corrosion taking place beneath the scale. He has had several 
instances of tubes withstanding the pressure before cleaning, and 


after the scale has been loosened, and the hydraulic pressure test 
again applied, the tube showed signs of distress. 

It has been his practice to keep a careful record of each tube in the 

boiler book relating to that particular boiler, and below is a specimen 

e (from which it will be seen at a glance the date each tube has 

n renewed), together with a short extract of the repairs done to 
two of the water-tube boilers in 1900 and 1902, 


Boiler I. 
Fire-brick arches taken down, replaced with new brick- 
work, and re-lined. . 
Feb. 11, 1900. All rows of tubes examined and brushed out. 
Feb. 25, 1900. Left-hand wall examined, patched and re-pointed to avoid 
any air leakage. 
April 17, 1900. Blow-down cock packed. 
April 18, 1900. Boiler down for scurfing and repairs to check valve. 
April 19, 1900. All brickwork of walls and arches re-pointed. 


Jan. 24, 1900. 


April 22, 1900. Smoke preventer fitted. 

April 23, 1900. New check valve fitted, : 
May 2, 1900. Hydraulic test on whole boiler to 250lb., several caps leaky. 
May 3, 1900. Water test to 275lb. All tight and satisfactory. 

Nov. 18, 1900. All tubes in four bottom rows examined and scurfed, and 


two tubes in each row higher up examined. 


Boiler II. 
Jan. 22, 1902. Check valve changed. 
Jan. 26, 1902. Feed valve ground in. 
May 21,1902. Fire-brick arches in furnace repaired. 
May 22,1902. Soot blowing cock and valve repaired. 
June 13, 1902. Boiler pickling with paraffin. 
June 17, 1902. Boiler inspected. All tubes scurfed. 
Aug. 5, 1902. Boiler capped up and ready for service. 
Dec. 22,1902. Drum inspected and cleaned out. 
Dec. 24,1902. Hydraulic test to 2451b. 


In addition to the above, the ordinary tests and inspections, carried 
out by the National Boiler Insurance Co., have been held every year. 

The author has tried various means of scurfing the tubes. On 
several occasions the tube turbine cleaner has been used, but it takes so 
long to do its work, and uses so much water, that he is not at all 
sure whether it is not cheaper in the end to put in a new tube. The 
figures below will show the enormous loss in efficiency that takes 
place when scale is allowed to accumulate :— 


Scale ,'gin. thick, requires about 10 per cent. more fuel 


3 xain, » 25 IL » 
» yin. ” 125 » D 
to evaporate the same quantity of water. 

Year 1901. Boiler I. Boiler II. Boiler III. Boiler IV. Boiler V. 
Scurfing . £110 14 17 084 6 883 19 6 £112 3 
Brickwork ............ 313 6/4 9 04 9 04 9 0 115 0 
Cost of renewing 

tubes 25 4 0 25 4 0 660 
Labour on ditto...... 7189 800 114 7 
Fire-bars, including! | 

labour ...... ...«.... | 4 008 4 0; 8 4 08 4 04 2 0 
Repairs to blow-down! | 

coc ka. |o 510/09 7/0 55 
Gauge glasses, rings | 

and fitttings ...... 210 11720 017 0] 2 10/|110 0 

Totel. . 48 17 2:58 0 7 18 2 1/18 13 6|16 19 10 


The above are actual figures in the books for repairs to the five 
boilera (water-tube), but it must be remembered that for scurfing, 
considerable assistance is given by the men stoking during the day 
shift, so that the amount does not represent alicecther the total cost 
ofscurfing. The author believes in taking considerable care of his 
brickwork, and as soon as a furnace begins to look bad, the walls are 
taken down and the brickwork carefully built up. Great care and 
attention is bestowed on the question of stopping all air leaks, which 
accounts for some of the cost of repairs to the brickwork, 


TUBES. 


In the case of boilers I. and II., it was thought advisable, since 
they had then been running seven years, to renew 24'of the tubes, and 
that explains the heavy cost in these boilers, but a fair average with 
a medium class of water, in the author's opinion, should be 10 tubes 
per boiler per annum. It is important to use nothing but weldless 
steel tubes, and they should be very slightly larger at each end, in 
order to slip through the headers easily. The tubes are in. thick, 
16ft. long, and 4in. diameter. It has been found that the average 
cost of renewing a tube, including everything, is 26s, 6d. i i 


FIRE- BARE. 

It will be noticed that the wear - and-tear on fire-bars is high. The 
cost of the bara is 83. per cwt. The author has tried all kinds of 
shaped bars, the air space between the bars being regulated to suit 
the various kinds of fuel used. He has found it important to have a 


flat surface for clinkering, and is now using the dog-tooth bar, 


originally designed by a Nottingham firm, and, from results, these 
bara last longer than the ordinary straight bare, aud there is less 


F 
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waste of fue] caused by unburned coal dropping through. The cost 
per set of ordinary bars was £7 per ton, and of the yar design 
(which lasts half as long again) £8 perton. Whilst dealing with the 
question of fire-bars, it is advisable to point out the importance of 
keeping water in the ash trays of the boilers, so as to retain the 
bottoms of the fire-bars as cool as possible, and prevent them burning. 
]n another boiler, hollow bars with an air tube through them were 
tried, and found to last about 24 times as long as the ordinary solid 
bars—that is to say, the air circulates through the bar, and keeps 
the face chilled. These bars cannot be got under £14 per ton, as 
they are patented. 

There is a tendency for the bottom rows of tubes in the water- 
tube boilers to sag, and draw the wrought headers out of position to 
a small extent. This sometimes causes difficulty when a tube has to 
be renewed, as the back and front headers are not then always quite 
opposite one another. This could be got over by making the headers 
somewhat stouter. The wear-and.tear on the first three bottom rows 
of tubes is very marked, compared with that 9 place in the 
upper rows, and it bas been found from experience that these tubes 
nearly always go, or blister, Gin. from the bridge. Care must be 
exercised in expanding the tubes, and it is advisable, after having 
expanded a tube, to finish with the bell mouth roller, in order to 
prevent any possibility of a tube being drawn through the header 
when under steam, should it have been badly expanded. 

The cast-iron headers, although the author has not had any trouble 
with the early boilera fitted in that way, he believes to be a wrong 
poliey, and the makers for some time now have been supplying 
nothing but wrought-iron or forged steel headers. With regard to 
the cast-iron dogs for clamping the tube caps on, numbers of these 
split after being in use some time, and for that reason the cast-iron 
dogs have been entirely superseded by those of a more malleable 
material, which have never given trouble. The author has never had 
any difficulty in maintaining the cap joints tight at 1651b. pressure, 
using boiled oil and black lead for making joints. The use of jointing 
rings is a mistake. 

It is important, where water-tube boilers are used, to have each 
one fitted with a main isolating valve, where several boilers are 
connected to the main steam range, and the valve should be of the 
“mushroom” type in preference to the “ ball,” which latter usually 
p trouble when running large engines, owing to its continual 

ocking, thus damaging its seating ; there is also some difliculty in 
maintaining it steam-tight. One of the disadvantages of the water- 
tube boiler has been the trouble experienced with smoke, as it is 
quite impossible to burn even the best Welsh smokeless steam coal 
without emitting a brown smoke when stoking, but with a boiler 
fitted with the chain grate stoker, and a proper combustion chamber, 
similar to that adopted by Mr. Miller at the Kensington electric 
lighting works, little trouble need be experienced. 

The cost of maintaining Lancashire boilers is so well known that 
the author, with some diffidence, places some actual figures obtained 
at his works before the Association, There is no doubt, however, 
that there are many advantages which this boiler possesses over the 
water-tube: simplicity, ease of cleaning, perfect inspection, very 
little risk of danger owing to its being possible to have 1t thoroughly 
examined, large supply of steam when wanted, and many advantages 
which can only be found out when the two are working side by side. 

The author has not found the Lancashire boilers more economical 
with regard to coal consumption, and he is of the opinion that there 
is less fuel burned in using a water-tube boiler for the 24 hours than 
there is used in maintaining steam in the Lancashire, as the radia- 
tion losses appear to be heavier with the Lancashire than they are 
with the water-tube. He is aware that this statement is the reverse 
of our worthy president’s opinion expressed in his Paper, and it may 
be due to the fact that he was comparing a water-tube and Lanca- 
shire boiler of equal evaporation ; whereas the author is comparing 
the radiation losses from a Lancashire boiler capable of evaporating 
7,0001b. per hour as against the loss in the water-tube boiler only 
capable of evaporating 4, 500lb. per hour. 

Considerable care and attention has to be given to air leakage, 
especially between the bottom flue and the outside flues, if the boiler 
is set with “Poulton’s” blocks. Little trouble has been expe- 
rienced with scaling, and the author has found that if the Lancashire 
boiler is blown down frequently the cost of scurfing and clean- 
ing is not excessive, besides which a much more thorough job can be 
done than is possible with the water-tube, The author has found the 
split bridge for the prevention of smoke & most efficient arrangement, 
ues difficulty is experienced in making the stokers use it 
properly. 

he position of the bridge in a furnace is most important, and in 
a properly-arranged furnace, care should be taken that the area 
through which the gases pass on their way to the combustion 
chamber is considerably smaller than the area of the combustion 
chamber, so that the hydro-carbon gases are compelled to mix with 
the flame and become ignited. It has been found that the efficiency 
of & boiler depends very largely upon this, and also the question of 
smoke. The author prefers the coking method of firing—that is to 
say, if the boiler is hand fired, instead of spreading the green fuel, it 


is placed alternately on one side of the furnace, and then on the 
other, so that the hydro-carbon gases are distilled off. A fire, with 
a draught of about O'6in. to O 7in., Sin. thick has given the best 
resulte, but this will, of course, depend upon the class of coal and 
the draught. It is very important where economy is desired, to 
admit the proper quantity of air, neither too much nor too little; 
about 13lb. of air per pound of coal are required for perfect com. 
bustion, but in practice the author has found it require as much as 
23lb. of air per pound of coal. On several occasions coke has been 
tried, and given up because it causes more wear-and-tear on the 
bottom rows of tubes, and, owing to its intense local heat and the 
sulphurous fumes, it attacks the fire-brick lining of the furnaces very 
badly. It will be seen that the ideal condition of running a water- 
tube boiler is that each tube should do an equal amount of work. 

As the insurance companies after some years always reduce the 
working pressure of Lancashire boilers—thus putting the user to 
considerable inconvenience in the engine room, unless provision is 
made for the reduced pressure—the author has found it advisable to 
order Lancasbire boilers for a working pressure in excess of that he 
proposes starting at, so that when the insurance company desire the 
pressure reduced he has 80 much in hand, and can still go on utilising 
the boiler at the same pressure. 

Too much attention cannot be given to the lagging of Lancashire 
boilers, as there is considerable radiation, even through lagging. The 
author has tried the asbestos mattress lagging for this purpose, the 
Magnesia Co.'s lagging, and the old-fashioned composition lagging, 
and has come to the conclusion that there is nothing to beat a good 
coating, properly put on, of the composition lagging. There is less 
radiation through this, as a rule, than through the asbestos mattress, 
and the magnesia covering is far too delicate for boiler purposes. 

Below is tabulated the cost of repairs over a period of 12 months 
to two Lancashire boilers :— 


— Boiler VI, | Boiler VII. 

Briekenee kr £111 7 £015 9 
Ig dos M 519 7 6 0 0 
Cleaning flues 012 1 012 0 
Caulking sene 44 113 3 0 7 0 
Blow-down cock .............. . ã 0 5 5 1 3 6 
Repairing dead plates [„ GU 158 136 
Miscellaneous details, including labour ...... 48 1 212 5 
l/ Avec Ue eU ei eai an £1513 6  £1214 0 


The actual cost of repairs on boilers I., II., III., IV. and V., which 
are water-tube, forms an interesting comparison with the cost of 
repairs on boilers VI. and VII., which are Lancashire. It will be 
seen that the cost of the brickwork with the water-tube is much 
higher than that of the Lancashire, Again, the cleaning and scurfing 
required work out more. 


(To be concluded.) 


NOTES ON THE ST. LOUIS EXHIBITION OF 1904. 


A St. Louis correspondent writes us that the Louisiana Purchase 
Exposition will, it is anticipated, in every respect surpass any 
of the previous expositions. For the exhibits at the Chicago 
Fair of 1893 there were 200 acres under roof, at Paris in 1900, 
125 acres, while at St. Louis there will be over 250 acres The 
total cost of the Chicago Exposition was nearly $30,000,000, while 
in St. Louis it is probable that the total expenditure will reach 
$50,000,000. From the accompanying plan of the exposition 
grounds it will be seen that the electricity building occupies 
the most prominent position on the grounds, being one of two 
buildings entirely surrounded by water and located directly on the 
Cascades and the Grand Basin. 

When the board of directors of the exposition set aside this build- 
ing to be devoted exclusively to electrical exhibits, it was thought by 
many that they had over-estimated the possibilities of electrical dis- 
play, but the gratifying success which Prof. Goldsborough, chief of 
the department, has met in his canvaes for exhibits has dispelled all 
fears of this nature. It is stated on good authority that space has 
already been applied for greatly in excess of the available area, and 
instead of becoming a problem to fill the building, the question now 
before the department is that of securing from each exhibitor the 
very best that he can offer in his particular line. Since beginning his 
exploitation work, Prof. Goldsborough has emphasised the value of 
working exhibits—displays in which the machinery manufactured is 
shown in operation performing certain duties, or in which the 
typical products of the company are being manufactured. Compared 
with the old style show case” exhibits, in which goods are dis- 
played in glass cases, working exhibits are infinitely superior as an 
advertising medium, and also as a means of demonstrating the 
superiority of the machine or product. Comparative tests of any 
kind are always of interest to the public, let alone to the purchasers 
who visit the exposition to study relative values of the different pro- 
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ducta of which he has need. To this end it has been impressed upon 
p tive exhibitors in the electricity building that so-called 
"show case" exhibits will have little or no place in the building. 
No matter how attractively they may be arranged they would sink into 
obscurity alongside of the up-to-date exhibit where articles are being 
manufactured, processes being demonstrated or tests being made. 
The way American manufacturers are meeting this proposition has 
been more than gratifying, and it is understood that fully 75 per 
cent. of the exhibits in the electricity building will be operative. 

The assurance of extensive foreign participation in the electricity 
building has given added interest to the movement. France and 
Germany have each been allotted large areas, while Col. Wataon, 
representing the British Royal Commission, has made arrangements 
for a prominent location in the western corridor of the building. 
Every country in America, from the Arctic Ocean to Cape Horn 
and nearly every other country in the world, has formally accepted 
the invitation of the exposition to participate officially. 

It is worthy of mention that although ground was broken a little 
over a year ago, seven of the main group of buildings are now either 
completed or in the last stage of construction, Just across the Grand 
Basin from the electricity building, and symmetrical with it as 
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foreign material brought to the 5 which may be released 
without payment of duty is personal supplies for the use of foreign 
commissioners within the limits or the exposition (this allowed on 
the grounds of international courtesy), free samples of merchandise 
to be distributed by foreign exhibitors— printed matter descriptive 
of exhibits, business cards of exhibitors, &e. (as of no commercial 
value), and such portions of exhibita as are taken for the use of juries 
in ascertaining the merit of the same for the purpose of award. 

The Barwick Construction Co. has secured the contract for the 
erection of the three gigantic cooling towers that will occupy a 
position between the machinery building and the boiler house, the 
contract price being $15,000. The towers will be 20ft. by 34ft., 
52ft. high, and will cool the water from the condensers of the big 
Westinghouse plant. 

Liquid air will find a place on the “ Pike," as Concession-street 
will be called, a concession having been granted to Mesars. Skiff and 
Paine, the pyrotechnic men. A complete liquid air factory will be 
in operation, and frequent demonstrations will be given by liquid air 
experts, which will include the many spectacular feata possible with 
liquid air. Snow storms will be of daily occurrence, while the visitor 
can purchase bulbs of liquid. 
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GROUND PLAN OF THE Sr. Louis EXHIBITION. 


outline, is a beautiful building devoted to education, while 
to the north across the lagoon is located the Varied Industries 


building. 

Seel rulings governing the handling of foreign exhibits have 
been made by the Treasury Department to the end that such exhibits 
may be brought into the United States for display at St. Louis 
without the payment of the regular revenue charge. It is, of course, 
understood that, on such articles as may be sold during the exposition, 
duty will be collected, but where exhibits are taken out of the count: 
at the close of the exposition, arrangements will be made that 
obviate the necessity of depositing duty charges with the revenue 
collectors. These rulings provide that such goods, in order to be 
exempt from duty, must be received in bond at the first port of en 
into this country, sent in bonded cars to the exposition grounds, an 
continued in bond through and to the end of the exposition, when 
they must be returned out of the country by way of the same port 
through which they came. By this arrangement the exposition 

unde will constitute a huge Government bonded warehouse, and it 
[o estimated that 500 revenue officers, inspectors, supervisors, &c., 
will be required to handle properly the foreign displays. The only 


The largest hotel ever erected for exposition poo will be 
erected on the exposition grounds, the rates of which will be con- 
trolled by the exposition. hotel will accommodate 6,000 guests, 
the rates i ibd $1.50, 92, $3 and $5 per day, the latter price 
commanding a large room with bath and all possible conveniences, 
The details of the cascades have been worked out by Chief 
Engineer Rustin, and some interesting figures are here given, from 
which the immensity of the problem may be seen. The total dis- 
charge of water will be 90,000 gallons per minute, divided as follows: 
—Main cascade 53,160 gallons, two side cascades 22,840, and four 
fountains in grand basin 14,000. To pump this amount of water 
from the level of the basin to the discharge point, three 2,000 H. P. 
induction motors coupled to three huge turbine pumps will be 
required. The latter will be 11ft. Gin. high, while the motors will 
stand 10ft. Gin. from the floor. The pumping station will be located 
under the east cascade, while the water will be drawn through an 
intake 90in. in diameter, and discharged through two 20in. and one 
36in. pipe. The intake proper will be a wooden box 56in. wide, 
l2in. deep and 750ft. long, open at various places to admit water, 
and will extend nearly the entire length of the grand basin. The 
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pumps are now being made at the Worthington plant in Brooklyn, 
while the motors are being assembled in the Westinghouse shops at 
Pittsburg. 

An automobile service has been planned for the World's Fair that 
will greatly add to the transportation facilities both within and 
without the grounds. The exposition authorities have concluded 
arrangements with the World's Fair Automobile Co., of which 
Mr. L. G. McNair, well known in St. Louis automobile circles, is 
. The company intends to transport passengers from the 

eart of the city to the exposition grounds, and in addition to this, 
service will also be supplied within the grounds, over prescribed 
routes and at stated speeds. The company will operate 200 motor 
cars, carrying from two to 40 persons, electricity, steum and gasoline 
being the motive power. The largest cars will be of the“ Tally-ho” 
type. These cars will collect passengers at the hotels, Union 
Station, and other stations located at convenient points, so that the 
service will cover the entire city. It is also reported that, over some 
portions of the route, a trolley will be used to supply current to the 
electric automobiles. This will probably be done where long grades 
are encountered, to save the battery. This extensive service will 
necessitate the erection of charging stations at both ends of the 
route, and also of stations where fuel for the steam and gasoline 
cars can be obtained. 


REPORT OF THE PARLIAMENTARY COMMITTEE OF 
THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


We have now received the full report of the Parliamentary committee 
of the Incorporated Municipal Electrical Association, which is as follows :— 

The committee has had under review the matters mentioned in the 
annual report,“ upon which it reports as follows :— 


A BILL To RESTRICT THE Hours or LABOUR or Tramway WORKERS IN 
THE UNITED KINGDOM, 


A. D. 1903.—Be it enacted by the King’s most excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal and 
Commons in this present. Pariiament assembled, and by the authority of 
the same, as follows :— 


Short Title. — This act may be cited as the Tramways Workera' Hours of 
Labour Act, 1903. 

Limitation of Hours of Labour. No person employed in or about or in 
connection with a tramcar, or in the stables or sheds connected therewith, 
shall in any one day of 24 hours be so employed for a period exceeding 
eight hours. 

Work to be Continuous.—'l'he hours limited by sec. II. of this act, for 
peraons employed on or about or in connection with tramcars or in the 
stables or sheds connected therewith, shall be continuous, and shall include 
such a reasonable time for one meal as may be fixed by the Board of Trade. 

Penalty for Contravention.— Any employer, or the agent of any employer, 
employing or permitting to be employed any person iu contravention of 
this act, shall for each offence be liable on summary conviction to a fine 
not exceeding 40&, and for the purpose of this section, the expression 
“ employer shall include any company. 


Definition.—-" Person" or persons in this act shall mean and include 
drivers, motormen, conductors or employ és in the stables or sheds connected 
with tramcars. 

Commencement of Act. —This act shall come into force on January 1,1904. 

The committee has considered this bill, and the Council has authorised 
a circular letter to be addressed to each of the municipal tramway autho- 
rities being members of the Association, drawing attention to this bill, and 
particularly to the clause entitled Limitation of Hours of Labour." Your 
Council is of opinion that this bill will act, injuriously upon tramway 
interesta, and should be opposed. 


VALUATION OF ELECTRICITY UNDERTAKINGS. 

An interesting statement has been received from Mr. Victor A. H. 
M'Cowen as to the valuation of the Belfast electricity undertaking, and the 
appeal made by the Corporation. The following figures set forth the 
valuation and the result of the appeal :—- 


City and County Borough of Belfast. 
Appeal Against. 
The valuation for year ending March 31, 1902, as fixed by the com- 
missioner of Valuation in Ireland was :— 


East Bridge-street station......... SEE dia AERIS xA NEXU ERA £1,580 
Chapel-lane....e.ssssssososasesoercseseseonaoe SEXE e EE 255 
Mains 9960€€6000€t«509*990€58256992€ LE EE EEEE SEEE 88 €*€9*92a60692080906006068060c29* 04 eee 1,065 

Total........ m £2,100 


The city accountant and the electrical engineer recommended the com- 
mittee to appeal against this, and on appeal the valuation was fixed as 
follows ;— 


East Bridge-street station............. C . £1,330 
Gael lane EO Eres FFF "T 295 
| Fon ⁵ S TA 100 

Total noie LUPIS i cis2a 8 41,755 


being a reduction of £965. 


Ser lust week's Alcctrictan, 


— h 


This appeal was based on the following figures. The case is practically 
identical with the Canterbury one: 


RATEABLE VALUE OF BELFAST ELECTRICITY UNDERTAKING. 
Figures from 1899 accounts, on which appeal was based : — 


(1) Gross receipts ..... |... . FC £11,679 
(2) Deduct working expenses, viz. :— 

!! dent eR pese ees — £1,755 
Oil, waste, water, AC. .......... eee 247 
Wages—Outside ............. eere 530 
Is efeee suatceealets 1,135 
Attending public lamp 17 
Management, expenses and salaries ......... 969 
lin 5 se E 574 

——— 5,027 

(3) Net receipta............... VV TUNE . £6,652 


(4) Deduct tenant's allowance (viz., 174 per cent. 
on tenant's capital). 
Tenant's capital, working expenses (2 of 


SOUL) m £2,100 
Stock of coal and stores ........... v aie 154 
Mete snes a a £4,691 
Street. lamps 160 
4,851 
175 7, of £7,105 £1,243 
(5) Gross annual valburkt: e IU —À £5,409 
(6) Deduct statutable allowances, viz. :— 
Repairs, say, LO % on £153,543.................. £1,335 
Total capital............... £138,594 
Less tenant's capital ... 4,851 
£133,543 
Ibsuran eee e es 101 
Depreciation, viz. :— 
21 % on plant, &c. ...... £99,000 £2,722 
0°33 % on buildings 54,500 115 
———— £2,837 
£133,500 4,276 
Rateable value of station and mains ......... £1,133 


JOINT COMMITTBE ON MUNICIPAL TRADING, 


The committee desires to draw attention to the Joint Committee upon 
Municipal Trading now sitting in the House, and has made representation 
to the secretary of the Commission, requesting that the president and 
Mr. Alderman Smith, J.P., of Barrow-in-Furness, should be heard on 
behalf of the Association. 


GAS EXPLOSIONS IN ELECTRICAL CONDUITS. 


Your Council has had before it very full information as to gas explosions 
in electrical conduits at South Shields and Maidstone, which information 
is available for the use of the Association. 


HiniNG-0UT oF Motors. 

With respect to the powers sought by various corporations for the hiriug- 
out of motors and apparatus, the committee suggests that the wording ví 
the clauses inserted in the bills to Parliament might be defined more 
clearly as to the manner in which such powera are to be exercised. It may 
be taken that the hiring-out of motors is the most important of the powers 
sought, and will have a large field of operation. It can be shown that in 
the average towns, small power users are not prepared to buy their moto 5 
outright, on account of the fact that they do not understand the machine“, 
and that they are quite ignorant as to the cost of maintaining them. On 
the other hand, small workshops which have three or four motors can with 
advantage buy outright, for the reason that they will probably have a mau 
who can readily grasp their treatment and maintenance. 

We have only to look round the various corporations’ supply stations to 
find that there is a very large demand for small motors, proving that it is 
evidently to the interest of the community to hire motors from the cot- 
porations. The hiring of the motor must, of necessity, include some 
accessories in connection with it, such as starting switches, &c. ; and the 
wording of the various clauses must cover such accessoriea, but in the 
opinion of the Parliamentary committee it should be more clearly defined 
that this hiring-out of such accessories is in connection with the mot r- 
hiring scheme only. The committee thinks if this is done in future appli- 
cations to Parliament, that such opposition as was encountered at Willesden 
and other towns by wiring contractors’ associations will not be met with. 


THE ELECTRIC Licutina Act, 1903. 

The Board of Trade is promoting a bill entitled “Supply of Electricity 
Bill,” the provisions of which are of great importance.* 

The bill provides that the Board of Trade may by provisional order :— 

1. (a) Authorise any local authority, company, or person to acquire lanl 
coinpulaorily. 

(6) Authorise the breaking up of any road, railway, or tramway for the 
purpose of enabling electricity to be brought into an area of supply from a 
generating station situate outside that area. 

2. (a) Authorise any company or person to supply electricity in bulk 
for the purpose of distribution by local authorities or other authorised 
persons. : 


* The full text of the bill was published in Zhe Electrician of June 26th 
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(b) Provide for the compulsory supply by auy company or person sup- 
plying in bulk to any local authority, &c., authorised to supply. 

(c) To define the limits of supply iu the case of a company, &c., supplying 
in bulk. 

(d) Make such other provisions as appeur to them necessary for adapting 
the Electric Lighting Acts to any case of supply in bulk (supply in bulk only). 

5. (1) The Board of Trade may exclude the application of the power of 
purchase given by sec. 2 of the Electric Lighting Act of 1888. 

(2) The power of a local authority to purchase :— 

(a) Shall extend to the purchase of works used solely for the under- 
taking, notwithstanding that such works are situated outside the area of 
supply or outside the district of the local authority. 

(b) Sball not authorise the purchase by a local authority of works not 
used for the supply of some part of their district, although such works be 
within their area. 

5. The Board of Trade may arrange for the joint exercise of powers 
under the Electric Lighting Acts by two or more local authorities. 

6. Sec. 1 of the Electric Lighting Act, 1888, is repealed, and the 
Board of Trade may grant & provisional order without the consent of the 
local authorities affected. It is not necessary for applicants for provisional 
ordera to serve a notice upon local authorities affected, providing the pro- 
visional order does not authorise the applicant to distribute electricity. 
(This section repeals sec. 4 of the Klectric Lighting Act of 1882, and is 
exceedingly dangerous to local authorities, as it renders them liable to 
having their streeta disturbed without having been given a proper notice or 
opportunity to oppose.) 

7 and 8. Powers are given to the Board of Trade to revise the statutory 
maximum price for energy at intervals of five years. 

9. 'l'heannual accounts may be made up to any date that the Board of 
Trade may approve. 

10. A person shall not be entitled to demand . . . a supply 
. . for any premises having a separate supply unless he has agreed 
5. topay . . . such annual sum as wil give a reasor- 
able return on the capital expenditure, and will cover all standing charges 
. to meet the possible maximum demand.” 

Although some of the clauses in the bill are favourable to municipal 
electrical enterprise, some other of the clauses are distinctly dangerous, as 
they do away with the Parliamentary protection which municipalities have 
at the present time. It may, of course, be argued that, since the Board of 
Trade grant these powers by provisional orders, the matter will have to go 
to Parliament afterwards for its assent, but it will be a very different 
matter opposing in Parliament after the Board of Trade has made a 
recommendation to opposing under existing conditions, 

The clauses to which attention should be more especially directed are 
secs. 1b, 5 and 6; and, as regards sec. 5, it may be remarked that in 
practice this clause will probably be inoperative, due to the difficulty in 
getting unanimity between the Board of Trade and the Local Government 
Board, and at the same time the local authorities affected. 

The extent to which the grant of the Board of Trade will be provisionau 
also requires careful attention. 


Bricuton’s * CHANGE-OVER." 


A loan of £1,500 was raised for the purpose of paying the cost of trans- 
ferring a small portion of the 230-volt area to the 460-volt area. By 
expending this sum the Corporation was able to obviate putting down 
probably two more lin. feeders, which would have been necessary in order 
to keep the voltage up at the lower pressure, and also the addition of plant, 
as spare, in the engine room. The 230-volt plant was overloaded, and there 
was a margin of spare on the 460-volt plant, so that by changing-over the 
district in question they were able to provide a.margin of spare on the 
230-volt plant and more economically load the 460-volt plant. 

The work for which this loan was granted comprised the changing of 
joints in the streets, additional third wires were neceseary, the alteration 
of installations on consumers’ premises, providing new lamps suitable for 
the higher voltage, and generally doing any work which might be neceasary 
in order to make the installations comply with the fire insurance companies’ 
regulations. 

WILLESDEN DISTRICT COUNCIL. 

The Willesden District Council (Session, 1903), applied for powers to 
hold and use lands for the purpose of à statutory generating station. The 
interesting point is that the lands had already been bought, under the 
powers contained in their provisional order, and the station and plant 
erected. "The principal object of the clause was to minimise the risk of 
speculative or vexa'ious actions being brought against the Council or of 
an injunction being granted to shut the station down. 

The Council has obtained powers to attach brackets, wires and apparatus 
for lighting to buildings. It made application for the powers obtained by 
the Blackburn Corporation in its Act of 1901, to prevent the placing of 
electric lines above ground, over or across public streets, but these powers 
are not now granted, as the public acts are considered to be sufficient. 

Application was also made to supply electrical energy in adjacent dis- 
tricts in which the local authority are themselvea authorised to distribute, 
and desire to be supplied, and also to supply electrical energy for traction 
purposes to any local authority, company or person owning or working any 
tramroad, railway, light railway or canal, partly within and partly without 
the district. These clauses gave the gas company supplying in the district 
& locus, they opposed them, and were successful in securing the deletion of 
all powers to supply outside the district, and the insertion in the bill of 
what is known as the Bermondsey clause," which, slightly modified as 
inserted in the bill, is as follows :— 

„The Council shall, once in every year after the firat year's working of 
the electric lighting undertaking, cauae to be laid before them a statement 
and balance-sheet of the accounts of the electric lighting undertaking, 
drawn up in accordance with the form of accounts prescribed by the 
Board of Trade for & local authority under the Electric Lighting Acte, 1882 


and 1888, and the Council shall thereupon fix annually the charges to be 
made for the supply of electrical energy in the then ensuing year at such 
rates (not exceeding the maximum rates specified in the order of 1898), 
so that so far as is reasonably practicable the revenue for that year shall 
not be less than the estimated amount of the expenditure and of the 
charges for interest and sinking fund for that year." 

The gas company endeavoured unsuccessfully to compel the Council to 
carry any loss annually to a suspense account, so that it would not be pos- 
eible to reduce the charge of electricity until the whole of the previous 
losses had been wiped out. Inthis endeavour they were unsuccessful. 

Application was also made for powers to supply electrical fittings, and to 
the clause, which is eimilar to that in previous acta, was added the following 
proviso :— 

* Provided that nothing in this section shall authorise the Council them- 
selves to fix upon any consumer's premises electric light fittings, or electric 
wiring other than may be required to complete the service line between 
the Council's supply mains and their own apparatus upon such consumer's 
premises." 

The gas company opposed the application for powers to carry out wiriug 
on the ground that it was a new competition. In their opposition they 
were unsuccessful, and in the House of Commons their locus standi was 
disallowed. This disallowance of locus will probably be valuable as a 
precedent. 

The Council sought for powers to make bye-laws as to electric fittings 
and the supply of energy, as obtained by the Brighton Corporation in 
their Act of 1900, but these powers are not now given. 

Application was made for the following :— 

“The Council may refuse to supply electrical energy to any person whose 
payments for the supply of electrical energy or for the hire or sale of any 
lamp, motor, electric line, fitting, motor, apparatus, or thing let or sold in 
pursuance of this part of this act, are for the time being in arrear, whether 
any such payments be due to the Council in respect of a supply to the 
premises in respect of which such supply is demanded or in respect of other 
premises " ; 
but the examiner deleted the words— 

Or for the hire or sale of any lamp, motor, electric line, fitting, motor, 
apparatus or thing let or sold in pursuance of this part of this act," 
although the clause as it stood was allowed only last year. 

Application was made to suspend the repayment of money borrowed 
under the order of 1898, but this was struck out of the bill by Lord Morley. 

From the mutilation of the Willesden Bill, which contained clauses for 
which in all other cases except that of making the generating station a 
statutory generating station there were recent precedents, it is clear that 
there is a strong endeavour to limit the powers which a municipality may 
obtain to assist them in connection with an electrical undertaking. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 586.) 


On Friday, July 24 Mr. H. E. HAWARD, the comptroller of tle 
London County Council, said he had given consideration to the financial 
aspects of the tube railway proposals which had come before Parlia- 
ment at various times. The total capital involved in tube railways 
now in operation was £7,518,000; those in course of construction, 
£18,493,000 ; those authorised but not yet commenced, £3,680,000 ; 
and those proposed in the present Session of Parliament (including 
the suspended ones), £20,586,000, making a total of £50,277,000. In 
a review of the financial position of the existing tube railway under- 
tikings, very full figures were [quoted from the last published accounts 
in each case. It was pointed out that in the case of the Central 
London and City and South London Railways little or no provision was 
made for depreciation. As regards the Central London Railway, he stated 
that it was impossible to foresee what effect competition would have or in 
what way the ratio of working expenses to receipts could be reduced, but 
he did not think the company could hope to pay dividends of over 5 per 
cent. under the most favourable conditions, He pointed out that at the 
end of 1902 this company could have paid 4$ per cent. The lower work- 
ing expenses on the Waterloo and City Railway as compared with tbe 
other lines were attributed to the fact that there are no lifts. The 
receipts on this latter line, however, were not increasing to any great 
extent, and the possibility of a 4 per cent. dividend was not great for some 
years except by a further reduction in the working expenses. Tne 
other tube railways under construction and authorised, &c., were then 
briely dealt with the dates of their Acts, capital, borrowing powers 
promoters, &c., being given all of which has been published in our columns 
from time to time. In giving bis financial conclusions as regards existing 
undertakings, Witness laid stress upon the well-known difficulty in raisiug 
capital for tube railway enterprise ; and after a reference to the methods 
adopted by the Central London Railway Co. in this respect, it was stated 
that the issue of the Great Northern, Piccadilly and Brompton guaranteed 
stock this year was so far unsuccessful as to leave the underwriters to provide 
for 50 per cent. of the total. The actual sums subscribed by the public up 
to the present only reached about half of the total capital authorised, aud 
was as follows: — Verkes group £3,024,280 ; Central London £5,665,201 ; 
City and South London £2,366,247 ; Great Northern and City £2,048,854 ; 
Waterloo and City £605,500, a total of £11,708,062. The methode of the 
Yerkes group of financiors, he considered, illustrated very clearly thia difti- 
culty. On the question of cost per mile he said that this varied consider- 
ably. The Central London cost about £554,000 a mile for construction and 
equipment, and further capital expenditure had beeen incurred since the 
line was opened, whereas the Waterloo and City railway cost less than 
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£400,000 per mile. The City and South London line cost about £350,000 
per mile. Although the traffic receipts of the three operating tube lines 
were increasing, the receipts from the existing lines were not capable of much 
extension. Each of the lines delivered ita passengers iuto the heart of the 
City and were already very crowded in the busy hours of the morning and 
evening. Further, these railways had not, like ordinary railways carrying 
goods and merchandise, any other sources of revenue beyond passengers. 
The working expenses ranged between 45 and 55 per cent. of the gross 
receipts, those of the Central London being the highest. Continuing, on 
the question of raising capital, Witness stated that a company which, could 
not induce the public to subscribe could not raise its capital on the most 
advantageous tering, This was a matter in which the public were interested 
as an inflated capital operated against the possibility of a revision of fares. 
If all the capital sought in the Session of 1903 had been granted this would 
have amounted to £38,500,000, and the prospect of it being raised at all 
was remote, and it was improbable that any considerable sum could be 
raised economically. Nearly 600,000,000 passengers at a 2d. fare would 
have to be carried per annum to pay working expenses, 5 per cent. interest 
on share capital, and 4 per cent. interest on loan capital, upon such a sum. 
The fare of 2d., too, was somewhat higher than that now being earned 
on an average by the three existing lines which only carried 0,000,000 
passengers per annum, and of those the Central London took over 
45, 000, O00. 

The CHAIRMAN: Have you any remedy to suggest? — I am not 
authorised to make any suggestions on that head. 

The London County Council, I believe, have expressed themselves as 
unwilling to finance tube railway schemes ?— No, I do not think the Council 
has passed any resolution to that effect. Without binding the Council in 
any way I might almost say that if a good scheme were put before it, it 
might possibly consider it. We could certainly raise money on better 
terms than private promoters, It would probably cost us about 5} per 
cent. for a big loan for this purpose. 

Up to the present the Council has relied upon private enterprise in this 
matter! — Mes, but my conclusion is that private enterprise is not likely to 
go very much further than it has done up to the present, 

Continuing: Witness then went into the financial arrangements and 
agreements, so far as known, of the Underground Electric Railways Co. 
of London, Messrs. Speyer Bros. and the various statutory tube railway 
and other companies, By these arrangements, he said, a vast scheme of 
amalgamation had been going on and was atill in progress to consviidate a 
number of tube railways, separately authorit ed by Parliament, the Metro- 
politan District Railway Co., the London United Tramways Co, and pos- 
sibly other companies. The scheme in question, although foreshadowed 
to a large extent in the course of the proceedings before various Com- 
mittees of Parliament during the last two or three years, had not asa 
whole been submitted to Parliament, and its bearings upon the public 
interests had not been fully considered. (The chief details of this scheme 
have, at various times, been published in The Electrician.) In giving the 
history of the whole transaction, Witness commenced with the registration 
of the Metropolitan District Electric Traction Co. in 1897 with a capital 
of £1,000,0C0 in 50,000 £20 shares, the list of subscribers being headed 
by Mr. C. T. Yerkes. The objects of that company are well known. Then, 
in April, 1902, the Undeground Electric Railways Co. of London was regis- 
tered with a capital of 45,000, O00 in 500,000 £10 shares, with the object 
of absorbing the previous company, the chairman being Mr. C. T. Yerkes. 
The agreement between the two companies Witness went through in detail, 
but stated that from the information available the precise effect of this 
. agreement, which was the pivot upon which the whole scheme turned, was 
not clear. The financial arrangements were most complicated, but it was 
to be concluded that the intention was to make working and leasing agree- 
ments with other companies whose undertakings it was proposed by bills 
this Session to vest in the Great Northern, Piccadilly and Brompton Co. 
under the new title of the Underground Consolidated Electric Railways, 
which undertaking was then to be leased in perpetuity to the Under- 
ground Electric Railways Co. of London, who would work them all 
from one power house at Lot's-road, Chelsea, the capital cost of which 
was apportioned (on the basis of respective user— i.c., number of trains 
to be run and power used) as follows :— District Railway 50 per cent., 
Charing Croas, Euston and Hampstead Railway 15 per cent., Baker Street 
and Waterloo Railway 13 per cent., Great Northern and Strand Railway 
12 per cent., and the Brompton and Piccadilly Railway 10 per cent.; the 
total cust of the power station being £1,250,000. The Underground 
Electric Railways Co, of London would thus take over the Parliamentary 
obligations of the statutory companies, but he thought it was doubtful 
whether the position of the public as regards the enforcement of those 
obligations would be as good under such an arrangement as if each com- 
pany worked its own undertaking. The accounts of the statutory com- 
panies would now contain little information, and the public would never 
know whatthe profit of any particular railway was, unless separate accounts 
of them were published, and consequently would not be able to form any 
judgment as to the terms upon which any extension or further powers 
should be granted. The effects of the various agreements which had been 
entered into from time to time had undoubtedly been to inflate the capital 
of the Underground Company, and the fares paid by the travelling public 
would have to provide dividends upon that inflated capital. It was of the 
utmost public importance that tube railways should be constructed as 
cheaply as possible, but the method of allotting the whole of the capital of 
one company at par toa financing company, which contracted to construct 
and equip the lines, was not the best to secure this end. The authorised 
capital of the four tube companies which had been vested in the Under- 
ground Company was £15,580,000, and this was the price payable to the 
latter. The aggregate length of tube lines involved amounted to 204 miles, 
and the cost per mile, therefore, worked out at £700,000, a price much above 


what the lines ought actually to cost. The important question of the position 


of the Underground Company as regards the payment of interest out of capital 


during construction was also raised. The powers of the four tube companies 
concerned were limited by their Acts to the payment of interest at a rate 
of 3 per cent. per annum up to certain maximum amounts totalling 
£903,000. By the arrangements with the Underground Company these 
powers were clearly no longer necessary as far as the statutory companies 
were concerned, although their debenture and share capital, which passed 
bodily to the Underground Company, included no less than £903,000 for 
this purpose. The whole case of the London County Council was that no 
opportunity for thoroughly investigating this scheme had been given, and 
that the interest of the travelling public might be endangered. Amal. 
gamations of such a character, when carried out under proper supervision, 
would no doubt tend to the public good and also to economy of working. 

Mr. FELIX SCHUSTER: With regard to payment of interest out of 
capital, I believe that no limited liability company is allowed to pay 
interest out of capital during construction without special powers !—But 
this company would be paying interest out of capital not necessarily ita 
own, which is only £5,000,000. It has the handling of £15,000,000. 

Lord RIBBLESDALE : Are you prepared to make any suggestions as to 
the undoing or mitigation of these unpleasant financial conditions No, 
I am only here to put before the Commission what I consider to be the 
existing facta and the desirability of the whole matter being looked into. The 
London County Council has not coneidered the nature of any such inquiry, 
but it has a great objection to a límited liability company controlling all 
these statutory companies, 

But is there anything to be done in the matter. The company is per- 
fectly entitled to do what it has !i—I think the various Committees of 
Parliament this year who considered the various bills which sought to allow 
the tube undertakings to be leased to the Underground Company have felt 
that something should be done, because they have atruck out this particular 
clause. 

Lord RIBBLESDALE (to the chairman): I cannot help thinking, Sir, 
that we ought to hear the views of the Underground Company. The 
Commission ought to communicate with them. 

The CHAIRMAN : Mr. Speyer, of Mesars. Speyer Bros., wishes it to be 
known that he is anxious to give evidence. 

Sir ROBERT REID (to Witness): These companies which the Under- 
ground Company has control;over have complete control of their under- 
takings *—Yes, I suppose they have. 

The Great Northern, Piccadilly and Brompton Company is the only 
company bound to grant a lease in perpetuity to the Underground 
Company ? —Yes. 

That is by the direct sanction of Parliament and has been compulsory !— 
Yes. 

Therefore that cannot be undone now !—No, I do not think it can. 

Have you anything to suggest with regard to bettering the conditions 
of things so created 1—I do not for the moment see what can be done in 
these casea, but there are other companies which may ultimately be amal- 
gamated such as the Marble Arch to Clapham Junction Railway and the 
new lines of the Great Northern and Strand Company, which were both 
suspended this Session. 

It comes to this, then, that practically as yet the only definite arrange- 
ments or workable arrangements for amalgamation are those inn connection 
with the Great Northern and Piccadilly and Brompton Railway ?—Yes, so 
far as the tubes are concerned, but there are the arrangementa with the 
District Railway Company. 

Has an amalgamation been sanctioned in that case ?—In substance it 
amounts to the provision of electricity for working the lines. 

That being eo, a great deal still remains, for Parliamentary discretion in 
regard to the scheme as you have put it: — Ves, but we want the scheme 
considered as a whole. 

But the ground is really very free for a perfectly impartial consideration 
of it, with the exception of the one line and the workiog agreements with 
the District and other companies —Yes. 

Was the Parliamentary Committee perfectly acquainted with the whole 
scheme last year when it passed the Great Northern, Brompton and 
Piccadilly transfer ?—It is rather difficult t» answer that; but I think I 
may certainly say that, the whole of the scheme was not put before one 
committee, 

Does not that indicate to you the great desirability of having one 
tribunal to deal with all these matters: — Les; that is our great point. 

Witness then proceeded to supplement Mr. Benn's evidence as to the 
Council's tramways, and stated that the sum already incurred or definitely 
in prospect in the near future amounted to £11,422,000, made up as 
follows :—Amounts expended or voted up to March 31, 1903: £3,650,000 
for equipment and purchase, and £750,000 for electrical power supply ; 
and the further outlay in proapect—including the purchase of under- 
takings, conversion to electric traction and new lines—was £3,997,000. 
Added to this there would be another £2,000,000 on power supply and 
£750,000 for street widenings, making up the total already stated. 
Roughly speaking, £2,500,000 had already been expended. The Council 
also had before it proposals for legislation in the 1904 Session of Parlia- 
ment amounting to £1,808,000 for tramways, excluding power supply ; 
but these were not included in the above estimate. 

Mr. EDGAR SPEYER, of Meesre. Speyer Bros., stated that from what he 
had heard of Mr. Haward’s evidence it had tended to show that the money 
raised on behalf of the Underground Electric Railways Co., of London, with 
which his firm was connected, had not been raised on the best possible 
terms. He hoped the Commission would give bim an opportunity of placing 
all the necessary information before it on this matter and other points 
raised by the previous witness, as there was much in it which he con- 
sidered misleading and inaccurate. . 

The CHAIRMAN : We shall be very pleased to give you an opportunity 
of explaining the whole matter before we form any opinions upon the 
evidence already given. 

The Commission then adjourned to a date to be announced. 


THE ELECTRICIAN, JULY 31, 1903. 


631 


CORRESPONDENCE. 
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REPRESENTATIVE INSTITUTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: As a former municipal electrical engineer retaining a 
warm interest in the I. XI. E. A., I have read the leading article 
in your current issue with attention. Leaving, for a moment, 
the Association itself, there is raised in that article a very 
important question—viz., how far the Institution of Electrical 
Engineers can represent individual sections of the industry. 

It has long appeared to me that many persons connected 
with the electrical industry take an altogether false view of 
the functions of the Institution ; an outery is often heard 
that electrical interests are neglected by the Council, and that 
this or that matter has been allowed to pass without action 
on their part. There is a tendency to mix up engineering, 
properly so called, with trade interests and even political 
considerations. Surely electrical science, pure and applied, is 
advancing and widening its scope sufficiently rapidly to fully 
occupy the Council without their being called upon to take up 
commercial quarrels. 

But, apart from this consideration, the Institution is catholic, 
and embraces every branch of electrical work ; how, then, can 
it with justice identify itself with the commercial interests of 
any one section? For example, why should a member who 
happens to be in the service of a municipality have the 
intluence of the Institution which he helps to support brought 
to bear to quench his branch of the profession. It is inevitable 
that in helping one branch of the industry the Institution 
should often conflict with the interests of another, and it ought 
to abstain entirely from interference. 

It by no means follows, however, that the interests of the 
various branches should be neglected ; on the contrary, I am 
strongly of opinion that each should have its own organisation 
and fight hard whenever its interests are threatened in any 
way. The I. M. E. A. was a step in this direction, and it seems 
to me that a similar association ought to be formed by com- 
panies to fight municipal aggression. The wiring contractors 
have recognised the necessity, and their association bids fair 
to be of substantial use. The cable makers, again, furnish 
another instance, and have already done good work. 

In order to fight well, à body must be homogeneous and 
united, and this can only be the case if all its members have 
common interests at stake. If each branch fights for itself, 
the industry as a whole will be infinitely better protected than 
by any half-hearted attempts by an institution which may be 
municipal to-day and anti-municipal to-morrow, or commercial 
to-day and scientific;to-morrow, according to the constitution of 
its Council, while the dignity of the Institution will be far 
greater if it does not mix itself up with what are often but 
petty squabbles. 

I fear I have already exceeded all bounds of space, but I 
must add that I cannot but think your strictures on the mem- 
bers of the I. M. E. A. are wholly unmerited. If the majority 
of them are young they are responsible for concerns of the 
same order of magnitude as companies' undertakings, and they 
manage them at least as well; their knowledge and experience 
are given freely to the electrical world at large which certainly 
cannot be said of the majority of companies' engineers, owing, 
no doubt, to the 9 N attitude so often adopted by 
directors in forbidding their engineers to open their lips, 
and if the companies' engineers have a greater grasp of their 
profession and are endowed with more wisdom than their 
municipal colleagues, as is implied by your article, it can only 
be said that they have very successfully concealed the fact.— 
Yours, &c., C. H. WORDINGHAM. 


London, July 29. 


HIGH PRESSURE CONDUCTORS AND THE FIRE 
BRIGADE. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: Will any reader or readers of your valuable paper give 
information as to whether fatal results might arise under the 
following conditions ? A fire occurs in a building into which 


supply mains at a P.D. of 2,000 volts are led, these cables run for 
some distances inside the building, without any protection, to 
a transformer. One, or both these cables receive damage from 
falling debris, to the extent that the insulation is torn off and 
the conductors laid bare; they are not severed from the supply, 
but remain “alive.” A fireman, in the execution of his duty, 
directs a jet of water on the bare part of cable from the nozzle 
of a hosepipe which he firmly grasps with his hands, 

What would be the results with respect to the fireman: 
(1) If the water from the city mains was used ; (2) if sea water 
was used ; (3) whether distance from the point of contact in 
(1) and (2) would materially alter the results; (4) have any 
parallel cases occurred, if so (5) where ? Q. E. F. 

Hong Kong, China, June 29. 

[Experiments to determine this very point were made in 
Germany some years ago, and it was found that no shock was 
felt by the man holding the nozzle when the jet of water 
impinged on high-pressure wires. Experiments of a similar 
nature were described by Ilerr F. Heinicke in the Elektro- 
technische Zeitschrift of June 18th last. In this, the tests 
were made with three-phase currents of 125 and 6,000 volts 
pressure as well as with continuous currents at 240 and 550 volts 
respectively. Measurements showed, that, with a nozzle of 
12mm. (about Jin.) bore, and a water pressure of five atmos- 
pheres, a current fatal to the human body (given by Prof. Weber 
and Dr. Kath as being 0:03 amperes) passes only when the 
length of the water jet is very small—200mm. (8in.) with 6,000 
volts, and with the lower pressures less than 30mm. This was 
with ordinary hard water from the town mains. For the water 
with an added 0:5 per cent.soda in solution and with 6,000 volts, 
the length was 900mm. (about 3ft.), with continuous current 
at 550 volts, the distance was found to be 30mm. (11in.) and 
for the two other cases the critical length of water jet was 
considerably below the latter figure. "The resistance of a jet 
of ordinary water of 100, 200, 300, 400, 500 and 1,000mm. 
length, was found to be on an average 26,000, 65,000, 100,000, 
150,000, 220,000 and * o" ohms respectively. For water 
with soda in solution the corresponding figures were 2,400, 
4,500, 7,000, 9,000, 11,000, and 27,000 ohms. We have no 
data as to similar experiments with sea water, but possibly 
some of our readers have made such tests 1—Ep. E.] 


THE REAL INVENTOR OF THE MERCURY COHERER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I cannot agree with M. Guarini's opinion (as given in 
your Note) that Mr. Marconi’s name has no place in this dis. 
cussion. M. Guarini does not fully grasp the point emphasised 
in my letter upon the subject. It is evident that everything 
said in support of Prof. Tommasina’s claim implies a condem- 
nation of the action taken by Messrs. Solari and Marconi alike. 
The names cannot be dissociated. I endeavoured to show this 
by recalling certain published, but apparently forgotten, facts. 

In giving credit where credit is due, M. Guarini has per- 
formed an act of justice, and, in so doing, he has, necessarily, 
destroyed the claims advanced by, or on behalf of, Lient. Solari. 
The latter, in reply, has denied that he ever claimed to be the 
inventor of the mercury coherer. "Therefore, I took the liberty 
of pointing out the existence of a patent, in which the inven- 
tion is claimed as Solari's. Originally, however, that patent 
was filed by Marconi, in whose name it stood for 10 months. 
Then we saw that extraordinary amendment, which converted 
the patent from Marconi’s into Solari’s. I think M. Guarini 
will see that the two names are, unavoidably, linked together. 
Each, in turn, laid claim to the invention of the mercury 
coherer, which neither of them invented. Each, in turn, has 
sought to evade the accusation of having appropriated another 
man's invention— Marconi, when he altered the patent so that 
it appeared in Solari's name ; and the latter, in his disclaimer 
to you. But, nevertheless, the patent remains in evidence. 
For Solari, the time to protest arrived when the patent was 
amended. It is too late now. The assumption of an air of 
injured innocence at this late hour can only arouse a feeling of 
resentment in others. | 

The relations between Marconi and Solari in this matter, 
and their action jointly and severally, are among the numerous 
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“ wireless ” mysteries, for the elucidation of which, we call in 
vain. There must have been an understanding between the 
two, at any rate, in July last year. It is not uninteresting 
in this connection, to note that, subsequently, Lieut. Solari 
was the principal witness who vouched for the success of the 
“Carlo Alberto ” experiments. | 

In the words of L Elettricista, these complications suggest 
“ the purpose of concealing some manceuvres to which we are 
strangers." No doubt the true history of wireless telegraphy” 
will be written some day, but it would require a bold man to 
attempt it at present. Compared with his task, the labours of 
Sisyphus would seem merely a pleasant recreation.— Y ours, &c., 


London, July 28. NEVIL MASKELYNE. 


PARLIAMENTARY INTELLIGENCE. 


NORTH-WBSTERN ELECTBIOITY & POWER GAS BILL 


On Tuesday, July 14, a Committee of the House of Commons, presided 
over by Sir F. Godson, commenced consideration of this bill which has 
already been passed by a House of Lords Committee (see The Electrician, 
May 15 and 22). 

Mr. BALFOUR BROWNE, K.C., opened the case for the promoters. 
After brietly detailing the objects of the bill, he said the North-Western 
Electricity and Power Gas Co. was really a local company promoted by 
local manufacturers who desired to use power for the purpose of their 
manufactures, The bill was precisely on the same lines as a Yorkshire 
power bill passed some years ago, and was exactly on all fours with the 
Somerset Bill, which the Committee had just passed. The arguments that 
would be brought forward would be similar to those of the Somerset Bill, 
where they were asked to strike out Bristol. In this case they were asked 
to strike out Crewe and other towns on identical grounds. The promotera 
were asking to supply power to authorised distributors, to railways and 
canals, and to persons wanting electricity for power. They were not 
seeking to compete with the vendors of light and, therefore, they were 
quite prepared to limit the amount of power that any manufacturer might 
take in addition to the supply for power purposes. The bill was unique in 
that it combined a power to supply electricity with a power to supply Mond 
gas. Two years ago there was a bill passed for the purpose of supplying 
Mond gas. The promoters felt that they would be able to get power at 
a very much cheaper rate, and in that way would be better able to compete 
with their rivals abroad. The price of Mond gas to the consumer would 
be 8d. per 1,000 cubic ft.—it was really 2d., but the consumer would have 
to burn four times as much, and so he said 8d. Electricity would be pro- 
duced more cheaply by the aid of this producer gas, and they would have 
no reason to fear any other form of power. They expected that a very 
large amount of their Mond gas would be used in generating electricity, 
and on that there would be no cost of distribution at all. The cost of 
electricity under those circumstance would work out at 0°35dd. per 
Board of Trade unit, and that could only be attained by the use of 
that cheap gas. Tbe local authorities who objected did not oppose 
the preamble so much as to ask that they should be left out of 
the bill He ventured to say that after the decision with regard 
to Bristol, the Committee would not listen to the cry of these towns 
and, also, that it was suicidal on the part of these towns to ask that they 
should be excluded. If they were merely supplying electricity for light- 
ing, the promoters did not compete with the corporations, but if the latter 
were supplying for power then the promoters said that they wanted to, and 
ought to compete. Corporations had no right to have a monopoly. À manu- 
facturer was entitled to say: “I have a right to supply myself with power 
and no town can prevent it." They all knew of the efforts that were being 
made to protect the small users against the large combines, but the effect 
of shutting the company out from these towns would be to hand those 
small users over to the corporations, who, presumably, would supply at a 
higher rate, If it were cutting rates simply, and not fair competition, it 
ought to be prevented. Were the Committee going to say that the 
people of Crewe should pay more for their electricity than if the com- 
pany were supplying? Were they going into all these questions at 
any length after the decision of the Committee in the Somerset case! 
Chester, which was not a manufacturing town, but which attracted a large 
number of American visitors, had approached them. The agreement they 
had arrived at was that Chester should allow the company to supply the 
canals in Chester and lay their mains through the town, and the company 
had conceded that they would not take in Chester. He was bound to say 
that, had his clients asked him, he should have said No.“ Mr. Balfour 
Browne then dealt with the petitions of Crewe, Birkenhead and seven other 
local authorities who were opposing, He said that of the 93 local autho- 
rities in that great area 46 were absolutely supporting them by resolution, 
48 did not take any part at all, and there were only nine opposing the bill. 
(Full details of the objects and scope of the company were given in The 
Electrician for Jan. 16 last, no change having since taken place.) 

Mr. H. A. HUMPHREYS bore out counsel’s opening as to the advan- 
tages of Mond gas. The capital of the undertaking was £1,500,000. 

In cross-examination by Mr. WEDDERBURN, K.C., Witness admitted 


INSULATORS FOR HIGH PRESSURES. 


Fig. 1 shows the section of a porcelain insulator designed for very 
high tensions and put on the market by Messrs. E. H. Cadiot & Co. 
These insulators, called “ Cloche Mehun,” were tested by the Labora- 
toire Central d’Electricité with the results given below. The voltage 
employed for testing was 750 volta, the electrification being kept up 
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during five minutes. Of the resistances of the 17 insulators tested 
none was inferior to 1,500,000 megohms, whereas the mean resistance 
was found to be 25,000,000 megohms. In a second test alternating 
current of a frequency. of 42 cycles per second was employed, the 
voltage being gradually increased from 8,000 to 41,000 volts. 
The temperature of the test 


oe room was the same as in | that there was no precedent for placing two such monopolies as these under 
0°(0035 S 0 one company. 
the first test—i. e., 15°O., On Wednesday, July 15, Mr. WEDDERBURN, for the Stalybridge, 
and thehygrometershowed : 5 i 
000030 67deg. One insulator broke Mossley, Hyde and Dukinfield Tramways and Electricity Board, questioned 
through at 1 f Mr. Humphreys with a view to showing that the estimates were insufficient 
= no 4 gh at a voltage Ol | to provide for the supply of gas and electricity to the whole area, They 
S 0*00020 1,000 volte. In a third only expected, witness said, to be called upon to supply a percentage of 
= series of tests the current | the possible users. With regard to the gas, it might take two or three 
00000 5 leakage was determined times as much capital to oover the whole area, but that would not apply 


for various voltages. The 
mean results are given in 
the curve (Fig. 2). The 
temperature of the test- 
ing room was 16'5°C., and 
the hygrometer was at 64 
deg. In a fourth test the 
| insulators were plunged 
Fic, 2, — Loss of Current at Various Voltages, into acidulated water. The 

. room temperature was 
15°C., and the hygrometer stood at 64deg. Alternating current of the 
same frequency as before was employed. One insulator only is said 
to have broken down at a voltage of 40,500 volts, 


with regard to the supply of electricity. 

In reply to Mr. RAM, K.C., Witness said the reason they were not ask- 
ing for so much money for the laying of pipes as in the Mond area wae 
that there were fewer manufactories in the present area per square mile. 

In answer to the CHAIRMAN, Witness said there was no difficulty at all 
in carrying Mond gas for a considerable distance. | 

Mr. H. E. JONES, a gas engineer, said that, owing to the obligations of 
purification, natural gas had no chance with Mond gas for power purposee. 

Mr. S. Z. DE FERRANTI said that, in relation to electricity, clearly four 
stations were sufficient, but he thought it would be foolish to have more 
than four stations for the supply of Mond gas until the district had been 
educated to it, As regarded electricity, it was usual to put the capital at 
an amount which would be sufficient to deal with the demands of the first 
instance. The essence of the business of a company like this was to supply 
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electricity on a large scale. He thought it had been admitted that our 
competitors on the Continent and in America had been at a great advan- 
tage in baving large areas of supply for electricity, which had resulted in a 
cheap rate. 

"The CHAIRMAN suggested that the evidence should be confined as 
much as possible to a tinancial witness, for the real difficulty was a money 
difficulty. He asked the witness whether, as there was very little opposi- 
tion from Staffordshire, Denbighshire, Derbyshire and Flintshire, it would 
not be better to apply the capital to that area and leave out Cheshire. 

Mr. WALLACE, K.C., replied, and said that that was a matter that 
would require consideration, 

The CHAIRMAN: You want the whole or nothing? We will adjourn 
if you like. 

Mr. WALLACE: 
to adjourn. 

The CHAIRMAN: You may be able to strengthen your financial pcsi- 
tion. <A good financial man might pull you through. ö 

Mr. WALLACE said that Mr. Ferranti had t/ld them that the amount 
be had put down was sufficient to cover that area, acd that he would not 
put down more to meet demands in tte first instance. Mr. Ferranti was 
aa experienced man, and was connected with the Mid and Power Co. 

The CHAIRMAN: We believe that is his eincere opinion, but we are 
not to be guided entirely by opinions. 

Mr. WALLACE raid there were only a few objecting to tte bill, and 
the Committee hod not heard the large quantity of evidence in support of 
the bi l. 

The CHAIRMAN raid that the names of the promoters was a sufficient 
guarantee that the money would be raised, and there was every cliancs of 
the money being subscribed. He quite believed that there were plenty 
cf people ready to receive cheap power at the cost of other people, but that 
was not the point he had raised. 

Mr. WALLACE eaid that if they were to go for the whole capital for 
the whole district at once, and it was not required, then the company 
would be in a very awkward position. Supposing a large demand did not 
come, was it not the wisest financial policy to commence in the first 
instance with the smallest amount of money? But he should like to con- 
sider very carefully what the Committee had said and speak about it cn 
Thursday. 

On Thur: day, July 16, Mr. WALLACE said the first proposition he had to 
make was this: Hanley was the only oppouent in Staffordshire, and they asked 
that the Committee would give tbem Staffordshire on the lines of the bill 
as presented to the Committee ; there was no opposition in Denbighshire, 
and Flintshire, and they asked for that; and then there was left Derby- 
shire and Cheshire. Their great difficulty was that two of their generating 
stations were in Caeshire, aud so they proposed that those two counties 
should be left out of the bill so far as Mond gas was concerned, but that 
they should be granted to the company only for electricity. Then they 
would leave themselves in the hands of the Committee to decide which of 
the opposing auth rities should be exempted from the operation of the 
bill as far as eleciricity was concerned. 

The CHAIRMAN said the Committee would not be inclined to leave 
Cheshire in fcr any purpose if they decided to leave it out for one. 

Mr. WALLACE: Our difficulty is that we have got our generating 
station in Cheshire. 

The CHAIRMAN: I thought this would arise and that is why I asked 
one of your witnesees whether it would be possible to put one of your 
generating stations in Derbyshire. 

Mr. WALLACE: No, we cannot. 

The CHAIRMAN said they might put a clause in giving the promoters 
power to take land by agreement. 

Mr. WALLACE maintained that they were precluded by the act from 
taking any lands except those mentioned in the schedule. 

The CHAIRMAN : Surely you cau take land in Derbyshire by agreement ? 

Mr. WALLACE: Yes, but we cannot use it without statutory power. 

Mr.WEDDERBURN : May we first have the final decision as to the area ? 

The CHAIRMAN : Cheshire must be left out for all purposes. That is 
the view of the Committee. 

Mr. WALLACE submitted another proposition whereby they should be 
allowed to have the generating station in Cheshire which waa nearest to 
Derbyshire and the areas around it, excepting those of the authorities who 
opposed. 

"he CHAIRMAN : Chesbire must come out altogether, and the genera- 
ting station we cannot give you. The preamble of the bill is not proved 
with regard to Cheshire, but it is proved with regard to the other portions. 

It was decided to consider any question as to capital on Tuesday. 

Sir R. LITTLER said it was obvious that this could not be taken as a 
precedent for giving the two powers to one company. 

The CHAIRMAN said every case must be decided on its merits and for 
his part he thought he had done with precedents. : 

On Tuesday, July 21st, the Committee considered the question of the 
clauses, 

The CHAIRMAN asked as to the provision that if the company did not 
supply energy in any area within 10 years their powers in regard to that 
area should lapse. 

Mr. BALFOUR BROWNE said that, if it was the wish of the Com- 
mittee, it could be altered to 7 or 74 years. 

The CHAIRMAN : Then we will give you 7 years. 

Mr. BALFOUR BROWNE said, with regard to the capital, the pro- 
moters thought the Committee took this view: That, having regard to 
the great size of the area they were proposing to annex, they had not got 
sufficient capital for the mains that would be necessary to supply the 
whole area, and, in consequence, cut out Cheshire. "Therefore the pro- 
moters wanted to adhere to the whole capital in order to carry out that idea. 

The CHAIRMAN said the Committee were quite content. l 

The bill was ordered for third reading. 


I think after what you have said it, would be better 


THE LIGHT RAILWAYS BILL. 


In the House of Lords on Friday last, 

Lord WOLVERTON, in moving the second reading of the Light Railway 
Bill, said it was a measure which sought to make permanent the Light 
Railways Act of 1896, whicb, originally passed for five years, had been 
renewed year by year since. The present bill, also, he said, to some extent, 
reformed the procedure, and clauses 2 and 3 vested absolute power in the 
Board of Trade. At present if the Board of Trade thought a scheme was 
of such importance as to be heyond the powers of the Act, the promoters 
had to go to Parliament and commence de noro, thus entailing much waste 
of money and labour. 

The bill was read a second time, Earl Morley appealing to the Board of 
Trade to consider whether next Session it should not introduce a more 
comprehensive measure. 


OTHER ELECTRICAL BILLS. 


In Mr. Balfour’s speech in the House of Commons on Tuesday no 
mention was made as to whether the Government does, or does not, intend 
to proceed any further with the Supply of Electricity Bill, which provides 
for certain amendments of the Electric Lighting Acta of 1882 and 1888, 
and which was introduced into the House of Lr rs in June (Tie Electrician, 
June 26). Those bills of an electrical, but uncontroversial, nature which it 
is expected will be passed this session are the Railways (Electrical Power) 
Bill (The Electrician, May 1), the Naval Works Bill (The Electrician, July 17), 
which proposes to expend £1,500,000 on electrical equipment, and the 
Light Railway Bill (see above) It is not expected, however, to proceed 
with the Electric Lighting (London) Bill, which provides for the adjust- 
ment of the areas of electric lighting undertakings in accordance with the 
London Government Act, 1899. 

The Brighton Corporation Omnibus Bill, the tramway portion of which 
caused so much opposition on behalf of the local gas company when the 
measure came before the House of Lords (Te Electriciun, July 10), is new 
proceeding unopposed. For tramway purposes, powers are taken to borrow 
£55,C00, and also to enter into agreements with adjoining local authorities 
for running powers over their tramways. The bill has been reported for 
third reading in the House of Commons. 

The Stroud District and Cheltenham Tramways Bill, the objects of which 
were set out in our columns when it was before the House of Commons 
(The Electrician, May 1 aud 8), has been considered by à Committee of the 
House of Lords. Mr. Alexander Siemens was called as an additional witness 
for the promoters, aud spoke of the practical use of motor omnibuses on 
public roads, He thought such a service could very easily be transformed 
iuto an electric tramway system. The cost of the omuibus system he put 
at from £1,000 to £1,200 per mile, although it had been done for £600 per 
mile. No fresh arguments were adduced on either side, and the Committee 
found the preamble of the bill proved. 

The Sheffield Corporation Bill has been reported for third reading in the 
House of Lords as an unopposed measure. It has already been passed by 
the House of Commons (The Electrician, June 26). 

The Wood Green Urban District Council Bill, which sought to empower 
the local authority to take a supply of electricity from the neighbouriug 
Councils of Horneey, Edmonton and Tottenham, and which was passed by 
the House of Commons (T'he Electrician, May 22), bas been thrown out by 
a Committee of the House of Lords. The opposition came from the North 
Metropolitan Electric Power Distribution Co., which was refused a locus in 
the House of Commons. 

The Croydon and District Electric Tramways Bill was read a second 
time in the House of Lords on Thursday last week. The following were 
read a third time and passed: — Blackheath and Greenwich Electric Light, 
Watford and Edgware Railway, London County Council (General Powers), 
London United Tramways, Great Nortbern, Piccadilly and Brompton 
Railway (Various lowers), Beckenham Urban District Council, and the 
Harrow-road and Paddington Tramways. 

In the House of Commons on Friday last week the following bills were 
read a third time :—'l'aff Vale Railway, Bcurnemouth Corporation Tram- 
ways and the Sutton Coldfield Corporation. 

The Baker-street and Waterloo Railway (Extension of Time) Bill was 
read a third time in the House of Lords on Tuesday. In the House of 
Commons on the same day the following bills were read a third time :— 
Dewsbury, Batley and Birstal Tramways, Manchester Southern Tram ways, 
Worthing Corporation and the Birmingham District Tramways, 

The Scottieh Central Electric Power Bill was read a second time in the 
House of Commons on Wednesday. l 

On Monday, iu the House of Commons, the Romford and District 
Tramways Bill was read a third time and passed. 

The North Metropolitan Electric Power Bill was passed by a Committee 
of the House of Lords yesterday. The object of the bill is to empower 
the Willesden Urban District Council to sell its generating station to the 
North Metropolitan Electric Power Distribution Co., and to authorise the 
company to supply the Council with electricity in bulk. Full details of 
the scheme were given in our issue of April 17 last. 


SCOTTISH TRAMWAY PROVISIONAL ORDERS. 


On Thursday last week an inquiry under the Private Legislation Pro- 
cedure (Scotland) Act was opened in Glasgow, when, among others, a num- 
ber of applications for tramway orders were considered. Some other 
applications were dealt with in May (see Zhe Electrician, May 8). 

The Kilmarnock Tramways Order included powers for the construction 
of electric tramways by the Corporation. No tramways at present 
exist in Kilmarnock, and it is proposed to equip a system at a cost of 
£45,000. For the promoters, it was estimated that, on a 5} per cent. 
basie, this sum could be paid off in 50 years. It is proposed to run a 


10 minutes service for 16 hours a day, and, taking the earnings at Od. per 
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car-mile, the total revenue was put at £10,125 per annum. A gross profit 
waa looked to of £4,050, and after paying redemption and interest on 
capital, a net profit of £1,687. Mr. Stephen Sellon, Mr. John Young 
(general manager of the Glasgow Corporation Tramways) and Prof. A. B. 
W. Kennedy, F. R. S., gave evidence in favour of the proposal, and the Town 
clerk intimated that it was proposed to proceed immediately with the cons- 
truction of the lines if the order was granted. There was, he said, a growing 
feeling in favour of combining the electricity and tramways undertaking, 
a provisional electric lighting order being already in the possession of the 
Corporation. "The opposition of the railway companies was settled with, 
but there was also opposition from ratepayers, who gave evidence disputing 
the accuracy of the figures put forward by the Corporation, Their view 
was that the total cost of the lines would be £53,079 and that a deficit 
of £2,419 would be made. The preamble of the order was eventually 
proved, with the proviso that the line should be completed within three 

earr. 
: The Dumbarton Tramways Order was next taken. In this instance, 
the Electric Supply Corporation (Ltd.) had agreed with the local authority 
to construct electricity works, and the construction of the tramways 
would be at once proceeded with under the terins of that agreement. 
There was no opposition, and the order was granted. 


CABLE RATES TO AUSTRALIA. 


The following printed reply was given to Sir Edward Sassoon in the 
House of Commons on Tuesday, he having asked in what proportions the 
rate of 33, per word charged for a telegram from London to Sydney via 
the Pacific cable is divided up. 

Mr. AUSTEN CHAMBERLAIN said: —'' The sum is divided as follows: 
Atlantic Cable Co., 8d. ; land lines in North America, 4d. ; Pacific Cable 
Board, ls. 7d.; Australian Government, Sd. Out of the sum of 8d. 
accruing to the Atlantic cable companies, the Post Office is paid the 
ordinary inland rate in respect of such telegrams as are dealt with at 
postal telegraph offices. In respect of telegrams dealt with entirely by the 
companies, no payment is made te the Post Office beyond the rent which 
the companies pay for the use of their special wires, Under normal circum- 
Btances the transit of the Pacific cable telegrams is effected only over 
Canadian territory. The Atlantic cable companies at present charge ls. for 
the transmission in the service instructions of the date of a telegram and 
time of handing in—that is one-fifteenth of the cost of a five - word telegram. 
All unrouted telegrams from this country to Australia handed in at postal 
telegraph offices are divided between the Anglo-American and Direct 
United States cable companies and the Commercial Cable Co." 


WIRELESS TELEGBAPHY. 


On Friday, last week, in the House of Commons, in reply to a question 
by Sir Thomas Dewar, Mr. ARNOLD FORSTER said that all battleships 
and a very large number of cruisera were fitted either with the Marconi 
Company system of wireless telegraphy or with modifications of it. The 
present average expenditure upon wireless telegraphy was about £20,000 
per annum, a considerable portion of which was paid to the Marconi Com- 
pany. Anagreement with the Marconi Company was now being concluded, 
and the use of wireless telegraphy throughout the service would be greatly 
extended in the future. 

Mr. GERALD BALFOUR has informed Sir Thomas Dewar that the 
question of the most desirable places for the establishment of wireless 
telegraphy stations is one which is constantly under the consideration of 
the Government departments, and the eastern portions of the empire are 
not omitted from their survey. 

On Wednesday, Major SEELY asked the President of the Board of 
Trade when the work of connecting certain lightships by wireless 
telegraphy would be commenced, and when the connection of further 
lightships with the shore was to be taken in hand. 

Mr. GERALD BALFOUR said the Government was awaiting some 
amended financial proposals from the Marconi Company, but the work 
would be carried out with all possible expedition. 


LEGAL INTELLIGENCE. 


—— — 


Dutilh- Smith v. Southend Corporation. 


In the Court of Appeal last week. before Lords Justices Mathew and 
Cozens-Hardy, plaintiffs appealed from an order of Mr. Justice Phillimore. 
Plaintiffa sued for £8,000 odd alleged to be due to them as contractors for 
the electric tramway system at Southend, but defendants contended that 
the matter should be referred to the borough officials as arbitrators, and 
obtained an order from Mr. Justice Phillimore accordingly. 

Mr. ROSKELL, K.C., for appellants, now argued that the order should 
not be enforced, aud asked the Court to set it aside. 

The Court, without calling upon the other side, dismissed the appeal, 
holding that the borough oflicials were not unfit persons to act in the 
matier. 


— — — — — 


Lazarus v. National Telephone Co. 

In the City of London Court on Thursday last week, an application was 
made to Judge Rentoul by Mr. H. Lazarus, Bushey Heath, Herts, for an 
interim injunction restraining the National Telephone Co. from discon- 
necting his telephone. 

Mr. MURPHY, for plaintiff, said hia client had been on the telephone for 


two years, and paid £3. 10s. a year. Five days before the second year was 


completed he received a letter from the company saying they intended 
increasing the charges. He did not sign the new agreement and was cut off 
from the service. He contended that six months’ notice should have been 
given. 

Mr. GAINE, for the company, said they were not bound to give any 
notice. 

Judge RENTOUL taid that was a strong proposition. At the same 
time he could not grant the interim injunction asked for as the wires had 
been severed. ‘There was no means to enforce the Court's order if it were 
to make one. 


Fiford v. Scullard. 


At Portsmouth last, week, before Judge Gye, plaintiff sought to recover 
£45. 5s. 2d., balance of account, for the installation of electric light at an 
hotel at Portsea. Defendant counterclaimed for £355. 

PLAINTIFF deposed that he put in electric light and bells in 1902, and 
the fittings passed the Corporation tests. The wiring was well and 
properly done. 

Mr. W. S. FOAL, superintendent of Portsmouth Corporation electricity 
works, said a test was made at the end of February of last year, but it was 
not satisfactory. Another test was made, at which he was not present, but 
his assistant was. It was an insulation test. 

Mr. C. F. QUICKE, electrical engineer, London, was called for the 
defence, and said he made & careful survey of the fittings at the hotel 
and declared that they were dangerous. It was not indiarubber that was 
used on the wires for the insulation, but a composition, and he considered 
the switches defective. They were cheap and of German make. The 
whole of the place had to be re-wired. 

Judgment was for plaintiff for £3 ou the claim, and also on the counter- 
claim. 


Electric Tramways Construction and Maintenance Oo. (Ltd.). 


The petition of E. Horton and others for the winding-up of this company 
stands over till next sittings, negotiations being in progress for the sale of 
the orders for the construction of certain tramways. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


The governors of George Heriot's Trust invite applications for the 
post of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and junior assistant instructor in mechanical 
drawing; for an assistant professor to lecture on Physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
Phys: for an assistant professor for the chemistry department, 
and for a chief lecturer in pure and applied mathematics. Further 
information is given in an advertisement. Full particulars from the 
principal at the college. Applications to the treasurer (Mr. David 
Lewis) by Sept. 8. 

A competent electrician and linesman is required for the Lagos 
Government railway. Candidates should have experience in similar 
capacity and be familiar with the use of the Webb and Thompson 
etail for single line working, and have a good knowledge of Morse 
and general telegraph work. Salary £300 per annum, rising by 
annual increments of £10 to £350 per annum. See advertisement. 


The governing body of the Northampton Institute, Clerkenwell, 
E.C., require a mathematical instructor, Particulars from the 
principal, Dr. R. Mullineux Walmsley, 

The Metropolitan Railway Co. require an engineer to take charge of 
all maintenance and new works. Applications to secretary by Aug. 17. 

Buxton District Council require a shift engineer. Applications to 
resident engineer by Aug. 1. 

Agents are wanted in England and abroad for the sale of Stelje's 
typeprinting telegraph instruments. Particulars from Typewriting 

elegraph Corporation (Ltd.), 92, Queen Victoria-street, London, E. C. 
See advertisement. 

An electric tramway car draughtsman is required, with experience 
in drawing office of tramway car or railway carriage or waggon works. 
See advertisement. 


Mr. Alfred Baker, at present manager of the London County 
Council tramways, has been selected by the Birmingham Tramways 
committee for the position of manager of their municipal tramways. 

Capt. R. H. H. Boyes, D.S.O., R E., has been appointed super- 
intending engineer of the Southern District postal telegraphs. 

Mr. H. E. Blain, assistant superintendent of tramways at Liver- 
pool, has been appointed superintendent of tramways at West Ham. 

Mr. J. Lustgarten, B. Sc., and Mr. W. H. N. James, A. RC. Sc., 
A. I. E. E., have been appointed demonstrators in electrical engineer- 
ing at the Municipal School of Technology, Manchester. 

Mr. W. C. Brooks of Leyton has been appointed clerk to the 
electrical department of Gillingham District Council. 
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BDUCATIONAL NOTICES. 


University College of North Wales, Bangor.— In October a 
systematic course of instruction in electrical measurement and prac- 
fical electricity for students proposing to enter the profession of 
electrical engineering will be commenced. Fee for course, which 
extends over two sessions, 14 guineas per session. Calendars, &c., 
from the secretary and registrar, Mr. J. E. Lloyd, M A. 


Northampton Institute, Clerkenwell.— Full day courses in 
electrical, mechanical, and horological engineering will commence 
on Oct. 5. Particulars from the principal (Dr. R. Mullineux 
Walmsley), or at the citice of the Institute, See advertisement. 


Aberdeen. — The Council are applying for power to borrow 
£65,000 for electric lighting extensions, 


Argentina.—The Municipal Council of Junin (Buenos Ayres) 
have authorised Messra. B. Vacarezza & Co. to erect electricity works 
and to supply current for public and private lighting. 

-The Public Works committee of Buenos Ayres Municipality re- 
commend that the period of the conces:ion to be granted to the 
Grand National Tramways Co. in connection with their scheme for 
the conversion of their lines to electric traction should be for 60 vears 
instead of the 99 asked for, the first 30km. to be converted in two 
vears and the balance in four. 

La Plata Government have approved the plans of Mr. E. Cassels 
for constructing an electric tramway along the bank of the Riachuelo 
to the River Plate at Barracas al Sud. 


Bairow.—On Tuesday the Council in committee debated the 
0 of applying for an injunction to compel the British Electric 

raction Co. to carry out their contract to proceed with the conversion 
of the tramways to electric traction. 


Bath.—The Rural District Council have been advised by their Par- 
liamentary agents to make arrangements with a company for supply 
of electricity rather than let Bath Corporation come in. It is possible 
the Council will themselves apply for à provisional order. 


Batley.— Official inspection of the electric tramways in the heavy 
woollen district of Yorks took place on Tuesday. The running of 
the cars at Staincliffe, Ravensthorpe and Batley was found to be 
satisfactory, as also was the equipment, but in Batley, while descending 
a steep incline, the driver of a car lost control and the car collided 
with the one in front of it. 


Birkdale.—The electric tramway route in Trafalgar-road was 
officially inspected on Wednesday. 

Birmingham.—On Tuesday the City Council confirmed the 
appointment of Mr. R. A. Chattock, of Biad ford, as city electrical 


engineer in euccession to Mr. J. C. Vaudrey. 


Bradford.—At a meeting of the Tramway and Electricity com- 
mittees, on Tuesday, the subject of the amalgamation of the two 
departments was considered, and it was decided to recommend the 
Council, instead of appointing an engineer and manager of the elec- 
tricity department in succession to Mr. Chattock, to appoint a manager 
for both at a salary of £700 per year, rising by yearly increases of 
£100 to £1,000. It is probable that Mr. C. J. Spencer, the tramways 
manager, will be appointed to the position. 

The chairman of the Finance and General Purposes committee made his 
annual statement for the year ended March 51 on Tuesday. Tae gross 
profit on the electricity department was £40,067, and, after paying interest 
aud siokiog fund charges (£51,144), the net profit was £8,923, out of 
which £8,456 had been appropriated for depreciation, leaving £487. "The 
total net profit since the commencement of supply in 1889 has been 
£46,202, from which there has been written off in respect of depreciatiou 
of plant £52,911, leaving £15,291 unappropriated, which had been accumu- 
lated in accordance with the provisions of the Bradford electric lighting 
order. In addition to depreciation, £58,765 capital expenditure had been 
repaid. 

In regard to the electric tramways, the gross profit was £56,038, and, 
after providing interest and sinking fund, the surplus was £19,849, a result 
which was considered satisfactory, having regard to the expensive repairs 
and renewals which had been charged to revenue. The balance of £9,104 
atandiog to debit of revenue at the commencement of the year had been 
reduced bv £6,000, and it was proposed to utilise the available surplus for the 
past year (£19,849) in liquidating the remaining adverse balance of £3,104, 
and setting aside £9,000 towards the amount paid to the tramway com- 
panies for purchase of the unexpired period of their leases, and to apply 
£7,745 to depreciation of plant. 


Bradford.on-Avon.—4A provisional electric lighting order will 
be applied for by the District Council. 

Burton-on-Trent.—The official inspection of the electric tram- 
ways took place on Wednesday. The opening for traffic is fixed for 
Monday. 

Oardiff.—An amended report on the financial pocition of the 
electric tramways has been issued, and shows that, after providing 
for interest, sinking fund instalment, &c., the net profit for year to 
March 31 is £2,155. 4s. 10d. | 

Chippenham.— Mr. J. Enright has been engaged by the Council, 
at a fee of 25 guineas, to prepare a report on electric lighting. 


Cleethorpes.—The Council have applied for an extension of time 


for complying with the terms of their provisional electric lighting 
order, 1900. 


Croydon.—The Corporation have now adopted the scheme of 
extensions of the electricity undertaking recently prepared by the 
borough electrical engineer (Mr. J. Gray Scott), and referred to in 
our issue of July 17. Application has been made for sanction to 
borrow £70,950 for carrying out the scheme. 


Customs Regulations.— Electric transformers, specially con- 
structed for use in connection with surgical appliauces and opera- 
tions, are admitted into New Zealand free of duty. 

Electric incandescent lamps imported into Mexico pay a duty of 
15c. per kilo. gross weight. Shades, globes, chandeliers, &c. are 
dutiable according to their component material. Arc lamps, including 
their glass globes, are admitted free of duty. 


Dahomey.—The past year has marked considerable progress in 
this, one of the newest of the French possessions in Africa, and the 
opening up of the country to trade has led to developments in rail- 
way and tramway enterprise. Whydah, Porto Novo, Adjara, Sakété 
and other chief trading centres are being connected up by light 
tramways. Water power is available at several points in Dahomey, 
and it would be quite possible to utilise this power to work elec- 
trically the several lines of tramways working and in contemplation. 
The Dahomey railway, whose terminus is on the sea coast at 
Kotonou, is open for a distance of about 65 miles, and is being 
extended. It is of narrow gauge and could be readily converted to 
electric traction. ‘The fact that Dahomey adjoins our own colony of 
Lagos gives added interest to any development there of tramway or 
railway enterprise. 

Dover.—In the Corporation bill authorising the purchase of the 


undertaking of the Dover Electricity Supply Co. the period of the 
loan has been fixed at 35 years. 


Dublin.—The Citv Council in committee recommend the accept- 
ance of the terms of the consulting engineer (Mr. Robert Hammond) 
for continuing in his capacity as consultant. These conditions are :— 

1. The re-arrangement of present staff, the appointment of any additional 
staff if found necessary, and the complete control of same to be in Mr. 
Hammond's hands; 

2. The purchase of all materials required for working the undertaking to 
be considered by him before being finally dealt with by the Lighting com- 
mittee : 

ó. His work and that of his staff to be confined to the generation and 
distribution of electrical energy, dealing with coneumers being (except in 
an advisory capacity) outside their role; 

4. The accounts connected with his department to be under his super- 
vision, and all allocations to be made by him of the various items or 
expeuditure on revenue account ; 

5. The appointment to run for 12 months. 

6. All expenses connected with the running operations—viz., the items 
enumerated by the Board of Trade accounts, (a) coal and other fuel, (5) 
oil waste, water and atores, (c) wages of workmen, (d) repairs and main- 
tenance, (e) rates and taxes, (f) management's salaries, offices and legal 
expenses, insurance, &c., to be borne by the Corporation ; 

7. The fees payable to Mr. Hammond's firm to be 1,000 guineas, plus 
out-of-pocket travelling and hotel expenses of himself and any members of 
his staff when engaged instead of himself on the work, payable as to 
250 guineas at the end of three months, 250 guineas at the end of six 
months, and the balance on completion of period, the travelling expenses 
to be paid quarterly. For this fee the firm would be prepared, in addition 
to the work specified, to supervise the operations of the change-over and 
concurrent running, regarding which a report has already been submitted 
to Council. 

It is, of course, understood that all appointments made by Mr. Hammond 
shall be deemed to be of a temporary nature, and subject at the end of the 
period to the consideration and confirmation or otherwise by the committee 
or Council. 


Ealing. —The assessment of the tramways of the London United 
Tramways in Ealing has been reduced by the assessment committee 
from £4,000 net to £1,725, but the company still intend to appeal to 
Quarter Sessions, 


Edinburgh.—At the Corporation meeting on Wednesday, Treasurer 
Cranston moved that £10,000 of the profits on the electricity under- 
taking be carried to reserve, and that £4,000 be applied in relief 
of rates. 

The convener of the Electric Lighting committee (Bailie MackK&NZIE) 
asked that the matter be adjourned, as the accounts had not yet been 
before the Electric Lighting committee. At present the great reproach 
against municipalities in connection with tramways and electric lighting 
was that they were not making sufficient provision for depreciation, and 
he was anxious that Edinburgh should be saved from that reproach. 
Their capital expenditure had been rapidly rising. In 1900 they spent 
£200,000, and they put to the sinking fund over £14,000. In 1901 they spent 
£111,000, and put £20,000 to reserve. Their capital now was £800,000 while 
there was repaid by the sinking fund £112,000. That left them with an 
unredeemed capital of £688,518, and they were going to add this year 
£52,820 further. Next year they would have £714,000 of unredeemed 
capital. In 1904-5 they would have a further expenditure of £80,000, 
because they must tackle the condensing question and other things. By 
1907-8, after they had reduced their capital expenditure again to £45,000 for 
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that year, they would have a balance against unredeemed capital of £823,000. 
Five years hence the capital expenditure unredeemed would be £1,088,500, 
and a 10 per cent. reserve would mean £109,000, of which there existed 
at present about £27,500, leaving £71,350 to be made up during the next 
five years. In these circumstances he put it to the Council whether it 
was wise or prudent to dissipate that surplus. Those who favoured the 
building up of a strong reserve fund did not ask them to spend it impru- 
dently, or to spend it at all, until they were perfectly sure that their 
undertaking waa in a thoroughly sound condition. He urged the Council 
to make up the reserve fund to its maximum before beginning the doubtful 
policy of sudsidising the rates, a policy which had had disastrous results 
elsewhere. If they depleted the finances of the electric light undertaking 
he should be sorry, and he feared they would run a great risk. If it was 
proposed to reduce the price of the public arc lamps to £11. 10s. or £11, 
he would not oppose it, because it was in the way of business. He would 
move as an amendment that the matter be delayed till September, when 
the accounts would be before the Electric Lighting committee, and they 
would have an opportunity of making a recommendation. 

Mr. HARRISON supported the amendment. There were technical reasons 
for Mr. Mackenzie's proposal, and there was the further reason that 
municipal finance at present was discredited on account of municipal 
trading. 

Several members having urged the Treasurer to accept Bailie Mackenzie's 
offer, Treasurer Cranston offered to accept the proposal for a reduction to 
£11 per public arc lamp per anpum. 

This was agreed to. 


Electric Haulage on Canals.—It is stated that a scheme is being 
promoted for obtaining Parliamentry powers for the construction of 
a ship canal from London (or some point on the Thames a little 
&bove London) through Surrey and Hampshire to Southampton. 
Electric haulage will bs adopted on the canal, which will be 64 miles 
in lengtb, 80ft. wide and about 12ft. deep. | 


Electricity v. Metal Safes.— The Financial News recently gave 
particulars of & new electrical method of eafeguarding the precious 
metals and other treasures of the United States Treasury Depart- 
ment, It would appear that all attempts to safeguard this wealth by 
means of metal safes and strong rooms have been found useless, as the 
expert cracksman has succeeded in every case in forcing an entry, 
even against the newest and most formidable material employed to 
prevent the success of his efforts. It has now been decided to adopt 
an electrical method of circumventing this gentleman. The method 
is described in brief as follows :— 

First, the vaults are lined with hard wood, tightly joined at everg corner. 
Inside this lining is laid a thin coating of tinfoil. On this tinfoil is placed 
what looks like strong netting or the ordinary solid sheets of fly screen, 
except that the small wires of which it is composed are very carefully 
joined and highly polished. Over this screen of wires another lining 
of hard wood is placed. The meshes in the soreeu of wires are about zin. 
apart. The wires run continuously in every strand, from the floor up the 
sides, and join corresponding wires at the ceiling of the vault. At a point 
on top there is à feed-wire, which connects with the wires of the netting 
and forms a complete circuit. "This feed-wire leads off from the vault toa 
central station, at which a mild current of electricity is generated. The 
currentis alternating. Three times every five minutes it is varied, so that 
no succeeding five minutes will correspond with another five minutes. A 
peculiar and intricate mechanical contrivance is located at the top of the 
vault which will automatically give notification at the central station if 
the electrical apparatus. fails to work, or if the currents fail to charge all 
the wires in alternating shocks. If the walls, ceiling or floor of the vault 
are tampered with an alarm is rung at the station. 


Electric Lighting Notices.— The following additional notices of 
intention to apply for provisional electre lighting orders have been 
given :— 

H. J. ALMOND, for Chester-le- Street 

EMPIRE ELECTRIC Licht AND POWER Co, for Circenster, Great. Harwood 
and Ripon. 

LONDON ELECTRIC SUPPLE Corporation, for Wandsworth. 

SOUTHERN DISTRICT ELECTRICITY CORPORATION, for Cirencester and 
Evesham. 


Electric Tramways on the Continent.— It is reported that the 
Lower Corniche-road electric tramway, connecting Beaulieu-sur-Mer 
with Monte Carlo, will be opened in the autumn. The line from 
Nice and Villefranche to Beaulieu has been in operation some time. 


Electric Vebicles.—His Majesty the Kiug has, we understand, a 
decided preference for the electric motor vehicle over any other type, 
and has been an interested and regular client of the City and Sub- 
urban Electric Carriage Co. The Prince of Wales is also showing a 
liking for the electric vehicle, and has recently placed an order with 
the eame company for an electric brougham to seat four persons. 
‘This has now been completed, and great skill has been shown in 
producing a vehicle which shall give the maximum of comfort and 
convenience. Several points in the construction aud furnishing of 
the vehicle have been carried out to the Princes own instructions, 
including the provision of solid tyres. "The City and Suburban Com- 
pany have in course of construction several vehicles of special design 
‘for special work, and have orders in hand for a large number of 
electric motor vehicles, besides many cars aud carriages to be fitted 
with mr “ petro-electric " motor, for which many interesting claims 
are made. 


Eton.—The District Council have decided to instal an up-to-date 
fire alarm system. All the houses of each college are to be put into 
electrical communication with the fire station and firemen. 

Praud.—At Barnsley Police Court last week a man named Navey 
was convicted of fraudulently obtaining a dozen incandescent lamps 
from Mr. H. Wainwright, and a further dozen from Mr. James 
Taylor, electrical engineers, Barnsley. Prisoner represented himself 
to be connected with a colliery at Mexborough, at which extensions 
of the electric lighting plant were to be made and asked prosecutors 
for estimates for the work.—One month's imprisonment on each 
charge. | 

Fremantle (Western Australia).— The concession granted to 
the Electric Supply Co. of Western Australia for the construction 
of electric tramways in this district has been cancelled by the 
Municipal Council. 


Gainsborough.— The District Council have decided to apply for 
a provisional electric lighting order. 

Goole.—The Council have applied for an extension of time for 
carrying out the terms of their provisional electric lighting order, 
1901. 

Grimsby.— The accounts of the electricity department for year 
ended March 31, together with the second annual report of the 
borough electrical engineer (Mr. W. A. Vignoles), have been issued. 
The capital expenditure is £71,253. 148. lOd., an increase of 
£13379. ls. 5d. during year. Total receipts were £7,428. 188; 
generation expenses, £2,612. 128. 8J.; cost of distribution was 
£131. 178. 5d.; maintenance and renewal of public lamps, £275. Cs. 7d.; 
rents, rates and taxes, £312, Lls. ; management expenses anil general 
establishment charges, &c., £736. 16: 7d.; aud insurance, &, 
£62. 18°, 2d. Interest amounted to £2,872, and sinking fund instal- 
ment to £1,826, leaving a deticiency of £1,421, compared with £2,015 
last year. 

Mr. Vignoles gives particulars of the extensions of plant on order and 
projected for.1903.4. Application bas been made for sanction to borrow 
£7,000 for additional feeder cables, &c., and for the erection of a sub- 
balancing station. There are at present 70 10-ampere and 10 6-ampere 
arcs for public lighting. The coosumption of current for power his 
increased, and in view of the reduced charge for current for this class of 
work a greatly increased demand is anticipated. There are at present 
motors equivalent to 61 H.P. connected, 16 UH. p. having been connected 
siuce March. The equivalent of 21,334 8 c.p. lamps was connected to the 
maios on March 31. Duriog the year 653,438 units of electrical energy 
were sold, 372,114 being for traction, 95,702 for public and 185,022 for 
private lighting. The maximum supply demanded was 508k w., the capacity 
of the plant being 900kw. The total cost of production was 1°4d. per unit. 

Hackney (London).—The Council have authorised the Ele:tric 
Lighting committee to light Downham, Victoria Park and Cazenove 
roads by 40 small arcs, the estimated annual cost being £320. 163, 7d. 


Halifax —The Council are recommended to extend the electric 
tramways from Hove Edge to Brighouse, about 11 miles. 


Hull. -The National Telephone Co. have given notice of appeal 
from the recent judgment of Mr. Justice Buckley dismissing their 
action against Hull Corporation (reported in our issue of July 3). 
There is, however, a likelihood of the dispute being settled amicably, 
as at the meeting of the Telephone committee on Monday it was 
reported that certain preliminary negotiations had taken place, the 
basis of the proposed settlement being that the National Company 
should consent to inter-communication between their system and 
the municipal one in return for the Corporation allowing their 
underground cables to remain. 

Ilkeston.—The charge for electric current has been fixed at 4d. 
per unit for the first 800 units tor lighting and 2d. per unit for power. 

Lecce (Italy).—It is stated that some successful experimenta have 
been made in the utilisation of electric currents in agricultural work 
in this district, Electricity was used for the germination of seedlings, 
and the results are said to bave been encouraging. "The experiments 
were conducted much on the lines of Prof. Lomstrom. No data have, 
however, yet been collected as to the actual effecta of the experimenta. 
The efforts of the experimenters on the occasion were confined to the 
tobacco plant. l 

Leeds —The Tramways committee have approved of increases 1n 
officials and other employés wages amounting to over £5,000 per 
annum, 

Leicester. The Council resolved on Tueeday to apply for sanction 
to a further loan of £100,000 for electricity supply. Of this £30,77: 
has already been spent, the total capital expenditure being £221,843. 

Councillor Edwards explained that the electricity department was making 
satisfactory progress. On June 30 there were 1,912 meters, and during 
the last year they had sold 1,715,302 unite, an increase of 191,522 on the 
previous year. Since the commencement of supply iu 1894 there had been 
a gross profit of £52,925, of which £22,714 had been spent in interest and 
£20,203 in sinking fund. The whole of the new capital would not be taken 
up at once. : 

Light Railways —The Burton and Ashby Light Railway order 
was considered by the Board of Trade on Tuesday. Swadlincote 
Council objected, and Sir Herbert Jekyll reserved decision. 
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The Lastingham and Rosedale Light Railway (extension of time) 
order has been submitted to the Board of Trade for confirmation. 
Objections by Aug. 15. 

An inquiry was recently held by the Light Railway Commissioners 
into the PPAR of the Bideford, Westward Ho ! and Appledore 
Railway Co. for permission to work the line as a light railwav, and 
to extend from Broad Quay, Bideford, to near the end of Long Bridge, 
to make two loop-lines and to extend the line from Northam to 
Appledore. The application was granted, with the exception of the 
Bridge extension. 


London County Council —At Tuesday's meeting it was res;lved 
to ee loans to Poplar, £3,345, and Hampstead, £1,273, for electric 
lighting. 

St. Marylebone Electric Lighting.—'The Finance committee reported 
receipt of a letter from the Parliamentary agents of the St. Marylebone 
Borough Council asking whether, if the Borough Council obtained a licence 
from the Board of Trade under the Electric Lighting Act, 1882, to supply 
electricity within the borough, this will remove the legal objection to the 
Council sanctioning the proposed lcan for the purchase of the undertaking 
of the Metropolitan Electric Supply Co. in Marylebone. The solicitor had, 
upon the instructions of the committee, obtained the opinion of Mr. 
Haldane, K.C., who advised that if the licence were obtained, the Borough 
Council would acquire such legal power to borrow as would justify the 
Council in sanctioning the borrowing. Inasmuch, however, as the maxi- 
mum period for which the Borough Council can be authorised to supply 
electricity under such licence is seven years, Mr. Haldane advised that the 
period for the repayment of the loan be limited, in the first instance, to the 
period of the licence. After the Borough Council has completed the pur- 
chase of the undertaking, and the Board of Trade has fixed the date of 
commencement of the St. Marylebone Electric Lighting Order, 1901, the 
Council will be in a position to vary its order sanctioning the borrowing by 
extending the period for repayment of the loan thereby authorised. 

The committee added that the acquisition of the undertaking has been 
rendered compulsory by Act. of Parliament, and the purchase price has 
been determined by arbitration, and under these circumstances l'arliament 
has taken upon iteelf the responsibility for the proposal, so that the Council 
i^ hardly in a position to exerci: e the discretion reserved toit in ordinary cases. 
The Committee, therefore, recommended that Messrs. Sharpe, Parker, 
Pritchards & Co., parliamentary agents to Marylebone Council be informed 
that the Council is advised that, if the Borough Council obtains a licence 
from the Board of Trade under the Electric Lighting Act, 1882, to supply 
electricity within the borough, thia will remove the legal objection to the 
Council sanctioning the loan for the purchase of the electric light under- 
taking of the Metropolitan Electric Supply Co., authorised by the Borough 
Council's special act, and the Council will then be in a position to consider 
the application of the Borough Council upon ite merits ; that in the first 
instance the period authorised by the sanction of the Council (if given) for 
the repayment of the loan will be limited to the period of the licence, but 
that such period is open to reconsideration after the purchase of the uuder- 
taxing, and after the date for the commencement of the Borough Council’s 
electric lighting order has been fixed by the Board of Trade." 

Dr. NAPIER said he gathered that the committee had not inquired into 
the question whether the purchase made by Marylebone was a proper pur- 
chase, and a purchase on which the Council might reasonably lend money. 

Mr. BEECHCBOFT could not help thinking that the Council had taken a 
rather unhelpful attitude in this matter. The Borough Council only asked 
for sanction to borrow, and it seemed that they were merely delaying the 
matter, during which time the unfortunate borough would have to pay 
interest. 

Mr. E. Waite thought the committee ought to give further information 
‘to the Council, for this was a serious matter for Marylebone. If the loan 
was only sanctioned for seven years it would mean an increased charge on 
the rates of 38. in the E to repay principal only. He would like to know if 
the committee would be prepared to extend the period after the seven 
years if the Borough Council got the licence from the Board of Trade. 

Lord WELBy, in reply, said the committee had tried to be helpful to the 
local authority, but they could not act when they were advised that the 
local authority had no legal power to borrow. With regard to the ques- 
tions raised by Mr. White, they required careful consideration, and it would 

be impossible for the committee to consider them until the Borough 
Council obtained power to borrow. l 
. The recommendation was then approved. l 
Lighting Greenwich Tunnel.—The London Electric Supply Corporation 
have offered to reduce the charge for lighting Greenwich Tunnel from 2d. 
to 13d. per unit on condition that the Council do not work the lifts on 
Sunday. This offer was accepted. 
Contractors Delay.—The Highways committee reported that Messrs. 
Walter Scott (Ltd.), who supplied rails in connection with the reconstruc- 
tion for electric traction of the Tooting section of tramways, had render ed 
themselves liable to deductions of £4,575 in respect of delays in delivery 
of materials. Finding that the work was not seriously retarded, the com- 
mittee recommended that £455 be retained by the Council, and this was 
carried, 

Obstruction to Electric Curs.—The Highways committee reported that 
there had been several cases of maliciously inserting pieces of metal and 
wire in the conduits on the Westminster to ‘looting electric tramways, 
creating short-circuits, traffic being in consequence seriously interfered 
with. A reward of £25 had therefore been offered to any person supply- 
ing information that would lead to the conviction of the offenders. ‘Ihe 
action of the committee was approved. 

Fire Brigade.—After a lengthy discussion and defeat of an amend- 
ment to refer the report of the General Purposes committee back for 
further consideration, the Council approved the appointment of Captain 
James de Courcey Haniilton, R. N., as Chief Oflicer of the Metropolitan Fire 


renewals and depreciation. 


Brigade at a talary of £900 per annum, with certain pension righte, quarters, 
coal, light, medical attendance, uniform and travelling allowances. 

Resignation of Mr. A. Baker, Tramways Menager.—It. was anuouaced 
by Mr. Benn, chairnian of the Highways committee, that Mr. Alfred Baker. 
manager ‘of the tramways department of the Council, had b2en offered 
and had accepted the position as manager of the Birmingham Corporation 
tram ways at a salary of £1,500 per annum. Mr. Baker offers to render all 
assistanc» in his power to the Council pending the appointment of hia 
successor. Mr. Baker has been in the service of the Council since 1899, 
and has had over a quarter of a century's experience in tramways manage- 
ment. He firat occupied the position of manager with the Nottingham 
Tramways Co., and was retained as mauager when these lines were trans- 
ferred to Nottingham Corporation and converted to electric traction. 

The Highways committee further reported the serious illness of Mr. W. 
Scott, tramways traffic manager, and that gentleman's engagement is, we 
understand, to be terminated on Dec. 51 next. 

Louth.—A committee is considering the subje:t of providing 
electricity supply. 

Manchester.—The report of the tramways department for year 
ended March 31 shows traffic receipts £306,249. 153. 5 J., miscellaneous 
receipts and rent of lines £11,709. 183. 7d, total £317,960. 93. 2d, 
against £111,307. 123. 7d. for preceding year. Working and other 
expenses were £193,989 1 Is. 9d., against £64 688. 163. 5d. 

The gross profit was £123,970. 17s. 5d., against £46,618. 16s. 2d. With 
interest added the sum available was £126,566. 163. 5d. Interest on capital 
expended was £39,968, rent of lines leased by Corporation £8,545, while 
£30,000 was given in relief of rates, and £39,551 was placed to reserve, 
The expenses per car-mile were 6'95d., com - 
pared with 8:10d. in 1901.2. The expenses for electrical energy rose from 
1'45d. per car-mile in 1901-2 to 1:91d. in 1902.5. The cost of cleaning and 
oiling the cars, cleaniog and sanding track, the ticket and cash account 
departments, and the car shed establishment have all fallen. The total 
traffic expenses per car-mile have declined from 424d. to 555d. Manage- 
ment expenses, miscellaneous office expenses, &c., had also fallen. Repairs 
and maintenance had cost slightly more than last year. A total car mileage 
of 6,582,056 was run ; the number of passengers carried was 66,819,157 ; 
and the average receipts per car-mile were 11:524. 


Mandalay (Burmah).— Electric tramways are being constructed 
in this city, and the question of giving a supply of electric current 
for publie and private lighting is under consideration by the 
municipal council. 


Mexico.—There was an increase in the imports into Mexico from 
the United Kingdom of electric apparatus and parts of £1,000 in 
1902 compared with 1901, but a falling off of £1,500 compared with 
1900, the figures being 1900 £3,112, 1901 £571, 1902 £1,536, Tele- 
graph wire and apparatus showed an increase over 1901 of £600, 
and a decrease of £750 compared with 1900, the figures being 1900 
£1,885, 1901 £524, 1902 £1,131. There has been a considerable 
increase in the number of electric power transmission installations 
in Mexico recently. This development is greatest in the State of 
Vera Cruz, where 30,000 H P. is working or in course of erection. 

Mozambique.—Land telegraph lines are now established from 
Mozambique to Parapat, over 100 miles to the south, and to Fernando 
Velloso, 60 miles to the north, following the coast line. It is stated 
that further extensions of these lines are contemplated, but that want 
of funds will delay this work for some time. | 


Mid-Yorkshire Tramways.—The first section of these tram ways 
was opened for traffic on Thursday, last week. 

Newark.—The Derbyshire and Nottinghamshire Electric Power 
Co. have taken over the Council's provisional electric lighting order, 
refunding the Corporation the cost of obtaining the order. The site 
purchased for the electricity works has been acquired by the company. 

Newcastle-on-Tyne.—The electric tramway route from Tyne- 
mouth-road to Wallsend will be opened for traflic to-day (Friday). 


New Zealand.—The New Zealand Government have decided to 
utilise the Huka Falls in North Island for the generation of electric 
current, and a Swiss engineer has been called in to prepare and carry 
out a scheme. ; 


Northampton.—The Council have instructed the Finance com- 
mittee to re-open negotiations for the purchase of the undertaking of 
the Northampton Electric Light and Power Co. and to press forward 
the matter with all despatch, so that the question may be considered 
before the tenders for the proposed tramway power station are dealt 
with. The committee have engaged expert advice, and have arranged 
for a visit of inspection to the works early in August. 


Norwich.—On the recommendation of the Executive committee 
the Corporation have granted the application of the National Tele- 
phone Co. for underground wayleaves. The committee also report 
that the Norwich Mutual Telephone Co. have failed to carry out the 
work set out in an agreement dated Dec. 21, 1900, between the 
Corporation and the company within the time limited—viz, by 
June 29, 1903. Negotiations are, however, proceeding between the 
company and a firm of contractors to equip a telephone exchange. 


Patent Law in Mexico.—The Mexican Congress is discussing a 
bill providing that trade-marks shall be registered and pstents tor 
inventions granted without previous investigation respecting their 


| novelty-and originality. A special code of penal laws for the pre- 
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vention of fraudulent use of trade-marks, &c, and the violation of 
patent rights is to form an annexe to the measure. 

Porto Rico.— During 1902 a line of overhead electric railway was 
established at Ponce, and a concession was also granted to a United 
States company for an all-electric line of railway from Bayamon to 
San Juan. Connected with this concession was that of a steam ferry 
to Ponce, so completing the connection right across the island. The 
first mentioned line is owned by the Ponce Railway and Light Co., 
which has recently completed its generating station for the general 
supply of electricity in competition with the existing electricity 
supply undertaking, which has hitherto done an excellent business 
on the small capital of £12,000. This company earned a net profit 
in 1902 of 20 per cent. 

Presentations.—The staff and employés of the Birmingham Cor- 
poration electricity works have presented a silver salver to Mr. 
John C. Vaudrey, on his retirement from the position of city 
electrical engineer. 

The members of Croydon Electricity committee have subscribed 
for a handsome timepiece for presentation to Mr. J. Gray Scott, 
borough electrical engineer, on the occasion of his approaching 
marriage. 

Russia.— It is stated that if the new customs tariff which is about 
to be introduced into the Russian Empire comes into force the duty 
on machinery will be so raised as to render it necessary for machine 
manufacturers trading with Russia to establish branch works there. 
Several large German manufacturers of electrical and other machinery 
are contemplating this course 

The Walsall municipality is obtaining a loan of £2,000,000, a 
portion of which is to be used in the conversion to electric traction 
of the tramway system of the city. 

In Lithuania a number of electrical projecta have been sanctioned. 
Besides electric lighting, there is a scheme for introducing electric 
tramways and for connecting up Vilna with St. Petersburg by tele- 
pon the experiments which have been made in this connection 

aving proved successful, 


Saffron Walden.—In consequence of the receipt of notices by two 
companies of intention to apply for provisional electric lighting orders 
a committee has been appointed to consider the general subject of 
electricity supply. 


St. Anne’s-on-the-Sea.—For the financial year ended March 31 
the gross profit on the electricity undertaking was £1,519. 83. 44d., 
and after meeting interest and sinking fund there was a net profit 
of £94. 188. 44d. Capital expenditure is £25,382, and £12,0231is 
to be expended on additional plant to provide for the supply of 
current for the tramways. There were 179,190 units generated, 
including 83,764 sold to private consumers and 71,797 supplied to 
the public lamps, of which there are 32 ares and 134 incandescents. 


Somaliland.—It is stated that the Government propose to con- 
struct a narrow gauge railway and a telegraph line across Somali- 
land. Lieut. Gandy, in command of two non-commissioned officers 
and 50 men of the telegraph battalion Royal Engineere, embarked 
at Woolwich on Tuesday for Somaliland, 


Stepney (London).—The Council are considering a proposal to 
erect a second electricity generating station and dust destructor at 
: Blyth’s Wharf, Limehouse, a site recently purchased. 


Stokefleming (Dartmouth).—The Parish Council have asked the 
d Electric Supply Co. to tender for the electric lighting of the 
village. 

Stourbridge.— The question of establishing electricity sup ply is 
now to be dealt with by Railway and Destructor committee, 


Sunbury.—Edmundson's Electricity Corporation offer to extend 
the electric lighting mains from Twickenham to this district, and to 
give supply to p consumers at 7d. for the first hour's maximum 
demand, and 3d. after, and for public lighting at 24d. per unit. 


Topsham.—A canvass of ratepayers is being made to ascertain the 
probable demand for electric current. 


Trowbridge.—The Council have applied for two years’ extension 
of time to carry out their provisional electric lighting order. 


Trunk Telephones in Lancashire and Yorkshire.— The Post- 
master-General has written to Mr. C. M'Arthur, M P, to say that 
the trunk telephone service between Liverpool and the manufac. 
turing districts of Lancashire and Yorkshire will be greatly improved 
in the near future by the opening of additional circuits between 
Liverpool and Wigan (two circuits), Accrington, Bolton, Burnley, 
Bury, Oldham, Rochdale, St. Helens and Huddersfield. The com- 
pletion of the whole of these circuits depends on that of a new under- 
9 1 line between Liverpool and St. Helens, which he liopes will 

finished early next month. Five additional circuits are also being 
provided between Liverpool and Manchester, and these are being 
pushed forward rapidly. 


, Tunbridge Wells.—'The Corporation are considering the advisa- 
bility of obtaining powers to extend the area of supply to enable 
them to provide a supply of current to the workhouse at Sandhill. 


Vienna — Electric traction is to be adopted on the Metropolitan 
Railway. 


West Ham.—The report of the electricity department for the 
year end«d March 31 shows the capital expenditure to be £185,147, 
an increase of £53,740 on the year. The annual revenue was £24 902, 
against £21,073 in 1901-2, and the expenses £15,165 compared with 
£13,688. The net profit was £2,503, against £1,137 in 1902 anda 
defic'ency of £2,499 in 1901. £1,000 has been carried to reserve 
and the balance (£1,699) retained in view ot the rapidly-increasing 
charges of the Canning Town station. Last year 1,930,563 units of 
current were sold, at an average price of 3:57d. per unit for private 
and 1:391. for public lighting, compared with 1,635,540 units at an 
average of 36d. and 1:07d. respectively in 1901-2. 


Wigan.— Tre electric tramway from Newtown, Pemberton, to 
Ashton-in-Makerfield is to be constructed to standard gauge, and the 
Electric Light and Tramways committee recommend that several other 
10utes be constructed or re-constructed to the same gauge. 


York —The accounts of the electricity department were presen'ed 
to the Council on Monday :— 

The chairman of the Elec'ricity committee (Mr. Scott) stated that the 
total revenue had been £7,454. 17s.. which showed a steady increase, and 
total costs were £5.243. Gross profit had been more than exhausted in 
paying intereat and sinking fund, aud the net deficiency on the year was 
£7S0, reduced to £351 by £448 taken from reserve. The average price for 
current for private lighting was 5'60d. per unit, and for public lighting 
174d. Their engineer (Mr. Midgley) thought they had reason to hope they 
would make up the whole of their luss in the fifth year. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter early in the week. 


TENDEBS INVITED. 


Swindon Corporation invite tenders for the supply, delivery and 
laying of rails, pointe, crossings and accessories for the permanent 
way of the Corporation’s tramways, and all material and labour fcr 
the construction of the underbed and for the paving of the tramways. 
Specifications, &c., may be seen at the offices of the consulting 
engineers (Messrs. Lacey and Sillar), 78, K ing.etreet, Manchester, and 
2, Queen Anne’s gate, Westminster, and may be obtained from the 
latter office only. Tenders to town clerk (Mr. Robert Hilton), Town 
Hall, Swindon, by Aug. 26. See also advertisement. 


West Ham Corporation invite tenders for traction switchboard, &c., 
complete with electrical equipments, Specifications from the borough 
electrical engineer (Mr. James K. Bock), Abbey Mills, West Ham, 
after Aug. 4. Tenders to town clerk (Me. Fred E Hilleary), Town 
Hall, Stratford, E., by 4 p.m. Aug. 21. An advertisement contains 
further particulare. 


Northampton Corporation invite tenders for the supply and erec- 
tion of boilers, steam, exhaust and water piping, condenser, cooler, 
water-softening plant, mechanical draught, &c. ; steam generators, 
dynamos, battery and booster, switchboard, travelling crane, station 
lighting, &c. ; overhead trolley equipment; underground feeders, 
puo: and telephone wires; cars, permanent way, power station 

uildings, car eheds, workshops, offices, &c. Tenders to town clerk 
(Mr. Herbert Hankinson), Guildhall, Northampton, by noon Aug. 15. 


Brighton Corporation invite tendera for electricity meters for one 
year from Sept. 1 next. Tenders to be lodged at Town Hall, 
Brighton, by 10 &.m. Aug. 10. 


London County Council invite tenders for two low-tension switch- 
boards, and for erection of one in each of the sub-stations at Camberwell 
and New Cross, Tenders to the clerk, County Hall, Spring- 
gardens, S.W., by 10 am. Aug. 11. 


London County Council invite tenders, by Oct. 6, for four 5,000 f. P. 
steam engines suitable for driving three-phase generators, 


Tenders zre invited for the supply and erection of electric cables, 
fittings, &c, required by Messrs. Graham, Morton d. Co. (Ltd), at 
their new engineering works, Hunslet, Leeds. Tenders to Black 
Bull-street, Leeds, by Aug. 7. 


Birmingham Tramways committee require names of contractors 
desirous of tendering for manganese steel points and crossings, taper 
steel side poles and bracket arms, suspension ears, pull-offa, section 
insulators and overhead materiale, hard-drawn copper trolley and 
stranded steel span wire. Specifications from city engineer and 
surveyor. 

Rochdale Corporation invite tenders for 16 double-deck double- 
truck and 20 double-deck single-truck cars, and five single deck 
combination cars, with all trucks, motors and accessories. Tenders 
to town clerk (Mr. James Leach) by Aug. 10. 
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Halifax Tramways and Electricity committee invite tenders by 
noon Avg. 4 for an additional feeder cable. 


Stockport Tramways committee invite tenders, by Aug. 4, for tools 
for tramcar sheds and workshops, a 10 B.H.p. electric motor, &c. 

The magistrates of the town of Utrecht (Holland) invite tenders 
for generating plant and machinery for an electricity station. Speci- 
fications from the town clerk and tenders to the Town IIall, Utrecht, 
before Oct. 1. 

The French Post and Telegraph authorities invite tenders till 


Aug. 13 for 170,000 porcelain insulatora, Tenders to 103, Rue de 
Grenelle, Paris, 


The Belgian Provincial Government authorities, Lie, invite 
tenders, until Aug. 6, for converting the tramway between Licge and 
Jemeppe; and also the authorities at Mons require tenders for con- 
verting the line between Charleroi.Sud railway station aud Mon- 
tigmes-sur-Sambre and between Charleroi-Sud and Gilly to electric 
traction. ! 

The Spanish Postal Telegraph authorities, 10, Carretas, Madrid, 
are inviting tenders up to 2 p.m. of Aug. 20 for the establishment 
and working for à maximum period of 20 years of a telephone system 
in the town of Gerona, A concession has been applied for, and will 
form the basis of the tender, the competition turning upon the 
reduction of the time for which the concession is granted. 

Similar tenders are invited up to Aug. 20 for the construction ofa 
telephone from Gijon to Pola da Siero, for which an upset price of 
about £13 rer kilometre has been fixed. The Madrid Gazette of 
July 21 contains further particulars. 


French Colonial. Ministry, rue Jean Nicot, Paris, invite tenders 
(until Aug. 11) for 60,000 kilos. of annealed and galvanised iron 
wire for the Indo-China telegraphs. 


TENDERS REOBIVED AND ACCEPTED. 


The Cleveland Trust have accepted the tender of the ABP. 
Accumulator Co. for a storage battery of 103 celle and 500 ampere- 
hours capacity for their Saltburn-by-Sea electricity works at 
£457. 78. 10d., with an allowance of £120. 123. for the old battery. 
The following is a complete list of the tenders submitted :— 


A.B.P. Battery Co. Hart Accumulator Co...£507 1 0 
(He ted) £457 710 Brueh Co cece cues 418 0 O* 
D. P. Battery Co. (Ltd). 707 10 0* | Baker, Bauer & Co. 585 0 0 


Tudor Accumulator Co. 621 0 0 | British Accumulator Co. 373 6 5 
Chloride Elec. Stor. Co. 551 0 O* | Sanders, Rehders & Co., 364 0 O* 
The allowance for old battery varied from £120. 12s. to £30. Iu tenders 
marked * no price was given. 


London County Council on Tuesday accepted the tender of 
Clarke & Co. for electric light wiring and bell fitting at Rother- 
hithe fire station at £211. Six tendera, varying from £211 to 
£223. 83. 61., were submitted. 

The London County Council received the undermentioned tenders 
for the construction of a pier, river wall and condensing pipes at 
Greenwich generating station :— 


J. Cochrane & Sons A. Thorne ........ ... £64,341 8 11 

(accepted) ).. ... . £55,558 19 9 Pethick Bros 4, 63,165 8 0 
T. Pedrette & Co.... 89, 355 16 3 J. B. Squire & (. . . 57,540 1 5 
Sir Hiram Maxim Fasey & Son ...... 52,939 18 1 


| A. 
65,100 14 10 


Stepney (London) Borough Council received the following tenders 
for fee J, suction and other pipework, storage tank and water. softening 
plant :— 


Elec. and Eng. Co. 


Babcock and Wilcox (rerom- Fraser and Fraser 1,860 
mended for acceptance) .. £1,612 | E. Le Das & ( . 1,731 

Thos. Waite........ ... 2 A: 2,025 | Rartrams Limited ............ 1,684 

Sir Hiram Maxim Electrical | Royles Limited ............... 1,612 
and Engineering Co. ...... 2,006 


For the supply and erection of the steel work for the first portion of 
Greenwich generating station the following tenders were received :— 
J. Westwood & Co... £36,808 14 6 Horseley €o. ......... £41,517 6 5 
Fulham Steel Wks. Co. 45,297 O 0| Dorman, Long & Co. 39,831 7 4 
The tender of Dorman, Lony & Co. was recommended for acceptance, 
but a discussion aros» as to placing the order with J. Westwood & 
Co., and it was left to the chairman of the Highways committee to 
accept the tender of that firm subject to certain conditions. 

Gloucester Corporation have accepted the tenders of the British 
Electric Equipment Co. for overhead line materiale, rail bonds, 
and erection of poles and overhead equipment at £2,857. 93. 104. ; 
and also for cables, troughs and feeder pillars (Callender's V. B. cables), 
at £5,204. 14 7d. The other tenders set out in our issue of the 17th 
inst. have also been accepted. 


Hammersmith (London) Council have received the following 
tenders for pumping plant, motors, &c. :— 


Witting, Eborall & Co. John Spencer & COo £2,622 
(accepted)... ......e ꝗ . £1,000 | Lahmeyer Electrical Co. ... 2,713 
Crompton & Co 2,545 


Hammersmith (London) Council have also accepted the tender of 
the Reason Mfg. Co. for arc lamps and accessories at £373. 


The Electrical Power Storage Co. have obtained a contract (through 
Messrs. Crompton & Co.) for a storage battery for Gloucester 
Corporation. 

Ealing Town Council have accepted the tender of Mr. J. Harvey 
for pipework at £908. 16s, 4d. 

Radcliffe (Lanes) District Council have accepted the tender of 
J. Wolstenholme & Son for steam pipes, &c., at £1,620; that of 
Crompton & Co. for a balancer and motor generator at £645, and that 
of the British Accumulator Co. for a storage battery at £689. 158. 

The British Westinghouse Co, have received an order from 
Beckenham District Council for the supply of electricity meters. 


Leicester Corporation accepted on Wednesday the tender of Dick, 
Kerr & Co. for 58 complete electric tramcars at £510 per car. 


Redfern (N.S.W.) Town Council have placed an order with the 
Australian General Electric Co. for 170 Thomson- Houston arc lamps 
at £1,500. 

Ipswich Corporation have placed an order with the British Westing- 
house Company for a watering and track-cleaning car, complete with 
all electrical equipment. 

Coventry City Council have accepted the tender of the Alphons 
Custodis Chimney Construction Co. for the erection of a chimney 
stack at £1,543, and that of Kelley & Son for building extensions at 
£1,772. 11e. 4d. 


Chelsea (London) Council have accepted the tender of Thompson 
Bros. for wiring the lower hall at the Town Hall at £92. 


BUSINESS NOTICES. 


The works of the * Robertson” Incandescent Electric Lamp Co. 
Brook-green, Hammersmith, W., will be closed from Aug. 1 to 10. 

Messrs. Geipel and Lange have removed to 724, St. Thomas-street, 
London, S. E., where all future communications should be addressed. 

The works of the IIart Accumulator Co., Marshgate-lane, Stratford, 
London, E., will be closed for ‘the whole of the week commencing 
Aug. 3. A small emergency staff will be retained. 

The works and despatch department of the Zurich Incandescence 
Lamp Co. will be closed from noon Aug. 1 to Monday, Aug. 10. 

Messra. C. H. Cathcart & Co., 3, Dorset-buildings, Salisbury-square, 
Fleet-street, London, E.C., notify that their telephone number has 
been changed from 266 to 5,081 Holborn. 


The Electrical Engineer Institute of Correspondence Instruction has 
been established at Temple-chambers, Temple-avenue, London, E.C. 


BANKRUPTCIES AND LIQUIDATIONS. 


At the London Bankruptcy Court on Friday the firet meeting of 
creditors of N. F. Nalder, electrical engineer, was held. Liabilities 
were returned at £10,218, of which £8,782 was unsecured, assets nil. 
No proposal being submitted. 


The inquiry into the failure of the Desrumaux Automatic Water 
Softener and Purifier (Ltd.) was concluded on Monday. Unsecured 
liabilities were £9,036, assets £2,831, and deticiency as regards con- 
tributories £53,400. 

The Electric Tramways Trust (Ltd.) is to be wound up voluntarily. 
Mr. Leslie Morse, 32, Queen Victoria-street, London, E.C.,is liquidator. 


Plant for Sale —Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E. C. See 
advertisement. 


Warehouses to Let.—Me:sra. R. and W. Paul (Ltd.), Ipswich 
have warehouses at the IIyde, Colchester, to let, with large frontage 
to river and rail. See advertisement, 


Catalogues.—Prices and particulars of Pelton wheels and small 
water motors are to hand from Mr. Percy Pitman. Mr. Pitman’s 
name is prominently associated with the development of this branch 
of engineering work, and in this price list he illustrates and describes 
a variety of apparatus employed in water-power installations. Ina 
number of cases the machines have been supplied to drive electric 
generating plant. 


Under the title of“ Stellite and Stellite Things,” a neat little slip 
list of the manufactures of the Electric and Ordnance Accessories Co. 
is issued. Copies can be obtained from the company. 

A very neat and useful pocket catalogue of Chloride accumulators 
has been issued by the Chloride Electrical Storage Co., Clifton Junc- 
tion, near Manchester. In over 100 pages of closely-printed matter 
a vast amount of information concerning storage batteries and their 
uses is given, including tabulated prices and details of Chloride 
accumulators. 

The London Electric Wire Co, Playhouse-yard, Golden-lane, 
London, E.C., have ready a new trade list of lamp flexibles manu- 
factured to the new specification of the Cable Makera’ Association. 
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B.T.-H. Edison Lamps. — The eum eec ger tay Meus An 
is supplying a round bulb lamp for window and other decorations 
MAUS d and for general installa- 
tion where a short bulb 
is desirable. The fila- 
ment is, as shown in the 
aecompanying  illustra- 
tion, in spiral form, and 
is supported by a single 
anchor, giving mechani- 
cal strength to thecarbon 
without casting shadows 
or interfering with the 
life of the lamp. The 
cap is fixed to the glass 
with a non-hygroscopic 
material, rendering the 
lamp suitable for use in 
| damp or exposed places. 
This lamp is 3]in. lon 

and 21in. diameter an 

is supplied in 8 c.p. and 
16 c.p. either for 100/125 
or 200/250 volts. 


Bxports of Blectrical 
Apparatus and Mate- 
rial. —The following list 
gives official particulars 
of the exports of British 
manufactured electrical 
apparatus and material (including telegraph and telephone wire and 
material, but not including electrical machinery, which is not separately 
specified) from July 22 to 28, with the ports of destination :— 
Africa—Alexandria, £31; Beira, £33; Cape Town, £329; Delagoa 
Bay, £160 (telegraph apparatus) ; Durban, £654 (including £47 telegraph 
material); East Landon, £165; Port Elizabeth, £110. Argentina— 
Buenos Ayres, £359. Australasia—Launceston, £17; Perth, £162; 
Sydney, £603; Wellington, £123. elgium—Ostend, £30. Canuda— 
Montreal, £21. China—Chemulpo, £65; Shanghai, £102 (telegraph mate- 
rial). Denmark—Copenhagen, £950 (telegraph cable). France Boulogne, 
£25. Germany—Hamburg, £406 (including £350 telegraph material). 
Gibraltar, £208 (including £86 telegraph material). Holland — Amster- 
dam, £125 ; Flushing, £12 ; Rotterdam, £38. Hony Kony, £46 India — 
Bombay, £370 (including £62 telegraph material); Calcutta, £364. 
Japan—Kobe, £29 ; Yokohama, £769 (including £70 telegraph material). 
Java—Samarang, £10. Portuyal—Oporto, £49. Spuin—Seville, £13. 
Straits Settlements—Penang, £412 (telegraph material); Singapore, £39 
(telegraph material). Total, £6,827, against £20,699 in the corresponding 
week last year (July 23 to 29). 


PATENT RECORD. 
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The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MkwnuRN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.— The wndermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
arc those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


February 5, 1903. 

2,704 C. E. G. GILBERT and J. S. HkcHT. Chingford. Automatic cut- 
out for arc lamps working in series on alternating circuits. 

2,713 W. E. Heys. Manchester. "Telephonie transmitters. (Hutchison 
Acoustic Co., U.S.) E 

2,746 J. R. Craia, jun. Glasgow. Electric service main switches, 

2,770 G. A. BAKER. Trolley poles. | 

2,774 W. KrNasLAND. -Ratchet-operated switches. 

2,784 E. Harron. Trucks for electric tramcars and the like. 

2,800 Y. M. HanscoiT-Bnaovfzrc, Electric call bel!s. 

2,805 C. Jenatzy (Fils), Magnetic clutches.* 


February 6, 1903. 


2,822 T. W. S. Hurchixs. Blackpool Dynamos and motors, 

2,849 W. A. Dutron. Dynamo electric speed regulator. 

2,853 T. H. Jones and T. L. Jones, Birmingham. Electric switch lamp- 

. holders. 

2,857 C. CLosw and J. Ramsey. Ears for trolley wires. 

2,861 A. Cox. Ipswich. Road-breaking machine for trenches, 3in, to 
18in. deep. 

2,865 C. OLIVER. Are lamps. 

2874 F. G. Terry. Intermediate switches. 

2,879 A. Loest, H. Scorr and AMERICAN ErrorutcAL NOVELTY AND Mrd. 
Co. Electric clocks. 

2,885 T. E. SLAUGHTER. Switches or cutouts, 


February 7, 1903. 
2,905 J. B. Cromrton. Keighley. Switches and poiats of electric 
tramways. l 
2,907 C. M. Linney and G. H. SurrH. Electric ignition for motor cars, 
2,928 R. ZuPrrINGER, Electric tramway systems. 
2,950 D. S. Monro. Glasgow. Couplings for conduits for conductora, 
2,955 J. A. Cots. Portable medical coils. 
2,940 M. Barr and E. Le Rione. Electric lighting. 
2,961 Siemens Bros. & Co. and L. M. G. FERREIRA. Electric semaphores.“ 
2,965 G. F. Mansuripce. ‘Telegraph and telephone cables. 
2,976 E. Knipeinc. Switches. 
2,980 E. S. W. Moore and T. L BovpEN. Speed regulationof continuous- 
current motors.* 
2,985 J. R. P. Lunn. Supporting and fixing electric wires. 
February 9, 1903. 
2,988 ELECTRIC AND ORDNANCE ACCESSORIES Co. and L. J. Aron. Birming- . 
ham. Electricity meters. 
2,993 A. EcksrRIN and H. J. Coates Manchester. 
machines, 
2,994 S. HonvaATH and J. H. WHITFIELD. West Green. Incandescent lamps. 
3,010 A. H. Mayes. Hove. Variable resistances. 
3,042 F. D. AsriNaLL and J. D. Dattas, Conduit systems. 
3,056 J. D. B. Burke. Electric lampe. 
3,072, 3,073 and 3,074 R. B. Ransrorp. "Telephone apparatus. 
Switchboard and Supply Co., U.S.)* 
3,078 E. C. Irvine and J. P. O'DoNNELL. Pneumatic railway signalling 


systems. 
February 10, 1903. 
3,030 B. BRANDER. Birmingham. Combined telephone transmitter and 
automatic switcb. 
3,102 I. Bourton. Manchester. 
of electric cara. 
3,142 J. J. STOCKALL, jun. Electric fuse-switches. 
3,155 J. C. TAYLOR. Locking of incandescent lamps in their holders. 
E. A. CanOLAN. Making coils for electrical apparatus. (G. E. Co., U.S.) 
Z. Parry. High-tension switchboards. 
. E. OAKLEY. Electric rail bonds. 
W. James. Electric brakes, (Algonquin Electric Brake Co., L. S.)“ 
. H. Urry and W. Haypon. Coin-freed apparatus for supplying 
electricity.“ 
. Du Bora. Electrical measuring and indicating instruments. 
A. RIGNON. Are lamps.“ 
. .D. Lucas. Electrical methods for transmitting power. 
3,204 A. L. TYERMAN. Liverpool. Trolleys and trolley poles. 
February 11, 1903. 
Birmingham. Preventing accidents from broken trolley 


Electrical influence 


(Kellogg 


Devices for indicating stopping places 
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5,219 J. TITLEY. 
wires. | 

3,226 A. RICHARDSON and W. H. ALLEN. Manchester. Hangers for 
trolley wires. 

5,244 A. ECKSTEIN and H. J. CoarRS. Manchester. 
apparatus. 

3,269 W. P. TuoMrsoN. Liverpool. 
vessels and joining glass tubes to metal rings. 
Argentina.) 

3,274 THEILER & Co. Electricity meter. (Dateapplied for, Feb. 15, 1902, 
date of application in Switzerland.)“ 

5,281 H. Hein and K. MórnLER-HoLsr, Electric controlling apparatus for 


Electrical ignition 


Sealing, closing or covering glass | 
(G. S. Gilchrist, 


lifts. 
5,297 G. Bampera. Rectifying and transforming currents. 


February 12, 1903. 

5,319 J. ATKINSON.  Benavie Marple. Regulating and directing electric . 

currents in connection with dynamos. . 

5,549 G. THanner. Paris. Sparking plugs for motors. 
3,357 A. Moretti. Telegraph apparatus. 


February 13, 1903. 

8,595 T. GREGORY. Manchester. Switch for overhead electric tramcara. 

5,420 A. CHAPLIN. St. Leonards, Chemical rectifiers converting alter- 
nating into direct current. 

3,424 G. Beat. Manchester. Placing trolley pole on overhead wire. 

3,425 H. LEITNER and R. N. Lucas. Surrey. Controlling electric circuits. 

5,438 S. G. Brown. Relay translation for submarine cables. 

5,444 F. W. Le Tall. Electric, gas or vapour lamps. (Cooper Hewitt 
Electric Co., U.S.) 

5,453 F. Testor. Automatic circuit-breaker.* 

3,458 H. Bevis and A. E. BENNETT. Electric ignition devices 

3,469 I. D. BinNBAvM, Telephone intercommunication, (Telephon-Fabrik 
A.G., Germany.) 


SPECIFICATIONS PUBLISHED. 
NOoTE.—All Specifications can be obtained at the uniform price of 8d, each. 


1902. 
12,752 CLAREMONT and Beaver. Testing insulation of cables. 
12,765 Lake. (G. E. Co., U. S.). Distribution of electricity. 
12,766 Lake (G. E. Co., U.S.). Cleaning electric lamp filaments. 
12,817 MERCIER and ANDREWS. Switches. 
12,825 Hear and Smita. Electricity measuring instruments. 
12,846 Bus and Mepway. Controller and switch for electric motors. 
13,037 Joren. Coin-freed machine or apparatus for administering elec- 
tricity. 
15,082 RarLIxa and CoLLINGS. Combined switch and cutout for street poles. 
15,508 NzwroN, Life guards for electric tramcars. 
13,527 B. T.-II. Co. (Robinson). Electrical measuring instruments. 
13,529 B.T.-H. Co. (Harthan). Switches and cutouts, 
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13,539 Hyatt. Wires. 

13,572 Stocks and pg BiNaHAM. Electric hammer. 

13,658 Sevenoaks. Switches. 

15665 Frickgr. Differential thermometers adapted as maximum 
demand indicators. 

13,727 B.T.-H. Co. (Tenn). Snap switches. 

15,750 B.T.-H. Co. (Burrows). Perforating glass bulbs. 

15,755 B.T.-H. Co. (Davis). Train aignal systems. 

15,737 and 13,742 Lake (G. E. Co.). Systems of electrical distribution. 

135,740 Laker (G.E. Co., U.S.). Insulating supports and conductors on 
sectional third-rail electric railways. 

13,741 Lake (G.E. Co., U.S.). Electric switches. 

13,743 LAKE (G E. Co., U. S.). Motor controlling devices. 

13,792 FIELD. Fault indicator for electric circuits. 

13,851 B. T.-H. Co. (Linn) Electric motor controllers. 

15,852 B.T.-H. Co. (Read). Switches. 

15,858 Kink. Applying and removing shade-holders. 

15,868 Beau and PowrirLo. Connections or couplings. 

15,877 Bou (Negro) Electric railways on a road contact or sectional 
conductor system. 

15,954 B.T.-H. Co (Everest). Transformers for high-voltage circuits. 

14,001 Cups. Electromagnetic brakes. 

14,133 BAK RR and CASTNER-KRLLNER ALKALI Co. 
electrodes with electric leads. 

14,135 BAKER, SMITH and CASTNER-KELLNER ALKALI Co. Electrolytic cells. 

14,140 Lake (G. E. Co., U. S.). Electrical power-factor indicators. 

14,141 LAK k (G.E. Co.). Switches and motor-starting devices. 

14,294 Lake (G. E. Co., U. S.). Regulating devices. 

14,295 Lake (G. E. Co., U. S.). Electric protection devices. 

14,296 Lake (G. E. Co., U. S.). Systems of electrical distribution. 

14,519 Scawang. Incandescent lighting devices. 

14,575 LaNcasuiRE DYNAMO AND Motor Co. and McLeon. Apparatus for 
regulating the charge and discharge of storage batteries used in 
conjunction with dynamo.electric machinery for supplying elec- 
trical energy. 

14,574 NATIONAL. RAIL AND Tramway APPLIANCES Co. and McCuLLouaH, 
Swivelling trolley head. 

14,464 Mappox. Portable transformers. 

14,482 ApaMson, ELiASs and ADAMSON. Magnetic separatora. 

14,523 MAXFIELD and GARRARD. Electric ignition for motor cycles. 

14,542 Git. Coupling for electric lamps. 

14,583 GairrE and GarLoT. Electrolytic interrupters. 

14,605 Easron & Co., Unwin and Bsornstap. Starting switchea for 
electric lifts. 

14,732 Murray and FuLTON. Magoeto-electric generators. 

14,767 and 14,768 Git, Electric lamps and switches therefor. 

14,856 Kısı. Field magnet cores of dynamo-electric apparatus. 

14,851 LOHNER and Porscug. Electric vehicles, 

14,869 Lake (Cuénod). Arc lamps. 

14,897 Harris BRECKNELL, Munro and Rocers. 
traction. 

14,899 Scua1TNER. Safety fuses. 

14,962 WAKEFIELD. Conduits. 

15,113 B.T..H. Co. and HorpEN. Testing the magnetic qualities of 
materials. 

15,128 BLOX AM (“ Columbus" Electricitits Gesellschaft, m. b. H.). Elec- 
trols tically coating sheet metal with zinc. 

15,324 KroPr&NsTEIN. Device for enabling low-tension lamps of high 
amperage to be employed on circuits of any voltage. 

15,525 Mornat. Electric lighting for theatres. 

15,246 Laxe (G. E. Co, U. S.). Magnetic clutches. 

15,550 TuowrsoN (Toerring). Arc lamps. 

15,578 FRoaaaTT, Cook and BAVYLEKV. Brakes for railway waggons 

15,825 Nishzrr. Electric railway rail bonds. 

15,897 JouNsoN (Elektrizitäts A.G. vorm. W. Lahmeyer & Co.). 
lubricating oils. 

16,740 ZzupzN. Electromagnetic motors and generators. 

17,611 Monkn. Electric clocks. 

18,008 Tancyes LIMITED and Ronson, Electrical ignition apparatus. 

19,901 Hutsmeyer. Converting variations in the intensity of electr.c 
current into variations in the intensity of light. 

20,237 PALMER and McCuintock. Selective calls for telephones and 
telegraphs. 


Connecting carbon 


* Frogs" for overhead 


Testing 


BOOKS RECEIYED. 


Copies of the undermentioned works can be had from The Electrician office, post 
ree, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


* London University Matriculation Directory.” (London and 
Cambridge: University Tutorial Press.) Is. 

"Luftelektrizitit und Sonnenstrahlung.“ By Dr. H. Rudolph. 
(Leipzig: J. A. Barth.) Im. 

"Die Versorgung der Siülte mit Elektricitiit.” By Oskar von 


Miller. Part. II. (Stuttgart: Arnold Bergstrüsser.) 18m. 
“Das Elektrische Kabel.” By Dr. C. Baur. (Berlin: Julius 
Springer.). 


4 Fortschritte der Elektrotechnik.“ Edited by Karl Strecker. 
Part III. 1902. (Berlin: Julius Springer). 8m. 

* Cyanid - Prozesse zur Goldge winnung.“ Vol. VII. By Manuel 
von Uslar and Dr. Georg Erlwein. (Halle -a-S.: Wilhelm Knapp.) 4s. 

* Grundiss der reinen und angewandten Elektrochemie.“ By P. 
Ferchland. (Halle-a-S.: Wilhelm Knapp.) 5m. 


COMPANIES' MEETINGS AND REPORTS. 


— — , 
Eastern Telegraph Co. (Ltd.). 


The sixty-second half-yearly general meeting of this Company was held 
on Wedreaday at River Plate House, Finsbury-circus, London, E. C., under 
the presidency of Sir Jonn WoLrk Barry, K. C. B. 

The SECRETARY (Mr. George Draper) read the notice convening the 
meeting and the auditors’ report, and the report of the Directora was 
taken as read. ! 

The CHAIRMAN then said : Gentlemen, before inviting your approval 
of the report and accounts presented to you to-day, it becomes my duty to 
offer a few remarks on the accounts. The result of the working for the 
past half-year is, in the opinion of your Directors, satisfactory, and they 
trust that this view will also be shared by our stockholders. 

REVENUE. 

The gross revenue for the half-year ending 3lst of March, 1903, 
amounted to, in round figures, £626,000, as against, in the corresponding 
period of 1902, £617,000, or an increase of £9,000. Of this increase about 
£4,000 is derived from the message receipts, about £1,000 more has been 
received from our investments in other telegraph companies, and over 
£4,000 of the excess has been received this half-year from interest on our 
surplus funds placed on loan and deposit. As compared with the corre- 
sponding period of 1902, the following reduced tariffs have been in operation 
during the whole of the present half-year :— 

Ist. Between Europe and the Straits Settlements and the Dutch Indies, 
from 4s, 6d. to 58. 6d. and from 5s. to 4s. respectively, and for Sumatra 
and other islands from 5a. 5d. to 4s. 5d. 

2nd. Between Great Britain and Victoria, 4s. 10d. to 3s.; Queensland, 
5s. 1d. to 3a.; and New Zealand, from 5e. 2d. to 3s. 4d. under agreements 
for "Standard Revenue" with certain of the Australian Colonies, which 
have since been completed by a tentative agreement with the Federal 
Government of Australia. This was recently passed by the Federal House 
of Representatives, and now only awaits ratification by the Senate. 

órd. During the whole of the present half-year, as against one month 
in the corresponding period of 1902, the traffic between Europe and India 
was carried at the reduced rate of 2s. 6d. per word against 4s. previously 
charged, under a basis of partial guarantee and “Standard Revenue" 
agreed with the Indian Government. 

4th. For three months — viz., from January Ist last the rate for messages 
from Great Britain and Europe to South and East Africa and Mauritius was 
reduced from 3s. to 2s. 6d. per word, under another agreement for 
“Standard Revenue " made with the British and Colonial Governments. 

Notwithstanding these important reductions in the tariffs and the com - 
petition of the British Pacific Cable, to which we have up to the date of 
the accounts been exposed for about four months, I think we have cause to 
congratulate ourselves on the gross increase in the revenue, however small. 
(Cheera.) Although the traffic receipts are, as I have stated, actually larger 
than they were 12 months ago, even after the introduction of so many impor- 
tant reductions in the tariff rates, and the adverse circumstance to which 
I bave alluded, it should be clearly understood that the increase in our 
receipts is not due to the reductions in the rates to which I have referred ; 
in fact, the effect of these reductions in themselves is, at present at least, 
in the opposite direction, for, with the exception of the Cape Joint-Purse 
traffic, there is a considerable reduction in the amount received during the 
half-year from those places which have benefited by the reduced rates to 
which I have just alluded. We trust, however, that at some future date 
an increased volume of traffic will recoup us for the loss incurred by these 
reductions, but past experience shows that we cannot anticipate more than 
a very gradual growth of traffic on this account. Whenever we find a 
natural growth of business, whether it be the revival of trade generally, 
or the development of a country such as South Africa, we are always ready 
to respond with further reductions, thereby sharing our profits with the 
State and the telegraphing public generally. One of the strong features 
of this Company is the variety of sources from which its revenue is 
derived. If there is a temporary reduction in the receipts from one 
or more sources owing to reduced rates or other causes we may have 
a corresponding increase in some other direction, which enables us, as 
we have done this half-year, to maintain our revenue. There is one 
very important point to be always borne in mind incidental to reduced 
rates. In order to earn the same revenue as formerly it is, of course, 
necessary to carry a much larger number of words to give the same 
return, and frequently greater cable carrying capacity is required. This 
must mean an increase of expenditure in working as well as additional 
revenue charges for interest on new capital issued for dealing with 
a larger volume of traffic. The alternative is of making large appro- 
priations from our reserve fund to provide for the same, but we 
still have to employ an additional staff and all the attendant expenses 
incidental thereto. This result will be found on reference to the 
expenses to which I will presently refer. No better example can be given 
than the case of the reduction in the Indian rate. To enable us to earn 
the same revenue under the reduced rate as formerly, it is necessary for 
us to carry 60 per cent. more words, but up to the present the increase 
has been only 335 per cent., and extra expenses are involved Lesides a 
diminution in gross receipts. 

ORDINARY EXPENSES, 

With these few words of general application I approach the statement of 
our accounts. The ordinary expenses for the half-year amounted to 
£163,000, as against £150,000 in the corresponding period of the previous 
year, or an increase of about £13,000. About £6,000 of this increase took 
place during the half-year to September 30th last, and was explained 
at the last general meeting. You may no doubt remember that 
I explained at last meeting that we had modified the statement of 
expenses under Abstract D." The amounts we receive from other 
companies for their share of joint-station expenses, instead of being 
credited to the respective accounts, were dealt with in total and deducted 
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from the aggregate working expenses of the stations. Next half-year we 
shall be able to compare each item, but at present Abstract B” can only 
be compared in total. A somewhat similar alteration has been made in 
Abstract A, where you will find that our proportion of the head office 
electrical department is shown in one figure instead of being distributed 
amongst the various items as formerly. This department has been 
enlarged, and an experimental branch has been properly installed with an 
outfit of electrical apparatus to enable our experts to test the value and 
suitability of any new inventions for improving the speed and accuracy 
of our system in dealing with the ever-growing volume of work. This 
department is worked in the joint interest of the whole of the Associated 
Companies. They contribute towards its cost, and all are kept in touch 
with the latest improvements in electrical matters. It ie, therefore, more 
convenient to keep the expenses under this head separate from the general 
expenses in London. 

The Board have been for some time past impressed with the necessity 
of our being in the forefront of scientific developments in cable and cable 
instruments, and decided, in conjunction with the Boards of our Associated 
Companies, to offer to Sir Oliver Lodge the post of consulting scientific 
adviser, which, Iam glad to say, he bas accepted. (Cheers.) Sir Oliver 
Lodge will occupy with us a similar position to that of Lord Rayleigh 
with the Corporation of the Trinity House, and we sball be able to obtain 
at all times the help and advice of, perhaps, the first electrician of our 
times to help our efficient and admirable staff in their investigations and 
care of the scientific interests of the Companies. "The explanation of the 
increase in the head office charges is therefore due to this necessary 
addition to our technical branch, the additional oflice accommodation 
required, necessitating our removal to Electra House, also to the increase 
of our staff, and the usual annual promotions. 

With regard to the increase under the head of Working Expenses at 
Stations." "There is an addition to the staff of 41 members from causes 
already explained, and this, of course, involves a relative increase in other 
directions. Some further improved electrical apparatus has been supplied 
also to several of our principal main line stations. When we decided, 
in conjunction with the Eastern Extension Telegraph Company, to 
undertake the establishment of the new cable between Great Britain 
and Australia, via the Cape, a considerable increase in the working 
expenses was fully anticipated. The increases in our expenses are there- 
fore the inevitable result of the policy which we considered advisable to 
adopt, and T think it will be agreed that the result fully justifies our 
action. While maintaining our dividend, we have been able to carry 
substantial contributions to our reserve fund, and add very materially to 
the earning capacity of our aystem, thereby giving additional power to our 
undertaking, both as a State and public serving institution and a dividend 
earning corporation. (Hear, hear.) ‘Ten years ago the percentage of ordin- 
ary working expenses to revenue (exclusive of repairs to cables) was 22°46, 
it is now 24°43, or an increase of about 2 per cent., which, taking every- 
thing into consideration, must be looked upon as very satisfactory. 

The expenses attending repairs and renewals of cables, &c., this half- 
yearamounted to £27,400, as against £39,500, or a decrease of £12,400. 
It will thus be seen that this decrease almost compensates for the 
increase in the working expenses to which I have referred, so that our 
total expenses, including repairs to cables, are only £1,000 more than they 
were in the corresponding period last year. This result is largely due to 
the exceptionally heavy work we have carried out in the repair of the 
cables owned by foreign governments, and the cables owned by other 
telegraph companies, at their expense. The amounts charged for this 
work during the present half-year amount to the large total of over 
£60,000, out of which we, of course, secure a fair profit. I do not wish 
the sbareholdera to run away with the idea that an expenditure like this 
is normal. I think it is rather exceptionally bigh, and that our profits 
have therefore been exceptionally high in this half-year. 


IssuE OF CAPITAL, 

With respect to capital, during the half-year we have issued some 
further amounts of preference and debenture stock—viz., £58,710 4 per 
cent. mortgage debenture stock, £37,800 54 per cent. preference stock, a 
total of £96,510. This was required for capital purposes. The amount 
is comparatively small and for various reasons it was not practicable to 
offer it to our stockholders, and I must ask you to rely on our assurance 
that it was issued to the best advantage of the Company. It may 
interest you to know that our power to issue 34 per cent. preference 
stock was £2,000,000 and is limited to half the amount of our ordinary 
stock. The whole of this stock has now been issued. Our present 
power to issue 4 per cent. mortgage debenture stock is likewise £2,000,000, 
or an amount equal to one-third of the ordinary and preference 
stock. Up to the present date, £1,831,314 has been issued, so that 
the whole of our present power to issue further capital is only £168,686. 
We know of nothing at the present moment to necessitate an increase in 
this power, but judging from past experience submarine cable enterprise 
develops rapidly, and it may perhaps be advisable before very long to ask 
you to graut us some little further power to increase our ordinary and 
preference capital as well as the 4 per cent. mortgage debenture stock, the 
two latter stocks to have the same relation to the ordinary stock as is 
prescribed by the Eastern Telegraph Company's Act, 1898. This 
Company has purchased the cable-repairing steamer “ Duplex from 
the Eastern and South African Telegraph Company. The two Com- 
panies’ systems now run so close together both on the East and West 
Coasts of Africa, that it will be more convenient for us to own the repair- 
ing steamers usually stationed on both coasts. Arrangements have, there- 
fore, been made by which we shall in future undertake the repairs of the 
cables belonging to the allied companies in these regions. It is anticipated 
that this arrangement will be mutually advantageous to us all, 

.. _ INTERNATIONAL TELEGRAPH CONFERENCE. 

As you will have seen by the report, the International Telegraph Con- 

vention, which is held in the various capitals of Europe every five or six 


years, was this time held in London from the 26th of May to the 10th 
instant. Tbese conferences are at times the source of no little anxiety to 
your Directors, as resolutions are not infrequently submitted, which, if 
adopted, might adversely affect this Company. I can assure you our 
interests bave been carefully watched by the Directors, and especially by 
the Managing Director (Sir John Denison-Pender) and Sir Albert J, 
Leppoc Cappel, and by the principal officials of the traffic branch. Various 
rules and regulations were discussed and amended, and some tariffs were 
revised, but I am giad to tell you that the revenue will not be materially 
affected by the revisions adopted at the conference. The fact is that 
we have carried through so many reductions ouraelves in recent years 
that there was little excuse left to call upon us to grant further con. 
cessions at the present time. I should like to take this opportunity of 
stating that our relations with the various administrations of the different 
countries are of a most cordial nature. 


WIRELESS TRLEGRAPHY. 


l do not think you will consider it at all necessary for me to refer at any 
length to the subject of Wireless Telegraphy. 1 have really nothing to add 
to what I have stated on former occasions. We have always held to the 
opinion that Wirelees Telegraphy will not rival, but will prove a useful 
adjunct to, Submarine Telegraphy. 1 think the public, who were for a time 
captivated, not unnaturally, by the wonders of the startling invention, are 
beginning to realise its limited possibilities. We have installed the system 
of wireless telegraphy on some of our ships, and have found it useful ior 
the purpose for which it is evidently suitable. 


COMMERCIAL PACITIC CABLE. 


The United States being desirous of connecting San Francisco with 
Honolulu, &c., an American company has been formed called the Com- 
mercial Pacific Cable Co. for this purpose and for projecting their srstem 
across the Pacific Ocean to Midway, Guam and Manila, to link up the Colonial 
possessions of the United States and to extend the cable to Shanghai. I 
am glad to say that, after prolonged negotiation, our friends the Extension 
Company have come to a provisional understanding, which, although 
necessitating considerable concessions, will bring them into intimate and 
satisfactory business relations with that company. I caunot go further 
into the details at the present time, but you may rest assured that our 
interests are being carefully guarded, The Commercial Pacific Cable 
was opened for traffic between Manila and the United States on the 25th 
instant, and the following reductions in the tariff by our route were brought 
into force on the 15th instant: — Europe and Hongkong from 53. 64. to 
4s. 5d., China—Macao 5s. 9d. to 4s. 7d., other places in China 5s, 6d. to 
4s. 5d., Formosa 6s. 2d. to 4s. 10d., Japan and Corea 7s. 9d. to 5s. 8d., 
Philippines: Luzon 58. 9d. to 4s. 5d., other islands in the Philippines 63. 24. 
to 4s. 10d. These reductions will, no doubt, have some considerable effect 
on ths revenues of the Associated Companies, but it is to be borne in mind 
that it was evidently desirable that the reduction should take place ia view 
of the development of the cables in the Pacific Ocean ; and I believe that, in 
the long run, these reductions will not only prove of the greatest possible 
advantage to the telegraphing public, but that they will also put the com- 
panies on a very firm and solid basis in the Pacific Ocean, vis-à-vis to the 
connection between the American possessions in the Pacific and the 
United States themselves. I do not think that I have anything more 
to say, gentlemen, on the accounts, but I shall be very happy to answer to 
the best of my ability any question which any stockholder would like to 
ask. I now move the adoption of the report and accounts, and that the 
dividend and bonus therein recommended be approved. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison- Pender, K. C. M. G.) seconded the resolution. 

Mr. WOOD congratulated the stockholders and the Directors on the 
report, and upon the selection of Sir Oliver Lodge to advise the Company 
in electrical matters, With regard to the issue of stock, he hoped 
if any further issues were made, the interests of the stockholders would 
be carefully considered. 

Mr. JOHN NEWTON expressed his desire to emphasise the important 
point referred to by the Chairman—that arrangements had already been 
made between the so-called competing line of the American Company and 
the Eastern Extension Company. This was a fact which he thought proved 
that the stockholders need not fear any further competition of any kind, 
because arranrements would be made by the Directora whereby the 
interests of the stockholders would be protected. 

The CHAIRMAN : I will only shortly allude co the remarks that have 
been made. With respect to the appointment of Sir Oliver Lodge, I felt 
perfectly certain that the Board would have the stockholders behind them 
in making such an appointment. With respect to the issue of capital, 
the amount issued has been, comparatively, so small that it was 
very difficult to deal with an issue to the stockholders themselvee. 
Moreover, the market for our securities has been in a very abnormal 
condition, and the Directors have invariably used their endeavours 
—with very great success, I think—to obtain the highest market value for 
the stock when they bave issued it, which might not have been the case 
had we attempted a more open issue. Here I might point out that the 
stockholders, as a body, obtain the advantage when we can issue stock 
as near as possible to the market value, whoever takes it. I think I may 
also say one word respecting our interests in the Pacific. Our interests, 
of course, are not directly concerned except through the Eastern Extension 
Company, and it is with them that the arrangements have been inade with 
the American Company, All I can say at the present moment is that I 
think, from what I know of the Eastern Extension Company's position, 
that the arrangements are, on the whole, satisfactory. I think they are 
good for the public, who obtain very great advantages from the two com- 
panies working in amity and not in competition, because the American 
Company get access to places where otherwise they would have very con- 
siderable difficulty in gaining access to. The telegraphing public thus 
have the advantage of undisturbed and perfectly connected routes for 
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their messages by the arrangements made. I must allude to one other 
point, which is certainly a source of great gratification to us, and which I 
am sure will be of equal gratification to you—namely, that we have been 
able to trausfer this half-year £180,000 to our general reserve fund, and 
that in the previous half-year we were able to transfer to it £145,000. 
In the whole year, therefore, the amount transferred to the general reserve 
fund has been £325,000 (cheers), and this in spite of the great reductions 
which have taken place in our tariffs, and in spite, also, of the adverse 
competition waged by the Colonial and Home Governments between here 
and Australia. 

The resolution was then carried unanimously. 

On the motion of Mr. NEWTON, seconded by Mr. WOOD, a cordial 
vote of thanks was afterwards passed to the Chairman and the Directors. 

The CHAIRMAN, in acknowledging the vote, said: Although it is 
not on the agenda paper, I should like to take this opportunity of moving 
a vote of thanks to Sir J. Denison-Pender, Sir A. J. Leppoc Cappel, 
and the Company's officials for the attention they gave to your interests 
at the International Telegraph Conference. ‘Those who attended 
that Conference, as I did from time to time, know the extraordinary 
amount of attention and assiduity which was given for six long weary 
weeks to the deliberations of the Conference, and it is due to these gentle- 
men that we have come out of the Conference with an arrangement which 
is not unsatisfactory. (Hear, hear.) 

Mr. WOOD seconded the resolution. which was enthusiastically agreed to. 

The VICE-CHAIRMAN and MANAGING DIRECTOR briefly acknow- 
ledged the vote, thanking the Chairman for his kind remarks and the 
shareholders for the cordial way in which they had accepted the proposal. 

The proceedings then terminated. 


Direct United States Cable Co. (Ltd.). 


The fifty-second ordinary general meeting of this Company was held on 
Tuesday, under the presidency of Mr. E. M. UnpERDOWwN, K. C. 

The SECRETARY (Mr. T. Finnis) read the notice calling the meeting. 

The CHAIRMAN said: The revenue for the six months to June 30 
last, after deducting outpayments, amounted in round figures to 
£48,887, while the working and other expenses, including income- 
tax, absorbed £21,724, leaving & balance of £27,163 as net profit, 
making, with £4,779 brought forward from the previous half-year, a 
total of £31,942. This has been appropriated as follows:—Interim 
dividend of 3s. per share to Mirch 31, £9,106; proposed final dividend 
of 3s. per share to June 30, together with a bonus of le. per share, both 
free of income-tax, £12,142. We transfer to the reserve fund account £8 000, 
and the balance proposed to be carried forward is £2,094. "This together 
makes the before- mentioned total of £31,942. The revenue shows an 
improvement of £2,276 as compared with that in the corresponding 
period of last year, notwithstanding the keen competition which has 
existed and atill exists for Atlantic cable business, The working 
expensea in London are practically the same in amount as they were 
in the corresponding half-year of 1902; in fact, they show a slight 
reduction. The working expenses at the stations show several increases 
and decreases, extra outlay having been made on maintenance and 
renewal account, and also in necessary repairs to the cable station build- 
ings in Ireland. On the whole these expenses show an increase of £309. 
Including the remaining items of fixed and other charges, the half-year's 
expenditure in the aggregate shows an increase of only £209, thus enabling 
the before-mentioned increase of £2,276 in the revenue to be nearly 
wholly secured as net. The reserve fund account having been credited 
with £8,332 from interest on the investments, £2,403 from profit, 
on the sale of securities, and £8,000 transferred from revenue, and 
having on the other hand been debited with £22,931 for cable repairs, 
the balance now amounts to £474,664. The investments now stand 
at cost of £449,231, or £882 less than at this time last year; and their 
present market value is about equal to their cost. They are all what may 
be described as gilt-edged securities. A summary of the resulta for the 
whole financial year shows as follows :— Receipts, £101,431, less expenses 
and other payments, £43,471; paid iu dividends, £39,461; placed to 
reserve, £18,000 ; increased balance in hand as compared with June, 1902, 
£499. The reserve fund account has been increased on balance by £14,281, 
as under: From interest, &., £19,213, and frcm revenue, £18,000, 
making a total of £37,213, less cost of repairs charged up to 
the present time, £22,932, leaviog the £14,281 referred to. Now, 
I think that we are fortunate in being able to lay such a statement before 
you, and it shows that the business of the Company has been carried on 
with regularity during the whole time. You will reinember that I was 


, enabled to say to you for some time—for more than a year —that we had 


no expenses in respect of repairs and renewals of the cables, and that 
we had been extremely fortunate in that respect. But, as we all know, 
accidental benefits of that kind cannot always continue, and we must 
expect that from time to time we shall have to bear the expenses 
of renewals and repairs. For this purpose we have the reserve fund, 
of which I have spoken, and the great benefit of that is this: I 
have had a return made out, and I find that over the period of 
the existence of the Company, which is 26 yeara, we bave received in 
interest upon the reserve fund £255,532, or, aay, an annual average of 
£9,828. 1 would ask you to remember. however, in speaking of an average, 


` that in the earlier years of the Company our reserve fund was necessarily 


smal, but it was increasing, and therefore the average in respect of 
interest will, under ordinary circumstances, also increase, because we have 
à larger amount of reserve fund upon which that interest is calculated, 


. People are rather fond of averages, although they do not always quite 


apply, but here they do, I think. We have spent in repairs and in putting 
in new cable, &c., during this same period, £228,829, or an annual average 


of £8,800, which is less than the average amount of interest received upon 


the reserve fund. The great risk you have to contend with is thus covered 
by your permanent investments, and therefore what you earn on your current 


business is clear profit. There is another matter I would impress upon you, 
which seems not to be thoroughly understood, namely, that during repairs 
and interruptions, from whatever cause, this Company practically retains ita 
same earnings, because it shares in the earnings of the pool companies, and 
does not suffer diminution at all for one year ; after that, if there were total 
interruptions, theamount which it shares would be decreased and only after 
the third year should we cease to share in the earnings of the pool com- 
panies. With respect to the repairs which we have now had to deal with, 
which were of a serious kind, we have taken up the cable from a 
depth of 2.050 fathoms, which is in reality a distance of about 2] 
English miles. The cable there has been found to be in good condition, 
and from tine to time we have put in pieces of cable at different 
parts of it. This is a proof, if a further proof were needed, 
of the way in which cables at great depths can be dealt with 
—a favourable point which is, of course, to bs considered with 
respect to our great property, which is the main cable itself. We 
have always something not immediately concerning us to make remarks 
about. I still hear references, of course, to the Marconi and other wireless 
telegraph systeme. We never did and we do not now think that that inven- 
tion is really to be taken seriously into consideration with respect to traffic 
across the Atlantic. I do not think anyone who is acquainted— very few 
naturally are—with the mode in which telegraphic communication is 
carried on between this country and the great business centres on 
the other side I do not know how it could be possible for any mechanical 
contrivance to do away with the necessity of dealing with that traffic by 
the present system—traflic which sometimes places a heavy burden on the 
14 cables now existing across the Atlantic. "Therefore, without wishiog to 
say anything unpleasant as to the mode in which this matter has been dealt 
with and made so much of, I feel quite safe in informing you that, as far as 
we know, you need be under no apprehension in that respect. I now move 
the adoption of the report and accounts, and the declaration of the dividend 
therein set out. 

Sir JAMES PENDER, Bart., seconded the motion. 

After a few questions had been answered by the Chairman, the retiring 
Directors, Admiral of the Fleet the Hon. Sir Henry Keppel, G.C.B., D.C.L., 
and Mr. Charles E. Gunther, were re-elected, as were the auditore, Messers. 
Deloitte, Dever, Griffiths & Co. and Mesers. J. and J. Sawyer & Co. 

A cordial vote of thanks to the Chairman, Directors and staff terminated 
the proceedings. 


City and South London Railway Co. 


The thirty-eighth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. CHARLES Grey Morr. 

The SECRETARY (Mr. W. F. Koight) having read the notice convening 
the meeting, 

The CHAIRMAN said: A year ago we met under the very happy circum- 
stance of being able to recommend to you an increase in the dividend over 
that for the corresponding period of the year before of no less than 1} per 
cent. That large increase was due primarily to the extension to Islington, 
and also very considerably to the fact that the tramways—the horae 
tramways— were being reconstructed so as to be worked by electricity, 
and that that traffic was greatly interfered with during the early 
part of last year, so that a good del of additional traffic was thrown 
on to our line. That alteration was completed early this year, 
and in the third week of May the electrical working of those tram- 
ways began. Therefore, this half-year we have not profited, as we did 
iu the corresponding period of last year, by the interruption of the traffic, 
owing to the alterations, but, on the contrary, we have had to meet very 
considerable opposition which has arisen from the improved working of 
these tramways now that they are worked electrically. The tramcars that 
are working are also larger and better than they were before, especially for 
fine weather traffic, for outside passengera, and they are also working with 
somewhat more expedition than they were formerly. "Their being new is 
also, of course, a novelty, and a great deal of traffic—especially short- 
distance traffic—has been attracted away from this line for the 
time being. When I tell you that nearly half of the fares which 
are taken by the present electric trams do not exceed 4d. for each 
person, you will understand that the competition with us is a very keen 
one, considering that we have no fares less than 1d. ourselves, and, in fact, 
we could not afford to carry passengers at Id. each. At the same time we 
have to recognise that these electric trams are mattera which all railways 
will have to meet, and for the time being they will be an opposition to 
them, but my own belief is that in the end they will prove rather an advan- 
tage than a detriment to the exieting railways. "The result of the working 
of these tramways, a3 I have said, was a very considerable falling off in the 
receipts of our line, but it is satisfactory that notwithstanding, that the 
last half-year receipts showed a slight increase upon those of the corre- 
sponding period of 1902. One of the reasons why we are unable 
to recommend the same dividend as last year is that during the past half- 
year we have had to pay into court the whole of the amount which was 
awarded in connection with the St. Mary Woolnoth Church. That, as you 
know, we consider a very inequitable proceeding altogether, and we propose 
to carry that appeal to the House of Lords, in the hope, as we believe, 
that that Court, which is more often a court of equity than a court of 
absolute technicality on legal questions, will do justice to us. It is clear 
that true justice has not been done yet, so far as we are concerned, and 
if we have an equitable decision the reeult will be very much in our 
favour. Hitherto the decisions have been wholly on technical legal ques- 
tions, and when we get to the House of Lords we hope that we shall get a 
fairer and broader view taken of the whole matter. In the meantime 
we have had to pay the whole amount that can be claimed from us— 
principal and accumulated interest and charges. We therefore know the 
worst now, and we have paid the amount, but our hope is that we shall 
get a good deal of that back again. Meantime, we have had to issue stock 
to raise this money, and this is to a large extent the cause of the diminu- 
tion in the dividend, which we are sorry we should have to announce to 
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you to-day. As regards the capital account, we have issued £70,000 
of preference stock and £15,000 of debentures, and we have received a 
premium on those issues of £18,544. 15e. 11d., making a total receipt of 
£105,544. 15s 11d. We have spent £105,802. 10s. 6d., the principal part of 
which is the amount that has been paid into court in connection with the 
church. That showa that we have spent £2,257 more than we have received, 
and that comes out of the balances. As regards the revenue account, the 
passengers show an increase in numbers of 319,330, and in amount of 
£949 ; the season tickets show an increase in number of 1,437, and an 
increase in amount of £595 ; parcels show an increase of £65, transfer 
fees of £19, and rents of £106, making a total increase of £1,732. Sundry 
receipts show a decrease of £524, leaving a net increase of £1,408. On 
the expenditure side maintenance has increased £324, which is due 
in a large measure to the relaying of the line with heavier rails, and 
improving the permanent way in that manner. The carriage repairs show 
an increase of £372, the traffic expenses of £486, the general charges of £431, 
law charges £59, and rates and taxes £510, making a total of £2,252. You 
will see that the rates and taxes are the largest item of increase under any of 
those headings. That is a thing which is going on half-year by half-year and 
year hy year, and we seem to have no power to stop this perpetual increaae in 
rates and taxes. On theother hand there is adiminution inlocotnotiveexpenses 
of £255, and in passenger duty of £15, making together £270, and leaving a 
net increase in the expenditure of £1,962, and a net decrease of £554 iu the 
balance carried to net revenue account, I may say that, as regards 
the locomotive decrease, there is in the traffic expenses an increase 
of £486. That increase, therefore, should be set against the decrea:e 
iu the locomotive expenses. We have been re arranging the accounts 
and charges in connection with the lifts. We want to show in the 
future clearly the absolute cost of the working of the lifts, and you 
will find in the traffic expenses abstract the details of that, showing 
& very large increase in the charges to the lifts as compared 
with what has appeared before, while, at the same time, there is 
a decrease in the locomotive power charges on the vther side. We 
have a net decrease of £554 in the balance carried to net revenue account. 
We have to add to that increased debenture interest amounting to £2,052 ; 
but, on the other hand, with the amount we received from the sale of tte 
stocks I mentioned, we paid off various loans standing in the account 
before, with the resul: that this time last year we had a debit of £810 
for interest, while this year we have a credit of £259, making a difference 
of £1,069 to the good. Then we bave transferred £500 less to the 
renewal fund. ‘That fund came upon us between two aud three years ago, 
and we had a debit balance of £7,000, which ic was necessary to clear off 
as soon as possible. We therefore credited to it £2,000 each half-year, 
or £4,000 a year, till that balance was cleared off and there was a 
balance on the other side to the credit. Now we propise to 
credit only £1,500 for the past half-year, which we think quite 
sufficient if not more than sufficient—to cover the average cost of 
what is understood by these renewals. There is a small difference 
in the balance brought forward, and there is a difference iu the balance 
available for dividend of £1,195. "There is an increase, on the other aide, 
of interest on the preference stock, and this compels us to deere iss tlie 
dividend on the ordinary stock by 1 per cent., carrying forward 
£1,500. Os. 11d. to the new account. The miles run during the past 
half-year show an increase of 2,042, and the trains exhibit an increase in 
number of 333, The number of passengers per train has increased from 
. 93:03 to 95:8, or 2°77 more—2} passengers per train more than we had 
before. The receipts per train have increased from 153. 11d. t» 16a. 1°7d., 
or 2'/d. per train. Of course, we have increased the mileage, aud 
the result is that the increase per train-mile is only 4d. The receipts 
per passenger have slightly decreased, but they are very nearly the 
same—1°88d. against 1°93d., or O˙OSd. less. That is an unsatisfactory 
figure, but it is caused by the number of short fares—the ld. and 
amaller fares—which grow year by year. The working expensea, in 
consequence of these figures, have increased from 44°74 per cent. last year 
to 46°37, or 1°63 per cent. more. That, of course, is unsatisfactory, 
but, at the same time, 46:57 per cent. is à very low rate of workiug 
for any railway, especially as you will see now how very large 
the cost of the lifts is in connection with the expenses of working our 
traffic. The locomotive charges are 4°47d., against 459d. last year—a 
small decrease, but the traffic expenses are 6:29d., against 6°13d., or a 
slight increase of O'l6d. Now I will deal with the report. In the 
first place, as regards the question of our traffic. Although we are suffering 
" heavily from the competition as regards the short-distance fares and in 
our traffic where we come directly into competition with the tramways, 
on the otber parts of the system the traffic is showing a decided and 
steady increase, If you will look at the traffic returns for the last. few 
weeks you will see that we reached our low-water mark in the week ended 
June 28, when the receipts were £2,444, The week after that they were 
£2,455, the following week they were £2,473, the next week they were 
£2,490, and last week they were £2,545. You see, therefore, that 
although the progress is slow, vet that there is a steady increase week 
by week from the lowest level we reached after these electric tramways 
got fairly to work. If that goes on—and I trust it will—we shall, there- 
fore, before long get back to our old position, notwithstanding the 
competition of the tramways. However, our attention has, of course, been 
very strongly drawn to the question whether we could, by any alteration of 
our fares or otherwise, meet this opposition. We have carefully considered 
the matter, but at the present moment, so far as we can see, it is better to 
hold our hands and see exactly what the result of the further working of 
these tramways may be before we make or adopt any change whatever. As 

to this competition, the tramways run for about 3 miles along our line 
up to the Elephant and Castle, but no further, and it is clear to ua, 
looking to the future, that our attention should be strongly directed 
to the development of the longer-distance traffic as far as possible, 
_ because it is that which pays us better, and with respect to which 


we are quite free of any opposition from the tramways. We have found 
by the extensions to Islington that the increased length of the line has 
strengthened us very much in our position with respect to long-distance 
traffic, and I can assure you that the portion of our line up to Islington still 
shows a steady increase of traffic. That is important in regard to the 
proposed extension to St. Pancras and Euston. Last year, if you 
remember, our bill for that extension was thrown out, but this year we 
have succeeded in passing it through both Houses of Parliament, and it is 
now only awaiting the Royal assent. The extension to Euston, we 
believe, will be very profitable to thia Company, and we found 
our belief upon various statistics. We are going to joia the three 
important railways—the Great Northern, the Midland, and the North. 
Western, and by this extension bring ourselves in direct contact with 
those railways at their termini. We shall join on also to the the 
Great Northern and Strand Railway—an electrical railway going from 
the Great Northern Railway to the Strand and along Piccadilly down 
t» Brompton, connecting up with the heart of the busiest West Ead 
traffic. A very large number of trains will be run over that line, 
and we shall have a connection at King’s Cross with it. We 
shall also have a connection with the Hampstead and Charing Cross line 
outside Euston station, and there will be an immediate connection between 
the platforms of our Company and of the Hampstead and Charing Cross 
Railway. That is more than a Hampstead and Charing Cross line, for it is 
going to Highgate, right through the hill at Hampstead, on to the other 
side, away to Edgware, and ultimately to Watford, I believe, opening 
up a very large residential district, where building is commencing very 
much already, while we shall be connected with it on the one side with 
Charing Cross and on the other side with Hampstead. The trains on that 
railway will run very frequently—in all probability every three minutes, 
certainly, We shall thus have by this Euston connection the traffic of no 
fewer than over 2,000 trains a day : that is the business which we shall get 
by going up tothat point. That, moreover, is quite apart from the ordinary 
traffic of the district, which in most plac:s we consider will pay for the 
extension itself. When you put all these things together, I think you may 
fairly agree with us that this extension to Euston is of tbe most vital 
importance to this Company, and is likely to result in a very large increase 
of traffic. You know that by the bill which has just been passed we have 
aleo taken over the powers of the City and Brixton Railway Co. We were 
threatened with an opposition line, which would leave our old piece of 
line undeveloped, and, therefore, as we told you a year ago, we thought 
that we ought to acquire the control of that railway, and see that it was 
not carried out in any spirit of opposition to ourselves, or that it 
left out the valuable piece of railway which we consider worth three- 
quarters of a million, which is lying idle, and on which we pay interest, 
although we get nothing out of it. Well, we have now got the 
control of that railway, but I may tell you that, looking to the opposition 
of the tramways and the low fares at which they are running, it will bea 
matter of very great consideration with us as to when or whether and 
under what circumstances we shall ask powers from you to carry out that 
line. We must see our way very clearly first before we risk any money ia 
that direction. We may be able to make arrangements by which, through 
other parties, we may be able to utilise our own piece of line without 
running any risk from developing the City and Brixton undertaking ; but 
all that is in the future. Among other things we have paid in our capital 
expenditure, I may mention that the site of the old station at King William- 
street was held under an old Corporation lease, tut we arranged many 
years ago that whenever we pleased we could take up the reversion of that 
lease, and we have found it to be to our interest and that we should save 
somewhat in the question of interest by doing so. "That site is, therefore, 
now our absolute freehold, and, like all the rest of the undertaking, it is 
absolutely our own property. We have no leaseho'd properties excepting 
a very small one. I now move the adoption of the report and accounts. 

Mr. C. S. GRENFELL seconded. l 

In reply to various questions, the CHAIRMAN said : As regards the 
question whether we are likely to bave, in connection with the Euston 
extem ion, tramway opposition, there is a tramway now to the Angel, 
and it may be turned into an electrical tramway. But I am glad 
to say that there are no such thinga as 4d. fares in the north of London; 
they are confined to the south. There is an immense omnibus service along 
the route, but that will not affect the railway, especially the long-distance 
traffic. Most of the railway stations are some distance from the tram- 
ways and the roads, and we shali be much more convenient. I do not 
think we need fear that. As to the question of stations, we shall have one 
station at King's Cross, but it will be connected with both of the other 
stations; it will be between the two. The two stations are close together, 
and we have £o arranged that our station will be in connection with the 
other two stations, and the footpaths on both sides. At Euston we 
shall be connected inside the station by means of a small subway. There 
will be sufficient lifts at St. Pancras inside the station on the platform 
side. We are trying to make these plans as complete and satisfactory a8 
possible. The Euston extension will take about two yeara to construct. 

Mr. BROWN: As to the question of raising the new capital for the 
Euston extension, I would suggest strongly to the board the consideration 
of the issue of a 4 per cent. convertible preference stock for paying for 
that line. That would be practically a bonus to the ordinary shareholders 
when the value of the ordinary stock reached par or over, and | think it 
would be taken up on lines and terms that would be very satisfactory to 
the Company — much more so than the issue of ordinary capital. 

The CHAIRMAN: Mr. Brown's suggeation shall receive our best con- 
sideration. I am afraid, however, that we cannot act upon it. We must 
issue a certain amount of ordinary capital. l , 

The motion was then carried unanimously, as was a resolution approving 
the dividends. 

A hearty vote of thanks to the chairman and directors termiuated the 
proceedings. 
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General Electric Co. (Ltd.). 


At the meeting on Friday last, the CHATRMAN (Mr. G. Byng) said that 
the Jargest amount of the Witton works deficit came from the carbon 
branch, and was mainly due to what must be called unfair foreign com- 
petition. They started their carbon works because they were entirely 
dependent upon German manufacturers. That was a dangerous position 
to be in, both from a business and from a patriotic point of view. Their 
Government, especially the Admiralty, had themselves urged them to 
establish those works. The importance of making carbons in England was 
obvious. They had nearly 1,000,000 arc lamps in the country; their 
men-of-war and their coast defences depended on electric light carbons. A 
man-of-war without a search-light would be like a mau without eyes; 
yet they spent £1,000,000 sterling on a man-of-war, and depended upon 
foreign manufacturers for carbons, which cost but a fraction, yet were so 
indispensable. That would be a source of great danger in case of war. 
After three years of hard work their carbon factory was now in full swing. 
They had spent over £60,000 in its erection, had taught several hundred 
workpeople a new industry and had made a vast number of experiments 
which had cost them the further sum which they were now writing off. 
But what had happened? The three largest foreign manufacturers had 
decided to reduce their prices to a level which would be unremunerative 
to them, and, with a view to killing the British manufacturer, were 
prepared to work at a loss to themselves in this country until they had 
achieved that object. They had, however, the assurance of the Admiralty, 
War Office and many other Government and public bodies, that they 
would support them in spite of the price regulated by such indicated 
foreign policy, and, with that belp, and being able to obtain the raw 
material at a lower price than the Germans could obtain it, he still trusted 
to be able to keep the carton factory going until the time came when the 
country saw the folly of free imports, directed solely against the English 
manufacturer. Their experience in carbone must prove to avybody that 
the establishing of a new industry in this country was practically an 
impossibility under the present system. 


. BRITISH THOMSON-HOUSTON CO. (LTD.).—The eighth ordinary general 
meeting was held on Wednesday, when Mr. W. A. McArthur, M.P., who 
presided, moved the adoption of the report and accounts to March 31, 
and the declaration of the dividends therein recommended.  'l'bis was 
adopted. The retiring directors, Messra. W. A. McArthur, M. P., C. Burrell, 
E. W. Rice, jun., and General E. Griffin were re-elected, and Mesers. Price, 
Waterhouse & Co. were reappointed auditors for the ensuing year at a 
remuneration of 200 guineas and out-of-pocket expenses. 

The directors’ report for the nine months from July 1, 1902, to 
March 31, 1903, is as follows:—The additional building for stores and 
manufacturing purposes mentioned in the previous report bas been com- 
pleted, and adds greatly to the capacity of the works. The number of 
hands employed is steadily increasing, the staff now numbering nearly 
1,5C0, or more than double the number employed at the time of the last 
report. Further important additions to the factory buildings have been 
authorised and are now under construction, which will Jargely increase 
manufacturing facilities. The Company has completed the electrical work 
in connection with the Great Northern and City Railway installation, and 
the trials of tle electrical trains have proved satisfactory. The contract 
in connection with the Hamilton, Motherwell and Wishaw Tramways 
enterpriee is apprcaching completion, and tbe road will be opened for 
traffic this summer. The Company bas secured the contract for the 
electrification of the local lines of the North-Eastern Railway in the New- 
castle district, and the work is now actively progressing, and have fur- 
nir lied multiple unit train control equipments to replace the locomotives 
on the Central London Railway. These trains are running with satisfactory 
resulte. The Lancashire Power Construction Co. and the Yorkshire 
Electrical Power Co. have placed contracts with the Company for the com- 
plete steam and electrical installation for these two large power schemes. 
The B.T.-H. Company has recently acquired exclusive rights to sell the 
Curtis steam turbine for electrical purposes in the United Kingdom. 
Contracts bave already been secured for turbo-units of au aggregate 
capacity of 11,000kw. A 500kw. Curtis turbine will be added to the plant 
of the Ccmpany at its Rugby works, and will be available for inspection 
during the autumn. The directors consider aleo that the company has 
good value iu tbe other enterprises in which it has investmente, aud are 
satisfied with their condition and prospects. The profits of the nine 
months’ working—after deducting general and tecbnical expenses, discounts 
and interest —amount to £47,064. 15e. 7d., of which £21,466. 15s. 8d. has 
been applied to depreciation, removal to Rugby, writing down gocdwill, 
patents, &c., and the available balance (£21,271. 17s. 6d.) the directors 
recommend be applied to payment of dividend accrued March 31 on 
£400,000 4 per cent. cumulative preference shares (£2,447. 9e. 7d.), dividend 
at the rate of 4 per cent. per annum for the nine months on £400,000 
ordinary shares (£12,000), £2,353. 4s. 9d. to reserve (b per cent. of 
£47,064. 158. 7d.), and £4,471. 58. 2d. to profit and loss new account. 


CENTRAL LONDON RAILWAY CO.—The directors’ report for the half. 
year ended June 30, states that the capital expenditure during the period 
was £84,575. 78. 5d., receipts from all sources were £187,255. 188. 5d., and 
working expenses £94,350. Os. 9d., leaving £92,885. 17e. 8d. There is again 
a large increase in rates and taxes, the outlay under this head being 15 per 
cent. of net receipts. The number of passengers carried during the half- 
year was 23,179,138, compared with 22,879,534 in the corresponding half 
of 1902, and with 20,385,739 in the same period of 1901, and the average 
receipt per passenger, including workmen, was 1:87d. After providing for 
debenture interest and special expenses (£1,947) of Vibration enquiry, 
there is a balance of £102,106. 8s. lld., including £27,717. 4s. 4d. from 


last half-year. The directors recommend dividends on the undivided 
ordinary stock and on the pre'erred ordinary stock at the rate of 4 per 
cent. per annum. After putting aside £10,425. 188. 5d. for proportion 
applicable to deferred stock, there remains an unappropriated balance of 
£45,406. 8a. 11d., and the board deem it prudent to defer any appropria- 
tion of thie balance, A Royal Commission having been appointed in the 
early part of the year to enquire into the means of locomotion and trans- 
port in London, the Central London Railway Co’s. New Lines Bill, 1903, 
wbich was approved by the proprietors on Feb. 4 last, was, with other 
companies' bille, withdrawn from Parliament pending the report of the 
Commission. The whole of the trains on the company’s railway are 
now satisfactorily worked by motor cars on the multiple unit system. It 
is anticipated that this new and improved service will provide better 
accommodation to the public, and with further experience, effect material 
economy in working. To enable the lifts to be worked independently of 
the main railway electric service, a new sub-station is in course of con- 
struction at Bond.street station. The large fan at Shepherd's Bush 
for the ventilation of the tunnels has been erected and tested, and will, as 
soon as possible, be regularly worked. A provisional contract has been 
entered into for letting for buildiag purposes the valuable areas available 
over the station buildings. 


CONSOLIDATED ELECTRICAL CO. (LTD.)—The statutory meeting was 
held last week. According to the Railway Times, the chairman (Mr. H. 
Allen) said that at the last meeting of the old company he had expressed 
his confidence of being able to place 100,000 to 110,000 shares of the new 
company's capital, although the underwriting agreement only covered 
80,000 shares, and his forecast had been vindicated, Out of a total ordi- 
nary capital of 110,000 sbares they had placed 109,096, and for the small 
balance they had plenty of applicante. The board had decided to restrict 
the issue of ordinary capital to a total of 110,000 shares. The whole of 
the directors and the principal members of the staff were largely interested 
in the future of the company. He had increased his holding from £500 
to £2,500; Mr. Jackson (managing director) now held £4,000 of shares 
against £1,000 previously ; and Mr. Woolley £1,000 against £500, Mr. 
Joseph, the manager, who had not previously held shares, had taken up over 
5,000 in the new company ; the assistant manager was a large shareholder, 
and several of the minor members of the staff had asked to be allowed to 
become shareholders. Altogether the directors and staff and their imme- 
diate friends held nearly 20 per cent. of the entire ordinary capital. He 
would not say anything about the future, but they naturally started full 
of hope. It was proposed to wiud-up the Edison-Gower Bell Co., which 
was a superfluous organieation and a needless expense. Its sole reason of 
existence seemed to be to collect dividends on the shares of the Anglo- 
Portuguese Telephone Co. and hand them over to this company. They 
wou'd hold the Anglo-Portuguese shares themselves. 


CROMPTON & CO. (LTD.)—The report of the directors states that the 
net profit for the year to March 31 last amounts to £19,804. 18s. 9d., and, 
after allowing for interest, the interim dividend and other items, there is, 
with the sum brought forward, £7,473. 10s. 9d. to dispose of. It is pro- 
posed to pay a final dividend at the rate of 5 per cent. per annum, tax free, 
making 5 per cent. for the year, and to carry forward £1,098. 108. 9d. In 
spite of the business during the year having been the largest on record, 
both in tbe manufacturing works at Chelmsford and the contract depart- 
ment in London, there is a diminution in net profite, due to the continuance 
of keen competition and consequent reduction in prices. To meet this 
competition many economies in the cost of manufacture have been intro- 
duced at Chelmeford, with the result that the margin of profit on present 
market prices is more satisfactory. 


DUBLIN UNITED TRAMWAYS (1896), LTD.— At the meeting on Tuesday 
the chairman (Mr. W. M. Murphy) said the most encouraging item in the 
accounts was the continued increase in receipts, which increase amounted 
in the half-year to £5,610, and were £10,750 more than two years ago. 
The company had effected a saving of £1,095 in the cost of generating 
current. Under the head of general maintenance, tbere was an increase 
of £2,754, the increase in the cost of car bodies, car trucks and electrical 
«quipments amounting to £1,467. The maintenance of the plant at 
Rivgsend showed a small saving, and there was an increase of nearly £400 
under the head of buildings, which was occasioned by making good the 
effects of the great storm in February: and the increase of 4760 in 
maintenance of overhead line was Jargely due to the same cause, The 
increase of traffic expenses of £874 was nearly all in wages, accounted for 
by the fact that the car mileage was more than 50,000 in excess of last 
year. The most serious increase in their expenses (£3,230) was to be found 
in the account for general charges, and the greater part of that increase 
(£2,125) was due to rates and taxes, which reached witbin a few shillings of 
£10,000 for the half-year. In the course of the discussion, some shareholders 
recommended the extension of the system towards Swords and Bray. 


EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—At the meeting 
on Friday, the chairman (Mr. F. E. Gripper) said that in addition to their 
trading profit they bad received £15,845 interest on their investments, or 
£3,000 more than last year. They had a further profit from the realisa- 
tion of investments amountiog to £14,785. That profit aroee principally 
from the eale of the Woolwich undertaking to Woolwich Corporation. That 
salehad been completed, and the shareholders received about £2. 6s. for each 
£1 sbare. The total profits amounted to £56,954, to which must be added 
the balance from last year (£6,179). After paying debenture iuterest and 
the preference dividend, and allowing for interim dividend already paid 
upon the ordinary shares, £37,257 had to be dealt with, and the directors 
recommended that £5,000 be written off goodwill account, that 
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£9,274. 7s. 3d, be added to reserve, and that a dividend at the rate of 
9 per cent. per annum for the half-year be paid on the ordinary shares, 
making 7 per cent. for the year, and leaving £11,733 to be carried forward. 
Since their last report they had completed and opened new electricity 
works in nine fres 
Abbot, Grantham, Camborne, Cowes, Ilfracombe and Market Drayton. A 
sub-station had been opened at Cowes, I. W., which was being supplied 
from the works at Newport, and from that station they had arranged to 
give à large supply to the Osborne Estate, in connection with the new 
Naval College. Large extensions had been carried out at Guernsey to 
provide for a supply of power for the granite quarries, and contracts had 
been entered into with some of the priocipal quarry owners for a large 
supply of electric power. They had now 28 stations actually at work, and 


during the year just ended, the iucrease in the lamp connections had been | 


over 163,000 8 c.p. with an additional 38,000 applied for and waiting 
connection. The advantages in working a number of undertakings under 
one management were becoming more and more apparent, and their policy 
was being adopted by others. With regard to the future, the most 
important new work in view was in connection with the Lancasbire Elec- 
tric Puwer Co., which had Parliamentary powers for supply of electric 
power in bulk over the greater portion of South Lancashire. They had 
taken an iuterest in the Lancashire Electric Power Construction Co., 
which was contracting to erect works for the former company. "They had 
also entered into a contract for the complete equipment of electric tram- 
ways at Scarborough, and the work would be commenced in October. 


GREAT NORTHERN AND CITY RAILWAY CO.—In the report for the 
June half year the directors state that the main line from Moorgate-street 
through Old.street and K3sex-road to Drayton Park station is now almost 
completed. The extension from Drayton Park to Finsbury Park is in a 
forward state, and tbe whole of the tunnels are expected to be completed 
by the end of August. The various and complicated arrangements at 
Finsbury Park are in a forward state, and it is expected will be completed 
by the end of the year. The station at Highbury is in courae of construc- 
tion. Preliminary arrangements are Leing made for an early commence- 
ment of the extension from Moorgate-street to the Bank at Lothbury. 
The electrical installation is completed and ready for working. 


LONDON, BRIGHTON AND SOUTH COAST RAILWAY CO.—At the meet- 
ing on Wednesday the chairman (Lord Cottesloe) said that the board was 
actively pursuing i's inquiry into the subject of electric traction, and a 
committee of directors had been appointed for its special consideration. 
The problem was a very difficult one so far as that railway was concerned, 
by reason of the complication of lines aud the intermixing of main and 
local, or fast and slow, traffic, and it would be obviously wrong to revo- 
lutionise the present system of working by the introduction of a rew 
method of locomotion until it was made absolutely clear that advantage, 
both in greater rapidity of transit and greater economy and ease of work - 
ing, would result, It was, therefore, advisable to proceed with caution. 


WATERLOO AND CITY RAILWAY CO.— The report of the directors for 
the half-year ended June 30 shows that the total outlay on capital account 
is £606,500. 16s. 5d., the same as at Dec. 31 last. Gross receipte, less 
Government duty, amounted to £17,438. 158. 7d.,.and the working expenses 
to £8,022. 13s., being at the rate of 46 per cent., as compared with 44:84 
per cent. for the corresponding period of 1902. The balance available for 
dividend, after providing for debenture interest is £8,945. Js. 11d., and a 
dividend at the rate of 3} per cent. per annum on the ordinary stock will 
absorb £8,775, leaving £170. 4s. 11d. to be carried forward. The dividend 
is payable Aug. 8. The number of carried during the past six 
months, exclusive of season ticket holders, was 2,281,133, an increase of 
41,739 over the June half of 1902. Season ticket holders numbered 1,244 
against 1,197. 


WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ended June 30, 1903. The following statement, 
dated June 10, shows the condition of the company at the close of the 
quarter ended March 31, 1903 : — 

Surplus Jan. 1, 1903, as per last quarterly report ... $12,176,386 10 


Net revenues, quarter ended March 31, 1905 ........... 1,842,268 61 
From which deducting for— $14,018,654 71 
Dividend of 1} per cent. paid April 15 $1,217,013 75 
Interest on bonded debt. 286, 500 (0 
1,503,513 75 
Left a surplus April 1, 1905, of e 512,515,540 96 
The net revenues of the quarter ending June 30, 
based upon nearly completed returns for April, 
partial returns for May, and estimating the business 
for June, will be aboulaaall . 2,000,009 00 
From which appropriating for — $14,515,340 96 
Interest on bond ã 2 5 296,500 00 
714, 229,040 96 
It requires for a dividend of 1] per cent. on capital 
stock issued, about ................ 55 . . 1,217,013 75 


Deducting which leaves a surplus, after paying divi- 
dend, ol q »Am i $13,012,027 21 
The committee recommended payment of the usual quarterly divideud of 
11 per cent. on the capital stock of the company on the 15th ult, 


towns—viz., Hamilton, Cromer, Dartmouth, Newton | 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
| REGISTERED, &c. 


— ee 


NEW COMPANIES. 

BATH ELECTRIC MPG. CO. (LTD.)— Reg. July 21, capital £15,000 in £1 
shares, to adopt an agreement with H. V. Kramer and J. A. Steven, to 
acquire and develop inventions relating to electric motor controllers aad 
resistance material, and to carry on the businees of electrical and mechanical 
engineers, electricians, &c. The subscribers are H. V. Kramer, engineer, 
Mrs. B. R. von Kramer, J. A. Steven, engineer, W. J. Hack, engineer, P. K. 
Stothert, M. Inst. C. E., W. Pitt, M.Inst.C.E., and J. H. Brown, A. I. E. E. (each 
with 50 shares) First directors, H. V. Kramer, J. A. Steven and W. Pitt. 

BRITISH ELECTRIC SEPARATING CO. (LTD.) — Reg. July 24, capital 
£6,000 in £1 shares, to acquire business of tin strippers carried on as H. A. 
Leaver & Co., and to carry on the business of stripping tin from tinplate 
scrap and other articles by electricity or otherwise, and any other business 
connected with the electro.deposition of metals. First directors, H. A. 
Leaver, J. R. Leaver, J.P., and B. Dickinson. Reg. ottice, New Cut-road, 
Swansea. 


ELECTRICAL ENGINEERING CO. OF LONDON (LTD.)— Reg. July 21, 
capital £1,000 in £1 shares, to construct aud maintain cables, wires, linee, 


` accumulators, lamps and works, to generate and supply electricity, and to 


carry on the general business of electricians, electrical and mechanical 
engineers, manufacturers of and dealers in electrical apparatus, suppliers 
of electricity, Ke. The subscribers include T. E. Brown, engineer, C. Clarke, 
electrician, and A. E. Short, electrical engineer. 

HEBBURN ENGINEERING DEVELOPMENTS CO. (LTD.)—Reg. July 20, 
capital £10,000 in £1 shares, to adopt an agreement with H. F. Fullagar, 
J. Tweedy, A. F. Yarrow, G. B. Richardson and N. Merz, and to carry on 
the business of electrical, mechanical, marine and general engineers, tool 
makers, metal workers, suppliers and storers of electricity and gas, &c. 
First directors are R. P. Sloan, W. S. Burton and R. Nelson. 


STATUTORY RETURNS. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—In the return to July 16 
the capital is given as £300,000 in £10 shares, all of which bave been 
taken up. £10 per share bas been called up on 28,510 shares and £285,085 
has been received, leaving £15 in arrears, £14,900 considered as paid on 
1,490 shares. No mortgages or charges. 

BRITISH SCHUCKERT ELECTRIC CO. (LTD.)—According to return to 
June 30 the capital is £200,000 in 20,000 shares of £10 each, all of which 
have been taken up. £2 per share has been called up, and £40,000 has 
been received. No mortgages or charges. 

CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.)—In the return to 
June 11 the capital is given as £500,000 in 60,000 ordinary and 40,000 
preference shares of £5 each, of which 35, COO ordinary and 40,000 prefer- 
ence shares have been taken up. £5 per share has been called up on 
15,000 ordinary and 40,000 preference shares, and £275,000 has been 
received. £100,000 considered as paid on 20,000 ordinary shares. Mort- 
gages and charges, £200,000. 

CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—The return to June 25 
gives the capital as £120,000 in 60,000 ordinary and 60,000 preference 
shares of £1 eacb, all of which have been taken up. £1 per share has been 
ealled up on 50,C00 preference and 50,000 ordinary shares and £100,000 
has been received. 220,000 is considered as paid on 10,000 preference and 
10,000 ordinary shares. No mortgages or charges. 

HARRINGTON ELECTRIC LIGHT CO. (LTD.) -The return to May 28 
gives the capital as £5,000 in £1 shares, 5,900 of which have been taken 
up. £1 per share has been called up on 3,000 and 10s. per share on 900, 
and £3,450 has been received. No mortgages or charges. 


KIDDBRMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRAC- 
TION CO. (LTD.)—The return to May 26 states that the capital is 
£100,000 in 5,000 preference and 5,000 ordinary shares of £10 each, of 
which 3,000 preference and 4,700 ordinary shares have been taken up. 
£10 per share has been called up and £77,000 has been received. Mort- 
gages and charges, £15,000. 

MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—The return to 

March 18 gives the capital as £10,000 in £5 shares, of which 1,610 have 
been taken up. £5 per sbare has been called up and £8,050 has been 
received. Mortgages and charges, £10,000 (£5,000 further debentures 
subsequently issued). 
. NATIONAT. ELECTRIC WIRING CO, (LTD.)—The return to June 5 gives 
the capital as £250,000 in £1 shares, of which 118,971 shares have been 
taken up. £1 per share has been called up on 100,120 shares, and £100,120 
has been received. 18,851 shares are considered as fully paid. No 
mortgages or charges. 

PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—The return to 
Oct. 21 last was filed on April 21, and gave capital as £60,000 in 6,000 
ordinary and 6,000 preference shares of £5 each, of which seven shares had 
been taken up and paid for in full. No mortgages or charges. [Subee- 
quently to return 4,000 ordinary and 4,000 preference shares have been 
allotted.] 

WEST AFRICAN TELEGRAPH CO. (LTD.)—In the return to July 2 the 
capital is given as £400,000 in 40,000 shares of £10 eacb, 25,109 of which 
have been taken up. £231,090 has been received. No mortgages or charges. 


LIENS, &c., REGISTERED. 

BUENOS AYRES ELECTRIC TRAMWAYS (1901), /LTD. Trust deed, dated 
June 8, 1905, to secure £185,000 debenture stock (the company having 
power to issue not more than £15,000 further stock ranking pari passu with 
this issue) has been registered. Property charged : Concessions or rights 
for construction of electric tramways in Buenos Ayres, freehold land, benefit 
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of clause 10 of agreement with South American Syndicate (Ltd.) as to 
guaranteeing interest on stock, and company's undertakiog and property, 
present and future, including uncalled capital, Trustees: W, Greenwell, 
E. C. Traiks and T. T. White. 

CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Iseue 
on July 14 of £10,000 debentures, part of series created Dec. 1, 1898, to 
secure £50,000, charged on company's undertaking and property, present 
and future, including uncalled capital, subject to £10,000 prior lien bonds. 
Trustees, J. I. Courtenay and G. B. Voules, Previously issued of same 
series, £40,000. 


ELECTRIC TRACTION CO. OF HONG KONG (LTD.)—Trust deed dated 
July 1, 1905, to secure £195,000 debentures created by resolution of 
Dec. 17, 1902 (none of which have yet been issued) has been registered. 
Property charged, £300 fully-paid shares in the Hong Kong Tramway Co. 
(Ltd.) and (as first and floating security) all company's assets, present and 
future, including uncalled capital. Trustees, United Exploration Co. 

W. T. GLOVER & CO. (LTD.)— Issue on June 30 of £8,500 5 per cent. second 
debentures, part of series created by resolution of preference shareholders 
dated March 27, 1902, to secure £100,000, charged on company's under. 
taking and property, present and future, including uncalled capital, subject 
to first mortgage debeture stock. Holders: J. Lawson, A. L. Ormrod and 
G. B. Samuelson, No trustees, Previously issued of same series, £90,500. 


CITY NOTES. 


——— 


MEMORANDA.—Bank rate 35 per cent. (since June 18, 1905). Price of 
silver 254d. per oz. (July 30). Consols 91,5 —91 176 for money, 91,5 91 ře 
for account ; 24 per cent. 91—91} (July 50). Consols Pay Day, Aug. 6; 
Stocks and Shares Continuation Days, Aug. 11 and 25; Ticket Days, 
Aug. 12 aud 26; Pay Days, Aug. 15 and 27; Mining Share Carry-over 
Days, Aug. 10 and 24. 


ABERDEEN SUBURBAN TRAMWAYS CO.— This company are making an 
issue of 72,000 £1 shares. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)— The 
transfer books and register of members will be closed from Aug. 5 to 14 
inclusive, preparatory to payment of the preference dividends for the half- 
year ended June 30. 

CENTRAL LONDON RAJLWAY CO.—The Right Hon. Sir Michael Hicks- 
Beach, M. P., has been appointed a director in succession to the late Lord 
Colville of Culrors. 

COUNTY OP LORDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)— The directors have declared the interim preference dividend, 
less tax, for half-year to June 30. and an interim dividend on the ordinary 
shares at the rate of 4 per cent. per annum, less tax, both payable Aug. 51, 
The amount of electricity sold in the London districts during the half-year 
is estimated to realise £49,824, compared with £43,725 for corresponding 
period of last year. The trausfer books and register of members will be 
closed from Aug. 15 to 29 inclusive. 

EDINBURGH STREET TRAMWAYS CO.— A special meeting is to be called 
to approve the proposed eale of the Leith Tramways to the Leith Corpora- 
tion for £60,000. 

LIVERPOOL OVERHEAD RAILWAY CO.- The accounts for the past half- 
year show an available balance of £9,872, and the directors recommend 
payment of 15 per cent. preference dividend and 1} per cent. per annum 
on the ordinary shares, against 1 per cent. for the corresponding period 
last year. £3,747 is carried forward. | 


MANCHESTER AND LIVERPOOL ELECTRIC EXPRESS RAILWAY CO.— 
The secretary (Mr. J. R. Swan) has issued a circular to applicants for shares 
in this company stating that the applications received do not, in the 
judgment of the directors, offer capital of a sufficient amount to guarantee 
the successful completion of so important an undertaking. Arrangements 
for the provision of the full resources required are under consideration, but 
meanwhile they think it advisable to allot no shares. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directora have 
declared an interim dividend for the half-year ended June 30 at the rate of 
8 per cent. per annum, compared with 7 per cent. last year. 

METROPOLITAN RAILWAY CO.—The receipts for the half-year ended 
June 30 (deducting proportion of revenue of City lines and exten- 
sions) were £424,467. 16s. 11d., and expenses £211,251. 14s, 11d., leaving 
a profit of £215,216. 2s. Receipts show an increase of £11,494. 2s. 6d., and 
expenses an increase of £35,755. 10s, 1d. After providing for interest upon 
debenture stocks and other fixed charges, the balance (£179,156. Os. Id.) 
will suffice for dividends upon preference and guaranteed stocks, and leave 
£97,903. 5s. 9d. for dividend upon the ordinary stock, upon which the 
directors recommend a dividend for the past half-year at the rate of £2. 10s, 
per cent. per annum, carrying forward £26,255. 8s. 3d. The British 
Westinghouse Electric and Mfg. Co. are making satisfactory progress with 
the building of the power station at Neasden, and the generating plant aud 
machinery are well in haud. The sinking of the two wells has been com- 
pleted, and prolonged tests show an ample supply of water to be available. 
The new railway from Harrow to Uxbridge, connecting with the company's 
railway at the former place, is approaching completion, and is being 
equipped throughout for electric traction. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.) — The 
accounts for the half-year to June 30 show a net profit of £5,210, against 
£2,648 for the corresponding six months of last year. 
| STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint special settling days in and grant quotations to a 


further issue of 100,000 6 per cent. fully paid preference shares of the 
British Westinghouse Electric and Mfg. Co. (Ltd.), 71,083 fully and partly 
paid 44 per cent. £5 preference shares of the Metropolitan Electric Supply 
Co. ( Ltd.), and fully and partly paid certificates for £7,000,000 5 per cent. 
(ERU secured notes of the Underground Electric Railways Co. of 

ondon ( Lt. ). i 
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BLEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


3 AGGREGATE. 
Week Inc. 
Le. ended E or Dec. 
. (a) 
£ £ 


Aberdeen Corporation... July 25 | 1,625'+ 512| 8 | 10,440 |+ 1,424 
Ayr Corporation Ak Mt ue i ds 
Barnsle7 ß „ 17 1900 284) 5,013 e 
Birkenhead ............... „ 26 1.135 f 135| ..| . "m 
Birmingham Tramways| , 25 5,238 ＋ 405 3| 15,546 . 403 
Blackburn Corporatlon. . wae 215 "m as 
Blackpool Corporation.. „ 25 1,819 7 234] 816 | 15,500 + 1,323 
Blackpool and Fleetwood!  ... s i ii M ius 
Bolton Corporation .. „ 25 | 2,048|-- 484/t17 | 32,302 |+ 4,627 
BournemouthCorporat'n| „ 22 | 1,022| ... 17 | 16,594 ae 
*Bradford Oorporation...| „ 26 | 4,165/+1,030, 17 | 64,240 |-- 10,267 
Brighton Corporation. „„ 26 900 T 91] 35 28,814 |+ 5,582 
Brisbane Tram ways. Jure 10 2,238 — 53! 23 | 53,448 |+ 308 
Bristol Trams & Carriage July 24 5,581 / 860 9 50,035 4 10,618 
Buenos Ayres & Belgrano „ 21 2,754 f 23 us vas 
Burnley Corporation ... | » 25 889|.- 274| 17 | 20,814 |+ 5,102 
Calcutta Tramways Co. , „ 27 R 32, 424% ne es 4 |R125,650 |+ R31,333 
Camborne-Redruth ......| „ 27 136 | ... 58 | 4,482 T 
Cardiff Corporation ... „ 25 | 2,136 |4- 593| 17 | 55.192 |-- 11,747 
Carlisle Tramways Co... „ 25 255'+ 39/129 | 5434 ＋ 401 
Central London Railway „ 25 6, 402 ＋ 184) 426,662 . 71 
Chatham & Dist. Lt. Rys.) „ 23 652 / 162 29 | 14,524 sis 
Oity & South London Ry.| „ 26 2,545 — 170 4| 9,963 — 928 
Cork Elec. Trams. Oo. „ 25, 645 — 341| 29 | 14,305 |- 477 
Devonport & Dist. Trams „ 17 516 + 5 284) 12,173 |+ 351 
Dover Corporation „ 25 271 7 15|t17| 4,000 [ 159 
Dublin & Lucan Rlwy ... „ 26 1974 74 4 542 |+ 47 
Dublin Southern Dist...) „ 24 2,544 f 1,405 13 | 5,150 5.261 
Dublin United „ 24 7,471 3,484 93 | 17,901 ft > 
Dudley— Stourbridge ...] „ 17 975!+ 77 284| 22,588 |+ 2317 
Dundee Corporation .. ,, 22 892,4 ud 10 | 8,606 |+ 906 
East Ham Council.. „ 25 700/+ 249 f17 | 11,455 |+ 3,680 
Gateshead & Dist. Tram „ 17 891'+ 55, 284! 24,0€0 |+ 4,042 
Glasgow Corporation. „ 25 11,471 ＋ 2,218 8 [108,000 |+14,393 
Gravesend—Northflet .. „ 17 281 .. 284) 6,217 des 
Greenock & Port Glasgow) , 17 584 7 78! 284| 14,553 |+ 1,329 
Halifax Corporation...... Rud e ces oy 95 T s is 
Hartlepool Tramways..| „ 17, 296 — 36 283] 7,171 7 410 
Hull Corporation . . . „„ 25 1,911 7 218) +17 30,809 |+ 1,950 
Ilkeston Corporation... „ 22 192 . 10 | 2,132 ies 

„ 18 1,279 — 27 
Isle of Thanet Co. — (| " 25 1.528 , 6 4 4. * 317 
Kidderminster & Dist...| „, 17 190 f 27 283] 3,509 ＋ 212 
Kirkcaldy Corporation.. -— fas sis - js 
Leeds Corporation... „ 25 65,958 ＋ 924) 17 | 96,333 |+ 6,627 
*Liverpool Corporation... „ 18 10,700 — 48 29 |285,750 |+10,609 
Liverpool Overhead Rly.| „ 26 | 1,710'+ 149 4,842 |+ 469 
London County Council. „ 25 10.446 2,556! 17 |165.555 | + 22,948 
Manchester Corp. ...... „ 25 12,417 77,062 6 | 72,511 | + 58,87 
Mersey Railway.. , 25 1,504 ＋ 217| 4 | 6,349 |+ 1,059 
Herthyr. . „ 17 209 — 4 284| 5,501|- 251 
Middleton m.e . „ 17 391 4 53 984| 8,838 ＋ 883 
Newcastle -on-Tyne Corp| ,, 25 3,510 T 6580 4 | 15271 [T 2,277 
*Oldham, Ashton & Hyde. , 17 6053 — 1| 283 15,991 |+ 1,414 
Perth (W. A.) Elec. Trams „, 24 1, 107 ＋ 1815 29 55,758 | + 5,044 
Peterborough .........| p 17 179 25 | 3,869 fe 
Poole & Dist.. . „ 17 363'+ 40) 284 7,955 + 1,277 
Portsmouth Corporation| „ 25 2,026 T 22%) ... d vd 
Pot terien ... „ 17 1,545 4 £6) 284 45,017 | + 2,603 
Rothesay .4..—..——.| „ 17 261 7 53) 284 2,971 |+ 1,028 
*Salford Corporation...... „ 27 4,050 41,357 17 | 63,473 | + 16,687 
Sheerness ............ Gu d 49 999 14 1,340 ‘ie 
Sheffield Corporation .. „ 26 | 4,767'+ 745 4, 18,787 |+ 1,816 
Southampton Corp... , 25 1,115 7 119 sis bad 
Southend Corporation... „„ 2! 4157 53 .. iis " 
‘Southport Tramways ..| , 17 880;4- 32, 284; 8,185 |+ 1,707 
*8. Staffordshire Trams..| „ 17 1,006 * 177, 284 25,705 |+ 1,765 
Sunderland Corporation. „ 27 | 1,426|- 222| 17 | 20,631 |+ 669 
Swansea Tram. . „ 17 829 ＋ 302 284 15,942 |+ 926 
Taunton Trams. , 17 65|- 18 284 1,591 |- 137 
Tynemouth & Dist, . „ 17 417|- 41; 284 3, 102 T 863 
‘Tyneside Trams Co....... » 22 S47} ... 29 8,850 a 
‘Wallasey Dist, Coun. ...| „ 25 844 126 t17 | 11,844 |+ 1,656 
Weston-super-Mare | „ 15 | 290/+ 30 28 2,541 — 263 
Wigan Corporation aD Qum eee eee * es ae oor oon 
Welverhampton Distelot| „ 17 420/+ 144, 283 10,881 |+ 6,175 
Wrexham . .... „ 17 134) .. | 15 2, 10 
Yorkshire Woollen Dist.) „ 17 377| .. 213 6,287 —: 


(a) These comparisons are with tbe corresponding period last year. 
* Partly electrical. 1 Minus 8 days. 1 Minus 2 days. J Plus 3 days. § Plus 2 daya 
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ELECTRICAL DURER e SHARE LIST. 
a ; : pee 
z Price 825 Price | 8 Busty: 
s NAME. Wed. | a9 | DIVIDEND Wang 70 2] NAME. Wed BÉ "por? | Warr 
July 29.| 52 JULY 29 H July 29 Nr 
a a d» 
Hign-| Low- Hun- vow 
ELECTRIC RAILWAYS, TRAMWAYS, &o. T ec len. mn IM: "T og ber 
5 2/1 Anglo-Arg'tineSh(1t0200,007)57/Cm.Pf.| 48—48 |414 7 April, Oct | 13 4P: 5 60 ephone y sitas 44 —5 6 0 0 M. mee est 
Bt. ez! De. PE M Deb. 8 ets 8 id Ha 412 4 us i .. I St. 6% |tNational co. Pref. Stock ne 100 —102 5 17 9 s 101 101 
1010 Barcelona Tramways P poen 5 6 8 ae - we St. 6% |! Do: Dor coo nea oe csc eek eens 79 —81 517 3 s 83 | $2 
| A0.| Do, 59 Omm. Pref, ccsccscasssnsscsd esetsi 9—10 5 0 0 " | «- J 10 60 |! Do. 6 per Cent. Cum. Ist Pref......... 13.—14 |4 5 9 | Feb, Aung 
| 447; t Do. dx Deb. Stock (red.) ............... 91 —96 4 13 6 dá e] [10 60 |t Do. 6per Cent Cum. 2nd Pref. ...... 121—134 | 4 811 Feb, ung 
94 Do. 5 per Cent. Debs ... 98 —103 4 19 6 és T T b| 2/6 |t Do. 5 per Cent. Non-Cum.3rd Pref...) 5 —5 415 3 Feb, Aug | 5| | 5j 
.. | Brisbane Electric Trams. Invest. Ord. 2}—3 es * 5 . St.] 317 |* Do. Deb. Stock 34 per Cent. (red.) . 96 —9: 311 5 June, ^ t 
26 Do. 5 per Cent. Cum. Pref. ............ 4 zii I5 E i e] St. 47 | Do. 4 per Cent. Deb. Stock (red.).....| 101 —103 3 17 8 .. — [009 [103 
| 447 Do. 4 per Cent. Deb. Prov. Certs. . 100 —10814 7 6 toad $e à 1| 0/85; Oriental | iade dise ore cre — usn 12—1$3 6 13 4 April, Oct ee ve 
8% Bristol Tramways and Carriage Ord... 20 —?1 | 3 10 10 | Feb, Aug co | oe 5 40 | United River Plato —€— 3 —ó |516 8|July...... bic oi 
| 4% | Do. Cum. Pref. (fully paid) ............ 101—104 | 3 15 11 un ‘ol aa m , Do. 5 per Cent. Cum. Pref. -| 4i—5] | 415 3 June, Dec 51 .. 
eee | Do: Epir anb DS. uocis deoa ssi 107 —109 | 8 13 4 | Feb, Aug e| St. 5% Do. 5 per Cent. Deb. Stock (red.) 158885 104 - 107 4 13 9 June, Dee 
-| .. | British Columbia Elec. Rlwy. Def. Ord.| 69 —72 T vi ee os 
Ai | 2 FreLOmNLEDOOER | ennemis 203—101 : $- : š ar s 
4/2 | Da. 57 Cum. Perp . Pref. ä 2 c t n 94 — j . oe — 
10 447 5 Do. 15 er Cent. ‘Tet Mon MN VN Hc ^ oa 1 T T. i ELECTRICITY SUPPLY. 
10 9 ritis ectric Traction Ord............. 11lz—1]} 2 sé , 
| 99 | Do. Sper Gent Cam. Pret, -r+ 1145 i ul uid ae 417 "Do dp st De We Pre Chard Bons 118 121 3 14 4 v $ 
a ae Pd el ate od. bed a men ew» e. "E (d 1016, | Bournemouth & Poole Elec. Sup. Ord.| 124-134 5 18 6 - 137% 121 
5 30 | Do. 6 per Cent. <a? Gam Ped Hat: PT" js s 10| 4/6 | Do. 4j per Cent. Cum. Pref ............. 10 —11 |é 110 M vl 
Bos pe he ih aii dA . i 10 411} | Do. 6% Cum. Second Pref. ............ 10}—11} "d à "t ee 
57 Do 5 per Cont. Debs. ü 105 —108 499 LE 3. A Do. 4) per Cent. Deb. Stock (red.) .. 102 —105 4 5 9 s ee 2 
57 | Do. 57 2nd Deb. Stock Prov. Gerts. | 98 —101 | 4 19 0 pi . . 44% | Bromley (Kent) El. Lt. & Power 1stDebs.| 102 —105 | 4 6 4 L N 
40 | Calcutta Tramways . . . 61—71 |215 2 E 4| eng 5 0 p oem edet Elec.Sup.Ord.| 10}—11 | 3 12 9 ac i 103 
41) Do. 43, Ist Deb. Stock (red.) ......... 100 —109 | 4 2 8 2 og au 4 1 e C EE or Maus 103—10j | A : 1 "o i 
1/22 | Cape Electric Tramways 3 — 2 —9 613 4 S 21 | 22 st. 17 DELI ibe Bus ret Jus: DLE "h. 2570 1 | as .e| 95 
47 | Central London Ordinary Stock . 103 —106 | 3 15 6 | June, Dec 1015 |103} J $ 6/0 | Charing Cross 1 Electric Sap. 9-9) |5 5 8| Feb Aug | 9i 04 
47 Do. 4 per Cent. Pref. 5tock ..... eibi. 101 —104 | 3 16 11 sé 103] 1023 5 2 Do 4 s Gent Drak: 5 - 315 0 Feb. Aug | 
17 | Do. Doferred Stock. . . «| 107 —110| 812 9 » —| «fl gles | Do Gy Underiaking 17 Gin. Pret. fics ee ahaa 2 
4% | Do. 4per Cent. Debs. ......... ........... 115 —118| 3 7 10 " sd. 47 | Do. 47 Deb. Stack (red 1. 10 100 ies y 2 a 
2/6 | City of Birmingham Trams.57 Cm. Prf. 5-54 | 410 11 ou > 5 $0 | Chelsea Electric Bu »l Ord TE 23 3 51—6 3]9 0 March Y Si 
47 | Do. 4 per Cent. 1st Mort. Debs. ...... 99 —102| 318 5 Ay 100 st | 447|* Do. 4 eet Hawk Dab Stock (red) * im 110 F 
28% City and South pondon Pref Con. Ord. 63 —605 4 16 2 Feb, Aug 925 63 1 5/9 City of ip det Electric Lighting Ord. ll - 610 5| Feb, Aug | 11; TE 
5 : ES V e . oi 4 lr : y ? Feb, Aug * . J t/0 |, Do. 6 per Cent. Cum. Pref. . 13 —14 4 5 9 | Jan, July | 135 lf, 
VVV 126 —120 3 17 6| | - hae Met eel al erre e tene (rel)... 121 —126 | 39 4 | Ja, Dec... 10% 7 
47 | Do. 4 per Cent. Perpetual Debs . 36-198 T RUM, Noe} |. ag) dd | Gode ui london & Beak ren OM] 2 d 5. Á 
57 Colombo Trams&Ltg.5 7% Ist Mt. Db. (rd.) 104 —106 4 13 1 ee . 10 6.0 8 r Cent. Cum. Pref 3 ; 1 a 21 | 416 O0 Mar, Sept db ji 
50 |tDublin United Trams. (1896) Ltd., Ord... 13 —14 |318 7 id «| Ist. 4%] Do. 477 Deb. Stock (all paid) (red.) 143—124 | E. , e Eu 
6/0 |t Do. OF Qant: A ˙ 14h 4533 17 5 i ec T 4% - 4 p Co. Ord. 109 —112 | 4 22 N 
6/0 | Electric Lgt. & Tract of Aust 6% Cm. Prf. 3}—4} |613 4 k EO 5| 8,0 | Folkestone Electricity Supply Co. Or i au | 4 10 11 38 . ia 
57% Do. 5 per Cent. Deb. Stock (red.) 95 —98 5 2 0 hé F tt St. 23% as 1 ee sree red.) .. 100 —103 4 7 5 m ele 
37/7 Gt. Northern & City Rly. Prf. Ord. (47) 71—81 3 10 7 ipi 8,5 a 5 50 RE ec KK 1 tabs id "ONT mnm 8 —9 4 4 3 ee . . 
.. | Gt. Northern, Piccadilly & Brompton 5 6/0 MU cited om rt ge Ord. ...... 10} —11} |4 611 EN. DUE Bed S 
Ord., Speyer Bros, Scrip Certs. 01 —10 2 2 * "T. 6% K 6 "eK PS. Co. & Notting Viii 64—7 1 5 9 Jan, er eer 
107 1Imperiul ‘tramways Ord. .................. 21-2 413 0 | Mar, Sept| .. 4 .| 4% rap a v us 12 Deb, Stck. du P 
67 || Do. 6 per Cent. Pre. . ese ese 14 —14 | 4 2 10 | Mor. Sept 3 1 1110 te oan Ora. 103 —106 315 6 e 
| 44% |1 Do. 1 per Cent. Debs. ... | 109 —111 | 4 1 O0 Jan, July js E ; E sa ^ rag ly jur — PÓÀ 2 —2 s 4 | ee E 
2/6 | Isle of Thanet Elec. Trams & Lt. by Pt. 7 E HB vi M uu /6 B» per 88 hg e 5 51—6 4 5 0 | 225 eje 
44 | Uo. 4 per Cent. Deb. Stock 92 95 4 4 3 vi "e Bp 9 4% M 5 4 qe El 15 cri Deb, 8 100 — 102 | 3 18 5 Mr, iy th ilaji 
1% | Liverpool Overhead Kailway Ord. ...... 55-5 |119 9|Feb,Aug | ..] - 10 76 Do opo — 53 ab 11 ras 171-18) 318 5 E 0 
F / / [( | S aer | 4 10 10 | Feb, Aug | ..] -- 3t. 412 - 44 per Cent. Deb. d^ k ( d 108 —112 4 O 4 In, a 
47 LDo. dame Cenk Deb. .. 90 —101 | 3 10 0 r E E St. | 34% | Do. 33 per Cent. Mrt. S tock (red.) 97 —100 3 10 0 | T ej e 
50 London United Trams. 57, Gum. Pref... | 112-12] 4 1 8 d 12 | ite 1/60 Tee Hill M boi idasi 18 —14 | 4 5 9 March. ws à 
47 | Do. 4% 1st Mort. Deb. Stock ........... 105 —107 3 14 9 „ SL o. 4 per Cent. 1st Mort. Debs. ... 99 —102 318 5 | x di LS 
J^ | Mersey Uon. N 13 —15 m ve 13 3 6| 30 | Oxford Electric Ord. e — 1 5 —6 411 8) March .. «| - 
..| Do. 3 per Cent. Perp. Pref. .........| 18 —20 : je a : T 4% 1 Ae n Stock . . . . . .. . . .. 98 —101 | 319 3 ix el 
.. | Do. 4 per Cent. Perp. Debs. ............ 65 —75 id ] » - M iool aiv eR n Ele ric.. i217 1st MU Db 8-1 .. | L equ 
.. | Metropolitan Electric Trams Def TE Y * SY ye 417; |" Royal Elec., Montrea à " . 100 —102 4 8 3 April, Oct| ..| - 
0/6. |tiDo. d Oum. Prel, 1... ecce: 1-4 |4 su is] <. | 5| 50 |tSt. James's and Pall Mall Electric Ord.) 15 —16 | 410 8 | Feb, A6 
57 | Montreal St. Rly.St'g 5% Mrt. bbs (i86) 102 — 104 4 16 2 d Kur i : 3e t 18 LE edge orig ed e ees ug onsen 8 -9 317 9 | Feb, aug 
"A Do. Sterling 44% Debs. A avion IgE R CET . s 5% 270 | Smiihücld Markets Electric 8 Ord. phen ae Gee 
New General Traction Ord. . ie: . ves an 5 2/6 | Smithfic whe phere he, 3-3) 43 4 e 1% * 
bb. Do. 6 er Cent. Cum. Pref. ^ age in May ` d, A t| 1/9 | South London certo caca € ee 34-4 47 6 T oe | oe 
St. 57 | Perth (W.A.)Elec.Trams.1stMt.Db.Stk.| 99 —102 | 4 18 0 5 52,2, bow qoid [7 ad 5 - 5i = . TN 
1010/9 | Potteries Electric Traction Ord. ......... | 94-104 | 415 3 A er es 5 2/2415 uid ter Elactri 8 o 115 eseese: 5 —5} ; A i3 
10) 5 Do. 65 per Cent. Cum. Pref. ............ | 94-10} | 4 15 3 | Feb, Aug sib we b| %, |'Westmins 0 t E 'upply rd. ... 12} 134 | 4 811 | Mar, Sept | 
St. 43% Do. 43 per Cent. Deb. Stock . . . . 102 1054 5 9 T a oec 5 9/6 | Do. 5 per Cent. Cum ese 6-6) |81011 ES d 
: .. | South Danos. Blis. pu ted & Power ee a : at Bic 
Do. 6% Pref. (EI pa 2] Nen 
Bt) t| Do. 44 Deb Stock (1007 paid) - . ^ A nell, Oct e| ELECTRIC MANUFACTURING, &o. 
St. 3j | Waterloo and City Ord. ... 97 1003 3 3 June, Dec | . Hy 1| 64. | Alliance Electrical Co. 5% Cum. Pret... -3 16 13 4 ‘il ej» 
TAE )| 74d. | Aron Electric Meter 6% Cum. Pref. .. . -1i o LI MAG UNES] aem 
100 47 |* African p, TELEGRAFI Y Mrt. Dob. Sein 98 —10213 18 5 Jan, July 332 3 5 2 British Insulated & Helsby Cables Ord. : mi | 6 p : Jan July 92 
10 . | Amazon Telegraph .. Me 2h - 3h * In, Dec .. Š , b 417 t Do. 6 CC 1 19 mF 4 411 , y 
100 .. | Do. 5 per Cent. Deb. vwossumen| 10 c9 {i T e| St) 49%) Do. 44% Ist Mort. Deb. (red.) . f.. Us ie 
St. 15,0 |tAnglo-American.........-«-.-cecc-ecec cnc cnn 47 —50 |6 6 0 E, My, Ag, N 48 | .. I St. 42% | British Thome n. Houst'ng! ist ut. Db. 104 —106 | 4 4 9 . - 
81. 3% |t Do. Preferred. . . . HRA: Spe 92 —94 | 6 9 9 [b. My, Ag, NI 94} | 934 5 3/0 | British Westinghouse 6. EISE unio i aem 322 i . oif na lol 
Bt.| 1/0 | Do. Deferred .. 8} —9 011 8/F,My Ag, N &| .. St.) 4% | Do. 4 per Cent. Mort. Deb. Stock 0 = 2 PRA 
100| $2 | Commercial Cable Capital Stock 150 —160|5 6 3 u, Ap. J, 0 ..| -- f 25,5 Brush Electrical Engineering ............ t es. . 
St) 4% | Do. 4 per Cent. Deb. Stock . .. .. 92 —95 |4 5 6 UnApJy,0| 92 | .. I ( Do. 6 por Cent Pref. Non um. 1—15. 1 Bept| - 
10 9 0 | Cuba Submarine Ord. . . . . . vict 6-74 | S13 4|Feb, Aug | .. | St.! Do. 44 per Cent. Perp. Ist Deb. Stock EU id se lees aie | 
1010/ | Do. Preference 10 per Cent. ............ 17 —18 [5 11 1| Feb Aug... [Bt " >| Do. Perpetual 2nd Deb. Stock ......... : uic : i 1 72 ird iii 
b| 2/0 | Direct Spanish Ord. | . . PER 34-34 |514 4 April, Oct| ..| .. M 6 M Callender's Cable omis A Ord, 18-12 de pots July 57% 3] 
b 5/0 | Do. 10 per Cent. Cum. Pref............. 61 71 |613 4] April Oct| ..] .. #5 nd Do. 5 per Cent. Cum. Pref... | oot 9 LID Nov’ Mil aus 
Du 447| Do. 43 per Cent. Deb. . 977—1017| 4 8 5]|Jan,July | .. | .. St 114 Do. 4} per Cent. Ist Mort. Debs.(rd.;| 106 2 * NOV, A B 
2% 4/v | Direct United States Cable. xd & bonus 10 —10} | 6 3 10 Ha, Ap,Jy,O| 10} | 101 1 447 mae EU * «arr, Cany paid) 8 To qe : . 95 
100 44% | Direct West India Cable 4% Rg. Db.rd.) 99 —102 |4 8 5 In, Dec..| .. | .. It. “aie oe Sue Sara Apa iet 70 emen „ 3 
St. 2% Eastern Ordinary. . 120 —134 | 5 4 6 la, A0, Jy, 0132 zs 1 1/6 urn's n P TNR 1 Ord ......... oft 6 11 11 | Jan, July 
St. 7/8 |t Do. 34 per Cent. Pref, Stock ............ 88 —91 | 3 16 11 [Ja Ap,Jy,O Do T 3 a „Crompton and Uo. (Nos. 1 to 64,000) .. 1017 s 41 5 Jan, Ju 
5t | 47 |* Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108 3 14 7 May, Nov |107 106% || 100) 5% x 5 per i D “Ker (red. ) M 657 . 
100 26 | Eastern Extenslon . . 12 —12} 5 12 0 Ja, Ap. Jy. O 123 | .. % B nited(“A"s )(€3 pd.) "a e Fb dur | sc 
St. 4% |t Do. 4 per Cent. Deb. Stock | ............ 104 —107 | 3 15 0 Feb, Aug | .. 5 re . (£5 or ) eee eere 8 e o: 1 vu alie. ne 
10: 47 Eastern & S. African 47 Mrt. Deb, 1909 100 —103 | 3 19 3| Feb, Aug St. 87 m 4 per et p e ks (rd.) " E : A ' 4 
2.| 47 Do. 4% Mauritius Sub. Debs. (red.)1007—1037| 3 18 3| May, Nov| .. St. di Spar El; " ee LL excea 5 3 8 H't-yearly| 7 | 9l 
10| 5U | Great Northern of Copenhagen ..... 2—23 |5 8 8 Jan, July 22$ a b A fEdmun y. y Corp. dads reu e 418 0 y Gr + 
10% 447 | Halifax & Bermudas} /1stMt.Db.(rod.) 99 —102 4 8 4 June, Deo B ic . » i. 
25/3+/6 | Indo-European ..................« . . . . . 35 —39 | 6 8 2 May, Nov] 37} St 125 o. 44 per Cent. Ist Mort. De „red. " 1 a 
100 6% | London Platino- Brazil. 6% Debs., 1504 100 —104 5 15 4 Mar, Sept 2750 Electric Construction Co. ............... 235 1 j 
10% 47 | Pacific&Europe'n Tel.4%Guar.Dbs.(rd.)| 97 —100 | 4 0 0|June,Dec| ..| .. || ge P. | Do. 7 per Cent. Cam. Pret.. „ 
10 4/0 | West African Telegraph Shares. 5—6 3 6 S às 53 .. St.) 4% | Do. 4per Cent. Ist Mort. Deb. » (red. —102 dabis dal Mes 
2| .. | West Coast of America ............. ee. 18— i5 a 92 zò ie 1 . Electrolytic Alkali Ord, : ZI 11 t m $ 
17% 4% | Do. 4 per Cont. Debs. . | 95 —98 |4 1 S Jan, July E Doel 7% 7 per Cent. Cum. Frei,. . Jan ee à 
1| .. | West India and Panama..................... 1 = May, Nov .. St. 5% | Ferranti 5 1st Mort. Debs. (red.) ....| 90 —95 i. 
lu| 8/0 Do. 6 per Cent Ist Pref. ex 8/0 arrears 64-7 811 6| May, Nov 88 10 6/0 General Electric Er d e Cum. Pref... 94—10 |5 0 : i $ 
IN Do. 6 per Cent. 2nd Pref. ............... Fue : Nov 2t | St.| 4% Do. 4 per Cent. 1st Mort. Debs. ..... 99 —102 | 3 18 S ro uj 
19 | 5% |* Do. 5 per Cent. Debs . re,, NA] OMIT COMM h daa SEIS | EM ARE a 
W| 3u | Western Telegraph . coc | 12 —12 | 5 12 0 NM, In O, p 133 | 1$. 86% % | Do. 44 Per Cent. Pref. .................... roel se 6 lem zug 
10 5% |* Dor 6% Debs. (2nd Series, 1906) ...... 100 —103| 4 17 1 | June, led Me | 2m. t Mig 2e | di iu 
Bt. 47 | Do. 4% Deb. Stock (red.) q | 97 —100 4 0 0 98 | .. 0 5.9 | India Rubter, Gutta Percha, &c.,Wrks.| 181—191 | 5 2 6 | Fe, Ang 8 
R 100| 4% | Do. 4 per Cent. 1st Mort. Deb. (red.) 100 —103 | 3 17 8 | Mar, Sept 
FINANCIAL, INVESTMENT, &c. 10| 5/0 | Mather & Platt 5 per Cent. Cum. Pref.| 114—12 .. _ | Mar, Sept zar 
b 39 | Elec. & Gen. Investment 6% Cum. Prof. 51—5 5 44 x .. | 1212 | Telegraph Construction & Mainten'ce.| 32 —35 |6 17 2 | Mar, July | 34 
1. 2/0 Globe Telegraph and True 9 —9 5.19. 3 n ApJyO| 92 9 100| 4% . 4 per Cent. Deb. Bonds, 1909..... 100 —103 | 3 17 8|Jan,July | ..| " 
i 70 t Do. per Cent, Frei . SM 123—131 | 4 10 a dort 55 13j | 13 6 30 Willans and — Ord. nne — 0951764 |6 T 4 eg 5 . 
r 5 6 ia T . 0 per Cent. Cum. Prei 61—6 4 , : 
0 8% | Submarine Cables Trust (Cert.) .........| 116 Zh 5 0 6 asd oss PN 47 Do. 4 per Cent. 1st Mort. Debs... 98 —102 8 18 10 pM e 


on t Ex Dividend. The London Stock — HÀ have refused to quote these 
! t aches 28 


1 470 


xi 


THE ELECTRICIAN 


ELECTRICAL ENGINEERING, INDUSTRY. SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly) 1801; Second Series (Weekly), 1878. 


No. 1,916. [Leet 18. 


FRIDAY, AUGUST 7, 1903. 


Price SIXPENCE dt 
Abroad 8d., or 16 cents, or 80c., or 70pf. 


CONTENTS OF THE CURRENT NUMBER. 


NOTES: 251 A . 649 | The Diesel Engine. By H. 
Contemporary Electrical Science. Ade Clark. Illustrated ... 668 
Compiled by E. E. Fournier Some Observations on Elec- | 


| 
d'Albe 224. 9p PIA EIE 653 | trieity Supply and Methods 
On Resonance Coils. By T. | of Stimulating Demand. By 
Mizuno. Illustrated ...... 654 , Councillor J. E. Panton, 
An Italian 30,000-volt Power | M.D. Illustrated ........ 671 


Transmission. Illustrated.. 655 , The Radiation Scale of Tem- 
The Hunting“ of Alternating- , perature and its Realisation 
Current Machines. By ! up to 2,300 degrees Absolute. 
Bertram Hopkinson, M.A... 656 By O. Lummer and E. 
The Management and Working Pringsheim. Illustrated .. 673 
of Boilers. By Horace Boot. CORRESPONDENCE .... ee eee 675 
Illustrated. Concluded.... 659 Economy of Fuel in Electric 
Electric Power Regulations | Generating Stations (H. 


made by the Government of McLaren). 

the French Republic ...... 663 ! Parliamentary Intelligence .. 675 
Electrolytic Apparatus. By F. Legal Intelligence .......... 676 

Mollwo Perkin, Ph.D. Illus- Municipal, Foreign and General 

trated ee . 664 Notes.......... —€— O17 


Electricity Works Accounts .. 664 | Trades Notes and Notices.... 680 
Tae IwsrTITUTION — BurrpiNG Companies! Meetings and 


SCHEME ............ ecc ss 066 Report 683 
Reviews.................... 667 New Companies, e.. 684 
Eleotric Tramways and the City Notes 685 

Board of Trade 668 Companies! Share List ...... 686 


NOTES. 


AS we anticipated some weeks ago, BLoNDLOT’s N-rays turn 
out to be full of surprises. The latest news about them is that 
they enhance the luminosity of a glowing solid or gas without 
raising its temperature. The fact seems to be established 
beyond reasonable doubt by the discoverer, and has been con- 
firmed by RUBENS in Berlin with a much more sensitive 
apparatus than was at BLoNDLOT's disposal. 

— 

THE explanation of this remarkable fact will be somewhat 
difficult. The most promising line of investigation would 
seem to be by way of the radiation of an absolutely black 
body, which is subject to well-known laws, and can be accu- 
rately predicted and verified. The spectroscopic method might 
also show some details of what actually happens. There seems 
to be under the influence of the N-rays some modification of 
the atomic vibrations, which, while leaving their energy the 
same, increases their frequency. In any case, the fact itself is 
of great interest and importance. Anything which tends to 
increase the luminosity of a body at the expense of its tem- 
perature brings us nearer the solution of the great problem of 
the economical production of light. 


IN Mr. W. S. GILBERTS amusing parody, “ Rosencrantz: 
and Guildenstern," after HAMLET has delivered himself of his 
excellent advice to the players, the FI RT PLAYER replies as. 


follows :— 


Sir, we &re beholden to you for your good counsels. But we would 
urge upon your consideration that we are accomplished players, who 
have spent many years learning our profession; and we would venture 
to suggest that it would better befit your lordship to confine yourself to 
such matters as your lordship may be likely to understand. We, on our 
part, may have our own ideas as to the duties of heirs-apparent ; but it 
would ill become us to air them before your lordship, who may be: 
reasonably supposed to understand such matters more perfectly than 
your very humble servants. 


From the reprint of Mr. Horace Boor's recent Paper, con- 
cluded in this issue, it will be seen that his advice to the 
boiler-makers was as excellent in its way as that which the 
PRINCE OF DENMARK addressed to the play actors; but the cases 
are more or less parallel, and we might have expected a reply 
in a similar strain from the representatives of the boiler manu- 
facturers who attended the recent meeting of the Incorporated. 
Municipal Electrical Association. Mr. Boor is to be congratu- 
lated, however, on having read the only Paper at the 
Convention which dealt in detail with important practical 
considerations essential to the proper working of an electricity 
works, and in having elicited the best discussion which was. 
heard during the four days of the meeting. Taken in con- 
junction with Mr. RosENTHAL's, Mr. WILMSHURST'S, Mr. 
RUTHVEN-MURRAY'S and Mr. QUIN’s contributions to the 
discussion, the Paper forms a most useful addition to our 
literature on boiler working and boiler maintenance. 


— UN 

IT is to be regretted that the Manchester and Liverpool 
mono-rail scheme has received another check owing to the 
applications for shares falling far below expectations—so far 
below, indeed, that the directors do not consider sufficient 
capital has been offered to guarantee the successful completion 
of the railway. As a result of this decision, no shares have 
been allotted, and delay in the construction of the line will, 
therefore, be occasioned. The directors are now considering 
means of providing the necessary capital, and will doubtless 
arrive at some decision which will enable this highly interesting 
experiment to be carried to a fitting conclusion. 


8 8 
IN another column will be found a copy of the circular 
letter recently issued by the Board of Trade to tramway 
engineers and managers. The criticisms offered therein are 
naturally directed to matters affecting the public safety, and, 
emanating from gentlemen who have no axes to grind, who 
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have to inspect every new line in the country, and who 
see the reports of all accidents, they merit careful con- 
sideration. In connection with lifeguards the folding-step 
notion seems a good one, but to carry it out would seriously 
increase the designer’s troubles as well as operating difficulties 
and the chances of accident at rush times. The Board of Trade 
have been very insistent on the subject of lifeguards, with the 
result that we certainly have some of reasonable efficiency, but 
there is much room for improvement, the conditions being 
quite extraordinarily difficult. The reversed staircase is charged 
with limiting the view and restricting the movements of the 
motorman. This disadvantage is not inseparable from the 
reversed staircase, which has several excellent features and 
deserves to survive; but designers and manufacturers are apt 
to overlook operating points of this kind in their endeavour 
to get maximum seating capacity on a given overall length. 
— 

TROLLEY ropes, heads, booms and standards come in for no less 
than five distinct criticisms. Nearly all accidents to these parts 
originate by de-wiring of the wheel and the subsequent catching 
of the trolley-head in some part of the supports, or the guard 
wires. Something has to give, and no doubt the Board of Trade 
are right in suggesting that the least dangerous result is the 
pulling off of the trolley head. "They think it ought to drop 
clear of the car, and to effect this two standards and booms 
would be required on some long bogie cars, an arrangement 
which has several advantages. The true remedy, however, is 
to prevent de-wiring, and the cure lies with better construction, 
and sometimes maintenance, of the overhead work. On the 
face of it, central running and the fixed trolley head should 
give better results than side wires and swivel heads. Con- 
sidering the very high speeds worked in the United States, 
and the universal use of the central wirethere, we think there 
-can be no doubt of its intrinsic superiority. But on consider- 
ing carefully the dynamics of the travelling wheel, it becomes 
evident that on curves, at junctions and other“ special work,” 
exact udjustment of the wire and fittings is essential to good 
running, and, if neglected, or badly maintained, neither central 
or side wire will fail to give trouble. 


—— — 


IN a circular dealing with cars, it would be unreasonable 
to expect suggestions on wiring, but there are remarks made 
which show that the relation of the two parts of the equip- 
ment has not been forgotten, and perhaps the complementary 


circular is in preparation. As observations are invited, the 


Board ought shortly to be in possession of the results of the 
wide experience already available, and it may be hoped that 
some means will be found for publishing to those concerned a 
useful résumé of the whole. The Department does a great deal 
to justify its existence by collecting and disseminating infor- 
mation on these important matters, and probably does far 
more to diminish accidents (already very few in proportion to 
the traffic) than would be achieved by a drastic use of its 
powers to issue regulations and enforce them by penalties. It 
is the clear duty of those addressed to assist it by a full supply 
of information and frank discussion of the suggestions made. 


i ee 


interesting to observe that the House of Lords has overridden 
a decision by one of its own Committees in respect of a special 
electrolysis clause. The clause in question was granted to the 
Crystal Palace Gas Co. in the tramways Bill promoted by the 
Beckenham Urban District Council, and inasmuch as this 


measure has already passed the House of Commons, the clause 
comes out once and for all, the Bill having now been read 
a third time and passed in the House of Lords. A report of the 
debate will be found in our Parliamentary columns this week. 


A VERY remarkable letter from the Lord Mayor was sub- 


mitted to the Liverpool City Council at their meeting on 


Wednesday and referred to the Finance Committee for report. 


The Lord Mayor proposes that the new University, for which 
a charter has recently been granted, shall be entirely free. He 
considers that England has been left behind by other countries 
“in some branches of science and research," and that an arrange- 
ment should be come to between the University authorities 
and the Liverpool Corporation with a view to the total abolition 
of fees and the support of the University by the rates. 
matrieulation examination should, in the Lord Mayor's 
opinion, be as severe as any in the country, and the standard 
of every degree equal to that of any other university in the 
world; it is further suggested that a rate of one penny in the 
pound would more than cover students’ fees. 
and startling, and it will be interesting to learn the views of our 
great educational authorities. 


The 


The idea is new 


— . —— a 


New Continental Telephone Lines.—It is reported that the 
new telephone lines between Sweden, Norway, Denmark and 


Germany were opened to the public last Saturday, and that 
they are working satisfactorily. 


The Metric System. — A Reuter telegram states that the 


Cape Town House of Assembly agreed on Tuesday to a motion 
in favour of addressing a communication to the Imperial 
Government on the subject of the adoption of the metric 
system. 


Fire on the Liverpool Overhead Railway.—Mr. S. B. Cot- 


trell, engineer and general manager of the Liverpool Overhead 


Railway, states that the fire which occurred on the night of 


July 30th was verv trivial, and consisted merely of the fusing 
of a controller. 


There was a considerable amount of smoke, 
but no part of the train became ignited. 


Sir Wm. Preece, C.B., F.R.8.—We are pleased to be able to 
state that an improvement in Sir Wm. Preece's condition has 
taken place, and yesterday's bulletin, received at noon, conveys 
the intelligence that progress is being maintained. Sir 
William is suffering from pneumonia and pericarditis. 

“Science Abstracts.”—The Council of the Institution of 
Electrical Engineers have now, with the approval of the Physical 
Society, undertaken the publication of Science Abstracts as an 
Institution publication. In connection with this work, Mr. 
Louis H. Walter, M.A, A. M. I. E. E., has been appointed 
editorial assistant to the secretary, and will take up his duties 
in the autumn. 

Patent Office Search Guide. — The second edition of this 
extremely useful guide to searchers in the Patent Office has 
just been published. All information has been arranged 
alphabetically under the names of countries, and it indicates, 
among other things, in what publications and for what periods 
grants of patents and the registration of trade marks and 
designs are recorded. The price is 6d. 


Curious Lightning Case. — A man was recently struck by 


OWING to the fact that the gas companies have successfully 
opposed certain electrical Bills in Parliament this session, it is 


5A. 


lightning at Eastbourne, the flash first striking and splitting 
his umbrella, without, however, damaging the silk portion of 
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it. Curiously enough, the man appears neither to have seen 
the flash nor to have heard any thunder ; in fact, when he was 
struck and thrown against a post he was under the impression 
that some person had violently assaulted him. 

Mr. Edison's Health.— According to a Laffan telegram from 
New York, Mr. T. A. Edison has had to discontinue, for the 
time being, his experimental research work in connection with 
the X-rays, as his eyes have become so effected that total 
blindness is feared. The telegram further states that one of 
Mr. Edison's assistants in these experiments has had to have his 
right arm amputated owing to the tissues dying after exposure 
totherays. The other arm was also badly affected, and three 
fingers had to be amputated. 

Royal Commission on London Traffic. — On Friday last week, 
July 31, a number of the members of the Royal Commission 
on London Traffic, the hearing of evidence before which has 
been suspended until the autumn, inspected, per motor car, a 
number of the main roads leading out of London. The 
inspection was carried out under the auspices of the Automo- 
bile Club of Great Britain and Ireland, which placed a number 
of suggestions before the Royal Commissioners, chiefly relating 
to street widenings and the building of new thoroughfares. 

Oable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 

Bt. Lucia—Martinique ...... May 9,1902 — 
Guadeloupe—Martinique .... May 9, 1902 — 
Puerto Plata—Martinique.... July 10, 1902 — 
Anjer—Kalianda .......... Aug. 2,1902 — 
Cayenne—Pinheiros ........ Aug. 13, 1902 — 

St. Lucia—St. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne Feb. 27, 1903 za 
New York—Hayti .......... Apr. 18, 1903 — 
Kwandang—Menado ........ July 1, 1903 — 
Sitoebondo—Bandjermasin .. July 6, 1903 Aug. 1, 1903 
Zanzibar — Mombasa July 16, 1903 July 31, 1903 
Fao— Bush ire July 28, 1903 — 
Bolama— Biss ao Aug. 4, 1903 — 


Personal. Sir George Murray, K. C. B., has relinquished his 
position as Secretary to the Post Office upon his appointment 
to the Joint Permanent Secretaryship, with Sir Edward 
Hamilton, K. C. B., of the Treasury, in succession to Sir Francis 
Mowatt, G. C. B. Sir George Murray will be succeeded at the 
Post Office by Mr. H. Babington Smith, who is at present 
president of and representative of the British, Dutch and 
Belgian Holders of the Turkish Bonds on the Council of 
Administration of the Ottoman Public Debt. Mr. Max 
Esskildsen, formerly assistant electrician to the Great Northern 
Telegraph Co. in London, has been appointed to succeed 
Mr. L. L. Hartvigson, as chief electrician, on his removal to 
Newcastle-on-Tyne as superintendent of the company’s 
station there. 

Station Indicators.—According to our contemporary, the 
Electrical World and Engineer, station indicators have been 
fitted to the experimental car of the New York Subway 
Railway. The inventor, Mr. Ernest K. Adams, has devised 
the mechanism for electrical or mechanical operation, and the 
indicators of the various cars of a train may be either mechani- 
cally or electrically coupled, as are the car-controllers. A 
long strip of a suitable flexible material, held between rollers, 
upon which the station names are printed or otherwise fixed, 
comprises the indicator, and, on the rollers being rotated, the 
station names appear behind an oblong window, which, when 
the indicator is not used, is covered by a shutter. If the 
indicator is in operation this shutter is hinged up, exposing 
the window and showing above it the words “ next station." 

Charges for Electricity in Manchester, —A correspondent, 
writing to the Manchester local papers, calls attention to the 
sliding scale of charges obtaining in that city for electricity 
for power purposes. His point is that the scale is unjust, as, 
by its application, it is quite possible that a consumer using a 
certain quantity of electrical energy has to pay more for it 
than another consumer, using considerably more. To prove 
his case, he assumes that four consumers, with an electric plant 
of 100 H.P. each, use respectively 299 units per horse-power 
installed per quarter, 300, 400 and 450. The total energy con- 
sumed in the four cases in question and the charges for same 
under the present scale are, 29,900 units, costing £186. 17s. 6d.; 


30,000 units, costing £171. 17s. 6d.; 40,000 units, costing 
£187. 10s.; and 415,000 units, costing £187. 10s. From 
this it will be seen that the consumer of 29,900 units has to 
pay practically the same as the consumer of 45,000 units. 

Tests and Costs of Street Lamps.—In The Electrician, Vol. L., 
p. 1,065, a report by Mr. J. W. Bradley, engineer to the City 
of Westminster, on “ Photometric Tests of Street Lamps in 
the City of Westminster,” was published; a similar report, 
containing a comparison of costs of the various means of illumi- 
nation, has been issued for the quarter ending June 30, 1903, 
and from it the following data is taken :—The hours of burn- 
ing per annum were practically the same (about 3,900 hours) 
for all the lamps under observation. These consisted of elec- 
tric arc lamps, incandescent gas lamps and ordinary flat flame 
gas burners. As might be expected, the results for each type 
varied considerably, the best results being obtained with the 
electric arc lamps. In this case the average candle-power of 
the six lamps tested was 576 candles, the total cost per candle- 
power per hour was 0:00234d., and the total cost per candle- 
power per annum was 9:2d. The respective figures for the best 
incandescent gas lamps (311 c.p. on the average) were 0:00358d. 
and 14d. For the ordinary flat burners (average 57 c.p.) 
the following figures were found :—0:00947d. and 37:32d. 
respectively. 

The Junior Institution of Engineers.—The summer meeting 
of this Institution is to be held at Sheffield, where the pro- 
ceedings will be opened by the Lord Mayor, the Right Hon. 
J. Wycliffe Wilson, J.P., on August 17th, who will receive the 
members at the Town Hall. Messrs. Davy Bros’. works will 
then be visited, and afterwards those of Messrs. Hadfield's Steel. 
Foundry Co. at Tinsley. On Tuesday there will be an excur- 
sion to Haddon Hall and Chatsworth. Messrs. Charles 
Cammell & Co.’s works will be visited on Wednesday morning, 
and in the afternoon Messrs. J. Dixon & Song’. Thursday will 
be occupied by an excursion to Castleton, and on Friday the 
Toledo Steel Works of Messrs. J. H. Andrew & Co. will be. 
inspected, together with the Suffolk Works of Messrs. T. Turner 
& Sons. The summer dinner will take place in the evening at the 
Royal Victoria Hotel, Sheffield, and the programme includes 
various hospitable invitations arranged for the entertainment of 
the members. Mr. Ernest King (Messrs. Mellowes & Co., 
Corporation-street, Sheffield) is acting as hon. local secretary. 


High-Speed Tool Steels.—At the Leeds meeting of the 
Institution of Mechanical Engineers, last week, Mr. Henry H.. 
Suplee, of New York, read a Paper on high-speed tool steels, 
compiled from officially-verified data obtained in the works of 
the Union Pacific Railroad, at Omaha, Nebraska. The steels. 
used contain both chromium and tungsten in varying propor- 
tions as well as molybdenum. The method of treatment con- 
sists in heating the tool up to about 2,000°F., then cooling 
rapidly down to about 1,700^F. in a lead bath, and then slowly 
in air or lime. These special steels maintain a cutting edge 
even when operated at speeds producing a red heat, and, 
in fact, unless such speeds and temperatures are maintained 
they do not give satisfactory results. Such tools should be 
used only for roughing purposes, and the great economy. 
resulting from their use appears when it is found that the 
forging can be made with less care as to size, the roughing. 
down to finishing dimension being made more rapidl m 
economically in the machining processes than in forging. When 
turning car-wheel tyres, an ordinary tool steel removed 81b. . 
of metal per hour, the speed being 8ft. per minute; on the other 
hand, a high-speed steel removed 100lb. to 1 20lb. of metal in: 
form of spiral turnings from a locomotive tyre in the same 
time, the speed being 24ft. per minute, and as much as 450lb. 
per hour was removed from the tyre in the form of heavy 
chips with a high-speed tool, at a speed of 18ft. per minute. 

Pacific Oable Finance.—The Duily Chronicle states that the 
treasurer of the Australian Commonwealth has received com- 
munications from the Imperial Treasury which show that. 
unless some unexpected boom in cable business takes place 
before the end of this year, the partners in the Pacific cable- 
will, on March 31, 1904, have to face a loss of over £212,000. 
The expenditure in the first year, while the line was in course 
of construction, was £120,000, which the Imperial Govern- 
ment assumes must be met by the Governments of Great. 
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Britain, Australia, Canada and New Zealand, who own the 
cable, in the following proportions :— 


Australia ........... FFC £40,000 0 0 
Canada ....... %% Ó—T RO 33,333 6 R 
New Zealand... side v yen "— E" 13,333 6 8 
United Kingdon seks ie vk E e ENSE ES 33,333 6 8 


. £120,000 0 0 
This expenditure is made up of interest on borrowed capital, 
salaries, station expenses, repairing ship and renewals for cable. 
The estimates supplied by the Imperial Treasury for the 
present financial year ending March 31 next is as follows :— 
1903-4.— Estimate. 
Interest, including instalment repayment of principal. £77,540 


Board salaries and expense 4,400 
Cable stations, salaries and expenses ........ 8 26,300 
Repairing biss pewawa esas 19,500 
Renewals and depreciatioůunnn .. 35,500 
Miscellan eos x y rns 2,250 
Total estimated expenditure ............ eee £165.500 
Less estimated revenue .......... ee sesse 73,400 
, E RED o ERG tia Rens £02,100 
The position, therefore, on present figures works out thus :— 

Loss on 1902-1008 ereer rane RO DUCES ER es £120,000 
Estimated loss on 1903-190ulult!“œ2.ẽ dd 92,100 
£212,100 


As Australia has to provide one-third of this deficit, about 
£70,000 will have to be provided by Sir George Turner (the 
Federal Treasurer) before June 30, 1904. 

The New Power House at Niagara.— A recent issue of the 
Western. Electrician, of Chicago, contains an interesting article 
on the new hydro-electric power station at Niagara Falls, which 
is said to be the largest of its kind in the world. Six of the 
new type of generators made by the General Electric Co. for 
the Niagara Falls Power Co. have been installed. The com- 
plete installation will consist of 11 generators, each of 
5,000 H.P. Of these there will be six of one type and five of 
another, both different from the generators in power house 
No. 1. The six new generators now in place are of the 
external-field tvpe with nickel steel revolving magnet ring, 
and the collector rings are at the bottom of the dynamo shaft. 
They are wound for 2,300 volts, two-phase, and a frequency of 
25 per second, at 250 revs. per min. In its exterior 
appearance, power house No. 2 closely resembles power house 
No. 1, but the long stretch of roof has been broken by gables 
at the ends and centre. It is located on the opposite side of 
the inlet canal to power house No. 1, and stands closer to the 
river. It is about 560ft. long and 70ft. wide. The wheel pit 
is 178}ft. deep, 184ft. wide and 463ft. Sin. long. Between 
wheel pit No. 1 and wheel pit No. 2 there is a connecting 
tunnel having an approximate length of 310ft. This tunnel 
starts from the turbine deck in each pit, the depth from the 
surface being about 130ft. It passes under the inlet canal, 
and allows employés of the company to pass from pit to pit 
without the necessity of ascending to the surface. A new 
feature is the covered forebay that has been erected along the 
canal side of the new power house. This building is of stone, 
the style corresponding to that of the power house. It is 40ft. 
wide and extends nearly the fulllength of the power house, 
and in this building the racks are located. The water supply 
from the inlet canal passes to the forebay through a series of 
arches in the outer wall below the water level, and flows 
straight up to the racks. In all, there are 24 arches. It is 
expected that this style of construction will afford material 
relief from the ice annoyances of winter time. At either end 
of the forebay structure a stairway leads to the top. The 
turbines of wheel-pit No. 2 are of the Francis or inward- 
discharge type. They were designed by Escher, Wyss & Co. 
of Zurich, Switzerland, and made by the I. P. Morris Co. 
of Philadelphia. Being of the internal-discharge type, the dis- 
charge water is carried off through draft tubes, which are said 
to add about 10 per cent. to the efficient head. As compared 
with power house No. l, this gives about 10 per cent. more 
power for the water used, so that 55,000 H.P. is to be 
developed instead of 50,000 m.p. The governors are of the 
oil-pump-operated type, designed by Escher, Wyss & Co., and 
built by A. Falkenau of Philadelphia. The five generators 


next to be installed will be of the internal revolving-field type. 
Each will be of 5,000 H. P. capacity, wound for 2,300 volts, 


| two phase, and a frequency or 25 W per second, at a speed of 


250 revs. per min. It will be possible to operate all three 
types of machines in parallel, and the 21 generators will be 
arranged in four groups, but the connections will be such that 
any one may be thrown into service on any group. The single 
switchboard in the new station is located at about the centre of 
the generating room. It is on a gallery, and consists of 36 
separate controlling panels—11 generator, 22 feeder, two 
inter-connecting and one exciter panel. Allswitching is done 
by relay switches. The exciter plant consists of four 150kw., 
compound-wound, vertical-shaft, 220-volt exciters, each of 
which has its independent turbine placed directly underneath 
it. The speed is 750 revs. per min. 


Wireless Telegraph Conference at Berlin.— This conference 
was opened on Tuesday at the Imperial Post Office in Berlin. 
Representatives of France, Germany, Austria-Hungary, Italy, 
Russia, Spain and the United States were in attendance, as 
well as Mr. J. C. Lamb, Mr. J. Gavey and Mr. R. J. Mackay, 
of the General Post Oftice, Capt. H. L. Heath, R.N., Lieut. 
C. R. Payne, R. N., and Col. R. L. Hippisley, representing 
Great Britain. The Secretary of the German Post Office 
(Herr Kraetke) opened the proceedings, and said that wireless 
telegraphy was extremely important as a means of communi— 
cation at sea and between passing vessels and the shore. The 
conference had to provide a path for the extension of wireless 
telegraphy, so that, all special interests being eliminated, it 
would develop to the common benefit of all seafaring people. 
The German proposals were then laid before the conference 
by Herr Sydow, Under-Secretary of the Post Office. The 
proceedings are private, and no report has been published. 
À long letter bearing upon the objects of the Wireless Tele- 
graph Conference appeared in The Times of Saturday from 
Marconi’s Wireless Telegraph Co. After pointing out that the 
ostensible purpose of the conference is to secure, by international 
law, that all wireless telegraphic messages from and to ships 
shall be taken and transmitted, respectively, without distinc- 
tion of systems i. e., for example, a Marconi installation in 
England or on a ship at sea shall be bound to send messages 
to, or accept messages from, a ship equipped with German 
apparatus—the company states that many of the proposed 
rules and regulations are impracticable for technical reasons 
not generally understood. Any such rules and regulations 
being laid down at the present time would enormously reduce 
the utility of the most advanced system. Putting aside con- 
siderations of patent rights, the company maintains that the 
aim of the conference is to secure for a German company 
advantages which it has failed to obtain in fair business competi- 
tion. The Marconi Company, continues the letter, has entered 
into many contracts with foreign and colonial Governments, 
as well as Lloyd's, for long periods, which provide that no 
apparatus other than their own shall be employed, and the 
contention is urged that if an attempt be made to compel the 
Marconi Company to interchange messages with the so-called 
systems of other companies, the splendid organisation of the 
Marconi Company would be jeopardised or ruined without any 
advantageous results whatever to anyone. On the other hand, 
even if it were technically possible so to interchange messages, 
a great commercial injustice would be done to the Marconi 
Company, which, by reason of the inventions acquired by it, has 
placed itself far ahead of natural competition. Not a single 
passenger vessel is equipped with any other system than the 
Marconi, and only quite recently this apparatus supplanted 
the Slaby system on the Hamburg American Company's s.s. 
“ Deutschland.” Thus it would be seen that it was difficult 
for the German and other imitators of Marconi's work to arrive 
at the results achieved by his invention, but it was proposed 
to remove the commercial disadvantages under which they 
laboured by compelling the Marconi Company to put its 
stations at the disposal of such imitators, thus providing them 
with an organisation free of charge. The letter concludes 
with the hope that the representatives of the British Govern- 
ment will resist any proposals which would deprive a British 
company of the advantages which it has fairly secured in open 
competition. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


N-Ruys.—R. Blondlot has continued his researches on N- 
rays, and has obtained some remarkable results. It appears 
that the increase of luminosity observed in a small electric 
spark, in a small gas flame, and even in a glowing solid is not 
due to a rise in temperature. There is, in fact, a luminous 
effect unconnected with heat. This apparently paradoxical 
fact has been established heyond any possible doubt by several 
series of experiments along different lines, conducted under 
sensitive conditions. A platinum wire O'Imm. in diameter 
and 15mm, long was brought to a dull red heat by means of 
an electric current. A beam of N-rays from an Auer burner 
was transmitted through screens of wood and aluminium, and 
concentrated upon the wire by means of a quartz lens. The 
wire was viewed through a piece of ground glass. On cutting 
off the rays by means of a plate of lead the luminosity of the 
Wire was perceptibly reduced. The same was observed in the 
case of a plate of platinum heated by a gas flame. The resis- 
tance of the platinum, measured at the same time, showed no 
change. A thermo-electric pile, exposed directly to the 
rays, showed no effect. The luminous effect was observed on 
both sides of the platinum simultaneously. This would mean 
that the rays penetrate hot platinum though intercepted by 
cold. Experiments made to test this, showed that the rays do 
penetrate incandescent platinum. 

[R. BLONDLOT, Comptes Rendus, July 20, 1903.] 


Self-heating of Radium Preparations. —P. Curie has recently 
Shown the development of heat by radium preparations toa 
large audience by means of ordinary mercury thermometers. 
He used two heat-insulating vessels of the Dewar type, in one 
of which 0:7 gramme of radium bromide were placed, while 
the other contained a barium salt. A thermometer was placed 
in each vessel, and the mouths of the vessels were closed with 
cotton wool. Under these circumstances, the thermometer 
placed next the radium always showed 3deg. more than the 
thermometer adjoining the barium salt. When a radium salt 
is freshly prepared it does not give off as much heat as it does 
about a month afterwards. If a radium salt is dissolved in 
water, and the solution is enclosed in a sealed tube, the 
quantity of heat disengaged is feeble at first. It increases 
gradually, and attains a constant value in about a month. 
That constant value is the same as it is in the solid state. The 
author supposes that part of the heat disengaged is due to the 
destruction of the emanation. The amount of heat given off 
can be readily measured by using it for evaporating a liquefied 
gas such as methyl chloride, oxygen or hydrogen. An amount 
of 0'7 gramme of radium bromide is capable of steadily 

evaporating 73 cubic cm. of hydrogen per minute. 

[P. CunrE, Bull. Soc. Francaise de Phys., July 3, 1903.] 


JV ehnelt Interrupter. —E. Hauser has found that the rate of 
interruption of the Wehnelt interrupter may be greatly 
increased, and its starting potential lowered, by employing 
dilute sulphuric acid, and adding to it 20 per cent. of its 
weight of sulphate of magnesia. Taking sulphuric acid solu- 
tion of specific gravity 1:050, the maximum current is lowered 
from nearly 40 amperes to 12:5 amperes at 118 volts, and the 
starting of the interrupter occurs at 20 volts with 5:5 amperes. 
A still lower starting current is obtained with a half-saturated 
solution of sodium bichromate to which 11 per cent. by volume 
of sulphuric acid is added. In that case the interrupter works 
with only 3:5 amperes. But the starting voltage is much 
higher (50 volts) than in the case of magnesium sulphate. The 
depolarising liquid used in the Radiguet cell, consisting of 
120 grammes sodium bichromate, 250 cubic cm. sulphuric 
acid and 720 cubic cm. water gives a starting voltage of 90, a 
starting current of 12 amperes, and a maximum voltage and 
current of 118 and 40 respectively. 

E. Havskn, Soc. Fisica y Quimica, Madrid, May 25, 1903.) 


Electrijication of the Brain.—S. Leduc summarises the facts 
known concerning the action of electric currents upon the 
brain, and gives some additional information concerning the 
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electric production of sleep. According to Von Ziemssen, the 
brain substance is the best conductor in the human body, 
being about 3,000 times more conducting than muscle. That 
electricity has not been more frequently used in the treatment 
of brain disease is largely due to an exaggerated notion con- 
cerning the dangers involved. Generally speaking, a con- 
tinuous current passing from one ear to the other produces 
giddiness, the objects appearing as if mounted on a wheel turn- 
ing round, so that the top seems to pass from the anode side 
to the cathode side. Currents from back to front appear to 
be mnocuous, and even beneficial. Thus, a current brought 
up to 5 milliamperes in five minutes and kept at that strength 
for another five minutes, with electrodes on forehead and 
neck, increased the muscular power by 6 or 7 per cent., as 
measured on the ergograph. The best arrangement for the 
electric production of sleep is a current of 4 milliamperes at 
30 volts, interrupted 100 times per second for nine-tenths of 
the period of interruption. The author has tried that on him- 
self. The faculty of speech disappears first, then the motor 
faculties. Respiration and pulse are unaffected within the 
limit stated, but their temporary or final stoppage may be 
brought about by increasing the current. Short of that, 
awakening is instantaneous, and the resulting feeling is one of 


refreshment. 
S. LEpvc, Arch. d' Electr. Méd., July, 1903.] 


Conductivity of Dielectrics under Radium Rays.—A. Becker has 
succeeded in proving that a number of insulators such as 
shellac, paraffin, mica and ebonite acquire a certain small con- 
ductivity when exposed to radium rays. "The conductivity 
acquired by gases is well known, and Curie has shown that 
insulating liquids also acquire such a conductivity. But the 
difference in the case of gases is that there exists a saturation 
current, due no doubt to the complete ionisation of the gas. 
Such a saturation current does not exist in either solids or 
liquids, or has, at all events, not yet been reached. To test 
the conductivity of solid dielectrics, the author enclosed a layer 
of the dielectric between the plates of a condenser made of 
heavy plates of lead. A small chamber was hollowed out 
between the plates, and a radium preparation placed inside. 
To avoid the direct influence of ionised air upon the dielectric, 
the latter was covered with aluminium foil. On applying an 
E.M.F. of 500 volts, it was found that there was a leakage of 
about 0:0006 volt per second through a sheet of shellac 
15mm. thick. The current was about 66 x 10-7! amperes. 
Reversal of the current made no difference. The maximum 
current was only reached slowly, which means that the ions 
formed have some difficulty in following the electric force. The 
general process resembles that observed in liquid dielectrics. 

[A. Becker, Ann. der Physik, No. 9, 1903.) | 


Ionisation of Air by Water. —F. Himstedt has accumulated a 
mass of experimental material for studying the process of 
ionisation of air by water. Some of the experiments repeat 
those of Thomson, and of Sella and Pocchettino ; but as they 
were made along independent lines and lead to novel con- 
clusions, they are of intrinsic interest. The author found that 
air bubbled through water becomes highly radio-active. The 
radio-activity disappears very slowly, taking several weeks to 
vanish altogether. On conducting the air through a copper 
tube surrounded by liquid air, the radio-activity 1s annulled, 
but is restored on heating up the tube. There is, therefore, 
a kind of emanation, which can be condensed and evaporated, 
like the radium emanation. The addition of a salt to the 
water makes no difference. Other liquids show no effect, with 
the possible exception of alcohol and nitro-benzol, both of which 
have a pretty high conductivity. The transmission of the air 
through a tube filled with moistened glass wool is as effective 
as bubbling it through water. The author supposes that mole- 
cules or groups of molecules of air are enclosed in a very thin 
sheath of water, so thin that it does not make them settle down 
like drops of spray, and allows them to traverse cotton wool. 
The water might still preserve its great ionising power, and 
release the ionised molecules by the breaking of the sheath 
This chimes in with Kohlrausch’s theory of electrolytic con- 
ductivity. 

[F. HrusrEDT, Ann. der Physik., No. 9, 1908.] 
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ON RESONANCE COILS. 


BY T. MIZUNO. 


Lecher (Wied. Ann., 1890, Bd. 41, p. 850) first devised a 
parallel-wire system by which stationary electric waves can be 
produced. Let two parallel wires AB and A B' be connected 
with two plate air condensers A and Al. When the induction 
coil I is put in action, and oscillatory discharges take place 
across the spark-gap C, forced oscillations occur in the wire 
system. Placing a Geissler tube at the ends B and D' of the 
wires, the tube glows up, because the ends are potential loops. 


Fic. 1. 


Now, if we place a wire bridge at a position DD’, the glow 
of the tube generally ceases. But we can determine a certain 
position at which the glow takes place very vividly. In this 
case, DD’ being supposed to be that position, the two circuits 
ADD'A' and BDD'B’ vibrate electrically in resonance, BD or 
BD’ being equal to the quarter wave-length of the stationary 
wave. The ends B and B have, of course, maximum poten- 
tials different in sign. We can also find another particular 
position, KE’, such that when it is bridged simultaneously with 
the first bridge DD’, the tube still continues to glow, though 
with much diminished intensity. In this case we have the 


ge 
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first odd harmonic of the fundamental vibration. In fact, the 
two circuits DEE D' and BEE'P' are mutually in resonance, 
DE being equal to the half, and EB to the quarter wave- 
length, approximately. Again, when Lecher’s wire system 
consists of very long wires, not necessarily parallel, and if 
the corresponding plate condensers are large, we can obtain 
tolerably strong sparks between the two adjustable spherical 
knobs attached to the ends B and B', just as in Sir 
Oliver Lodge's experiment on the recoil kick (“ Lightning 
Conductors and Lightning Guards," p. 59). Lecher's system 
is thus a useful arrangement, but usually requires long extended 


Fic. 3. 


wires and consequently much space. By merely coiling the 
wires, we can, however, easily get rid of this inconvenience, 
and we have a ** coil system " instead of Lecher's. I constructed 
two equal cylindrical coils I. and IL, each wound on a wooden 
frame with bare copper wire Imm. in diameter, the total 
number of turns in each being equal to 180. These coils are 
9:2cm. in diameter and 76cm. in height, and they can be placed 
either vertically or horizontally. For Lecher's experiments, 
the two coils ADB and A’D’B’ are placed horizontally, and 
one terminal of each connected with an adjustable plate air- 


condenser. Bridging the two coils at the proper position by a 
copper rod 4mm. in diameter, and placing a Geissler tube at 
the free ends B and B’, we can easily repeat Lecher's experi- 
ments on stationary electric waves. The different systems of 
waves can be obtained by varying the mutual distances of the 
plates of the adjustable condeners. The above coil-system is, 
in fact, a contracted Lecher's system, the ditference being that 
the self-inductance of the whole is greatly increased in conse- 
quence of coiling. If we replace the air-condensers by Leyden 
jars and choose suitable coils, then we can produce very power- 
ful electric vibrations in the circuits BDD'B, provided the 
bridge DD' be placed at the proper position. In this case, the 
two ends B and B' are loops, while D and D' are nodes of 
potential. 

For the purpose of lecture demonstration, it is advantgeous 
to put the coils in vertical positions. In one of the experiments 
performed by me, I used the coils I. and II. already men- 
tioned and Leyden jars each of capacity 0:0035míd. Very 
strong brush discharges took place from the free ends of the 
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coils, the phenomenon being as represented in Fig. 3. The 
well-known Tesla experiments can be easily performed by 
means of the coils, this method being much simpler than the 
Tesla apparatus, because it requires no separate primary or 
awkward oil insulation. It should be noticed that with extended 
wires, of lengths the same as the above coils, we cannot obtain 
such effects as mentioned above. For, the self-inductances of 
the wires being less than those of the coils, we must reduce 
the capacities of the jars in order to get resonance, and con- 
sequently the electrical energy of the system becomes less. 
Again, for objective presentation of resonance phenomena, it 
is of great advantage to use a ‘‘coil-wire system,” as in Fig. 4, 
which shows the case of the fundamental vibration. Here 
two parallel wires MB and M’B’ are attached to the ends of 
the coils ADM and A'D'M'. When the bridge DD’ is placed 
at a proper position, each of the wires MB and MB appears 
just like a large glowing ribbon. If the wires be brought near 
one another, as shown by the lines MN and M'N', bright brush 
discharges pass between them. | 
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The exhibition of the first odd harmonic of the fundamental 
vibration can be easily effected in the following slightly different. 
way: Two coil-wire systems AMNB and A'M'N'B' are respec- 
tively connected with the coatings of a Leyden jar, C (Fig. 5).. 
The condenser circuit contains an adjustable self-inductance 
with a movable contact, N. First adjust the self-inductance- 
80 as to excite the fundamental vibrations. In this case the 
straight wires NB and N'B' of the coil-wire systems glow 
brightly. Now, reducing the self-inductance in the condenser 
circuit to a proper amount, the first odd harmonic will be 
called into play. In this case, in addition to the wires NBand 
N'P', the other straight wire, MN and M'N’, being now loops 
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of potential, also glow up brilliantly. sf 
The advantages of the coil system are now evident; it 
furnishes us with a very convenient means of investigating 
stationary electric waves, and performing Tesla experiments. 
I shall now pass on to the case of a single coil. As shown 
in Fig. 6, one end of a coil, AB, is connected with one coating 


of a Leyden jar, C, whose other coating communicates with a 
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spark-gap, D. DM is a movable wire, and displacing a contact 
piece, M, along the coil, the part MB of the latter included in 
the condenser circuit can be adjusted at will. If the capacity 
of the jar has a suitable value, we can always finda position of 
M such that the free end A is a potential loop yielding 
powerful brush discharges. 

In my experiments, I have used the coil I, and measured 
the variation of the potential along the coil from M up to A. 
The measurements were made by a point-plate spark micro- 
meter with its point connected with the part of the coil under 
examination by means of a short wire. The lengths of the 
sparks thus drawn are proportional to the maximum values of 


Spark Length in mm. 


O No. of turns 
Fid. 7. 


Fic, 6. 


the potentials at the corresponding parts of the coil. The 


results of the observations were :— 


No. of turns of coil Spark length No. of turns of coil Spark length. 


counted from M. in mm. counted from M. in mm. 
3 . 5:0 105-5 8 17:0 
h 5'0 | 115- S: 8 18:0 
IS 1o 8 4:0 129-5: te ere venas 19:0 
99 eres d antes 40 TOD ͤ E 21:0 . 
45 ......-. 8 6:0 | LOB: RR 23:0 
DO cod csri rV VMR 90 153 cr edsascus 24-0 
PPV 12˙5 1 8 24:5 
(slo M S 14:0 17D | usce S xr rethd 25:5 
„ NON 15:5 ö 8 25˙5 


The capacity of the Leyden jar used was O 000 75mfd. 


Plotting the results, the number of turns of the coil as abscissa 
and the spark-length as ordinate, we get the above curve (Fig. 7). 
The curve tells us that the potential does not vanish any where, 
that the vibration is not sinusoidal, and that the space-rate of 
variation of potential is rather slow in the neighbourhood of 
the free end. 

By means of the above described spark-method I have also 
investigated the change of the potential at the free end of the 
coil due to change in the length of the coil. The experiment 
was conducted in the following manner: A coil, AB, under 
question, was connected at M with a Leyden jar cireuit. The 
self. inductance in the latter was adjusted by means of a 
movable contact, until the part AM of the coil was set in 
resonance with the condenser circuit CDN. The maximum 
spark-length at the free end A was then observed. Moving 
the contact piece M along the coil up and down from the above 
position for resonance, so as to change the total length of the 
coil, the corresponding maximum spark-lengths were observed. 
The results of the observations were— 


Number of turns Maximum spark- Number of turns Maximum spark- 


of the coil. length in mm. of the coil. length in mm. 
180 „ sess 4&0 280 23˙0 
190 ———[— 5:5 290 21˙0 
00 oxi DR PA 70 o 19:0 
A A D ĩ 9-0 C 18:0 
o as 12:0 O20) Sra 8 16:5 
PA NE 14:5 530 scout 15:0 
DAO 2 crines . 170 So EAS 15:5 
250 tse da cR n 20:0 550 t⅛ͤ 150 
260 ........ Tren 25:0 DOO ara vili chos 12:0 
o 24:0 


In the experiment, the capacity of the condenser in the 
primary circuit was 0:00075mfd., and the self-inductance was 
15,349 C.G.S. units, so that the period of the electric oscillations 
was 6:74 x 107? second. | 


. Plotting the above results, we obtain the curve in Fig. 9. 
As the table and the curve show, the rates of diminution of 
the spark-lengths on both sides of the maximum point C are 
somewhat unsymmetrical. Above the critical point C the 
spark-length decreases more slowly than that below the point. 
Single coils, such as are described above, which exhibit 
powerful electrical vibrations, are already well known in 
France under the name of the “ Résonateur Oudin.” 

Again, in his syntonised system of wireless telegraphy, 
Slaby (Alehtrotechnische Zeitschrift, Heft 2, 1901, p. 38) used such 
a coil as a “multiplicator " in a sending station. Seibt (Elektro- 
technische Zeitschrift, Heft 29, 1901, p. 580, and Heft 15, 1902, 
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p. 315) made interesting experiments on such coils, and also 
first gave a very valuable theory of their action, which will 
be referred to hereafter. 

(To be concluded). 


AN ITALIAN 30,000-YOLT POWER TRANSMISSION. 


The Mediterranean Thomson-Houston Company is putting 
down for the Société des Forces Motrices du Mont Cenis, Italy, 
a plant for the transmission of power to the city of Turin from 


the small Alpine river, the Cenischia, at the foot of Mont 


Cenis. The available head of water is one of the largest 
utilised on the Continent, the height being 865 metres. This 
is divided into two parts, there being a lake situated half-way 
down, and the upper portion only is now utilised, the useful 
fall of which is about 420 metres. The flow is about 1,000 
litres per second, giving an output of 5,600 m.p. The total 
power available, as represented by the volume of water and 
the height of fall (860 metres), amounts to about 12,000 H.P. 
It has been found expedient to make use of the lake above 
mentioned, which will afford a considerable reserve of water, 
and will increase the available power to about 16,000 H.P. A 
second station will eventually be built, which will obtain its water 
from the lake, and will work in parallel with the first station. 
The station now existing includes three sets of 1,600 H.P., 
one being spare. "There is available space for two more sets, 
which will be installed when the hydraulic works are finished. 
Each set includes a turbine directly coupled to a three-phase 
alternator, the turbines having a normal power of 1,600 H.P. 
The alternators are rated at 1,400kw., and are coupled to the 
turbines by means of Zodel elastic couplings. The machines 
are three-phase and of the revolving field type with 12 poles 
and a frequency of 50 cycles per second. Their normal output 
is 270 amperes at 3,000 volts, and their speed is 500 revs. per 
min. In view of the high speed a very substantial construc- 
tion of the revolving field has been adopted, and the speed 
can be doubled without danger, which gives a large range of 
safety. The weight of the alternator is 33,000kg., and the 
following are the guaranteed efficiencies : —Full load, 96:5 per 
cent. ; three-quarter load, 96 per cent.; half load, 95 per cent. 
The excitation of the alternators is entirely separate from 
the machine, with the object of obtaining better regulation. 
Two exciter sets are installed, one as spare. Each exciter set 
is composed of one 110 U. b. turbine, similar to the main 
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turbine, and a continuous- current dynamo of 75kw., 125 volts. 
The speed of the set is 600 revs. per min. 

The voltage of the transmission line is 30,000 volts, and the 
length of the line between generating station and the city of 
Turin is about 65km. (40 miles). 

The pressure at the alternator terminals is 3,000 volts, and 
step-up transformers are used to raise this to 30,000 volts. 
These transformers are of the shell oil-bath type, the oil being 
cooled by water circulating in rings in the top part of the 
casing. Electric pumps are used for circulating the cooling 
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through the apparatus—interruption is made by 
means of knife-blade switches, separated by means of porcelain 
insulators. In order to avoid the use of fuses, the oil switches 
have been made automatic, and the ordinary Thomson-Houston 
tripping deviee has been provided, with the necessary relays. 
Ball high-tension arresters on the Wirt system are employed, 
and ground detectors of the static or electrometer pattern. 
The lamp of the synchroniser is connected so as to give its 
maximum brillianey when synchronous speed is obtained, and 
the voltmeter, instead of being Sapete: at the terminals of 
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Fic. l.— TRANvERSE SECTION OF THE Mont Cents GENERATING STATION, 


water. The transformers, of the single-phase type, are con- 
nected in sets of three (Fig. 2). There are four transformers 
for each group of machines, one transformer being spare. 

On the switchboard all measuring and indicating instruments 
are of the low-tension type, step-down transformers being 
interposed between the apparatus and the high-tension cables. 


Fic, 2.—Om AND WATER COOLED TRANSFORMERS, 


The switchboard is divided as usual into a number of panels, 
the alternator panels being in the centre, the exciter 
pee to the left-hand and the feeder panels to the right. 

he switches are of the oil type, and are placed behind the 
switchboard and operated by means of levers. Whenever 
the operation of the oil switches is unnecessary—that is to 
say, whenever the circuit is opened or closed when no current 


| the lamp, is connected between the ends of one of the phases 

of the alternator, so that it indicates the phase voltage of the 

machine when synchronism is obtained, and the pressure is 
equal to the normal voltage. The lightning arresters and high 

| potential transformers are away from the switchboard, being 
located in a special room, as shown in Fig. 1. The switch- 

| board has been tested to double the working pressure of the 
installation. 


| THE “HUNTING” OF ALTERNATING-CURRENT 
| MACHINES.* 


BY BERTRAM HOPKINSON, M.A, 


Many years ago the late Dr. John Hopkinson showed that if a pai 
of alternating-current dynamos, A and B, mechanically DURS Del 
connected electrically in parallel, be ruuning steadily on a constant 
load and with a constant driving power, and if the steady motion 
be slightly disturbed, say by momentarily retardinz A, then A will 
do less and B more than its share of the work, with the result that 
there will be a balance of force tending to accelerate A and to retard 
B and so to restore the state of steady motion. In other words, the 
two machines tend to keep in step. Similar considerations apply to 
a synchronous alternating-current motor worked from supply mains 
—it tends to keep in step with the generators supplying it. 

It Las been found in practice that as a aes rule the paralleled 
alternators do keep in step, but in a not inconsiderable number of 
cases great trouble has been caused by a tendency in the machines to 
develop gradually increasing oscillations about the state of steady 
motion in which they are in step with one another. This oscillation, 
or “hunting” leads to violent cross-magnetising currents, and some- 
times the machines drop out of step altogether. This phenomenon 
has received a great deal of attention from the practical side, the 
object being, of course, to put an end to it, This experimental study 
has resulted in empirical rules as to flywheel effect and in the 
various damping devices or “amortisseurs” which are now largely 
used on alternating-current machinery and generally give satisfactory 


parallel running. 
has been confined (so far as I am 


Theoretical treatment of amang 
aware) to the work of Kapp, and of others on similar lines, who have 


* Paper communicated to the Royal Society, June 18, 1903. 

t See Dynamomaschinen für Gleich- und Wechselstrom," von Gisbert 
Kapp, p. 401 ; also a Paper by Hans Gorges, Elektrotechnische Zeitschrift, 
Vol. VIII., 1900, 
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ascribed it to resonance. Take the case of a synchronous alternating 
current motor driven from a source of alternating E. M.F. of constant 
amplitude and periodicity. In all essentials this is the same problem 
as that of one alternating machine running in parallel with a number 
of others, but the results are simpler to express. The motor is sup- 
posed to work against a constant resistance, and corresponding to that 
resistance there will be & certain state of steady motion in which the 
motor runs with a constant speed equal to that of the generators 
supplying it and with a constant lag e behind them, and develops a 


torque T corresponding to the external resistance. If the angle of 
lag be increased to e-- the torque will be increased to T+ p and 
€ 


if the external work done by the machine remains the same there will 


be a force 2% or c£ tending to accelerate the motor. Kapp's argu- 


ment then is that the equation of motion of the motor is Më 4-c£—0, 
where M. represents on a suitable scale the moment of inertia of the 
motor, from which it follows that it executes simple harmonic oscilla- 
tions of constant amplitude and period 27 ,/(M/c) about the state of 
steady motion. It is easy to calculate c approximately from a know- 
ledge of the magnetic properties of the machine. Kapp worked out 
the period and tound it to agree fairly well with observation in certain 
cases. He ascribed hunting to approximate equality between the 
period of free oscillation and that of some variation in the turning 
moment of the engine. Such equality would, of course, give rise to 
forced oscillations quite out of proportion to the cause. It was stated 
in support of this explanation that in certain cases an increase in the 
flywheel effect of the machine—viz., an increase in the period of 
oscillation—was found to aggravate the evil, contrary to what would 
at first sight be expected. And indeed it is probable that some cases 
of hunting are due to resonance. 

I believe, however, that there have been cases in which it has been 
difficult or impossible to discover any external disturbing cause of 
approximately the same period as that of the oscillation. One case 
of the kind has come under my notice. A small single-phase 
synchronous motor, to be presently described, hunted violently 
under certain conditions when worked off the Wimbledon supply 
mains. The period of the oscillations could be varied continuously 
from about 0°35 to 0:45 seconds by appropriate variation of the self- 
induction in series with the motor. Furthermore, the hunting 
occurred equally, and with the same period, with either of two 
different generators working in the power station, one being three 
times the size of the other. It was clear, therefore, that in this case 
at any rate the hunting was not due to resonance but to some essential 
instability in the motion ot the motor itself. 

It is easy to see how such instability could arise. In the argu- 
ment given above it has been assumed that the torque is dependent 
only on the relative position of motor and generator and not on 
their relative velocity. As a matter of fact there is a term in the 
torque dependent on the velocity, and the equation of motion is 


Mr rbk ck O. Higher differential coefficients than the second 
may, and, in fact, do, come in, but these are the most important terms 
as a rule. The solution of this equation is, if b is small, 


E= kee ven | /i Jt t Ji 


If b be positive, the amplitude of the oscillations continually 
decreases. If, however, b were negative, even though very small, the 
oscillations would continually increase and the motion be essentially 
unstable. Most dynamical systems are affected with viscosity, in 
which case b is positive, but systems are not unknown in which the 
contrary is the case. Watt's governor is such a system.“ Its oscilla- 
tions about steady motion are given by a cubic equation, the two 
complex roots of which have positive real parts and correspond to 
constantly increasing oscillations. There is no doubt that the motion 
of a 1 ranaa motor is, under certain conditions, another instance 
of the same thing. 

Suppose for the present that the motor has a permanent magnet or 
saturated field, and that it is working against a constant load. 

Let 0 be an angle defining the position of the armature in space, 
I=A sin 0 the induction linked with the field coils and with the 
armature when in position O. In virtue of the above assumption, A 
is constant. Lett be the time, and E cos pt F sin pt the E. M. F. 
of the source of supply ; L the self-induction and p the resistance of 
the armature and any conductors in series with it. 

Assuming for the moment that the motor is moving with uniform 
angular velocity, let ud sin pt-r(3, cos pt be the current in the 
armature. The epoch of t is as yet unchosen ; choose it so that in 
the steady motion 0—pt. Now suppose that the state of steady 
motion is slightly disturbed so that the motor oscillates about it. 
Then we have in the disturbed motion : 


Opt, and us (ao a) sin pt 4- (8, ＋ 8) cos pt, 


* See Routh’s “ Rigid Dynamics,“ Vol. II. (1892), p. 74 ; also Maxwell's 
Collected Papers, Vol. II., p. 105. 


where k, a, 8 are small quantities varying periodically with the time. 
Experience shows that in all cases the period of the variation is long 
compared with 27/p, the period of the alternating current. The 
external E M.F. remains the same — E cs pt+ F sin pt—the induction 
A sin 0 is also undisturbed by the oscillation. 

Forming the equation for the E.M.F. at the terminals of the motor 
in the usual way and equating it to the impressed E. M. F., we find: 


. dI 
Ecos pt+ F sin pt=pu + Lu + z 


= p{(ay+a) sin pt (B, + B) cos pt] 
LI . a) cos pt (B, +) sin pi)} 
+ La sin pt + LB cos pt 
+ A(p+£) cos (pt - £). 
This . a is rigorously accurate under the assumptions pro- 
posed. Now equate the coefficients of cos pt and sin pt on the two 


sides, neglect products of the small quantities a, 8, E, a, &c., and separate 
the large terms corresponding to steady motion and the small terms 
corresponding to disturbed motion in the usual way. 

Thus, for steady motion, i 


E=pß,+ Lpa, + Ap, F —pa, - Lpp, 
and for the disturbed motion l 
La 4- pa — Lpf — Apt —0, > œ e 9 o oœ 
Lpa+ LB BIT AE OOO. 
The torque developed by the motor is 
ues A cos Ol(a, +a) sin pt + (8, +B) cos pt} 

=A cos (pt + E) (ag +a) sin pt + (B, + 8) coa pt} 

— (AB, + AB — Ado) I terms of period x / p and quicker period, 
again neglecting products of the small quantities, The large part of 
this, &A,, is equal to the constant resistance, the small balance is 
available for accelerating the motor. Thus the third equation is 
obtained : 

IME + Aak - AB O. (3) 

To solve equations (I), (2), and (3), we write as usual a= Pet, 

B=Qe* and £ — Re*', and so get after substitution and elimination of 
P, Q and R, 


Lx +p -Lp - Ap '=0, 
Lp La+p Ax 


which reduces to 
(Aa,- Mrz) (Lx +p} --L?p? | --A?L(a?--p?) ＋ A2 = O. (4) 


The condition of stability of motion is, as explained in works on 
dynamies, that the real roots of this equation shall be negative, and 
that the real parts of the complex roots shall be negative. The 
criterion for this can be written down,* but in this case it is simpler 
to proceed by approximation. It is known that z is a small quantity, 
the period of the oscillation we are investigating being in any prac- 
tical case at least 15 times that of the alternating current. Neglect 
z/p and xp/Lp*, therefore, altogether in the first instance. Thus we 


obtain 
(Aay -2Mz?) (Lp 4- p?) + A?Lp?=0, 
= 1 A?Lp? ) m 
whence zzi * (gu (^^ t Lipi pi is, suppose. 
So that to this order of approximation the motor executes simple 
harmonic oscillations of constant amplitude and period 27 /. This, 
subject to an approximation which holds good in practical cases, is 
the result obtained by Kapp. Now, suppose that x= y 4-30, and sub- 
stitute in the original equation (4). Neglect y?, ,p and /p, but 
keep z/p, xp/ Lp’, &e, 
e result is | 
4M (L?p? + p?) (Ad- 2Mé?)2Liép + Api — 0, 
AZ + (Aa, - 2M6?)2L 
he 4Mq= Tere P, 
whence / Lip? p? 
A2. A?Lp?2L 
L2p? + p? d 


= e 
— L?p? + p? 
A2 Lip? — p? . 
(Lip? +p”)? 
* The condition that the real roots and the real parts of the complex 
roots of the biquadratic as + bx! + ex? + dz --e— O shall all be negative is that 
the quantity bcd — ad“ — eb, and the coefficients, a, b, c, d, e shall all have 


the same sign (see Routh's “ Rigid Dynamics " (1892), Vol. IL, p. 192). In 
the case of the biquadratic here treated, this condition reduces to 


2A(La,- A) - D (Lip? — p?) >0, 


which is equivalennt to the condition Lp <p found later on, if, as is the 
fact, the first term can be neglected in comparison with the second. 


(5) 


=p 
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If, therefore, Lp >p, as is nearly always the case, / is positive, and 
the motion is unstable, the oscillations if once started continually 
increasing in amplitude according to the law e*t, 

In the above it has been assumed that the field is unaffected by 
the oscillations, remaining the same in the disturbed as in the steady 
motion. Asa matter of fact, this is not usually the case, the field 
is disturbed by the oscillation owing to the varying armature 
reaction. The general effect is easily expressed thus, The induction 
linked with armature and field coils in the steady motion is 
supposed, as before, to be A sin 0. In the disturbed motion the field 
is slightly altered in amount, and slightly distorted, in a periodic 
way, and becomes [=(A+a) sin 0+) cos 0, where a and b are small 
quantities dependent on o, 8. and g. Terms involving sin 20 and 
cos 20 will also appear to some extent, but may for practical purposes 
be neglected. "The current in the armature i« 


1t (ao a) sin pt+ (B, -- B) cos pt, 
— (a, a) sin (0 — ¥) + (B, + B) cos (0 - E), 
= a, Sin 0 4- 8, cos O, 
+ (a-- d c) sin 0+ (B — a£) cos 6, 
and the general effect of the varying current on the field is that 
a ca +B), b=XA(B z Aye), 
where x and X are constant for any given state of steady motion. x 
represents the change in total induction produced by varying the 
* wattless” component of the current and X the change in distortion 
produced by varying the other component. Taking these expres- 
sions for the induction it is easy to find the time of oscillation and 
rate of increase, as in the simpler case investigated above. It will 
suflice here to give the results. The period of the oscillation is 
27,0 where 


2152 + Aa, — Aa f Bh p CC No) + BL 01, 


(Lr k)(L 4 X)p? + p? 
and the amplitude increases at the rate ert where 
My IEEE [HPA Aa) (L+)? 8L X) 


Lte Lt ND tpi" Rin 
—gl(A—XAay)-rByih . (6) 

As a rule x8, is small compared to (A- Aa), so that the criterion 
of instability in this case is approximately (LT) p, and is 
generally fulfilled. The value of (L+ x), which will not vary greatly 
with load, may be determined by observing the current given by the 
machine when short-circuited, including, of course, in its circuit all 
resistances and self-induction up to the constant source of E.M.F., 
which has been postulated. The apparent resistance under these 
circumstances is approximately ILA «]*p*+p?). On the other hand, 
the value of L may be approximately obtained by observing the 
current when the machine 1s at rest, and connected to the mains, the 
field coils being short-circuited. The apparent resistance of the 
whole circuit under these circumstances is ,/({L*p*+p*|). If the 
motor be under-excited a, is positive. , is positive for a motor and 
negative for a generator. The E. M. F. Ap cos pt is equal to the 
impressed E.M.F. less that required to drive the current through the 
self-induction and resistance of the circuit ; hence, unless Lp, or p, 
or the current, be large, Ap/ (2) is not much different from the 
applied E.. F. [ /(mean?)]. By reducing the exciting current Ap is 
somewhat reduced, owing to the increased armature current ; but the 
reduction is far from being in proportion to the decrease in exciting 
current, On machines with large armature reaction and small selt- 
induction, Ap is practically constant, and equal to ,/(2) times the 
impressed E. M. F [ J/(mean?)]. 

Damping Coils. 

In practice there are, of course, many causes unconsidered in the 
above investigation which tend to damp out the oscillations, and 
which in all but exceptional cases overpower the forces making for 
instability, and render the motion stable. Air resistance and local 
currents in the armature give rise to forces of this nature, which 
increase roughly in proportion to the velocity and so appear in the 
equations of motion as true viscous terms. The most important damp- 
ing effect, however, is that due to the variations of the field of the 
motor, which, as stated in the last paragraph, are generally produced 
by the oscillation. These variations give rise to periodically varying 
electric forces in the substance of the magnets and in the field coils, 
which cause currents in the former and variations of the current in 
the latter. These induced currents re-act on the armature, producing 
changes in the torque which tend to damp out the oscillations. In 
many machines the effect is intensified by putting additional damping 
coils of copper or “amortisseurs,” as they are called, round the 
field magnets. I propose shortly to investigate this damping effect. 

The general effect of the induced currents in the magnets and in 
their surrounding coils (whether damping coils or field coils)* is 


* It is worth noting here that the result, so far as damping is concerned, 
is the same whether the additional copper is put into a separate short- 
circuited winding or into the field coils, In the latter form it assists in 
reducing the ordinary losses in those coils. 


: 


equivalent to that of a circuit of a certain resistance, R, supposed to 
surround completely laminated magnets of the same size and shape 
magnetised by a constant field current. The induction linked with 
this circuit will be, taking the notation already used, »I or v 
(A +a) where v is a constant. The current round the circuit, pro- 


duced by the oscillation, is, therefore, — ” dl or — 9 75 This cur- 


R dt 
rent tends to slightly demagnetise the magnets if a be increasing, 
and its effect on the induction linked with the field coils and armature 
may be represented by a term — a , Where p is a positive constant. 


The quantity u is a time; it is the time in which the induction in 
the magnets falls to 1/ of its initial value if the field coils be sud- 
denly short-circuited. If the armature be forced to make small 
oscillations, given by &=£,sinct, about the state of steady motion, 
therefore, the induction will be: 

I=(A +a) sin 04-b cos 6, 
where now, however, 


a= - lg. 24h d edd oe S 


while, as before b —A(8 - a£). 
The E. M.F. at the terminals of the motor is 


. dl 
E cos pt F sin pt — gu + Lu+ 5, 


=p!(a,+ a) sin pt + (B, 3) cos pt} 
+ Lp (a+ a) cos pt - (8, + 8) sia pt; 
+(A+a)p cos (ꝓt £) 
—A(8 - a) sin pt 


+ E sin pt + LB cos pt At cos pt 


+ ein pt -A(8 — G0 ) cos » | . 

We drop the terms in square brackets, and investigate the damping 
effect of the '* amortisseur" coil separately as a small effect of the 
same order of magnitude as the opposite effect which is dependent 
on those terms. "The result is : 


pa- (LTB — APE tia pt —0, 


and ap + Lpa + 8 —0, 
whence ILIAN 4- £18 + LA - Aa,)& J- app — 0, 
and (LILHA +a LN) D- DA —Aa)£ =. 


These give a and 8 in terms of E and a, and substituting in (7), we 
d 


f &pp( À - Na) 


| (L+)? 1 - 
TE La Apta e 


LL TY +e) 
whence it follows that a —a, sin (ct +e), 
jê 


da €] f 8 
tag So in et 1 x, + 


where tau := — ; - "mi TA)? , 
-— * L(L +p . . (8) 
f CLH a Qf pp(A —ÀXag) | 
0% % T pL NEH =r) Bo TC) pip "RE 


The small periodic term in the torque, produced by the oscillation, 
is found, as before, to be 
4 (98, + (A = Aag) P ( Ac Nay ast] . 
The value of this when t=0 or =0, that is, when the motor is in the 
position of steady motion, though not moving with the steady velocity is 


PEE TET CA LS 
which from (8) is equal to 


Fas A- An? 
C. 2 — 5 
eee ig 
272 Sy " (LTJ) Yt 
POT UT T+ apt + gt) 


The velocity at this moment i| *« sin ¢ 9], or E. 


The oscillation about the state of steady motion is, therefore, 
resisted by a force proportional to the excess of the actual velocity 
over that of the steady motion, or by a true viscous force, and the 
magnitude of the force is, in the simple case when p—0 : 

-4 27M E——2MyE . .€ 10 
P Y xx Ly Yt (10) 

Taking this force into consideration, as well as the similar force of 
opposite sign whose existence was proved in the first paragraph, we 
find finally that the free oscillations of the system are given by the 
equation: 

£g sin et, 
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where / and / have the following values nearly, if p is small, 


TUNE Sum 
i 4M(L+«)*p" 
a K 2 o . H E B (11) 
17252 ( L) 


These results have been obtained for a single-phase motor, with a 
constant self- ind uetion and a sine-wave E. M. F. A generator running 
in parallel with a number of others is, of course, covered by the same 
equations. The results are applicable, with slight modification, to a 
two-phase or three-phase machine, and it would be possible, if worth 
while, to find the alterations introduced by the varying selí-induc- 
tion and distorted wave-forms which exist more or less in all actual 
dynamos. In no case, however, could accurate quantitative results 
be arrived at without great labour, for the forces here investigated 
are small, and in actual work a great many small disturbing causes 
would have to be taken into account (such, for example, as small 
changes in the resistance overcome by the motor)* before an accurate 
quantitative criterion of stability could be arrived at. A good deal 
of valuable information can, however, be got out of the equations 
as to the general effect upon stability of running of varying the 
constants of the machine. 

1. y ' diminishes as © increases or the damping increases with the 
period of the oscillation. Hence increased flywheel effect always 
results in better damping owing to the increase in the period. 
Increasing the self-induction has the same effect; and it also works in 
favour of stability by diminishing y. A mere alteration of M 
without altering ô has no effect because it alters y and y' in the 
same ratio. 

2, The damping is proportional to «8,2. Now the steady torque 
is A8, Hence, tor a fixed field 8 the dubius beer is 
about proportional to the square of the load; the more the machines 
are loaded (within limits) the better they run in parallel. "This is in 
accord with experience. Furthermore, with constant load, 8, is 
inversely proportional to A, and a reduction of A results in better 
eae gs This I have also found to be true on the machine with 
which I experimented—viz , that if with a constant load you diminish 
the field current you get more stable running. 

3. The coefficient of instability, or y, will in most cases (for which 
pis small compared with Lp) be proportional to pA? and inversely 
proportional to L*p?. 

4. If u be increased from zero, in other words, if the resistance to 
the induced currents in and about the pole pieces be diminished, the 
damping effect corresponding to +’ first increases to a maximum and 
then diminishes. It is possible, therefore, to carry the application 
of “amortisseurs” too far. That this is so is 1 when one 
considers that a coil of no resistance round the pole piece would com- 
pletely destroy all variation of induction and all the damping effect 
which depends on such variations. It would, in fact, correspond to 
the case first investigated of a motor with a fixed fi-ld, or without 
armature reaction, which, as shown, is usually unstable. 


"| becomes negative, and the damping coils, 


instead of reducing vne oscillations, actually tend to increase them. 
(A -XapP is about equal to C( /), where C is the current in 


J Lu TY. 

the machine when standing and conuected to the mains. The 
limits outside which 3, must lie in order that the damping coils may 
operate as such, and not as additional causes of instability, are 
therefore about + 1700 J2) and are very narrow in machines of 
any size. The matter only becomes practically important in the 
case of small machines, and of motors on long transmission lines. 
The behaviour of the small motor with which I experimented is 
considerably iofluenced in this way. 

(To be concluded.) 


Underground Communication in New York.—The Times 
New York correspondent yesterday stated that the proposal 
to extend the rapid transit system by a tunnel under the 
Broadway is meeting with strong protest. Opposition is not 
directed so much against the construction of such a means of 
communication as against the surface of the roads being torn 
up for the purpose. The hotel and shopkeepers in view of 
past experience of the losses sustained through this mode of 
eonstruction desire that tunnelling should be adopted. 


* A case of great practical importance, in which the changes of load can 
be calculated easily is that of the rotary converter. 


THE MANAGEMENT AND WORKING OF BOILERS.* 


BY HORACE BOOT. 
(Borough Electrical Engineer, Tunbridge Wells.) 


(Concluded from page 6. 


CAULKING SEAMS. 


It is more difficult to keep the seams of large Lancashire boilers 
tight, than with the ordinary size, viz., 7ft. in diameter, and it is 
shown by the table that this caulking required from time to time is 
an item which must be taken into account when comparing the costs 
of repairs of water-tube versus Lancashire boilers. | 


SUPERHEATERS, 


No trouble has been experienced with those fitted in the water-tube 
boilers, which have been at work some seven years and have given 
satisfaction. ‘The tests show that an economy of about 8 per cent. is 
obtained by their use. In the author's opinion a superheater should 
be constructed and arranged in the flues of Lancashire boilers in such 
a manner as to comply with the following :— 


l. The gases must be entirely shut off, and go through a by-pass when 
the superheater is not in use. 

2. It should not be necessary to flood the tubes under any circum- 
stances, flooding being a most dangerous practice, although (unwisely) 
recommended by certain makers. 

3. No cast metal, only boiler plate or forged steel, to be used for the 
headers or boxes into which the tubes are expanded. 

4. Ample provision to be made for expansion and contraction, not only 
in the construction, but aiso the method of supporting. 

5. Provision to be made for easily renewing defective tubes without an 
excessive amount of labour. 

6. A dead weight and not a spring safety valve to be fitted, of ample 
size, to relieve any excess pressure, and a lever provided for testing the 
efficiency of the safety valve from day to day. 


In certain cases where it is necessary to flood MEM to 
prevent the tubes burning, care should be taken that the drain cock 
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ARRANGEMENT OF SUPERHEATER FLUE. 


and pipe are placed at the lowest point of the superheater. A super- 
heater so designed that it cannot be drained at the bottom should 
never be flooded, but other means taken to prevent the burning of 
the tubes, There are on the market certain superheaters that have 
a blow-down cock fitted at the top. When one considers the 
behaviour of water and steam in a superheater it will be seen at once 
that, unless the drain is at the lowest point of either the tubes or the 
boxes on the superheater, some of the water will be left. 

Referring to the injurious effect of vibration of the Lancashire 
boiler, causing a humming, which indicates that the gases from the 
two main flues are knocking together at the back end, the super- 
heater should be so constructed that a division plate or mid-feather 
wall can be fitted, to prevent this vibration taking place. The author 
has found that, where no provision is made, trouble is experienced 
and that the seatings of the boiler shake loose, causing considerable 
air leakage at the joints. It is an easy matter for the superheater 
flue to be so constructed that, if it is desired to cut out the super- 
heater, the gases can pass through the by-pass, thus avoiding the 
necessity for flooding when getting up steam and of having to with- 
draw the superheater when there is a defective tube until such be 
repaired. In the sketch following it will be seen what the author 
means, and, as only a few makers comply with this condition, special 
stress has been laid on it. 

No. II. condition with regard to flooding the tubes is most impor- 
tant. The author has found it very diflicult to entirely get rid of 
the water in the superheater, and to prevent small quantities of it, in 
the form of very wet steam, getting into the main range, causing the 
joints to weep. He has found that by giving up the practice of 
flooding the water-tube superheaters, far less trouble has been 


* Paper read before the Incorporated Municipal Electrical Association, 
Slightly abridged. 
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experienced with the weeping of joints in the main steam pipes; 
proving that although apparently the superheater had been most 
thoroughly and efficiently drained, such was not really the case. 
Again, it must be remembered that the practice of flooding a super- 
heater is liable to produce a deposit in the tubes, and corrosion may 
also take place. It is not sufficient to have one connection with the 
superheater and the boiler, but there should be a complete circuit 
for the steam, that is, from the boiler, through the intake of the 
superheater, and from the out-take back into the boiler, until it is 
connected up to the main range. If steam is used from an auxiliary 
range, and the superheater is not connected to the boiler, a circuit 
for the steam should still be arranged by delivering it back again to 
the main, in other words, both sides of the superheater should be 
connected during the time the gases are playing on the superheater 
tubes, and it is not in active service. 

With regard to No. III., it will be remembered that, in the early 
days of water-tube boilers, nearly all the headers were made of cast 
iron or steel, and that it was found advisable after one or two acci- 
dents to replace them by a forged steel header. There are still 
certain portions of some superheaters built of cast metal (the tubes 
being steel), with an active area for steam of 2,232 sq. in. made of 
cast iron, Imagine part of a Lancashire boiler being made of steel 
boiler plate, and a large cap on it being made of cast iron, and con- 
sider the strains and stresses to which superheaters are subjected, 
which certainly are quite as much as those which a boiler has to 
withstand. It must not be forgotten that the superheater has to 
withstand a temperature of about 150deg. higher than the inside 
temperature of the boiler, hence the necessity for No. IV. provision. 

Too much importance cannot be given to the necessity for fitting 
a dead weight safety valve of ample size, as one always has to allow 
tor, at some time or other, the superheater becoming, by accident, a 
small water. tube boiler, and a pressure being generated therein in 
excess of its working pressure, which the safety valve should relieve. 


FEED WATER. | 
Before concluding this Paper, in justice to the boiler makers, it 
should be stated that the Tunbridge Wells water is peculiar, and not 
the most desirable, as the analysis given below will show. The 
author has tried many methods of treating the feed water, which 
have been finally abandoned. 


Analysis of Well Water. 


Calcium carbonate 0:70 grains per gallon. 
Calcium sulphate 1:43 a 
Sodium chloride... eee. 5:61 2 
Oxide of ron e 0:81 3 
Nitrates and nitrites of lime and magnesia.. 3:95 33 


From the above it will be seen that the water contains a quantity 
of mineral matter in solution, and will form a very hard scale on the 


PORIFIER IN LANCASHIRE BOILER. 


plates and tubes. Its worst quality, however, is the nitrates, which 
may be termed the corrosive agents, and there is no doubt that 
although there is no free acid in the water, the reaction which takes 
place at the high temperatures attained in boilers working at high 
pressures give the water acid ropes and as there is nothing in 
the waterto neutralise these, they attack the metals with which they 
are in contact. The ‘‘soda-ash” treatment was tried, but this was 
found impracticable owing to the amount of solids formed. 

This water was originally the town supply, but it has now been, 
anao for one some 4 miles away, the analysis of which is as 
ollows :— 


Calcium carbonate ............ eseeseeeee 1°75 grains per gallon. 
Calcium sulphate ......... 8 . . 0°53 á 
Magnesium sulphate . 072 a 
Magnesium nitratek 4 0:90 - 
Sodium chloride ........... bids) deoa ets 2-64 


9 


The soap test showed that the temporary hardness was nil. The 
permanent hardness was 11:80. The town water, however, gives 


much less trouble than the water originally used, although it is 
expensive, and is only used for the make up to the hot well, 

It will be noticed that the sulphates predominate, and that the 
carbonates are low. Calcium sulphate produces a very hard scale, 
and the author is of the opinion that sulphate of magnesia is formed, 
a8 carbonate of lime when boiled with sulphate of magnesia is trans- 
formed into sulphate of lime, when the temperature is high enough, 
thus forming a Bard scale like porcelain, which is the scale that has to 
be dealt wi 

It will be remembered, in an excellent Paper read by Mr. Leonard 
Archbutt, before the Institution of Mechanical Engineers, on the 
subject of The Softening of Water, he shows clearly that certain 
classes of water do not render themselves easily amenable to treat- 
ment, and recommends that, if ible, the source of supply be 
given up, and a fresh one sought for. It seems almost that the 
only satisfactory method of treating the water would be to use an 
evaporator, similar to the type used for marine purposes, 

For the Lancashire boilers the author has tried a purifier, a aketch 
of which is given, from which it will be seen that the comparatively 
cold water enters the trays, and flows round the steam s of the 
boiler, returning along the bottom of the zinc plates, dividing the 
two halves, and when it has deposited all its scale in these trays the 
water is delivered at boiler temperature into the boiler. A 
blow-down cock and pipe are fitted to the end of these trays, and 
by blowing down every 24 hours the purifier can be used for three 
months without cleaning, but after the boiler had been running 
three months the deposit was so thick in these trays that they had 
to be cleaned. 

i Below is a copy of a photograph of the tray on removal, before being 
cleaned :— | 


| 


TRAY BEFORE BEING CLEANED. 


It will be seen, therefore, that this arrangement acts as :— 

l. A feed-water heater, situated inside the boiler. 

2. A feed-water purifier. 

8. A means of collecting the scale and preventing it being deposited on 
the crowns and plates of the boiler. 

The hot-well water is now used for feed purposes, a surface con- 
denser having been installed, so that the amount of make-up water is 
comparatively small. 

For separating the grease from the steam a large vessel with bafile 
plates is provided, and on the hot-well scarcely any trace of oil is 
visible. However, to ensure no grease getting into the boilers, the 
water is pumped through an “ Edmiston” marine type of water filter 
before entering the boilers. 


DISCUSSION. 

Mr. T. P. WILMSHURST (Derby) said the regulations which the 
author had drawn up seemed so very complete that he was surprised 
to see the record of boiler No. IV. It was certainly quite contrary to his 
experience that tubes so high up as the sixth or seventh row should give 
any trouble at all, and it certainly looked as if these excellent regulations 
had not been carried out. His own experienoe had been that the only 
tubes that gave any trouble were the bottom row, and possibly the second 
row. He had had experience for about three or four years in Derby with 
water-tube boilers with water quite as hard as Mr. Boot's, but he had 
only lost four or five tubes, and in every case in the bottom row. Many 
years ago he was connected with Exeter, and he was now informed by 
Mr. Munro, the present city electrical engineer, that the boilers which 
had been in there since 1889 had not, up to the present time, lost & 
single tube. The water was excellently suited to the purpose at Exeter. 
The fact that no trouble was usually experienced with the top rows of 
tubes, however, rather suggested the possibility that these tubes were not 
doing their proper share in the duty of the boiler. In getting in tenders 
for water-tube boilers he had been interested in the proposal of one firm 
to put in a three-drum boiler instead of a two-drum boiler, and instead 
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of having 10 or 11 rows of tubes vertically to spread the boiler out and 
have six or seven rows, making & broader boiler, so that the six 
or seven rows of tubes should all do their duty properly, It had 
seemed to him to be an exceedingly good suggestion, and perhaps 
later on the president would call upon Mr. Hosenthal to give his 
opinion on this point. They all knew the reason why the bottom 
row of tubes was more likely to give trouble. In the first place this row 
took a great deal of the sedimentary deposit, and where firebrick arches 
were used with chain grate stokers, the flames impinged on a certain 
point of the lower row of tubes with & sort of blow-pipe action, and it was 
nearly always found that the blisters on the tubes occurred at the same 
point—viz., about one-third of the way from the front of the tube. He 
would be very glad to have some information with reference to the smoke 
preventer which Mr. Boot stated in the Paper he had fitted to boiler I. 
À great many of them in the Midlands and the North of England were 
interested in the prevention of smoke. The coal in these places was very 
bituminous and smoky. At Derby they originally fitted a so-called Scotch 
furnace to their water-tube boilers, but owing to the short configuration 
of the tubes in such boilers, it was found that a great heat was concen- 
trated on the fire-bars and on the front of the boilers, with the result that 
the boiler fronts were nearly always red hot, and the Scotch furnaces had 
been abandoned. Since then chain grate stokers.had been fitted which 
had nearly stopped the smoke trouble. He considered this an extremely 
valuable boiler appliance, but there was one objection, upon which he 
would like to hear the views of other engineers— viz., the difficulty in 
keeping the back half of the chain-grate covered with coal. With the 
ordinary drive, the coal seemed to be consumed before it got half-way 
across, and this pointed to there being an excess of air passing 
through the grate, and although there might not be any smoke 
at all, he did not think it was a sign that they were working 
efficiently. He quite agreed with the author that the attention to the 
brickwork was à most necessary point. With regard to the lining 
of firebrick arches, he would like to hear from Mr. Boot how long he 
found these arches lasted without wanting renewal. His own experience 
had been that they required renewing two or three times a year. He had 
recently used a special form of key brick, in which the bricks keyed into 
each other. They were made at Stourbridge, and an arch made of these 
lasted about 12 months instead of three. Mr. Boot’s cost of cleaning 
flues seemed extraordinarily small. Assuming he cleaned his flue three or 
four times every year, it seemed a very small item. At Derby the cost 
was five or ten times as much. As to the difficulty of treating water, he 
had quite come to the conclusion that the best thing to do was to put in 
& water-softening plant. He had not much faith in any of the so-called 
purifiers which did, to a certain extent, soften the water by intimately 
mixing the steam with the water. This did undoubtedly reduce the 
hardness to & certain extent, especially if great care was taken in blowing 
off the boiler promptly ; but where water was as hard as that mentioned 
in the Paper, and if there was room in the boiler house, the best plan 
was to soften the water chemically. He was very glad to know that in 
several stations—Mr. Chamen had done it in Glasgow—some scientific 
attention was being paid to the proportion of CO» in the gases. Great 
economy could be effected by proper attention to this, and the CO, 
recorders which were being put in at Glasgow and Wolverhampton, he 
regarded as very valuable appliances. 

Mr. H. TALBOT (Nottingham) was of the opinion that isolating valves 
should be fitted to every boiler. Some years ayo Dr. Kennedy had gone 
to Nottingham and saw that they were being used on every boiler, and had 
related how, in one of his stations, an isolating valve had only been fixed 
to one boiler, with the result that when something went wrong the steam 
from the whole lot discharged tnrough the boiler room. 

Mr. J. H. ROSENTHAL said he hoped he could disperse a little of the 
dismal feeling that the perusal of the Paper must have created in the 
minds of many engineers who were using Babeock- Wilcox boilers. The 
main point that had Jed Mr. Boot to such an unfortunate experience as 
was described in the Paper had not been sufficiently brought out. But it 
was that for the bulk of the seven years during which he had been using 
Babcock-Wilcox boilers he had been using water which had a dissolving 
action on the boiler, and that would explain to a large extent the fright- 
ful picture of renewals to boiler IV., in which nearly all the tubes 
appeared to have been taken out or destroyed. He gathered from the 
Paper that the Lancashire boilers had been worked mainly with the new 
supply of water at Tunbridge Wells, which was practically a sulphate 
water, which would have the etfect of depositing a good deal in the 
steam. He did not see any practical good in the author's appliance for 
testing a tube individually in the boiler. If they wanted to subject 
a portion of the boiler to a very much higher pressure than the 
rest, it was easy to plug the connections and test the whole of 
the sections together, without the labour of going through each 
or & number of the tubes with this appliance. Assuming there 
was any doubt as to the condition of the tubes owing to a cor- 
rosive water having been used. it was better to cut out a portion of 
the tube and to see to what extent the thickness had diminished. He 
disagreed with Mr. Boot that fair wear and tear represented the replacing 
of 10 tubes per annum. The yearly average was a great deal lower than 
this. Neither did he agree with Mr. Boot as to the sagging of the bottom 
rows of tubes which resulted in the wrought headers being drawn out of 
position. The headers did not get disturbed and the tubes would only 
sag if covered with a greasy deposit. Although this was a difficulty with all 
boilers, with shell boilers it was a far more serious question than with 
water-tube boilers. As to the necessity for isolating valves, in some 
countries, notably in France, no boiler which formed a part of a range 
was allowed to be installed without an isolating valve. But he did not 
see that there was any more necessity for it with a water-tube boiler than 
with any others, since it was only to protect the boiler against an 
abnormal occurrence. It did not follow either that a separate valve was 


always necessary, because the practice adopted in the navy—viz,, to keep 
the stop valve loose on the spindle—answered the same purpose. The cost 
of the up-keep of a Lancashire boiler, as given in the Paper, was very 
low, but no doubt the author would agree that this particular boiler had 
only been in use a very short time. Mr. Boot admitted that the Babcock- 
Wilcox superheatera which he had, had been in use for seven years, and 
had given satisfaction. Later on in the Paper, it was stated that the 
author had dropped the practice of flooding the superheater. This being 
so, he did not think the superheaters would last another seven years. 
Mr. Boot had stated as his reason for this that he found the water 
to be taken off with the steam. He could not see how that could 
possibly be, if sufficient care was exercised in following out the 
author's own regulation that, before turning on the steam, they should 
be drained. An illustration was given in the Paper of a superheater 
attached to a Lancashire boiler. Whilst he was not particularly inte- 
rested in Lancashire boilers, he might point out that this isolating device 
might become & very dangerous thing unless the superheater inlet was 
attached to the boiler without any intervening stop-valve, for if there was 
such a thing, and the superheater was isolated, when the steum was 
turned on through the superheater and the chamber was opened to let 
the gases through, there was not time for the water to become evaporated, 
and the changes were that the water would be carried off into the steam 
range. "Then, again, if there was no valve between the superheater and 
the boiler—and there should not be—there was no necessity whatever for 
a sufety-valve on the superheater at all, because, obviously, the boiler 
safety-valve would protect the superheater. Referring to Mr. Wilms- 
hurst's remarks, he said that the expenditure on brickwork could be 
brought down to a very much lower figure than Mr. Boot had been able 
to do, and the use of key-bricks tended in that direction. As fur as the 
chain grate stoker was concerned, many of them could prove that that 
was the best appliance there was for preventing smoke. The ques- 
tion of preventing smoke was entirely a question of the degree of 
smokeless coal and the rate at which the boilers were worked. He 
was in accord with Mr. Wilmshurst with respect to the purification of 
the water. It was quite a mistake to suppose that a water softener 
could be dispensed with in connection with a Lancashire boiler. 
The Lancashire boiler would certainly stand abuse longer than u water- 
tube, but when trouble did come it was t much more serious 
matter than taking out a few tubes and putting them in again. The 
next question of Mr. Wilmshurst was as to the number of tubes in 
a section, and the proposal which had been made for a boiler in which 
there were only six tubes in height. Of course, there was a limit to 
which one could supply sufficient water and sufficient means for disen- 
gaging the stream of water which was generated in the section, but that 
limit was not reached with six tubes. In making a boiler with as low as 
six tubes, another difficulty was created—viz., that the gases were not 
obstructed sufficiently to prevent them going away at too high a tempera- 
ture. The limit, really, by careful experiment and calculation of the water 
supply and the disengaging surface in a Babcock boiler, was 13 or 14 
tubes in height. The best proof of the disadvantage of making the boiler 
too low was the common experience that, by adding a superheater to the 
boiler, the advantage of superheated steam was not only obtained, but 
an incidental advantage was gained in that the boiler was made more 
efficient. When that tirst transpired, he would not believe it, and he had 
made a great many experiments to prove it. The only reason that he 
could see forit was that the superhenter acted as a retarder and kept each 
particle of gas a longer time in contact with the surface. Another point 
of Mr. Wilmshurst's was with regard to the air leakage through the chain 
grate stoker. With the earlier chain grate stokers that was undoubtedly 
a very great difficulty, and to solve it the makers had had a pretty 
anxious time. But it was solved now, and they now had an arrangement 
at the back end of the stoker that fairly effectively prevented any waste 
of efficiency through undue rush of cold air. The advantage of regularly 
testing flue gases for CO, was undoubted. Various automatic appliances 
were made for this, and some of them were fgirly reliable. At the same 
time everything should not be sacrificed to that. He had known of a 
great many cases in which a high efficiency was obtained and the CO, was 
not very high. It was practically a question of the rate of working, and 
this, of course, was the point which determined whether the grate allowed 
too much air to come in at the back or not. But, generally speaking, the 
difficulty was overcome and the regular records of boilers with chain grate 
Stokers were very satisfactory. 

Mr. A. G. COOPER (Colne) said he could endorse Mr. Wilmshurst's expe- 
rience with water-tube boilers, in that he had only had trouble with the 
bottom row of tubes. When he was at Sheffield they had brick arches 
and the flames impinged just off the end of the arch, which caused the 
tubes to bulge. They had had to pull the arches down. Mechanical 
stokers had had a very marked effect in keeping down the smoke nuisance. 
At Colne they had a dust destructor working with the boiler. and the 
gases in the combustion chamber were sometimes over 2.0v0deg.. but 
there had never been any trouble with the tubes. It had been running 
for five years. With boilers worked in conjunction with dust destructors 
there was a higher range of temperature than was the case of any coal- 
fired boiler. In the case of his Babcock-Wilcox superheater, he flooded 
it and found no trouble. The Lancashire boilers at Colne were also 
fitted with a superheater and the destructor and the generating station 
were separute, so that the superheater there had been subjected to a good 
deal of getting up steam and letting it down. They did not flood the 
superheater on these boilers. The only thing was that the steam from 
the steam jets was liable to rush the tubes, but if the thing was regularly 
working this did not happen. Isolating valves were very useful things 
in the case of anything happening in the boiler and also in the event of 
boilers being connected together at the wrong pressure, a thing which had 
happened at Colne before he had isolating valves. 

Mr. J. K. BRYDGES (Eastbourne) said the Paper appeared only to have 
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compared Lancashire boilers with Babcock boilers. He was in the peculiar 
position of looking after four ditferent tvpes of boilers. The recom. 
mendation laid down in the author's regulation No. 5 could not be 
carried out if the boiler was used in connection with the refuse destructor 
and sandwiched between two cells. There were side doors provided by 
Messrs. Babcock and Wilcox, and he presumed they must be to a certain 
extent successful. He very much questioned whether it was advisable to 
apply the hydraulic test very often to the boilers, as suggested by the 
author. As to the turbine cleaner, he had used this exclusively on his 
three different types of water-tube boilers, and had found that it cleaned 
the boilers in far less time than it took a man, and very much more 
effectively. Of course, it used more water, but he was fortunate in having 
a well, and hud employed a small Worthington pump to drive the cleaner. 
There was no doubt that the pipes, when the cleaner had gone through, 
were just as clean as when the boiler was first of all put in. As to the 
author’s remark that joint rings were a mistake, he, personally, saw no 
reason why they should be used at all. With a Hornsby boiler they were 
necessary, and this was the chief trouble with it, and a constant source of 
very big expense. With reference to the author's remark that the mush- 
room type of isolating valve was preferable to the bell type, he said that 
most of them probably used the 0 isolating valves, and this firm 
stated that the mushroom type was not suitable for superheated steam. 
He himself had had two of them in use in this way, and the makers of 
the Hopkinson valve said nothing about it. When he put in a Babcock- 
Wilcox boiler last vear they refused to guarantee the valves if used with 
superheated steam. He had therefore had to substitute a bell type, but 
had always found it held nice and tight. With reference to flooding super- 
heaters, he had a make of superheater in connection with his Stirling 
boilers in which the makers gave no means of flooding. They also gave 
a guarantee, so that there was no doubt as to their opinion in the matter, 
although it was rather contrary to usual practice. As to the softening of 
water, thev had a peculiar water in Eastbourne, which could be softened 
by means of a detartariser, and hehad one in which the feed water came 
in contact with steam passing upwards. After it had been in use for 
about a year, the makers found out that the water ought to be boiled. 
There was a great objection to this, and there had been a little dis- 
agreement about it with the makers, His own argument was, that if the 
water was boiled the pumps would not put it into the boilers, and if the 
water was not boiled the water-softening plant would not work. As 
notaing had been said about boiling at the time of the purchase of the 
water-softeniny plant, he had asked the makers what they were going to do. 

Mr. E. T. RUTHVEN-MURRAY (Willesden), speaking with regard to 
the question of brickwork, said that the two great desiderata were to keep 
tne heat in and the air out of the brickwork settings. He had been inter- 
ested a great deal some time ago in seeing some boiler settings entirely 
enclosed in an iron casing with the object of keeping the cold air out- 
side. A good deal of the air got inside through the bricks themselves, 
which were porous, and in setting his Babcock. Willcox boilers at 
Willesden, he had used glazed bricks which kept the hent in much more 
effectively than unglazed bricks did. Mention had been made in the 
Paper of fire-bars, and he would like to know if any engineers had had 
any experience with grouped bars—i.e., several bars cast together instead of 
singly. Great ditticulty had been experienced by everyone with water-tube 
boiler cleaning. the bars getting tilted, and the whole grate coming down 
and letting the fire fall through below. He had heard that this had 
been largely got over by having several bars cast together so that they 
would not tilt. He intended to try it himself later on. He confirmed 
Mr. Rosenthal’s opinion as to the impossibility of the wrought headers 
being drawn out of position owing to the sagging of the lower rows of 
tubes. He had had a considerable experience, through accidents, with 
the tubes sagging, but had never known the headers to be drawn out. 
Before this could happen the tubes must be disturbed at the point where 
they were expanded into the headers. . He felt very strongly upon the 
matter of testing the flue gases, and engineers ought to go more carefully 
into it. In these days, in order to pick up power supply, it was necessary 
to bring the full costs down to the very lowest point, and a matter of such 
extreme importance as this should not be left to take care of itself. 
Every works should be equipped for muking proper chemical analysis of 
flue gases, and this could, after a little teaching, be carried out by a mere 
oflice boy. The author had expressed his preference for a composition 
lagging. This, again, was a matter of very vital importance, but he could 
not at all agree that composition was a satisfactory one. The chief 
things to be considered were efticiency and durability, but he was afraid 
that capital cost was allowed to stand in the way of the adoption of a 
really satisfactory lagging. Everyone knew that the most efficient lugging 
was air, and that the lagging which would imprison most air was the best. 
He thought the best thing to use was one of those silicates of cotton 
enclosed in a metal sheathing, and this was being utilised in Willesden. 
In fact, he was so impressed with this that he had advised his com- 
mittee to spend £250 for lagging instead of £80 for a composition 
lagging. They should take into account what the interest on 
the capital eapenditure represents against the economy secured by 
the extra efticiency of the material. Mr. Boots 8 per cent 
of economy with superheaters must not be taken as the abso- 
lute economy. This depended upon the degree of superheat, and this, 
again, depended upon the type of engine used. In most cases the 
economy would certainly be greater than 8 per cent. He could not 
endorse all that had been said as to water-softening plants, but he would 
prefer never to have to clean a boiler. If this were not necessary, a 
greater economy would be possible. With water-tube boilers economisers 
should be used and treated as purifiers. He would say, first soften the 
water and then put in economisers. Let the heat in the economisers, 
Which was obtained from the waste gases, take out the permanent hard- 
ness remaining in the water. The tubes of an economiser could be far 
more easily cleaned than a boiler, and there was no need to shut down 


the steam-raising plant. Again, if they were very badly furred, there 
was not the same risk of explosion. But there was still another advan- 
tage in an economiser, especially if there was a certain deposit of lime or 
other impurities on the tubes, and especially if feed water was being 
used which contained oily matter. It was found that a deposit of lime 
had a great affinity for oil and oily matter, and if there was oil passing 
through the tubes of the economiser, it was sucked up by the carbonate of 
lime. Thus, all oily matter was taken out of the feed water before it got 
into the boiler, and also by the mixture of the oil with the carbonates it 
Was quite easy to cut out. Instead of it being a very hard scale, it could 
be cut with a knife. 

Mr. E. E. HOADLEY (Maidstone) considered that the author had 
passed over one very important point upon which he would like further 
information. It was in connection with the following paragraph :— For 
separating the grease from the steam a large vessel with battle plates is 
provided. and on the hot-well scarcely any trace of oil is visible. How- 
ever, to ensure no grease getting into the boilers, the water is pumped 
through an Edmiston marine type of water filter before entering the 
boilers." He would like to know whether that did take out every trace 
of oil, and, if it did, what was the filtering medium employed in the 
Edmiston marine type of filter. At Maidstone he had had some serious 
trouble caused by the oil getting into the boilers, and so great had this 
been with his Economic ” boilers that very severe steps had had to be 
adopted. No one would guarantee that with a battle plate separator no 
oil would get into the boiler, and he had had to go in for & chemical 
grease separator. With this he had got the following guarantee :—If at 
the end of six months he conld find the slightest trace of oil in the boiler 
the makers would take out the whole plant, put the pipe work into the 
old condition, and refund every penny paid to them. 

Mr. H. B. MAXWELL (Partick) stated, in connection with the question 
of fire-bars, that having three or four cast together was & common 
practice with destructors. At Partick, where there was a destructor, 
they had been working with such bars for 18 months and the bars were 
in absolutely as good condition as when purchased, although the 
temperatures were as high as 2,000deg. 

Mr. R. C. QUIN, taking up Mr. Hoadley's reference to a chemical 
process for the extraction of oil from water, said that he himself had 
had very great difficulty in extracting oil from water. He had carried 
out many experiments on the subject, and the only process he could tind 
was a chemical one. The process was not patented. In his opinion the 
hydrated ferric oxide was the best material by which to extract the 
saponified oil from water, and it was very cheap. There was another 
substance which was not quite as good, and that was alumin ium sulphate. 
With regard to testing tubes, it was & pity Mr. Boot had not explained 
the alternative method he referred to in the Paper in which the bar went 
right through the tube to be tested. This apparatus would work, but 
the one given in the Paper would not, in his opinion, work satisfactorily. 
As it was shown in the Paper, he would rather prefer to call it a tube 
extractor. He did not think much of the purifier which Mr. Boot had 
put into the boiler, because while this wonld take the magnesium and 
calcium salts out, it would not have very much effect on the sodium 
chloride. 

Mr. L. L. ROBINSON (Hackney) said he had Klein separators at his 
station. In spite of very great care, however, oil did get through to the 
boilers, but he had found that the whole of the oil that did get through 
to the boilers was stopped in the Babcock water purifier. 

Mr. W. A. VIGNOLES (Grimsby) asked Mr, Boot what he meant by 
the split bridge he referred to. He agreed with Mr. Wilmshurst that 
there was a great difliculty with the chuin-grate stoker in getting the 
speed right so as to prevent the trouble mentioned. During an inspection 
he had made of some stokers in a chemical works near Manchester, he 
had been interested to find that they had CO» testers fitted. A hand-fed 
stoker was being used and as much as 13, 14 and 15 per cent. of CO: 
was being obtained. The apparatus was very expensive and he had not 
been able to use it for this purpose. This class of stoker was the only 
one, 80 far as he knew, which was absolutely smokeless. One reason 
why the chain-grate stoker did not smoke was that the air was admitted 
at the back. With regard to feed water, there was no doubt that the 
author had overcome the difficulty with the very bad feed water he had. 
by abandoning the supply and getting a better one. This was the only 
thing to be done in such a case as that, and at present he seemed to have 
a very good water indeed, the quantity of sulphates in it being very 
small. Mr. Rosenthal’s method of testing tubes seemed to be rather 
drastic. He cut out a tube, and then cut it to pieces. This did not seem 
io be testing it at all. The same speaker also mentioned the fact of the 
lowering of the pressure on a Lancashire boiler, and not on a Babcock 
and Wilcox boiler; but after having had to renew nearly half the tubes 
in a water-tube boiler, there only remained the drum to be renewed, and 
then it was like the boy's knife, with two new blades and three new 
handles. 

Mr. H. BOOT (Tunbridge Wells) said that he entirely agreed with 
Mr. Wilmshurst on the question of the top rows of tubes of water-tube 
boilers, but everything depended upon the analysis of the water. If an 
ordinary hard water was being used—f.e., with carbonates of lime—it was 
& very easy matter to put down a purifying plant to deal with it; but 
before comparing his experience with that of Mr. Wilmshurst, he 
would like to know the percentage of nitrates, nitrates of lime, mag- 
nesia, sodium chloride and calcium sulphate there was in the water. 
Mr. Rosenthal had stated that a water purifying plant would be 
the proper solution, but he would like to point out that Mr. Rosen. 
thal's own chairman, who was a most excellent chemist, had said 
that he could not recommend any chemical means of purifying 
this water, and advised him to secure another source. He had quite 
expected to hear other engineers say that they had had no trcuble with 
their boilers, but from the reports of the various insurance people and 
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conversations with their inspectors, it would be found that their experi- 
ence was rather different ; they paid & large sum annually to central 
station engineers for tubes. With regard to firebrick arches, his experience 
had not been so sad as Mr. Wilmshurst’s. As a rule he found a firebrick 
arch lasted, if properly treated, from eight to nine months. Mr. Wilms- 
hurst must not forget, on the matter of tlue gases, that his experience 
was with burning North Country coal. His (Mr. Boot's) experience down 
south was with the best Welsh coal, which gave practically no smoke 
whatever, and therefore the flues required much less cleaning. Mr. 
Rosenthal had doubted whether his tube tester would work, but if 
he would pay a visit to Tunbridge Wells some day he would set 
his mind at rest upon this point. It had tested tubes up to 740lbs., 
and he had found one or two tubes which would undoubtedly have 
gone if it had not been applied. Before he adopted this inethod, 
Mr. Rosenthal’s cut-and-try principle was tried, but he had come 
to the conclusion that it would not be a practical engineer’s solution 
at all. His average of 10 tubes per annum for wear and tear must 
be taken over a number a number of years, and he maintained it 
would be a very fair average, the figures being obtained from central 
station engineers in London and elsewhere. With regard to the disturb- 
ance of headers, he could show Mr. Rosenthal, in the last boiler which he 
put in, that the header was so much out of line that there was just a very 
slight trouble in putting in a new tube. It was not surprising that this 
should be so, but it was not a serious matter at all, Isolating valves, he 
believed, were generally recognised by all engineers as a necessity on a 
water-tube boiler, and the discussion had proved this. Mr. Brydges had 
referred to the turbine cleaner, but before this became valuable the cost 
of time and labour and the water had to be taken into consideration, and 
he had often found it cheaper to cut out a tube and put in a new one. 
On the question of lagging he had come back, after a number of years, to 
the original composition, after having tried the other, because of its 
greater durability. Mr. Hoadley had asked a question about the grease 
filter. This was an Edmiston marine type, and the medium was ordinary 
towel, which he had found to work very well. He had tried tire-bars cast 
together, but had not found any very great improvement in them. The 
split bridge spoken of in the Paper was the well-known type in which 
there was a door leading into the combustion chamber from underneath 
the fire-bars. 


ELECTRIC POWER REGULATIONS MADE BY THE 
GOYERNMENT OF THE FRENCH REPUBLIC.* 


On February 16, 1903, the French Minister of Commerce, of 
Industry, and of Posts and Telegraphs, issued a circular to all 
Prefects and to all the Post and Telegraph Engineers, containing the 
regulations which, in accordance with Circular No. 43, of Septem- 
ber 5, 1898, have to be revised annually, They were therefore 
modified by the Electricity committee at their sitting on February 2, 
1903, in accordance with the act passed on June 25,1895. High- 
pressure (haute tension) installations are defined as those with 
continuous current of over 600 volts, and with alternating currents 
equal to or under 120 volts. Low-pressure (basse tension) installa- 
tions are those using alternating currents over multiple wires, 
wherein the permanent earth connection of one of the wires ensures 
at 120 volts the maximum pressure between the other wires and earth. 


SEcTION I.—OveERHEAD Wines. 


1. Supports.—Supports must be sufliciently strong, and wooden ones 
must be protected from weather above and from decay in the ground. 
Metallic posts on publie ways must, in case of high pressure, be in good 
connection with earth. Should such posts be provided with lightning 
conductors, these must be protected for a height of at least 3 metres 
from any interference. 


2. Insulators.— The maximum distance between two insulators is to be 
100 metres, unless otherwise authorised. Oil or simple bell insulutors 
are not considered suſlicient for high pressure. 


3. Overhead Wires.—1. The wires must be strong enough to resist any 
strain to which they are likely to be subjected. 2. (a) The wires must 
be beyond reach of the public, and at such a height as the road 
authorities may decide. (/ In the case of continuous currents exceeding 
600 volts, and of alternating currents, guards must be fixed 50cm. long, 
beginning at a height of two metres, sufficient to prevent public access 
to the wires. Further, at angle supports, means must be provided to 
prevent the wires from dropping to the ground should the supporting 
insulator give way. On every support a notice board must be fixed with 
" Danger” in big letters on it, and a warning not to touch the wires on 
any account, even should they be on the ground. 3. Guards must be 
placed under all wires conveying continuous currents over 600 volts, or 
alternating, wherever they cross public thoroughfares or navigable rivers 
and canals, unless other approved means are adopted, or unless the 
current is interrupted when a wire breaks. Similar precautions are to 
be used wherever the fall of a wire might interfere with the safety of the 
traflic. 4. Further, in inhabited places wires must be at least a metre 
from the face of houses, and in all cases out of reach of the inmates. 
The clearance over a roof must be at least two metres. 5. Private branch 
wires must be protected wherever they are within reach. 


4. State Teleqraph and Telephone Lines.—1. Power wires must be at 
least 1 metre from telegraph and telephone wires. 2. They must be 


From the Oficial Circular of the Tramways and Light Railways 
Association. 


663 


fixed so as to prevent any possibility of contact. Where the power wires 
are supported along their whole length a separation of 1 metre (as above) 
is sufficient; in all other cases the distance must be 2 metres. These 
distances are subject to Article 7 of the Act of June 25, 1895, regarding the 
fixing of all electric wires, so as not to interfere in any way, by induction 
or otherwise, with the working of pre-existing telegraph and telephone 
wires. 3. At the crossings of these latter with high-pressure wires 
special guard appliances are to be used, or where this is not practicable 
the direction of the State lines must be modified. 4. The authorities 
(administration) may, if they consider it necessary, fix special contact 
breakers (coupe-circuits).on their telegraph or telephone wires, at the cost 
of the undertaker (permissionnaire). 5. Should the authorities subse- 
quently put up wires near the power lines, any necessary works as above 
indieated would be carried out at their cost, but the undertakers would 
be bound to execute them. 


5. Insulation.—'The overhead wires must be so arranged as to give & 
minimum insulation per kilometre in the case of high pressure of à 
megohms, and in that of low pressure of 1 megohm. In estimating the 
insulation, inspectors must have regard to periodical measures taken by 
those working the power line. 

6. When a central high-pressure station serves certain sub-centres, 
each such centre must have direct and independent communication with 
the head central station. Wherever the current enters such smaller 
centres, circuit-breakers must be provided in case of accidents. 


Section JI.—UNpDERGROUND WIRES, 


7. General Conditions.—1. Underground wires must be protected from 
damage by reason of the weight of earth heaped up on them or by blows 
from tools, etc. 2. If they are placed in metal pipes they must be insu- 
lated as carefully as if placed in the ground. 3. The conduits must be 
as water-tight as possible; anyhow care must be taken that all leakage 
or drainage waters can be dealt with promptly. 4. When cables are 
placed on or across metal work, circuit breakers may be demanded of the 
undertakers on either side to test whether the conditions prescribed in 
section 12 hereafter are maintained. 


8. Gas Pipes, —When cables are laid near gas pipes, and otherwise 
than in the bare ground, the conduits must he effectively ventilated. 

9. Conduits for Telegraph or Telephone Wires.—1. When telegraph or 
telepbone wires run parallel to the power wires, there must be a horizontal 
distance of at least one metre between—subject to the conditions of the 
Act of June 25, 1895, as quoted above. 2. At crossing places the 
respective wires must be 50cm. apart, unless the cables are so laid as to 
be as safe from induction and from injuries to the public as if they were 
in lead coverings and properly protected. 


10. Manholes.—No water, gas, compressed air or other pipes, nor 
electrical conducteurs belonging to other parties, are to be allowed in the 
manholes which must be well ventilated. The metal plates in them 
must be properly insulated in respect to power wires. 


11. Branches.— The electrical wires of private branch lines must be 
thoroughly well protected and insulated. 


19. Electrical Insulation of the Installation.—' The network of wires 
must be so designed that any private branch may be cut off at any time, 
and main lines must be divided into lengths that can be isolated. The 
absolute insulating resistance of each such length from the earth, 
expressed in ohms, must never be numerically less than five times the 
square of the greatest differences of the effective potential between the 
wires, expressed in volts. 

Section LI.—Tramways. 


13. Tracks.—'The conductivity of the rails must be as perfect as pos- 
sible. The loss of current per kilometre along the track must never 
exceed 4 volts. Nevertheless, in certain cases, a greater leakage loss may 
be allowed. In every case special precautions may be required to protect 
all sorts of metallic bodies from the action of return currents. When the 
line passes over any metal work, it should be as far as possible insulated 
from the carth during such passuge. Connections will have to be so made 
that the potential drop between the two ends of such work shall not 
exceed, in normal conditions, 25 volts. Special means may be prescribed, 
whenever it is considered necessary, in order to minimise the difference 
of potential between the masses of metal and earth. The limits men- 
tioned above apply solely to average losses of current during the effective 
working of the system. 

14. Overhead Wires.—All crossings of power wires or state wires must 
be effectively guarded. 

15. The suspension wires of the trolley wires must be effectively 
insulated both from them and from earth. 

16. Two trolley wires having a maximum potential difference of 1,200 
volts and on the same support will be allowed, if the system includes a 
return as on a neutral wire. 

17. Subject to the above regulations all those in Chapters I. and II. will 
be applicable. 

Section IV.—GENERAL. 


18. The earth must not be used as part of the circuit. 


19. Transformers.—All accessible parts of transformers are to be care- 
fully earthed. The insulation between each of their circuits as well as 
between the primary and earth must never be under 100 megohms cold 
(about 15°C.) or 10 megohms hot (about 70 C). The places in which 
transformers are fixed must be kept shut. A conspicuous notice must be 
displayed warning the public of the danger of entering therein. 

20. Powder Factories and i. Overhead electric wires must be 
20 metres from such places, and underground wires 10 metres. The dis- 
tance to be measured from the enclosure, or if there be none: (1) From 
the foot of the slope of the earth covering, if they are buried. (2) From 
the entrance of the corridors leading to them, if they are underground. 
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21. Exceptions.—Any application for installations with pressure equal 
to or above 10,000 volts, and not provided for in the present regulations, 
or any proposed deviation from them, must be submitted to the examina- 
tion and decision of the superior authority. 

29. Responsibitity of the Undertakers.—Notwithstanding any authori- 
gation or the observance of the above regulations, the undertakers will be 
responsible for any accident to third parties resulting from their works 
or their working. 


ELECTROLYTIC APPARATUS.* 


BY F. MOLLWO PERKIN, PH.D. 


Owing to the great expense of platinum and the necessity for its 
use in electrochemical analysis, the description of a simple form of 
electrode, which is comparatively inexpensive and is very satisfactory, 
may be of interest. 

From the illustration will be eeen that the cathode is in the form 
of a flag and is made of platinum gauze, which is held rigid by 
means of a platino-iridium frame (10 per cent. iridium) ; the frame, 
which is roughened by means of the sand-blast, has a stout piece of 
iridio-platinum wire welded on to it. The loop near the top of the 
wire is for hanging the electrode on the balance. The anode is made of 
iridio-platinum wire and is bent upon itself in such a way that when 
it is placed into position for electrolysis, an even current-density is 
obtained on all parts of the cathode. The distance between the two 
sides of the anode is 25cm. ; therefore, when in position it is 1:25cm. 
distant from each side 
of the cathode. The 
cathode is 6cm. high 
and 43cm. wide, and 
the length of the sup- 
porting wire is 7‘5cm., 
the loop being 2:55cm. 
from the end. As the 
&node is opposed to 
both sides of the 
cathode during electro- 
lysis it follows from 
the above  measure- 
ments that the total 
cathode surface is 
50:4?cm.—that is, prac- 
tically half a square 
decimeter — which, as 
the C.D. for analytical 
purpoees is generally 
calculated per square 
decimeter of surface, is i 
a very convenient size. — - 

It is not essential forthe Cathode Anode 
cathode to be made of 

gauge in many cases sheet platinum is quite as useful; but for metallic 
deposits which are inclined to exfoliate, such as bismuth and anti- 
mony, the gauze is more satisfactory; it is also very useful for mercury 
and for peroxide deposits. The gauze should not be too fine: the 
finest which I have found satisfactory is about 50 to 60 meshes to the 
square centimetre. When it is too fine there is a tendency for 
hydrogen to collect upon the surface and thus cause polarisation. 

The weight of the cathode, when made of platinum sheet, is about 
14:5 grammes. If thinner „ is employed the weight cau be 
reduced to 8 grammes, but I have found it better not to make them 
of very thin platinum, because then they are 80 fragile, and there is 
a tendency for the deposits not to adhere well at the edges, The 
weight of the gauze electrode is about 15 grammes, 

ese electrodes are also more satisfactory for carrying out electro- 
lytic separations, the manipulation being much easier than with the 
basin. 


ELECTRICITY WORKS ACCOUNTS. 


Huddersfield Municipal Electric Supply Works. 


A satisfactory feature of the 1902 accounts of this under- 
taking is the reduction of the already low costs of 1901. 
Among the generating costs the three items of fuel, stores, and 
wages at station have fallen materially, so that in spite of the 
upward turn of the repairs, the total generating expenses are 
lower by 0 17d. than they were in 1901, and by about 0-4d. 
than those of similar municipal undertakings in that year. 
Unfortuately the management and property charges show a 


. * Abstract of a Paper read recently before the Faraday Society. 


rise, and this neutralises, to some extent, the other good figures, 
The reason for the increase in the“ management " charges is the 
cost (£600) of issuing stock. Still, the total costs are helow what 
they might reasonably have been in relation to the output and 
load-factor. It is interesting to find that, although the mean 
capital expenditure is low relatively to the plant capacity, it 
is somewhat above the average of similar concerns relatively to 
the output, but this excess in the probable capital charges per 
unit is a good deal more than neutralised by the low working 
costs per unit. The average price received is somewhat above 
the average, but even in relation to it, the working profit 
works out at an excellent value at 8°77 per cent. on the mean 


— = — -= =~ =- —————M————————————M———— —» 


i 


Year | No of | Pis of Output Surplus 3 Met by 
ended l P in Gross I te Si k D eos ae the 
Dec. | CON- lamps units surplus. . | SINE- iepr C1AM ON por 
31 sum'rs con- id "rest on| ing and fund 
nectedl. loans. | fund. contingenc's !UD€ 
1895*| 112 9,613| 43224 -£209| £658 £1,660,  .. £251 


1894 | 214 15.542 156,169 +1,376| 1.606, 1,836 see 2,065 


1895 | 280 20,889 227,753 2474 1,769; 2,079) „ 1373 
1896 | 385 28,983 304163 3724: 1,880 1.410 £434 > 
1897 | 598 41,702 433.848 4,964 2,190 1,589 1184 
1898 | 806 54.154] 593.377 6,950 2,602 1,898| 2,437 
1899 [1,082 70,178} 951,033 9,040 3,646 , 2 565 2829 | .. 
1900 1,351 85,653 928.996 7830| 5,737 3983 110 | . 


1901 1.547 100,734 1,179,849 11647 4.542 5002 2,062 


1902 | 1,710 113,921 1,298,255 13,555 5,008 5,00 


* Period of 17 months. 


South London Blectric Supply Corporation. 

Quite a transformation has been effected in the working and 
results of this undertaking. "There may still be room and 
need for further improvement in the working profit, but its 
ratio of 2:53 per cent. to the mean capital expended marks a 
good step forward in comparison to the 0:63 per cent. of 190]. 
The improvement is, as might be expected, a result of lower 
costs. All the items have been reduced, and the works costs 
are now decidedly under the average of similar company con- 
cerns in 1901. Owing to tbe still high management and 
property charges, the total costs stand at about the average. 
In the light of the history of this undertaking, it is only 
natural to find the capital expenditure relatively very high. 
It should be said, however, that the plant capacity of the 
station leaves an unusually high ratio to the maximum demand 
last year---a fact explainable in view of the expected demand 
for power under the contract with the County Council. 

The directors, in their report, ‘‘consider that the amount 
(£500) set aside for depreciation to date is sufficient, seeing 
that the plant and mains have been maintained out of revenue 
in a high state of efficiency, and that a large part of the plant 
is only now, on the increased output, coming into use." 

We are quite unable to concur with this, seeing that, besides 
the £301,629 expended on works, there are preliminary 
expenses amounting to £46,149 remaining after deducting 
£500 written off out of last year's revenue. The depreciation 
fund amounts to only £2,533, after crediting it with £500 
from last year’s revenue. 

REMARKS TO TABLES. 


HUDDERSFIELD.—a Exclusive of units sold by contract (about 32,000). b sold 
for public lighting and by contracts. c Exclusive of public lighting and inclusive 
of £206 contract sales, d Engineer’s salary £450, clerks £152. e Includes £796 
spent. on motors for hire in 1901 and £500 in 1902. / Buildings. g Machinery and 
boilers £50,051, transformers, motors, &c., £11,735, meters and fees £3,741, elec. 
trical instruments £2,961. A Less discounts of from 1 to 15 per cent. as well as 
f; per cent. for cash in two months. i Machinery and boilers £54,563, transformers, 
motors, &c., £12,205, meters and fees 49, 716, electrical instruments £2,961. 7 Cost 
of provisional order. k Of buildings £62, of boilers and engines £490, of condensing 

lant £237, of alternators, dynamos and motors £169. 4 Of buildings £175, of 

oilers and engines £608, of condensing plant £295. of alternators, dynamos and 
motors £99. „% Of transformers, meters, switches, &, £233 in 1901 and £510 in 
1902, of primary mains £211 in 1901 and £278 in 1902, of secondary mains £12 in 
1991 and ¢211 in 1902. m Ground rent of station and «ub stations £57 in 1901 and 
£46 in 1902. o Borough rate £610 in 1901 and £761 in 19092, poor rate £63 in 1901 and 
£79 in 1022. p Engineer £450, clerks €195, proportion of salaries to borough fund 
£353. q Stamp duty £73, insurance £33, proportion of cost of issue of 3 per cent. 
redeemable stock £600, cost of provisional orders £75, law £22, 

SOUTH LONDON. a includes expenditure on ironwork and masonry of 
destructor and C70 on artesian well. à Loose plant and trucks of destructor £5,395, 
economiser plant £2,103, thermal storage plant. C2, . „ Proportion of salaries 
£633 in IDOL d Proportion of salaries C120. e Directors £01,200, secretary, clerks. &. 
£024. / Auditing 4123, law 4306, costs of revised Assessment £263, insurance £716. 
g Received. ^ Applied in reduction of preliminary expenses. 7 By contract with 
disposal of refuse. j Or 7d. (1 hour) to 24. by maximum demand. k Land £515, 
buildings (including masonry of destructor) £67,351, artesian well £549. 1 Machinery 
and plant £97,926, trucks and loose plaut of destructor £5,571, other loose plant 
and tools £413, transformers and transformer tanks 8, 662. meters £7,351, accumu- 
lators £1,523, m Provisional order £1,023, wiring for consumers £1,322. 
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HUDDERSFIELD. 


Huddersfield Corporation, 


Undertaking Worked by .............- —— 

Date of Commencement of Supply 

System of Supply 
rhe 


Su July, 1893. 
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Alternate-current transformer sub-stations. 
| A. B. Mountain. 
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SOUTH LONDON. 


South London Electric Supply Corp. (Ltd.). 
October, 1899. 

2- wire alt.-current with transform ers in pite. 
H. W. Sprunt. 


YEAR ENDED DEC. 31.1901. DEC. 31,1902. DEC. 51, 190 1. DEC. 31, 1902. 
^ QUAN TITIES— 
Units generated.................. eene 1 TURRIS d 1,655,608 — 1,551,968 
„ SOLD (TOTAL) h e oo OR Te 1,179,849 1,298 255 1,093,029 
„ sold to consumerrrr . 1, 002, 3558 a 1,207,664 1,024,529 
„ sold for public lighting, keen . q . 117,491 90,591 68,700 
„ sold for traction eee e Ex = nil 
used on works .....s.e erra vare ved „4918 94,522 vu 131,150 
UNITS SOLD PER MEAN 8 C.P. LAMP CAPACITY TUS 155 42 10°4 
Actual maximum supply demanded ........... ——M 1,257 kilowatts 1,415 kilowatta 961 kilowatts 
Losd-factoE- uices ves eau ee raid xui gens "Em T 10:7% 10:5% 13:0% 
Number of public lamp w 44 . $3 arc, 52 $ 52 c.p.) glow | 55 arc, 54 S c.p.) glow 25 arc 
Number of consumers covsscccccsesenes 1,547 1,710 1,209 
Connections to mains in 8 c.p. lamps at end of year 100, 734 113,921 72,601 
CAPACITY OF PLANTS IN KILOWATTS AT END OF YEAR 9 290 3,190 3,000 
Per kllowat' Per kilowatt Per kilowa 
CAPITAL— | Total. | Peapactey. | Total |" Sapactey. ren. pelt. Total | capacity. 
AUTHORISED (TOTAL)............ccssssccssesccsceasceees re £144,2 215 £630 248,698 £180 487,500 £148 £487,500 | £162 
Sii der RP" — — 325,0 325,000 108 
Loan (including Debenture charges) 144,215 65:0 248,698 18:0 162,500 50:2 
RECEIVED (TOTAL) )) ) . . 136.015 504 164,515 51˙6 325,000 108 
SBAEO ceo coe OE s EI 8 — — — — 525,000 108 
Loan (including Debenture charges) 136,015 594 164,515 51:6 — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 8,200 3:58 84,183 204 162,500 542 
Share (unissued) (ͥ . — — — nil — 
Share (uncalled) ) 8 — — — — nil — 
Loan (including Debeuturesa 777 eee 8,200 3:58 84,185 26:4 162,500 54:2 
Fe, E FRE eed ee 8.171 357 9,419 2°95 — — 
RESERVE OR SINKING FUND . . . 13.912 6:07 17,797 5:58 — — 
DEPRECIATION FUND dvd . q 5,510 2:41 8,455 2:65 2,533 | 0:844 
EXPENDED (TOTAL) BU 149,917 655 159,175 49:9 301,629 | 101 
Lands and buildings eene 18,763/ 8:20 13,7687 5:88 77,915“ 20 0 
Plant Soy E OH RM ¼o-VvA.. eden a ee lads 73,4899 32:1 19,445 1 24:9 121,872! 40:6 
(/ E Dni enon Cd (RII GS 57,141 21:9 60,445 18:9 98,818 52:9 
Miscellaneous . esese 1 517 0226 5173 0162 3,0257 | 101 
BALANCE OF CAPITAL ACCOUNT ........... sene 13.902 —607 5,240 167 23,371 719 
Perunit of Per unit of Per unit of Per unit of 
Total. tota" units Total. total units total unita Total. total unita 
REVENUE— sold. — _ sed. _ |j sold. |. |... sold. 
TOTAL ...... ...... ..... — £19,591 | 3985d.| £22.087 | 4088d. | £17,572 | 4575d. | £20446 | 44904. 
Revenue from suppl7 . eee — 17,238° | &509d. | 19,526 36124. 16,919 4405d. | 19,614 4:307d. 
j Mieters; Rei eese i evita m ai an 1,306 0:265d. 1,490 0:276d 569 0°148d. 720 0:1584. 
" public lighting... . . 6 893 0°163d. 749 0°139d. — — = 
» supply for traction . . - — ce = — 
miscellaneous sources ͥ 244 0-0504. 322 0:060d 0:022da 111 0:0244. 
EXPENDITURE OUT OF disi 
rer, ] «61 eere £7,944 1615d. | £8,582 1578d £15,880 41344. | £13,080 28724. 
TOTAL WORKS COS TE eee Vis VAS IUE TOYS ,806 1181d. 5,595 1035d. || 11,301 2˙942d. 8.4 1 857d. 
Generation of electricitreꝑ .ꝑꝑ . 5,012 1'019d. 4,556 O Sd. 10,557 2:7 4d. 7,920 1 7 40d. 
Fuel (including cartage, &c.) ........ . . . 2,499 0:5084. 1,998 0:370d 1:6744. 4,745 10424. 
Oil, waste, water, stores ..... . e 327 0 067d. 271 0 050d. 0 1944. 420 0:0924. 
Wages at station .......... censent 1,228 0:250d. 1,13? 0°210d. 0:510d 1,891" 0:415d. 
Repairs aud maintenance at station 958% 0°195d. 1,180! 0:218d. 0:325d 8289 0:182d 
Distribution of electricity www M! 2 . 570 0:117d. PHA 0: 148d. Od. "mi 0:077d. 
WARS, &6. ice iore rore ad odas e FRAN RA a Rép: E = = iid 0:066d 258 O 052d. 
Repairs, renewals of mains, &xc ei q . 576m 0:117. 798m 0:1484. 0:064d 121? 0:026«. 
Public Ard Vic Vs uaa FU da NAR ER ERE EN T ERRARE RUE CEA ANA 217 O Hild. 211 0 084d, 0*07 Id. 176 0*039d. 
A UCLerdangegi iu ees exe ede v Ce key YER I CERE a e YES 113 0:0234. 96 0:0184. , : 
ee ee 104 | 00214. 114 000214 0071da. B Mods 
MANAGEMENT AND PROPERTY CHARGES ........... ... 2.138 0-435d. 2,937 0:544d. 1191d. 4,625 1:016d. 
Net nr “gn G Od. agn Oed. — — = 
Rates and taxes sss eese xo each A Whee rasan pe eens ees YSO 0: 160d. 9599 0: 177?d. Old. 1,070 O d. 
Meine meoeee Te ba Cae a E PRA D 1, 0:20 Id. 1,920 9:3255d, 0:08 Id. 4,955 t d. 
Salarin MORET E 892.4 0:181d. 8985 0:1663. 0:524. 2,114° 0:464d. 
Stationery, ee Ff 113 0:023d. 84 0:016d, 0:080d. 3505 0:06'7d. 
Establishment charges . 214 0:0444. 125 0:0234. 0:090d. 377 0:083d. 
Law charges, Kd ERR EHE A deu 66 0:013d. 8164 0:151d. 0:2844. 7598 0°167d. 
to mean ! ¥ to mean to m % to mean 
FINANCIAL RESULTS — Toa.  dpienpaie)| Total e caper inde) T^  lcap.exp'nded 
WORKING PROFIT FOR YEAR ................. edic £11,647 8057 | £13,555 8717, 0631% | £7,366 253% 
Sum carried to Depreciation Fund . 2,562 1717 2,946 191% 07759" 500 01727, 
Sum carried to Reserve Fund 4,744« $287 5,602¢ | 363% — 500 01727, 
Net interest on loans (incl. Debenture charges) .] 4,542 5:007, 5,008 3:24% 0:152% 340 01177 
Net profit for the year... .... .... . — — — — 0˙025% 6,026 207% 
BALANCE FROM LAST ACCOUNT .............. q — ö — — — — = pan 
BALANCE AVAILABLE FOR DISTRIBUTION, &c. .. ...... — | — — — 00257; 6,026 2077; 
J7JJ½ͤ t QA eue RC ĩͤ AS A — — — — = 3 
ORDINARY DIVIDEND PAID ................... een — | — — — = 147 — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ........ 90 4% 64% 
Expenditure per mean kilowatt capacity .................. £5. Os, 10d. £4. 5s. Od 
REVENUE PER MEAN KILOWATT CAPACITY ..... ...... £5. 11s. 7d. £6. 9s. 10d. 
REVENUE PER s C.P. LAMP CONNECTED MEAN........ 78. Od. 65. 4d. 
Price charged for lighting, per unit. ........................ 44d. less discount 44d. ^ 54d. 911.7 
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THE INSTITUTION BUILDING SCHEME. 


The special general meeting of members of the Institution 
of Electrical Engineers held last Friday afternoon passed off 
with great smoothness, there being a very small attendance 
and no opposition to the proposals brought forward by the 
Council. The meeting was convened for the purpose of 
sanctioning the purchase of a site in Tothill-strect, West. 
minster, on which to erect for the Institution a new building of 
its own. For several years there has been in existence a 
“building fund,” the object of which was to provide a perma- 
nent home for the Institution, and this fund has steadily 
grown, until, at the present day, it stunds at something 
like £10,000. Even this sum, it must be admitted, would 
not go very far towards providing a site and building 
sufficient for the purpose, and many years must perforce elapse 
during which we must rely upon the hospitality ot kindred 
societies for the loan of a hall in which to hold our 
meetings. To no small extent is the Institution of Electrical 
Engineers indebted to these societies, and particularly to the 
Institution of Civil Engineers, who for several years past 
have provided a spacious lecture theatre, in which the valuable 
contributions to electrical engineering literature have been 
read to members of the Institution. Indeed, it is no exaggera- 
tion to say that the Institution of Civil Engineers have con- 
tributed most materially $o the advancement and well-being 
of their sister Institution. Doubtless they have, on more than 
one occasion, enjoyed Papers so purely electrical as to be 
somewhat encroaching upon the domain of this body of 
specialists, but these instances are isolated and by no means to 
be grudged. Whether, then, the fabric of the new institution 
is completed within one or ten or even twenty years, there 
is, nevertheless, a heavy debt of gratitude owing to the Civil 
Engineers. 

Punctually at 4:30 p.m. last Friday, Mr. R. KAW GRAY 
rose and announced the object of the meeting, and then called 
upon the Secretary to read the official notice. After this had 
been done, the President proceeded to explain that the 
property was mostly freehold, although there was a certain 
amount of leasehold, the terms of which were so lengthy, that 
it might be looked upon as freehold. He further stated that 
it was not the intention of the Council to commence building 
operations immediately, and that as there was a good deal 
of inhabited property on the site, the money would not be 
lying idle, As a matter of fact, there 1s reason to believe 
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that the £16,500 to be paid for the site will not only 
bring in as much per annum in the form of rents as it 
has done while invested in stocks, but that there is every 
chance of it bringing in even more. Mr. Gray then moved 
the resolution that the site be purchased for the above-named 
sum, and after the motion had been seconded by Mr. Monbpkv, 
it was carried without a single dissentient. A vote of thanks 
was then proposed to the Building Committee, in view of their 
long and arduous duties, and the meeting terminated. 

Last week we had occasion to remark that the time fixed 
for the meeting was a peculiarly inconvenient one, as a large 
number of members would be out of town, and, as a matter of 
fact, this prediction was amply justified by the extremely small 
attendance. There were, probably, not more than 50 persons 
present, and it has been a matter for a certain amount 
of comment that a meeting of such dimensions should 
have had power to vote away the entire fund which 
has been contributed by all the rest of the Iustitution. It 
is also argued that the whole matter was advanced too 
unexpectedly, and that more time ought to have been given to 
discuss and think it over. With regard to the first of these 
objections, so little interest is taken in the Institution’s 
business affairs by the large body of its members, that it is 
doubtful whether there would have been a larger attendance 
even if the meeting had been held in mid-session. It is true 
that very little notice was given of the terms of che actual 
resolution now submitted ; but, on the other hand, the sugges- 
tion that land might possibly be purchased before the building 
fund was large enough to erect the building itself was pnt 
forward a few years ago, at an Annual General Meeting of 
the Institution, and was received without comment, More— 
over, it must be remembered that the Council and the com- 
mittee are elected by the members, and, therefore, it is only 
reasonable to suppose that their labours are always for the 
best interests of the society which they represent. In addition 
to all this, however, they have employed a surveyor, who 
has given his professional opinion that the site is eminently 
suitable for the purpose. 

Attention has already been called in these columns to the 
desirability of several of the scientific societies combining and 
„living under one roof." The scheme just put forward does 
not make this impossible, as the new building would be quite 
capable of housing, not only the Electrical Engineers, but 
others as well Lastly, its position is said to be one of the 
finest it is possible to find. In the very centre of the engineering 
eolony, and close to the Houses of Parliament, 15 to 18, 
Tothill-street would prove one of the most admirable posi- 
tions at which to conduet arbitrations, &c., imaginable. The 
Institution of Civil Engineers will not let their building for any 
such purpose, but there is apparently no valid reason why the 
Institution of Electrical Engineers should not do so, and thus 
add substantially to their revenue. Such a proceeding 
would occasion very little extra labour and the financial 
benefit would be by no means small. In fact, it is not easy 
to find serious objections to the scheme itself. An improve- 
ment in the location of the site would be difficult to imagine, 
and even supposing that the matter is never pursued any 
further, the money will not be mis-speut. The investment 
is a sound one, and the capital is earning reasonable interest, 
in addition to which, the value of property in Westminster 
does not decrease, but rather increases with the lapse of time. 
Whether the resolution passed by the meeting last Friday 
was good or bad, wise or foolish, time only will determiue, 
but without wishing to appear too optimistic, we think and 
most sincerely hope that it will be of lasting benefit to the 
Institution. 


REVIEWS. 


(Copies of the undermentioned works can be had from T'he Electrician Office, post 
free, on ‘receipt of published price. Add 5 per cent. for abroad, or for foreign books, ) 


——— M 


Edited by W. J. DIBDIN. 
Photometry, by W. J. Dinpix. 


Vol. IV., Electric 
(London: 


Chemical Technology. 
Lighting by A. G. COOKE; 
J. and A. Churchill.) 20s. 

It is by no means easy to discern why such a ponderous 
volume as the one under review has been included in the series 
edited by Mr. Dibdin under the title of “Chemical Technology,” 
as it contains really very little which may be considered as 
coming within the province of the chemist. As a matter of 
fact, it is an attempt to put into popular language and terms 
a great deal of technical matter concerning electrical engineer- 
ing and photometry. Some of the definitions, while intended 
to simplify matters, are exceedingly vague; for instance, the 
reader is informed that the conductivity of pure hard- drawn 
copper was determined as 1:634 microhms, or 0000001652 
B.A. units of resistance at 0 C., but this statement must be 
very puzzling to one who does not happen to know what the 
dimensions of the copper referred to are; unfortunately, these 
dimensions are not given until the next chapter, and, as the 
book is more or less of a popular treatise, such omissions are 
disappointing. 

Considerable space is devoted to magnetic phenomena, and 
much that takes place when a piece of iron or steel is magne- 
tised is very fully described. The rest of this portion of the 
book contains useful information relating to a large variety of 
different branches of electric lighting, including dynamos, 
storage batteries and systems of distribution, but the majority 
of the illustrations are ancient an4 pr actically useless. 

The second portion of the book, on photometry, commences 
with a brief description of the law of inverse squares. 
Numerous photometers are described and illustrated, and the 
gas referees’ Instructions are printed in an appendix. There 
are a few pages devoted to radial photometers and some useful 
tables giving illuminating powers of horizontal and angular 
rays and the effects of reflectors and shades. A considerable 
amount of space is given up to descriptions of standard candles 
and lamps, but even these are by no means up to date. The 
book will serve as a rough guide to those who wish to obtain 
a smattering of the subject, but it can never rank as a 
standard work. 


Secondary Batteries, By An Engineer.“ (London: II. Alabaster. 


Gatehouse & Co.) 4s. 

This hook has been written expressly for the use of those in 
charge of secondary batteries, whose knowledge of the subject 
is not quite so complete as it might be. For a long time 
such a work has been wanted, and makers have in vain com— 
plained of the treatment bestowed on their batteries. Even 
highly-trained engineers seem to think that when once accu- 
mulators are put in, it is quite sutlicient if they are simply 
charged after discharge—and sometimes a very lengthy period 
elapses between the two operations. There is a certain amount 
of humour in the book, and, occasionally, well-directed satire. 
The author insists, rightly, that storage batteries should always 
be installed in a suitable room instead of in a cellar or an attic, 
as the situation is an important factor in their success or 
failure; but we do not agree with him when he suggests that 
large cells should be provided at the bottom with a small 
opening closed with an indiarubber plug as a means of empty- 
ing. Experience has proved that such a proceeding is not 
only unwise but absolutely unnecessary. On the whole, the 
book contains much that is useful. 


The Technical Dictionary-Cyclopadia. Part I. Edited by P. R. 
BoónLiNG and F. T. GissiNo. (London: Rebman, Ltd.) 2s. 

It is difficult to describe this contribution to technical 

literature with anything approaching gravity—at any rate, as 

far as the electrical contents are concerned. One quotation 


will suffice :— 
Ampere-feet: The product of a circuit in amperes by the e 


in feet through which the current passes. 
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ELECTRIC TRAMWAYS AND THE BOARD OF TRADE. 


The following is a circular letter which has been recently 
issued by the Board of Trade to tramway engineers and 
managers :— 

I am directed by the Board of Trade to state that they desire to draw 
attention to the following criticisms which have been offered by their 
inspecting oflicers of railways and their electrical adviser on certain 
points relating to the construction and equipment of electric cars for 
tramways and light railways laid on publie roads :— 

1. Folding Steps.— The efficiency of the lifeguard is often impaired by 
the steps which are liable to strike a person falling in front of the car 
before the lifeguard can come into action. It is suggested, therefore, 
that the steps should be so designed as to fold up, and that they should 
invariably be folded at the front end of the car. 

2. Reversed Staircases.—' These staircases have the disadvantage of 
limiting the view of the motorman and of restricting his movements, 


3. Trigger Lifequard.—The distance between the hanging gate and 
the lifeguard proper should be about 3ft., in order to allow time for the 
guard to drop before it meets the object to be picked up. In some cases 
the distance has been only lft. 10in., which is not enough to make the 
guard effective. 

4. Trolley Ropes.—Several accidents have been caused by the slack of 
trolley ropes and by the handling of trolley ropes by passengers. On 
many tramways the trolley ropes are kept tied up, and in some no rope is 
used. For centre-running trolleys, or for swivel trolleys with & small 
reach, spring winches are useful for taking up the slack and for prevent- 
ing the trolley from jumping. For swivel trolleys with a wide reach the 
slack may be taken by providing a weight like a sash weight at the end 
of the rope and putting this into an upright pipe with a bell mouth. The 
„nursing“ of the trolley by the conductor is an admission of defective 
adjustment of the overhead work. 

5. Adjustable Stop on Trolley Standard.—On many tramways it has 
been found practicable to adjust the screw stop so as to limit the rise of 
the boom if the trolley leaves the wire. It is desirable to adjust the 
height of the trolley wire and guard wires, so that advantage may be 
taken of this limitation to prevent damage to overhead work. Where 
there is no adjustable stop the rise of the boom may be prevented by 
limiting the play of the trolley rope, except in the case of swivel trolleys 
with considerable reach. 

6. Trolley Heads.—Several cases of injury to passengers by falling 
trolley heads have occurred. Although it is very desirable that in the 
event of a trolley head catching in a switch or other overhead ‘ trap” 
the head should become detached rather than that the boom should be 
pulled out or the standard broken, care should be taken that the boom is 
long enough to ensure that the trolley head may drop clear in the wake 
of the car. 


7. Trolley Booms.— Several accidents have occurred through the pulling 
out of trolley booms. The attachment by pinching up a split casting 
appears to be unsatisfactory, since insulating material is used und a tight 
grip cannot be ensured. A half-sleeve with four bolts or some other 
attachment is preferable. 


8. Breakage of Trolley Standards.—When a trolley head catches and 
neither the head nor the boom gives way, serious injury to passengers 
has been caused by the breaking or tearing up of the standard. Overhead 
* traps" should be avoided as much as possible. Anchoring of trolley 
wires in bracket construction should be avoided by anchoring in a vertical 
plane to a standard on the bracket, or if the bracket needs anchoring, 
that should be anchored and not the trolley wire. 

The Board would be glad to learn whether you, or the body which you 
represent, concur in the foregoing criticisms, and will be prepared to take 
steps to meet them as regards new cars and, as far as practicable, with 
regard to cars now in use or under construction. Should you not be able 
to concur on any point, the Board will be glad to be furnished with any 
observations that you may desire to offer on the matters in question.— 
I am, your obedient servant, HERBERT JEKYLL. 


Board of Trade, July 29. 


THE DIESEL ENGINE.* 


BY H. ADE CLARK. 


After reviewing the theoretical principles pertaining to the Diesel 
engine (see The Electrician, Vol. XLVI., p. 849), and after giving a 
n historical sketch of its development, the author proceeds as 

ollows : 

The actual Diesel engine haa the following cycle of operations :— 
First stroke takes in air alone at atmospheric pressure and tempera- 
ture. Second stroke compresses this air to 35 atmospheres and to a 
temperature of about 1,000°F. This compression is neither iso- 
thermal nor adiabatic, since the operations are conducted in a water- 
jacketed conducting cylinder. Third stroke is the working stroke, 
during the first part of which the combustion of the fuel is carried 
on at constant pressure for a period which is determined by the 


* Abstract of a Paper read last week before the Leeds meeting of the 
Institution of Mechanical Engineers. 


amount of oil to be sprayed in, which quantity is controlled by the 
governor. The second part of this stroke is approximately an 
adiabatic expansion. Fourth stroke exhausts the gases. 


The 80 B.. p. engine is made by the Vereinigte Maschinenfabrik, 
Augsburg, and Carels Frères, Ghent. In Fig. 1 is illustrated a 
longitudinal section and a transverse section of the engine, with 
standard arrangements of piping for petroleum, lubricating oil, 
cooling water, air-blast, starting air and exhaust, in fact, all the 
engine connections, except the water-cooling tanks, when such are 
used. The engine is of the vertical type, with a strong cast- 
iron A frame, the upper part of which forms the outer wall of the 
water- jacket; into this upper part is fitted a cylinder of special 
close-grained cast iron. The cylinder cover Js deep and hollow, 
being thoroughly water-jacketed ; in the transverse section will be 
seen two valves: the central one is the oil-eprayer, the other is the 
starting valve, which may be made to act as the suction valve for the 
air pump. In the longitudinal section three valves are seen in the 
cover ; in the centre is the oil sprayer (for detail see Fig. 3), on the 
right is the air inlet, and on the left is the exhaust valve. The oil- 
spraying valve opens upwards or outwards, and the others open down- 
wards or inwards ; all three are spring closed. the air and exhaust 
valves being kept closed by pressure inside the cylinder. All valves 
are opened by the action of the bent rocking levers seen upon the 
right in the transverse section ; the movements of the levers are 
determined by the cams placed upon the horizontal cam shaft. The 
governor is of the loaded centrifugal tv pe, and is placed at the top 
of the vertical shaft; its action is explained in connection with the oil 
pump, Fig. 2. The piston is of the usual open-trunk tv pe, directly con- 
nected to a connecting rod of the marine type. There are seven piston 
rings of the Ramsbottom type, six near the top and one much lower, in 
order that it may pass the lubricating channels. On the left of the 
longitudinal section, Fig. 1, is the petroleum pump. This pump is 
connected by a pipe to the petroleum filtering tanks, and by a pipe 
of small bore to the oil-spraying valve. The plunger of this pump 
is driven by a crank pin placed in a disc at the end of the 
cam shaft, and so has a constant stroke. On the right of the 
transverse section is the air pump; its cylinder is thoroughly 
water-jacketed, and the plunger is driven by connecting rod, 
rocking levers and connecting links from the small end of the 
connecting rod. This pump takes its air from the engine cyliuder 
just before the end of the compression stroke, still further com- 
presses this air, and delivers it to the air-blast reservoir. In the 
earlier designs the pump took its air direct from the atmosphere, and 
was then much more bulky and less efticient. The air-blast reser- 
voir is the smaller one on the right of the cross-section, and is con- 
nected to the oil-spraying valve for injecting the petroleum into the 
cylinder against the high pressure of 35 atmospheres already existing 
there; for this purpose the pump maintains a steady pressure in the 
reservoir of 5 to 15 atmospheres higher; that is, trom 44 to 55 
atmospheres. It is also connected by an overtlow valve to the air- 
starting reservoir, this valve allowing air to pass from the blast to the 
starting reservoir when the pressure in the former exceeds a pre- 
determined value, There may be a similar overflow valve con- 
necting the engine cylinder to the starting reservoir, in order that 
the maximum compression pressure may be controlled. Cylinder 
lubrication is forced by means of the pumps seen on the left of the 
engine in the longitudinal section, the lubricant entering at five or 
six points in a horizontal plane, below which one piston ring passes. 
The crank is lubricated by the ring and oil ways seen in the 
longitudinal section, and the lubricant is forced to the small end of 
the rod ineide the piston. 


The water-jacket is very complete, as the sections show, entirely 
enveloping the engine cylinder walls and end, and alao the air pump. 
The water enters at the bottom of the engine jacket, and passes 
upwards through this jacket and the air-pump jacket, from the top 
to the cylinder cover, the outlet being close to the exhaust pipe. 
The oil-spraying or pulverising valve is illustrated in detail in 
Fig. 3. The horizontal section shows the petroleum and air- 
blast paesages to the central valve, and the vertical section shows 
the body of cast iron, with the petroleum passage and overflow or 
test valve, the central needle valve with its guiding sheath aud 
at the base the B device, consisting of a set of four metal 
rings of special form perforated by small holes aud separated by 
four metal bands ; the terminating nose piece has narrow channels 
cut in it, through which the pulverised oil passes to the expanding 
orifice, and is sprayed into the cylinder when the needle valve is raised. 
It will be seen that the petroleum pump delivers petroleum to the noz- 
zle by the narrow passage, and that the nozzle is in direct communt- 
cation with the air-blast reservoir, the pressure in which is kept 
steadily about 150lb. higher than the maximum pressure of com- 
pes This device works well. The petroleum pump is shown in 

ig. 2. The plunger has a constant stroke, being driven from the end 
of the valve cam shaft. Passing through the head of the plunger 188 
lever working upon an eccentric fulcrum ; to this lever is attached 
the valve.rod which opens the inlet valve against the action of a 
spring. The fulcrum of the rocking lever is eccentric to the shaft 
upon which it is placed, and this shaft is caused to rotate by the 
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action of the governor, thus altering the stroke of the valve-rod | reservoirs ready charged ; there is little or no danger of these vessels 
and through it the opening of the inlet valve, thus controlling the | losing a charge. 
amount of oil passing to the pump chamber to be forced past the Table I. contains the results of tests of a Diesel engine owned by 
outlet valve to the injecting valve. There is a controlling device | the Harrogate Corporation, and working with crude petroleum from 
shown, by which the inlet valve can be held open, thus allowing the | Texas, having a rpecific gravity of 0:922 and a calorific value of 
plunger to pump back the oil to the pump reservoir tank instead of 19, 150 B. Th. U. 
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passing it on to the engine by way of the outlet valve. The tappet On May 8th, 1903, this engine was ayain tested, the oil consump- 


of this device encircles the valve-rod foot tappet. tion per B.H.P. hour (total output.33 B.H.P.) being found to 
The engine is started by compressed air, which is stored in the 505lb. l re 
starting reservoir under a pressure of about 55 atmospheres or 800lb. In Fig. 4 are to be found oil-consumption curves for various engines, 


per square inch, by the air-pump during the previous run of the | and Fig. 5 gives, in a diagrammatic form, a comparison of the pres- 
engine, or, in the case of a new engine, the makers send out these ' sures, powers and clearances of steam, gas and Diesel oil engines, on 


‘ 4 


BT  — a 

MÓUTIZOCI lv & 

D iUulitizecu UY ~ 
QA J 


670 THE ELECTRICIAN, AUGUST 7, 1903. 


Table I.— Test of 35 B. H. P. Diesel Engine at Harrogate, May 10, 1902. | is drawn up for three sizes of engine—namely, 35, 80 and 160 Dont. 


: The gas ergine taken for comparison is the Crossley; , using a 
57.0 890 | 980 gas producer. The steam engine. compared with 4 the 6 
compound condensing engine. The fuels are :— 

For the Diesel, crude petroleum at 45s. per ton ; for the gas pro- 
dueer, anthracite cobbles at 244. ton ; for the steam engine, coal 
at 19s. 6d. per ton ; in all cases elivered. 

Oil consumption for the Diesel has been taken, in each case, as the 
mean between the full and half-power rates of consumption. Fuel 


1. Load per cent. ..............| 4090 
2. Duration in minutes 30°0 58˙⁰ 30:0 60 0 
9. Revolutions per minute ...... 1827 j 18L'7 1827 |1825 
4. Load on the brake in lb....... 111'8 159°4 246°6 281˙7 
5. Pull on the spring balance i in lb 30 494 216 16:1 
6. Effective load in lb........... 1083 | 1544 225 0 264:6 
7. Brake horse-power .......... 16°29 | 23:03 331 39:21 
8. Total oil in lb. .............. 475 | 12°25 | 7875 18:06 
9. » „ per hour 95 13267 15˙75 15:06 
10. Oil per B.H P. hour in lb....... 0°583 0:550 0476 0461 
11. A . pressure, lb. | 
7) ĩ 697 , 930 , 1032 117:6 
12. Indicated horse-power ...... 31:45 422 46 R8 | 5227 
II. H. P. of air-pump .......... T co d mue. nis ud 30 
13./ Oil per 1. H. Pp. hour in lob... 07302 0:301 0:336 0:316 
'AOil per net rg.r. hour ...... eot eae 0°366 
14. Cooling water per r.H.P. hour | 
ff bs 37˙ 60 33:6 


Fic. 5.— Comparison of the Pressures, 
Power and Clearances of Steam, Gas 
and Oil Engines. 

The Indicator Cards are drawn to the same 
scale and for the same total volume of cylinder. 


I.P.H. at 160 revs. per min. Diesel Engine= 106. 
Gas Engine=66. Steam Engine 24 x 4—96. 


15. Hise of temperatures of water, 


————————————-—-!-2:—————— Compound Condensing 
the basis of a common number (160) of revolutions per minute. Steam Engine 
The steam engines "i supposed to have jacketed cylinders, and it is 
assumed that the aa engine uses gas of 600 B.Th.U. per cubic foot, 


ani that the Diesel engine works with crude petroleum. 


degrees Fahr... 440 | 440 553 aoe 
16. B. Th. U. per net 1. 11. . minute.. ue d nrc s 117 5 2 
17. z converted to work.. on eT T 42 4 > 
18, js rejected in cooling > 
Waler PS ks es T 32:9 ^ Diese! Engine 
19. B. Th. U. in the exhaust gases.. TEL QS Vs 23d pO 
í Thermal efficiency on net 1.H.P., | .. S 
20.) per cent. „„ T 363 d 
"| Thermal efficiency on B. k. P., E mer Gas Engine 
l per CONG ovo. ede ro bs "a $3 28˙7 2 
21. Mechanical efficiency, per cent. 51:8 | 547 70:5 150 è 805 
| 


Rod 
80 w 08 3 p] ATH. 
x eb m e * | = ee 
E d Qil Fuel per B.H.P. Hour — = å à 3 8 
8 60 : f: 8. 06 Volumes. Cubic feet. 
J 40 04 = consumption in the case of the gas-producer has been taken at 1:5 to 
s . ene" = 1 25lbs. per h. H. r.-hour plus an allowance for stand-by losses. Fuel 
S : 807" | NE CN SQ consumption for the steam engine has been taken at 4lbs. and 3 5lbs. 
E Lc. | adis: per B. H. P. for the lowest and highest The aa , assuming an evaporation 
A "enn on per Hour of 8lbs. of water Pr llb. of fuel. e final result is as follows: 
4 " EP: Heche Hog Pn see aer pm Total cost p per n. M. r. boat, — 
Fic. 4.— Oil Consumption for Diesel Engines. ý Engines. | Diesel. | pou | Steam. 
Cost oF PowER. 7 l | | d ou pe 
Comparison of total cost of power production when using—(a) The 35 B.. ꝶ2 . nn nnn 8 0:69 0°89 
Diesel engine. (b) The gas engine. (c) The steam engine. 80 een | de | 1520 E 
In Table II. a comparative and fairly accurate statement of costs 160, eee vu | * 
Table I Compartion of Costs. 
x , ; Diesel Gas Steam Diesel Gas Steam . Diesel | Gas Steam 
ene eee | engine. engine. engine. | engine. engine. . engine. engine. engine. | Engine. 
Brake horse - poweõrnrnrnrnrn 35 35 35 | 80 | 80 | 80 160 160 160 
Size of engine houses feet 12x 20 x 15 12x 20 x 1510 x 20 x 1: 1516 24 x 20 16 x 24 x20 14 24 x 2020 x 87 x 20 20 x 27 x 20 1727 x20 
Ground for gas-holder ..............feet | is 10 x 20 oe | 11x24 | EN , 12x26 
Size of boiler house and gas- producer. feet iu 8x16x12 14x 40 x 15 và 10x 18x 15 15 x 46 x 20 10 > 20 x 16/20 x 4n x 20 
Cost of land at 7s. per sq. yard .. ..... ... | £10 | £22 £30 415 £29 £40 |, £21 441 £56 
Cost of buildinggsns a 90 , 130 230 140 190 360 1380 235 420 
Engine foundations, &c., boiler settings " 10 15 60 20 28 80 35 40 100 
Engine tanks, piping and condenser, &. 585 280 ` 240 900 635 500 1,680 1.140 800 
Boiler or gas- producer and accessories. 200 | 290 js 260 ) 350 | T , 880 600 
Kasa — — -| —--— — í PRICES . 
Total capital cose. TT | £695 | £647 £850 £1,075 £1, 142 zh 330 41,916 41, 836 I ,916 
Capital cost per B... 2 . . . £198 | £185 | £243 | £1344 £1425 £167 | £1428 41198 | £124 
Annual Charges. | 
Interest on capital, 4 per cent. .......... £278 | £26 £34 £43 £457 | £532 IUE £734 £79 
Building maintenance and depreciation, 5% 45 6:5 | 11:5 7 9 18 11:75 21 | 
Engines and machinery. Maintenance and | l | | 
depreciation, 10 „%„ . : | 68:5 28 | 24 90 6235 ` 50 168 114 8⁰ | 
Boilers. Maintenance and depreciation, 12% | = - 35 pa | i | 42 M ais 72 | 
Gas-producer and holder. Depreciation, 5% as 10 5 es | 13 | sii 19 7 | 
Fuel ....... C e 47 25 9⁰ 130 | 989 205 280 186 513 440 | 
Lubricant, waste, &kenmn 34 ‘ 20 20 20 35 35 | 35 55 | 55 55 | 
Wages, removal of ash, Kc. . 75 90 95 | 75 95 |. 110 87 5 E 110 110 
— — ———— —À—————— |———————— —L—-—3ſ — — — — — — — | 
 £23305 | £2705 | £350 gain | £406 85% 2 £o) £582 £726 £887. 
Annual cost per B.H.P. 2 TET | £666 £773 | £10 | £485 | £582 | £71 4363 £445 £55 
Cost per B. H.. hour ............Penny | 0:59 069 0:89 | 0:39 ! 0 52 | 0:63 | 0:32 0:40 0:49 
; | 
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od load-factor as the purely motive power station, but the writer 


SOME OBSERVATIONS ON ELECTRICITY SUPPLY 10 a load -factor of 25 per cent. ma be obtained in any supply 


AND METHODS OF STIMULATING DEMAND.* 


BY COUNCILLOR J. E. PANTON, M D. 
(Chairman of the Bolton Electricity Committee.) 


Some enthusiasts would adopt electric lighting whatever the charge 
per unit might be. If, however, we are to increase materially the 
demand for electric energy, we must be able to claim that our price 
(qua price) is as low per candle-power hour as any other illuminant. 
Similarly with motive power. No very great progress will be made 
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F. d. 1.— Curve hon ing Time of Overlapping of Motor and Lighting Loads. 
Dar portion, 6 a.m. to sunrise and sunset to 5:30 p.m. 


until it demonstrated that, commercially, it is cheaper to di: ve by 

electric ty ti an by any other means, To incriase the demana we 

must d iminish the price, and to diminish the price we must increase 

our ec »nomiesi u production, and learn the most economical manner 
in ~hi th electri: energy can be produced aud distributed. 
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Fic. 2.—Curves showing Sunset Rise first Friday in each Month, 
January-December, 1902. 


Jan. to June 7 Sunset o. July to Dec.. -, 


Sunset Q. 


For a purely private lighting supply the load-factor obtainable, 
except in the metropolis or very large cities, will rarely be above 
10 per cent, but for a station colely supplying motive power, the 
load-factor would probably be 30 to 35 per cent. In the firat case, 
the whole of the standing charges would fall on the lighting consumer, 
and in the second case, on the power consumer. But if we combine 
the two undertakings in one, the standing charges (including interest, 
&c., on mains) would be divided, and both classes of consumers 
would benefit. This combination of loads would not give euch a 


Abstract of a a Paper read before the lr Incorporated Municipal Associa- 
tion. 


station, if the units sold for purposes other than lighting or tramway 
traction represent 75 per cent, of the total sold for all purposes. 

In such a station, although the load-factor would be lower than in 
the purely motive power workr, the earnin Ba per or commercial 
efficiency would be greater, on account of t ant being employed 
durir g the hours of arkners in generating dem for lighting, which 
plant would otherwise be idle or approximately so. Also, one eet of 
mains would serve both | urposes. When this result can be obtained, 

the author ventures to predict that the selling price for motive 
power will average about 1d. per unit, and for lighting, 3d. per unit. 

This would give an average all- round pri-e per unit sold of 1 5d, 

To illustrate the ¢ffect of this combination a series of curves is 
given, in which Fig. 1 shows, in a graphic mauner, the times of sun- 
rise and sunset for each week during the year, the ehaded portions 
showing the times when the motor and lighting loads would overlap. 
This presumes thet the rice of load, for lighting purposcs, commences 
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about sunset, That this is s0 is demonstrated, so far as Bolton is 
concerned, in Fig. 2, which shows the. rise which cceurred about 
sunset for the first Friday i in each month of the year 1902, Friday 
having been chosen owing to the fact that it is & heavy lighti ng 


evening, so that on these days any overlapping which exists wou 


be shown at its worst. 

Fig. 3 represents the load curve (continuous current) for March 16, 
1903, on which day the sun sets at 61 p.m. The portion of this 
cui ve presumed to be motor load is shaded. It will be noticed that 
the motor load is practically off before the lighting rite commences, 

1n Fig. 4 the lower curve denotes the alternating (lighting) load 
for December 19, 1902, and above it is superposed the motor load for 
Ma ch 16, 1903, this Jatter teing doubled in height to prcduce the 
des ired percentage. The actus] number of units sold for power pur- 
pores in March, 1903, was 52 380, and assuming that doubling the 
ou put would not alter the contour of the curve, and that it would 


| | [LIGHTING UNITS(ALTERN T s ROXIMATE 380,000 i 
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SUNRISEO SUNSET © 
Fie. 4.—Alternating Load Curve. Friday, Dec. 19, 1902. 
Motor (Continuous) Load Curve. March 16, 1903. 


Readings x 2. 


remain much the same from month to montb, this would represei t 
an output per annum of :— 
52,380 x 2 x 12 = 1, 257,120 


Alternating units sold (approximate) .............. 380,000 
1,637,120 
Motor units ...... 76°79 %% of total. 
Maximum load .. 710kw. 
Load factor ...... 20:32 %. 


To produce some such percentage as above mentioned for lightir g 
and other purposes, the writer would urge the management of al 
(particularly municipal) supply undertakings to encourage a day l- ad 
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at practically any price per unit above their works cost. Such a 
price may be remunerative even if it be below the so-called total cost 
of production. It is desirable, however, that the average price for 
motive power should not be Jess than one-fourth the average price 
for the fighting supply, the writer being of opinion that the most 
equitable ratio is about one to three for power and lighting supply. 

Many corporations, and also some companies, are now buying 
motors and hiring them out to the consumers. The Bradford 
Corporation was the first to embark in this motor-hiring business, 
and all honour to them for leading the way. As, however, corpora- 
tions cannot legally do this without special Parliamentary powers, 
the corporation with which the writer is connected, got the following 
clause inserted in its Parliamentary bill in 1901 :— 

The Corporation, if they think fit, may purchase, provide, sell, let for 
hire, and fix, set up. alter, repair, and remove, and otherwise deal in 
(but not manufacture), lamps, electric lines, electric motors, fittings, 
apparatus, and things for lighting, warming, ventilating, the cooking of 
food, and for motive power, and for all other purposes for which electric 
energy can or may be used or be otherwise necessary or proper for the 
supply, distribution, consumption, or use of electric energy, and may 
provide all materials and do all works necessary or proper in that behalf, 
and may require and take such remuneration in money, or such rents and 
charges for and make such terms and conditions with respect to the sale, 
letting, fixing, setting up, altering, repairing, or removing of such lamps, 
electric motors, electric lines, fittings, apparatus and things, as aforesaid, 
and for securing (both as regards the consumer and third parties), their 
safety and return to the Corporation as the Corporation may think fit or 
as may be agreed upon between them and the person to or for whom the 
same are sold, supplied, let, fixed, set up. altered. repaired, or removed. 

Any lamps, motors, lines, fittings, apparatus and things, as aforesaid, 
let for hire under the provisions of this section, shall not be subject to 
distress, or to the landlord's remedy for rent, or be liable to be taken in 
execution under any process of any court, or any proceedings in bank- 
ruptey against the persons in whose possession the same may be. Pro- 
vided that such lamps, motors, lines and fittings have upon them respec- 
tively a distinguishing metal plate affixed to a conspicuous part thereof, 
or a distinguishing brand or other mark conspicuously impressed or 
made thereon, sufficiently indicating the Corporation as the actual owners 
thereof. 


Various corporations have obtained similar Parliamentary powers. 

In Bolton the cost of the motor, and fixing with starting switch, is 
ascertained, and a rental of 10 per cent. per annum on the capital 
cost is charged. Some discussion has arisen lately as to whether 
that charge shall be 10, 124, or 15 per cent., but the writer is of 
opinion that, for the time being at least, 10 per cent. is enough, 
because, although that sum may not recoup the supply undertaking 
for the outlay and upkeep, a motor load is so all-important to a 
station that it is better to lose a little on the motor hiring, and make 
it up perhaps a hundredfold in increased output of current, and the 
revenue derived therefrom. The actual increased cost to the station, 
for every unit sold for private motor supply, is very little more than 
the cost of coal to generate that unit, and if that be, say, O 5d. (a 
figure which is higher than the cost of coal in a great many works), 
and the unit is sold for 1d., there is a profit of 50 per cent. on revenue 
for motive power to help to pay the standing charges, which would 
otherwise fall wholly on the lighting consumer. 

It may be mentioned here that the cost of upkeep for hired motors 
in Bolton was :— 


For the year ended March 31, 1902.. £2 13 0. Rental, £108. 
Do. do. March31,1903.. 20 10 114. 5 235. 


Canvassers might with advantage be employed, and in many cases 
they might go the length of offering to instal motors for a month or 
two free of all cost, except current used, the motor to be removed 
also free of cost, if the customer wished it, at the end of the pro- 
bationary period. If, however, the consumer is satisfied, motor rent 
would have to be paid from the date of commencement of supply. 

The Parliamentary powers cited above also give permission for the 
Corporation to undertake wiring work. Bolton took over its gasworks 
in 1872 from a private company, in conjunction with which was a 
fittings department, and so it was quite an easy matter for them to 
glide almost imperceptibly into the electric wiring trade. Although 
the average profit from this wiring department has been about £800 
per annum for the last five years, the writer is of opinion that it is 
best left to private enterprise, as each electric wiring firm employs 
canvassers who, without any real intention of so doing, really canvass 
without any fee or reward for the supply works. 

In several towns electrical exhibitions have been held, under the 
auspices of the supply works, and the writer would imagine these 
to be very beneficial, where motors and other consuming devices might 
be seen at work. Our municipal technical schools should also be 
invited to assist the supply works, by instituting lectures on motor 
driving and its beneficial eifect on all industries, both on a large and 
small scale. 

Huddersfield at one time sold a large quantity of energy to a car- 
bide works, and, if a sufficiently low price can be offered, there is no 
reason why other generating stations should not do the same. 

In connection with the hiring of motors, the question of hiring 
arc lampe, electric radiatora, and grillers might be considered, but 


although these may be of considerable importance, they are far less 
so than motor hiring. At the present time there is probably only 
one supply undertaking in this country which receives 10 per cent. 
of its revenue from its output, for purposes other than lighting and 
tramway traction. It therefore becomes necessary for us to consider 
if we are making the most even of our lighting supply. 

Possibly the cost of electric wiring and fittings will be diminished 
in the near future, but, even if the lowest limit be reached, there 
are many people who would not be able, or. if able, willing, to 
pay the cost, as they may not happen to live in their own houses, 
and are, therefore, unwilling to wire a house out of which they may 
be liable to be turned at three or six months’ notice. The landlord, 
also, having paid for the gas installation, is not willing to undertake 
the financial responsibility involved. 


So-called free wiring has been brought to the notice of this Asso- 
ciation in a Paper read at one of the previous conventions. The 
writer understands that this has proved very beneficial to several 
supply works, but he is not in favour of it, as, in most cases, an 
increased cost per unit of Id. or Id. is put upon the consumer for 
all time. He would prefer to adopt what he ventures to call 
“assisted wiring," which could be brought about by the corporation 
paying for the wiring being done by one of à number of wiring con- 
tractors approved by the corporation, such contractor guaranteeing 
to maintain the wiring in a good condition for three years, lamps, of 
couree, being renewed at the expense of the consumer, The wiring 
and fittinga to be the property of the corporation, and the tenant to 
undertake to pay 9 per cent. of the total cost as rental quarterly with 
his account for current, the landlord or other approved guarantor to 
sign the agreement to pay the quarterly rental, if the tenant fail to 
do so within a prescribed period. At the end of three years, the 
rentals having been duly paid, representir g the total cost of installa- 
tion plus 8 per cent., which percentage the corporation would retain 
to cover interest on capital outlay, and any slight cost entailed in 
collecting the amount by instalments, the installation would then 
become the property of the hirer. If, however,) per cent. per quarter 
pee too hardly on the small consumer, 8, 6 or 5 per cent. might 

e charged as rental for a proportionately longer period. 

Meter rents are also a matter worthy of consideration, and as the 
revenue derived therefrom forms such a small percentage of the total 
revenue of any electricity works, they might well be abolished, or, 
if not abolished, largely reduced. This is a matter which deserves 
earnest attention, as meter rents fixed 10 or even five years ago, even 
if equitable at all, were based on the then cost of meters, which cost 
has diminished almost 50 per cent. since that time. Some electricity 
undertakings have already abolished meter rents, and the small 
amount of revenue which other undertakings would lose by following 
their example, would probably be recouped by an increased demand 
for current. 


Street lighting should undoubtedly be encouraged, and current 
sald for such a purpose at a very low price. This isa case in which a 
load-factor of from 25 to 30 per cent. is often obtained, and supply 
authorities should not forget this in arranging their charges. Inthe 
writer's opinion a great many stations charge a price for this out of 
all proportion to the cost of production, and thus bring electric light- 
ing of streets into such bad repute on the question of price. Tramway 
supply also gives an excellent load, which should be got, if possible, 
but it is too large a subject to be treated in this Paper ; still, it must 
be remembered that, as in the case of street lighting, the greatest 
demand on the supply works comes at the same time as the maximum 
lighting load. The writer is, therefore, of opinion that the price 
charged for current for tramway traction should be higher than for 
private motor supply, which gradually tails off from five to six o'clock 
each evening. The charging of storage batteries in connection with 
electric motor cars should also be catered for, for in all probability 
this will be an important branch of supply in the near future. 

The writer is bound to confess that he is considerably out of love 
with the maximum demand tariff system, except in cases specially 
selected. Theoretically this system of charging is unassailable, but 
there are many practical difficulties in the way of its beneficial use 
by a large number of consumers, For instance, although churches 
and chapels have a large maximum demand, and a relatively small 
consumption of energy, yet they are good consumers, as their supply 
is mainly taken on a Sunday, when all shops and business premises 
are shut up. Glaegow has recognised this by allowing a specially 
low rate for churches and chapels. Then again, assembly rooms, 
where dances and evening parties are held, are in asomewhat similar 
position, for their load rarely, if ever, comes on the peak, but ata 
time later on in the evening, and on to the “wee sma’ hours.” 
Furthermore, the capital cost of installing demand indicators, and 
the extra cost of taking records is out of proportion to the benefits 
obtained, especially when a large number of very small consumers 
have to be connected. | | 

If electric energy could be used for lighting, and lighting only, 
there might be a strong argument for the universal adoption of the 
maximum demand system, but the amount of motor driving now in 
operation, and the immense progreas likely to be made in that 
direction in the near future, compel the writer to the opinion that 


F. ne fet 747 * Az 


PA] 


“a 


THE ELECTRICIAN, AUGUST 7, 1908. 


such methods of charging are eminently undesirable in a general 
supply. What he would recommend is a reasonably low flat price 
for lighting, say not more than 3jd. or 4d. per unit, leaving the 
committee in charge of the undertaking to give special terms to any 
large customer or special class of consumer. This might be a 
specially low flat price, calculated on the maximum-demand prin- 
ciple, or on a quarterly rental per kilowatt installed, plus the 
charges for the time being adopted for motors, or any other method 
commending itself to them. Again, if slot meters be adopted, a flat 
rate must of necessity be given to such consumers, and if to them, 
why not to all? Supply authorities have, in the author’s opinion, 
done too much in the past to discourage the short-hour lighting con- 
sumer, and too little to encourage a day load, and if, for a time, they 
directed as much energy in the direction of encouraging the demand 
during the hours of light load, there would be much more likelihocd 
of a magnificent harvest in the direction of a greater output, a better 
load-factor, and a corresponding diminution of cost of supply, with the 
usual result of largely increased profits. 

Whatever may be said of the disadvantages of the maximum 
demand method of charging for lighting can be said with redoubled 
force for a motive-power supply, for in this case the diversity factor 
is so great that that it makes practically ro difference to the supply 
undertaking whether the motors in any particular works are run 
continuously or intermittently. In this case, also, a flat rate should 
be adopted, with an initial higher price for the first 500 to 1,000, or 
any greater or less number of units per Ta which each under- 
taking can fix for itself, before the really low flat price is obtained. 
In Bolton the charge is 24d. per unit for the first 500 units per 
quarter, less 10 per cent. if the account be paid within 21 days of 
being rendered, then 14d. per unit for the second 500 units per 
quarter, less 10 per cent, and any further quantity at ld. per unit 
net. The reason for this is that there are many consumers whose 
consumption is so very small that, if 1d. per unit were charged from 
the start, the revenue derived from such consumers would barely pay 
interest, &c., on cost of services, cost of meter inspection and cost of 
collection, This method of charging works very well, and is easily 
understood by any consumer. 

This also is for the general supply, but, as in the case of lighting, 
the author would leave the management of the undertaking to 
bargain with any specially large consumer, or for any supply 
demanded under special conditions. How these special conditions 
are to be met, each committee and its technical adviser can devise 
for themselves, whether by a two-rate meter and time switch, giving 
a low price during the light load and a higher price during certain 
hours, or by any other method which they may deem expedient. 

Consumers do not, as a class, understand the maximum demand 
principle of charging, and if it be explained to them with great care 
their intelligence seems to break down, although they may be in 
every other respect capable business men. This want of under- 
standing engenders distrust, which is one of the greatest factors, not 
in stimulating the demand for electric energy for all purposes, but in 

materially retarding the eame. 


THE RADIATION SCALE OF TEMPERATURE AND 
ITS REALISATION UP TO 2,300 DEGREES 
ABSOLUTE.* 


BY O. LUMMER AND E. PRINGSHEIM, 


The absolute thermodynamic scale of temperature defined by Sir 
Ww. Thompson, has up to now only had a theoretical significance. 
In practice, the scientific measurement of temperature is founded 
upon the expansion of gas. At high temperatures, the employment 
of the gas thermometer is attended with great difficulties, and it has 
not hitherto been possible to carry out measurements with the gas 
thermometer at temperatures above 1,150°C. Other thermometric 
methods, such as the thermo-electric, may indeed be carried to much 
higher temperatures with great accuracy, but they are only connected 
with the scale of the gas thermometer by the extrapolation of an 
empirical formula. It is remarkable that the relation between 
thermo-electric power and temperature obtained at comparatively low 
temperatures has been proved to hold over a surprisingly large 
range. The possibility of practically measuring thermo-electric 
force is limited not only by the melting point of the metals used, but 
also by the circumstance that all substances employed as insulators 
become good conductors of electricity at high temperatures, This 
makes the measurement of E.M.F. at high temperatures impractic- 
able. There is, therefore, up to now, the want of a practical method 
of measuring high temperatures whose readings are referred to the 
scale of the gas thermometer. 

* From the Berichte der Deutschen Physikalischen Gesellschaft, 1, 1903, 

pp. 5-15. Read January 9, 1923, See also The Electrician for Feb, 6, 
1903, pp. 628 and 6165, 
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The realisation of black radiation, and the experimental establish- 
ment of its laws has opened up a new way towards the attainment 
of this object. Each of the laws of radiation obtained is suitable for 
serving as the foundation of a method within the interval of tem- 
perature for which the law in question has been experimentall 
Mero In this connection we find three laws holding for black 

lation :— 


mee) 
(1) | E,dA=oT* (Stefan-Boltzmann law). (2) W, TA (eon- 


J.0 
tained in Wien's displacement law). (3) E„T—~=B. 

Here Ed represents that portion of the black radiation which is 
contained between A and A--JA at the temperature T of the gas- 
thermometer scale, while ^,, is the wave-length for which at this 
temperature the emissive power E, in the normal spectrum reaches 
its maximum E,,; c, A and B are constants determined with 
sufficient accuracy. 

Whether these laws apply above the limit of direct air-thermo- 
meter measurements is a very important question which it does not 
appear possible to answer in a direct manner at present. But these 
laws are not only results of experiment, but the relations between 
black radiation and absolute temperature are so weil founded theo- 
retically, that one is justified in regarding them as laws of Nature, 
valid not only for the interval of temperature for which they have 
been proved to be correct, but for all temperatures. If this is so, 
then all three methods must give the same value for the temperature 
of a black body, however high that temperature may be. 

Apart from the above-mentioned laws, there are any number of 
relations, each of which may be made the foundation of a method 
of measurement. These relations follow from the spectrum equa- 
tion, which represents the dependence of black radiation upon wave- 
length and temperature. Among these the spectro-photometric . 
method, in which the temperature is obtained from the brightness 
within a small region of the spectrum of the black radiation, is 
specially favourable and well authenticated by theory. 


| 
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We have set ourselves the task of determining by the different 
methods the temperature of the black body as far as possible above 
the limit of temperature hitherto attained, in order to see whether 
the extrapolation of the various laws leads to the same result. 


The Black Carbon Bodu.—For this purpose we constructed a black 
body, in which a thin-walled carbon tube, heated by an electric cur- 
rent, emits the radiation. Of all substances capable of stro 
heating only carbon could be considered, since the equally-hea 
hollow space must have sufliciently large dimensions to fill up 
the aperture of the apparatus used for measuring the radia- 
tion. The radiating cavity was represented by a carbon tube, 
R (see Fig. 1), with a wall 12mm. thick, a length of 34cm, 
and an internal diameter of lem. These tubes, specially pre- 
pared by Messrs. Siemens & Co. of Charlottenburg for this 
purpose, are distinguished for their accurate cylindrical form and 
even thickness of wall Consequently, the electric heating current 
traversing the tube heats the wall everywhere to nearly the same 
temperature. The ends of the carbon tube are slightly conical, and 
are covered with copper by electro-deposition. Over these conical 
ends thicker carbon cylinders, A, 7cm. long and suitably bored, are 
fitted, and are copper-plated within and without. "These terminal 

ieces rest in strong metallic clamps, B, which convey the current. 
he front clamp B is firmly mounted on the slate S of the carrier, 
while the back clamp rests loosely on the metallic block E, se that , 
the tube can freely follow thermal expansion. The back wall of the 
radiating cavity is formed by the carbon plug Pi, fixed in the centre 
of the carbon tube, and closing as airtight as possible. The form of 
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plug was chosen, as shown in the figure, in order to reduce as far as 
possible the unavoidable 5 of electric heating produced by 
it. Behind P, is placed a similar second plug, Pa, which makes any 
gaps between the first ping and the wall of the tube as harmless as 
possible. At the back the tube is hermetically closed by a third 
plug, P,, in order to cut off the oxygen of the atmosphere. To protect 
the carbon from burning, the hot tube is surrounded by a system of 
enclosures, whose mounting may be seen from the figure. Since the 
porcelain carriers T are firmly mounted on the thick carbon cylinders 
A, and are pressed tight against the projecting noses of the carbon 
cylinders by means of the copper riugs C, the air can oply reach 
the outside of the heating tube irdirectly through the enclosures. 
The innermost protecting tube U consists of carbon which offers 
the double advantage of being fireproof and also of freeing any air 
from oxvgen. The other protecting tubes are partly of porcelain 
and partly of a:bestos, and one tube, , is made of nickel. At the 
high temperatures used, even the thick metallic clamps become red. 
hot. To prevent this, large copper discs, D, were fitted on. They sat 
tight on the copper rings C and conducted the heat outwards. 

The heating current was derived from accumulators. With a 
current of 160 amperes, a temperature of about 2,300deg. abzolute 
was attained, and this could be maintained in the body fairly con- 
stantly for some hours, But since the external air has free access to 
the heating tube through the radiating cavity, the tube is gradually 
oxidised at the front end, and glows there more n than over 
the whole length of the tube. This produces the gradual destruction 
of the heating tube. If it can be avoided, not only will the life of 
the tube be prolonged, but higher temperatures will be attained. 
Preliminary trials have showa that this combustion is considerably 
reduced by allowing a current of nitrogen to pass slowly through the 
cap F mounted in front of the opening of the carbon tube. But the 
firat efforts made by transmitting commercial nitrogen through the 
heating tube were a failure, since the commercial nitrogen is not 
free from oxygen. 

Experimental Arrangement.—In order to determine the tempera- 
ture of the carbon body by various methods in quick succession, the 
following arrangement was used. The carbon body is mounted on 
a carriage which rolls on iron rails. Along the railway tlie various 
measuring instrumenta, including surface bolometers, spectrum bolo- 
meters, and spectrum photometers are so mounted and adjusted that 
by a simple displacement of the carriage the black body can be 
brought into the right position in front of each apparatus— t.e., that 
with every apparatus only such rays come into force as proceed from 
the evenly-heated cavity. 

(a) dba a Bolometer.— The Lummer-Kurlbaum surface bolometer 
had four branches ; every two of each were so arranged that the strips 
of the one just covered the slita of the other, and thus formed a bolo- 
meter wall of 3cm. by 3:5em. The bolometer could be displaced 
along a scale. The radiation measurements made at distances of 
90cm., 60cm. and 40cm. from the measuring diaphragm showed that 
the law of distance was fulfilled, a proof for the accuracy of the 
adjustment and the uniform glow of the cavity. The circular 
measuring diaphragm had a diameter of 5mm., and was bathed in 
water as well as the cap. The chief curve of the bolometer was so 
adjusted that, in spite of the great difference in the amounts of 
radiation to be measured, the galvanometer always gave nearly the 
same deflection. That fente a variation of the ballast resistance 
between 50 and 4,000 ohms, 

(b) Spectrum Bolometer. — For the determination of the energy 
curves we used a previously-described spectrum bolometer of Mesers. 
Schmidt and Haensch, which was built into a case of metal and 
glass nearly airtight. The air in the case was freed from steam and 
carbonic acid as carefully as possible. The adjustment and reading 
of the angles could be done from the outside. The slit projecting 
from the case was closed by a fluorspar plate, aud was sufficiently 
Pd against the enormous radiation by means of water-bathed 

iaphragms. The prism used was the excellent fluorspar prism of 
the Strasburg University, kindly lent to us by Prof. Braun. It had 
i refracting angle cf 60deg., and its adjacent surfaces were 3sm. 

àcm. 

The line bolometer of the Lummer- Kurlbaum pattern subtended 
a solid angle of about 5min., whereas the spectrum from O'6p to 7 
had an angle of 5deg. Instead of the astatic mirror galvanometer 
previously used I employed in this case, as in that of the surface 
bolometer, one of the new spherically armed galvanometera of Du 
Dois- Rubens with a Julius suspension. 

(c) Spectrum Photometer.—The spectrum photometer measurements 
were made with a;Lummer-Brodhun spectrum photometer, in which 
the two collimating tubes are normal to each other. This incon- 
venience, which occurs in measurements of absorption, is just favour- 
able here. While the radiating aperture of the black body can be 
brought close up to one of the slits, there is sutticient space for 
mounting the comparison light and the rotating sector in front of 
the other slit. The measurements themeelves were carried out in 
the manner previously described. 

Calibration of the Measuring Apparatus.—The different measuring 
instruments were calibrated with the help of an absolutely black 


body of known temperature. As such, we used the electrically-heated 
porcelain body a measured its temperature by means of a Le 
Chatelier thermo.couple. In this manner we obtained the value of 
the constants of the apparatus used, which served for determining 
the temperature of the carbon body uuder exactly equal conditions, 

For the constant of equation 2 we used the value 2.910 previously 
found from spectro-photometric measurements. This calibration 
was at the same time a partial repetition of our previous work in 
which we investigated the total radiation, the distribution of energy 
in the spectrum and the change of spectrum intensity of black radia- 
tion as functions of the temperature. We therefore refer to that 
work for the details of the method.* 

But in order to attain a much higher temperature in the carbon 
body, stronger currents were necessary, aud these implied new 
arrangements, including battery and accumulators of 64 volts, from 
which currents up to 200 amperes could be derived, and the resia- 
tances necessary for regulation. At the end of the calibration the 
temperature of the carbon body was determined in turn by the 
different measuring apparatus, so that even with an unavoidable 
variation of this temperature, the results obtained by the different 
methods are comparable with each other. 

Results—The carbon body was measured in various states of 
incandescence, and it always appeared that the differences of all the 
temperatures determined by the various methods remained within 
the errors of observation. We limit ourselves to communicating 
the results at the highest temperature measured. Since the values 
from the total radiation always agreed at the various distances of 
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90cm., 60:m. and 40cm., we in that case only made observations at 
90cm. and 60:m , where the adjustment is much easier than with 
the smallest distance, 40cm. The values of the maximum energy 
bave been determined direct from the curves of energy reduced to 
the normal spectrum. The correction for the finite width of the 
bolometer and slit was made by Kunge’s formula, although it only 
reached a maximum of 1 per cent. even with these very steep energy 
curves, and entered into the result in the fifth root. 

In Fig. 2 such an energy curve of the carbon body is given for the 
absolute temperature 2,320deg., and the points observed are indicated 
by circles, Besides, we have given in the same scile curves used for 
calibrating the spectrum bolometer, obtained at lower temperatures 
with the black porcelain body. 

As the figure shows, and as we have pointed out on various octa- 
sions, the determination of the situation of the maximum of energy 
is comparatively inaccurate, and all the more, the further the 
maximum moves into the visible region. Since the error of x, enters 
to its full extent into the temperature equation à „T= 2,940, this 
method cf determining temperatures cannot compete with the other 
methods, One ought rather to determine the position by means of 
E,,, and draw the curve more accurately by the data so obtained. 
8 have, therefore, not given the temperature found from A in the 
table. 

The spectro-photometric measurements refer to various length: 
comprising nearly regular iutervals of the spectrum, for which tbe 


* See Lummer and Pringeheim, Wied. Aun., 63, pp. 395-410, 1897, 
and Ann. der Phye. (4), 3, pp. 159-160, 1900. 
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observation plates used are least selective. Considering the enormous 
brightness of the hot carbon body, five absorption plates were neces: 
sary to reduce the light, and together they reduced it to the eight- 
thousandth part. Ia the following table the results of a series of 
observations are given as determined: 


| 1 

No Method. — | ne gsm 60em,|0-62u 0594 0 55u ost, 0:49, 
1 Brightness . . .. 2,310 ... . . 2 294 2,315 2,500 2,312 2,520 
2 Total radiation 2,525 2,517 2,355 ... „ gs 
ó Brightness P 2,320... . 2,307 (2,597 2,315 2.531 2,333 
4 Total radiation ......|2,880 2,880 2,3600. | ng qus 
9 Maximum energy ... 2,555. „ re 
6 Brightness ......... e. 2,930 23: .. 2,325 2,921 2,525 2,539 2,333 
7 Total radiation ...... 2,545 2,348 2,530. Edd 


= 


8 Maximum energy... 2,520 . 
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The temperatures determined by spectro-photometry arə given in 
lines 1, 3 and 6, in which the value given under temperature is the 
mean value rounded off to the nearest 5deg. from the numbers found 
for the different wave-lengths given in the table. 

The lines 2, 4 and 7 contain the temperatures obtained with the 
surface bolometer in the shape of means for the distances of 90:m. 
and 60cm. The lines 5 and 8 give the temperature obtained from 
the intensity of the energy. The agreement of the temperatures 
found by the various methods is so good that the validity of the 
radiation laws on which they are based may be regarded as 
established up to 2, 000deg. absolute. The small disagreements are 
not only to be explained by the unavoidable errors ot observation, 
but are partly produced by a nearly regular variation of the tempera- 
ture of the carbon body. 

The measurements had to be abandoned after fini:hing the energy 
measurement No. 8 as the carbon body burned through. 

Since the radiation laws underlying our experiments are built upon 
the gas-thermometer scale of temperature, the constants of the 
apparatus being referred to that scale, it may be concluded that the 
temperature of the carbon body would come to the same value if we 
succeeded in measuring it by an ideal gas thermometer. "Thus the 
limit of exact measurement of temperature is extended by nearly 
1,000deg. 

In this sense, gas thermometry and radiatioa measurements with 
a black body are equivalent methods which supplement each other 
in practice, inasmuch as one of them comes fully into force at lower 
temperatures and the other at higher temperatures. As far as the 
black carbon body goes, we have obtained a firm founda‘ion for the 
calibration of the various empirical pyrometera. 

But if we go further, and define the absolute temperature dire:t 
by means of the black radiation, by defining temperature as a certain 
function of the total radiation, we obtain a new radiation scale of 
temperature. This scale is in the same sense absolute as is the 
thermodynamic scale, since the black radiation does not depend upon 
the nature of any given substance, but represents the stable equili- 
brium of pure temperature radiation. If this function is chosen as 
the fourth root of the total radiation, and the convention is added 
that the difference of temperature between the boiling point and the 
freezing point of water is 100deg., the indications of the new scale 
agree with the indications of the thermodynamic and gas thermo- 
meter scales. 

This experimental result follows from theory, since Boltzmann has 
derived Stefan’s law from the second law of thermodynamics. Ifa 
reference to the fundamental points is to be avoided in order to make 
the definition independent of any substance, it may be assumed, for 
instance, that the energy contained in a cubic centimetre of black 
radiation of the absolute temperature 1 has a definite value. The 
temperature degrees of this scale would be equal to those of the 
centigrade scale if this value is put equal to 7:06 x 10 ergs. The 
radiation scale has this advantage over the older thermodynamic scale, 
that it not only possesses theoretical significance, but that the 
measurement may also be practically executed in accordance with 
the definition. 


Electricity for Small Hospitals.—In a Paper on the above 
subject, recently read at the Sanitary Congress in Bradford, 
the author, Mr. W. Noble Twelvetrees, discussed the question 
of introducing electricity into small hospitals from a sanitary 
and economical point of view. As regards the first, there can 
be no doubt that electric illumination is to be preferred to 
all other means of lighting, and as to economy, the author 
pointed out that electric energy can be generated in a hospital 
of moderate size at a cost considerably lower than the average 
rate charged by public supply corporations. ‘Tho economy is 
still more pronounced if elcctricity is also used for power 
purposes. ín hospitals where steam plant has not already 
been installed for other purposes, the adoption of gas or oil 
engines is, for economical reasons, well worth consideration. 


CORRESPONDENCE. 


ECONOMY OF FUEL IN ELECTRIC GENERATING 
STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I note your remarks on indigestion in your last week's 
issue. I am afraid you must look nearer home for the com- 
plaint, as you have evidently failed to properly digest the 
figures I gave. 

For lighting stations the Board of Trade returns «re based 
on units metered at the consumer's premises, or, in other words, 
units sold ; I was, therefore, careful to mention that different 
systems of distribution might affect the costs. I also compared 
lighting stations with lighting stations, lighting and trams 
with lighting and trams, Xe. 

I fail to see where I have compared like with unlike to bring 
out my point. 

Might I ask how you get the brake-horse-power of engines 
coupled direct to electric generators in central stations ?— 
Yours, &c., HkNnv McLaren. 

Leeds, Aug. 3. 

[Electricity supply works accounts made up in Board of 
Trade form include the various items of expenditure and the 
total number of units generated and sold. Therefore, the costs 
per unit generated are calculable from tliem.— ED. E.] 


PARLIAMENTARY INTELLIGENCE. 


BECKENHAM URBAN DISTRICT COUNCIL BILL. 
SPECIAL ELECTROLYSIS CLAUSE DELETED. 


On the motion for third reading of this bill in the House of Lords on 
Thursday last week, 

Lord TWEEDMOUTH called attention to the fact that, under this 
measure, a tramway of some 280yds. in length would be in the London 
county area, and outside the Beckenham area, and inasmuch as the 
Beckenham Council had agreed for the transfer of all the lines under 
this bill to the British Electric Traction Co., it was creating a precedent 
for a company to work inside the county of London withoat the consent 
of the County Council. He asked that the latter should have the right 
to construct the line itself within two years. | 

The Earl of MORLEY said it would not be right to upset the decision 
of the Committee, arrived at after it had heard both sides. 

Earl STANHOPE next moved an umendinient to omit clause 40, which 
gave special protection to the Crystal Palacze Gas Co. against electrolysis. 

Earl MORLEY pointed out that such special protection was not the 
usual practice, and that the Board of Trade regulations were generally 
considered suflicient. 

Lord WOLVERTON said there was no evidence that the latter regu- 
lations were not effective, and the clause was negatived. ‘The bill was 
then read a third time and passed. (The Committee proceedings of the 
Beckenham bill were reported in our issue of June 17). 


MOTOR OAR LEGISLATION. 


The bill amending the Locomotives on Highways Act of 1896 (the pro- 
visions of whieh were outlined in our issue of July 10) eame on for 
second reading in the House of Commons on Tuesday. 

There was a great deal of hostile criticism upon the original drafting 
of the measure, although there was practically a unanimous declaration 
that legislation was urgently needed. In the end the Government agreed 
to certain amendments, the chief one being a promise to insert a speed 
limit when tbe bill comes before Committee. In making this concession, 
however, Mr. WALTER LONG pointed out that there would, under these 
circumstances, have to be two penalties—viz., one for exceeding the 
defined maximum speed, and another for travelling at a speed dangerous 
to the public. 

The bill was then read a second time. 


RAILWAYS (ELECTRICAL POWER) BILL. 


Between 2 and 3 o'clock yesterday (Thursday) morning the Railways 
(Electrical Powers) Bill was considered in Committee. In the House of 
Commons a number of amendments were passed over in consequence of 
the absence of the members in whose names they stood. On the motion 
of Mr. Loder, the words“ upon the applicaticn of a railway company“ 
were inserted in the provision enabling the Board of Trade to make the 
orders referred to in clause 1. In reply to Mr. H. Lewis, who urged that 
safeguards should be inserted in the orders to prevent railway companies 
securing the control of existing electrical companies by purchasing the 
majority of the shares, and working the companies for their own benefit, 
and against the public interest, Mr. Bonar Law said the Board of Trade 
were not compelled to grant the powers, and care would be taken to safe- 
guard the publie interest. Clause 3 (appeal to Railway Commission in arbi- 


tration cases) was withdrawn. In clause 4 Mr. G. Balfour inserted a provision 
that, if after consideration, the Board decided that an objection to an order 


should be upheld, the order should either not be made or be so modified 
as to remove the objection. In clause 6, * Railway and Canal Comunis- 
sioners " was substituted for“ Railway Commission." Mr. Markham 
having adverted to the qaestions he had on various occasions asked with 


regard to the granting of facilities for the use of high-voltage currents, 


Mr. Bonar Law said the Board of Trade had no desire to place any 
obstacles in the way of sach facilities; they would do all they could, con- 


sistently with the safety of the public, to facilitate the use of electricity 


in every way. l 

The bill as amended was reported to the House and ordered for third 
reading. (The full text of the original bill will be found in our issue 
for May 1.) 


OTHER ELECTRICAL BILLS. 

The London County Council (Tramways and Improvements) Bill and 
the South Shields Corporation Bill were read a third time and passed in 
the House of Lords on Thursday last week. 

The Stroud and District Tramways, Erith Tramways and Improve- 
ments and the North Metropolitan Electric Power Supply Bills were read 
a third time and passed in the House of Lords on Friday last week. 

The Nottinghamshire and Derbyshire Electric Tramways Bill and the 
Hove, Worthing and District Tramways Bill were read a third time in 
the House of Commons on Friday last week. 

The Sheffield Corporation Bill was read a third time in the House of 
Lords on Monday. 

The Somerset and District Electric Power Bill was read a third time 
in the House of Commons on Tuesday. The Glasgow Corporation Tram- 
ways Order Confirmation Bill was read a second time. 


POST OFFICE TELEPHONE SERVICE 
In a printed reply to Captain Jessel last week, 
The POSTMASTER-GENERAL stated that the Mayfair telephone 
exchange will be probably opened on October 1. 


LAYING POST OFFICE MAINS. 


In the House of Lords on Tuesday, 

Lord KINNAIRD asked whether the Postmaster-General could see his 
way to giving notice to owners of existing pipes, &c., under streets before 
breaking up the streets for the purpose of laying Post Office mains; 
whether he would conform to reasonable requirements imposed by such 
owners of pipes, and whether he would accept responsibility for any 
damage he might cause to existing pipes, «c. 

Lord BALFOUR replied that any specific cases of damage would be 
given attention by the Postinaster-General. As to giving notice, the 
Postmaster-General already had to get the consent of the local authority, 
as well as to give it notice. Further, if any alteration of existing pipes, 
&c., was contemplated, due notice had to be given to the owners. Any 
other restrictions were undesirable, especially in view of the fact that 
many owners of pipes at present laid had no statutory right to lay them. 


THE PACIFIC CABLE. 


In the House of Commons yesterday (Thursday), 

Sir MICHAEL HICKS BEACH asked the Chancellor of the Exchequer 
if he could state the total amount charged to the Exchequer up to 
March 31, 1903, in respect of interest, sinking fund and working expenses 
of the Pacific Cable. How much of that amount was due from the 
colonies which undertake to share the cost of the cable, and when this 
latter sum would be received ? 

The CHANCELLOR OF THE EXCHEQUER: The audit of the 
Pacific Cable Board's accounts to March 31, 1903, has just been com- 
pleted. The accounts have not yet been formally transmitted to the 
Treasury, but I have ascertained that they showa total net expenditure, 
charged to the Exchequer grant, up to March 31 last, of £91,437. 4s. 11d. 
The charge covers interest and also the works expenses of the cable so far 
as they exceeded the traffic receipts. It includes nothing for sinking 
fund, as the first instalment of the annuity for repayment of the money 
borrowed for construction does not become payable till December next. 
The share due from the contributing colonies in respect of the expenditure 
io March 31 last is £65,374. 5s. 4d., and payment will be claimed from 
the colonies as soon as the Board's accounts ure received. 


MUNICIPAL TRADING. 


The Joint Committee of the Houses of Lords and Commons, presided 
over by Lord Crewe, which has been inquiring into the question of 
municipal trading and concluded the hearing of evidence on July 23, has 
just issued its report. As the nature of the evidence called tended to 
show, the report of the Committee deals solely with municipal accounts, 
and is intended as a supplement to the inquiry of à similar Committee in 
1900, which was unable to report owing to the complexity of the subject. 
The report expresses the opinion that investigation into other branches of 
the subject should be continued in a future session. 

The report doubts whether a standard form of accounts for all municipal 
authorities is possible, but it recommends that the Institute of Chartered 
Accountants, the Incorporated Society of Accountants and Auditors, the 
Institute of Municipal Treasurers and Accountants of Wales and England, 
the Society of Accountants in Edinburgh, and the Scottish Institute of 
Accountants, should be invited to confer and report upon the matter. 

On the question of audit it is recommended that a uniform system 
should be applied to all the major local authorities—viz., county councils, 
city councils, town councils, burgh councils and urban district councils. 
The following are among the recommendations laid down in the report : 
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The existing systems of municipal audit in England and Wales to be 
abolished, but in Scotland the existing statutory audit should be main. 
tained, or at any rate assimilated to that recommended for the major 
local authorities in England and Wales. Auditors should be members of 
the Institate of Chartered Accountants, or of the Incorporated Society of 
Accountants and Auditors, and appointed by the local authority for a 
period of tive years subject to the approval of the Local Government 
Board. The Scottish practice of not appointing local men is commended, 
The duties of such auditors should be made clear by statute or regulation. 
The Committee considers that the thoroughness of the proposed audit 
would be such as to Justify the dispensation of powers of surcharge and 
allowance in the case of the major local authorities. Finally, the report 
suggests the creation of a new body in the form of a Board of Com. 
missioners of Local Audit, in some respects analagous to the Railway 
Commission, to which could be entrusted the powers which the Com- 
mittee recommends in the report should be vested in the Local Government 
Board. 


LEGAL INTELLIGENCE. 


[mE — 


Bideford Urban District Council v. Bideford, Westward Ho! 
and Appledore Railway Co. and the British Electric 
Traction Co. (Ltd.). 


In the Chancery Division on Friday last Mr. Justice Farwell had this 
matter befure him on a motion by the defendants for the extension of 
time for the performance of an undertaking in the action in which his 
lordship held that the company were not authorised to lay down a double 
line of rails along Broad Quay and Quay-road. Bideford. The under- 
taking (as set out in our issue for July 10, p. 507-8), was to remove the 
rails by July 31. 

Mr. LLEWELLYN DAVIS, for defendants, in support of the motion, 
said the Light Railway Commissioners considered the application for the 
line of rails should be granted. The matter, however, had still to go 
before the Board of Trade. 

Mr. UPJOHN, K.C., for plaintiffs, contended that the matter could 
not be settled for six months, and would probably have to yo before 
Parliament. 

His lordship dismissed the application with costs. 

On Saturday Mr. LLEWELLYN DAVIS obtained leave from the Court 
of Appeal to appeal from Mr. Justice Farwell's decision and to serve 
notice of motion. 

On Wednesday Mr. LLEWELLYN DAVIS applied for leave to appeal 
and for a stay of proceedings to enforce the undertaking pending the 
hearing of the appeal. 

Their lordships intimated that they could not interfere with the 
discretion exercised by Mr. Justice Farwell, and they dismissed the 
application with costs. 


Bank of Liverpool v. Milnes. 


This matter of the Bank of Liverpool against G. F. Milnes & Co. and 
the Law Guarantee Trust came before Mr. Justice Swinfen Eady in the 
Chancery Division on Friday by way of motion for the appointment of 
a receiver and manager of the business of G. F. Milnes and Co., electric 
tramcar builders, &c. 

Mr. MICKLEN, K.C., for plaintiffs, said the motion stood over last 
week, the company undertaking to pay the current wages and suggestiny 
that there was some chance of the property being sold. 

Mr. EVE, K.C., for defendants, said that the appointment of a receiver 
at this juncture would lead to the breaking off of negotiations for the sale 
of the business at a price which was sufficient to pay the whole of the 
creditors in full and leave a sum for distribution amongst the share- 
holders. The debentures were not repayable until 1911, and so default 
had not been made. ‘There was only £500 due to the bank, as against 
£32,000 to other creditors. 

His LORDSHIP said as plaintiffs pressed their claim he would grant 
the order. 


Drake v. Bradford Corporation 


At the West Riding Assizes last week, before Mr. Justice Grantham and 
a special jury, Mr. Joseph Drake sued Bradford Corporation for damages 
for personal injuries caused by a tramcar accident. Plaintiff claimed 
£2,000, and defendants paid £500 into court. 

For plaintiff, Mr. MACASKIE, K.C., said that on Sept. 1 plaintiff was 
travelling on a tramear belonging to defendants at a time when, the car 
running at full speed, the trolley pole came off and became entangled with 
the overhead wires. This broke the wire, which fell, and brought the 
ear to a standstill. Plaintiff was sitting close to the trolley pole, and 
received a vital shock. The peculiar feature of the case was that there 
was no blow or impact from the pole or wire, the injury done to plaintiff's 
constitution being entirely due to shock. Plaintiff had, in consequence, 
to give up business, and to incur considerable sums in doctors’ fees and 
enforced holidays, 

Plaintiff gave evidence in support of his case, and, medical witnesses 
having given evidence, the jury returned a verdict for plaintiff for £450, 
which was tantamount to a verdict for defendants. 


National Electric Traction Oo. v. Electric Tramways 
Construction and Maintenance Co. (Ltd.). 
On Friday, in the Chancery Division, Mr. Justice Swinfen Eady 
agreed to continue the appointment of a receiver of defendant company 
until the trial of the aciion between the parties. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMBNTS VACANT AND FILLED. 

The governors of George Heriot’s Trust invite applications for the 
posts of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and junior assistant instructor in mechanical 
drawing ; for an assistant professor to lecture on Physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
physics ; for an assistant professor for the chemistry department, 
and for a chief lecturer in pure and applied mathematics. Further 
information is given in an advertisement, Full particulars from the 
principal at the college. Applications to the treasurer (Mr. David 
Lewis) by Sept. 8. 

Belfast Library and Technical Instruction committee require a 
chief lecturer in the physics and electrical engineering department 
of their municipal technical institute. Salary £350 per annum. 
Forms of application from the principal (Mr. F. C. Forth) to be 
returned by Aug. 18. See advertisement. 

A mains superintendent is required for the Bury (Lancs.) elec- 
tricity works. Applications to engineer and manager, Me. S. J. 
Watson. See advertisement. 

The governing body of the Northampton Institute, Clerkenwell, 
E. C., require a mathematical instructor. Applications by 24th inst. 
Further particulars from the principal, Dr. R Mullineux Walmsley. 
See advertisement. 

Battersea (London) Borough Council require a canvasser for their 
electricity supply undertaking. Applications to town clerk (Mr. W. 
Marcus Wilkins) by noon Sept. 1. See advertisement, 

Ipswich Corporation require a chief assistant engineer, three charge 
engineers and two switchboard attendants. Applications to town 
clerk (Mr. Will Bantoft), Town Hall, Ipswich, by Aug. 14. See 
advertisement. 

The National Boiler and General Insurance Co. (Ltd.) 22, St 
Ann’s-equare, Manchester, require additional surveyors of electric 

lant. Salary £120 per annum. Applications to the chief engineer, 

r. Edward G. Hiller. See advertisement. 

Agents are wantel in Englaud and abroad for the sale of Stelje's 
typeprinting telegraph instrumenta. Particulars from Typewriting 

elegraph Corporation (Ltd.), 92, Queen Victoria-street, London, E.C. 
See advertisement. 

An electric tramway car draughtsman is required, with experience 
in drawing office of tramway car or railway carriage or waggon works, 
Bee advertisement. 


Keighley Corporation require a fitter-driver for their electricity 
works. Applications to the borough electrical engineer (Mr. J. M. 
Smyth), electricity works, Coney-lane, Keighley, by noon of 14th 
inst. See advertisement. 


The Metropolitan Railway Co. require an engineer to take charge ot 
all maintenance and new works. Applications to secretary by Aug. 17. 


Walsall Tramways committee have eelected Mr. R. L. Horsfield, 
chiet assistant of Bradford tramways department, as manager of the 
municipal tramways at a salary of £200, increasing to £250 per 
annum. 


Finchley local committee of the Middlesex Education Committee 
have appointed Mr. J. S. Plumtree as teacher of electric lighting. 


EDUCATIONAL NOTICE. 

The council of the City and Guilds of London Institute have 
awarded the diploma of Associate of the City and Quilds 
Institute" to 60 matriculated third.year students of the Central 
Technical College who have completed a fuli course of instruction, 
as prescribed by the Council. These include 32 in civil and mechani- 
cal engineering (the Siemens medal being awarded to Mr. R. C. 
Munro), 23 in electrical engineering (the Siemens medal and premium 
being awarded to Mr. A. A. Gomme) and five in chemistry. The 
following are the electrical engineering students :— 

A. A Gomme (Siemens medal and premium), J. M. de Artola, W. A. 
Burton, W. G. H. Can, F. Creedy, R. S. Dahl, A. G. Ellis, E. P. Elwin, 
S. F. W. Finnis, A. L. Glegg. C. E. Greenslade, G. R. Grillin, P. H. 
Harding, M. S. Kennedy, A. II. Knight, T. F. Lee, L. Lehuraux, H. M. 
Lyons, F. Neuhaus, C. Petersen, H. S. Plymen, R. H. Turrall, and L. D. 
Wainwright. 

In addition, certificates have been awarded to 26 matriculated 
third-year students who have completed a full course of instruction 
at the Central Technical College, and to 55 students who have com- 
pleted a full course of instruction at the Technical College, Finsbury. 


Accrington.— The Council have adopted a flat rate of 4d. per 
unit for current for private lighting, and 3d. for power for the first 
hour’s maximum demand and 1d. after, in lieu of 4d. and 1d. 

Argentina.—The telephone line between the Federal capital of 
the Argentine Republic and Chivilcoy, a distance of 150km., will be 
opened to traffic in a few weeks, 


Aston Manor.—The district couacil, having recently purchased 
the tramways of the Birmingham and Aston Tramways Co. for 
£61,000, have instructed their consulting engineer (Mr. Robert 
Green) to obtain tenders for the reconstruction and electrification of 
these tramways, with the construction of new tramways in the 
district, at an estimated cost of £50,000. 


On Thursday last week the Tramways and Electric Light com- 
mittee invited the Council to authorise them to construct the Lich- 
field-road -Witton-lane tramway route, deferring for the present the 
reconstruction of the tramways from the Vine Hotel to Witton-road. 
The estimated cost is £50,000. An amendment was carried that the 
committee be authorised to prepare alternative plans and specifica- 
tions for the reconstruction and electrical equipment of all or any 
part of the tramways purchased from the Birmingham and Aston 
Tramways Co., and also to obtain alternative tenders for the execu- 
tion of the work. The committee will submit a report to a special 
meeting in September. 


Belfast —The city electrical engineer (Mr. V. A. H. M'Cowen) has 
been instructed to proceed with the work of extending the electric 
lighting mains to the Sydenham and Knock districts at an estimated 
cost of £8,300. 

The Corporation decided on Tuesday to introduce a special reduced 
charge for current for power supplied underthe following conditions:— 

Electricity may be used for power purposes at any time throughout the 
year, except between 4:30 p.m. and 7:30 p.m. in October, 3:30 p. m. and 
7:30 p.m. in November, 3:30 p.m. and 7:30 p m. in December, 3:30 p. m. 
and 7:30 p m. in January, 4:30 p.m. and 7:30 p.m. in February, 5:30 p.m. 
and 7:30 p.m. in March. A time switch will be installed in the con- 
sumer's premises to indicate the hours of using. The consumer shall 
pay in advance an annual rental of £1 for each time switch. In the 
event of the supply being taken at any time within the above-mentioned 
hours, the whole of the electricity used for the year shall be paid for at 
ordinary power rates. The price to be paid for electricity under above 
conditions to be a flat rate of 1d. per unit. 

The Corporation will promote a bill next session for power to 
make special charges for “stand-by” supply, to allow discounts to 
consumers, &c. 


Birkenhead.— The number of consumers of electric current is 
now 519, against 371 at the corresponding date last year. 


Bootle.—The Town Council on Wednesday authorised the 
expenditure of about £13,000 for additional plant required at the 
electricity works. 


Bradford. The Electricity committee again recommend the Cor- 
poration to appoint a borough electrical engineer, in succession to 
Mr. Chattock, at £600 per annum, and that the proposal to amalga- 
mate the electricity and tramways departments be not approved. 
This is in direct opposition to the views of the Tramways committee, 
which were given in our last issue. 

The arbitrator (Mr. T. R. Wright) recently appointed to deter- 
mine the compensation to be paid by the Corporation to the Bradford 
Tramway and Omnibus Co. for interference with the company's 
traffic during the relaying of the lines and equipment for electric 
traction has awarded the company £1,698. 7s,, with £77 as interest 
from Feb. 1 last year, when the tramways were taken over. 


Bray (Ireland).—35 applications for the position of assistant elec- 
trical engineer have been referred to the Electric Light committee 
for report. 


Burton-on-Trent.—The electric tramw ays were opened for traffic 
on Monday. 


Cardiff.—On Wednesday the Council referred back the accounts 
of the tramways department for further consideration. 


Cheltenham.— Sanction to a further loan of £13,964 for electricity 
supply has been obtained by the Council for the period of 25 years. 


Chorley.— The General Purposes committee's recommendation 
that the Council dispose of their provisional electric lighting order 
to best advantage has been referred back for further consideration. 


Colchester.— Sanction to a loan of £61,000 bas been obtained by 
the Council for the construction of electric tramways. 


Companies struck off Register.—The Electrical Transport and 
Power Co. and the Leeds Electrical Supply Co. have been struck 
off the register. 

Dublin.—The Corporation have adopted the report referred to iu 
our last issue, recommending the continuance of Mr. R. Hammond 
as consulting electrical engineer for another 12 months on terms. 


Dundee-Broughty Ferry Tramway. Terms have been arranged 
between the promoter of this scheme (Mr. Geo. Balfour) and Dundee 
Town Council, and application is to be made next Session for a 
provisional order to authorise the construction of the line. 

Eastbourne.—The Council are invited by the Electrical com- 
mittee (who have been experimenting with motor omnibuses for 
dealing with street traffic) to come to a decision to-day (Friday) as to 
the type of omnibus to be adopted. A new ’bus, of German manu- 
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facture, has been tried, and is on offer at £660. 
probable that this vehicle will be selected. 

The salary of the borough electrical engineer (Mr. J. K Brydges) 
has been increased from £350 to £400 per annum. 


East Ham.—An inquiry was held last week into the application 
of the Council to borrow £5,660 for extensions of the electricity 
undertaking. The clerk (Mr. C. E. Wilson) and the electrical engi- 
neer (Mr. W. C. Ullmann) gave evidence in support of the application, 
which was unopposed. 

On the recommendation of the Electric Lighting and Tramways 
committee theCouncil have decided to suspend the proposed provision 


It is said to be 


for depreciation and renewals of the electricity undertaking until the 


deficit prior to the actual working of the undertakings is paid off. 
The groes profits on the tramways for the past year were £7,438, and 
on electric lighting £5,853, 

Electric Traction in Obile.— The “Official Diary " of Chile of 
June 12 contains a decree naming a special commission for the con- 
sideration of the question of applying electric traction to that part 
of the State railways between Santiago and Talca, taking into account 
the water power that may be available. "There is alao the question 
to be considered of providing additional power for working the State 
railway between Llai-Llai and Las Chilcas. The Diary“ can be 
seen at the Commercial Intelligence Branch of the Board of Trade, 
50, Parliament-street, London, S. W. 


Finchley.— Middlesex County Council intend to construct light 
railways in this district, and a proposal to erect centre poles has 
been approved, subject to 70 of them being adapted for arc lamps at 
a cost to the District Council not exceeding £280. £100 has been 
allocated for providing brackets tor incandescent street lighting. 


Fire —Greatly exaggerated reports have appeared regarding the 
fire which occurred at the Davies-street works of the Westminster 
Electric Supply Corporation on Monday morning. As a matter of 
fact, the fire was confined entirely to a carpenters’ shop and store, 
and no damage of any kind, either from fire or from water, was done 
to any of the machinery or the mains in the building, nor was the 
company's service at any time interrupted for a moment. In spite 
of the dense smoke caused by the burning of the wood in the car- 
penters’ shop, the staff at the station kept all their machinery running 
without the alightest interruption. 


Frankfort. — In an exhaustive report upon the trade of Frankfort- 
on-the-Main for 1902, Mr. Consul-General F. Oppenheimer gives 
some interesting particulars regarding the electrical machinery 
industry and the use of these machines in the Fatherland. From 
the statistics published it would appear that at the beginning of 
the year 1891 there were employed 794 steam engines exclusively in the 
generation of electric current. This number had grown at April, 1902, 
to 3,669 engines, The horse power in 1891 was 39,610, and at 1902 
470,854, It is estimated that these engines are 11 times as powerful 
now as in 1891. In 1901 there existed in the whole of Germany 
186 tramway undertakings. Among the towns with more than 30,000 
inhabitants only 12 possessed no tramway service. "This absence of 
a tramway service would appear to be dueto a regulation that nowhere 
may a tramway line cross the main line of railway on the came level 
a regulation which is rigorously enforced. 1686 per cent. of all 
tramways in Germany are municipally owned, and 1404 are under 
municipal management, The tramways are almost entirely worked by 
electric power, only 3 26 per cent. being horse hauled and 5:94 per 
cent. worked by steam haulage. Munich, of the municipal under- 
takinga, stands first in profit earning with 9:5 per cent., Frankfort 
coming next with 57 per cent. A number of the municipal tram- 
ways are worked at a loss The majority of the tramway under- 
takings in Germany are owned and worked by limited liability com- 
panies, Of these in 1901 three yielded more than 10 per cent., 26 
more than 5 per cent. and 21 from 3 to 5 per cent. 


Gateshead.— The Council have decided to support the N 
of the tramway company for an extension of time until February, 
1904, for completing the Wrekenton Light Railway, now in course of 
construction. ; 
Glasgow.—An abstract statement of revenue and expenditure of 
the mee electric tramwaya for year ended May 31 has been 
issued. 
The total receipts were £656,572. "7s. lld., and working expenses, 
including depreciation, £431,870. 2s. 11d., leaving £224,702. 5s. The 
revenue of the previous year was £614,413. 4s. 11d., and working expenses 
£405,103. Os. 7d., leaving £209,310. 4s. 4d. The gross balance of 
£224,702. 5s. has been applied in meeting interest and sinking fund, 
&c., on cost of Govan and Ibrox tramways, interest on enpital, sinking 
fund and annual payment to Common Good, amounting in all to 
£121,125. 78., and leaving a net balance of £100,276. 18s., out of which 
an extra payment of £10,000 has been made to Common Good. On 
account of the high rates prevailing for electrical material during the 
period of construction, £40,000 has been written off cost of feeder cables 
and overhead equipment, $25,000 off cost of buildings originally con- 
structed for horse traction. The balance (£25,276. 1585.) has been added 
to reserve. The revenue, although £40,373. 158. 10d. in excess of pre- 
vious year, works out at 0:47d. per car-mile less, but the working expenses 
Show a decrease of 0 31d. per car-mile. The capital expenditure to 
May 31 was £2,129,512. IS., the total amount borrowed being 


£1,889,311. 12s., of which £48,000 was borrowed during the past 
year. About 13} miles of line (nearly all double track) were con. 
structed, making the total length of street on which tramways 
are laid 65m. 9f. 157yds., of which only 5f. 115yds. are single track. 
The work of laying certain authorised lines is being proceeded with. 
During the year £21.021. 4s. 5d. was expended on the upkeep of the 
roadway between the tramway tracks and for l8in. beyond the outside 
rails, and in addition £53,516. 13s. 3d. has been charged against revenue, 
being the estimated annual expenditure necessary for renewal of track, 
calculated at the rate of £450 per annum per mile of single track. This 
amount has been added to the permanent way renewal fund, which now 
amounts to £136,789. 9s. 7d. The cost of repairs to buildings during the 
year (£4,201. 17s. 10d.) has been charged against revenue, and a further 
£10,550. 19s. Gd. has been written off as depreciation for the year, 
A further £25,000 has been specially applied for depreciation of build. 
ings out of the net surplus of the year. The cost of repairs to 
power plant and sundry machinery was £4,249. 168. 2d. In addi- 
tion £20.555. 4s. 9d. was charged against revenue to meet depreciation. 
The number of electric cars in stock is 611, including 120 of the 
old horse cars which have been electrically equipped. 70 additional 
cars are in course of construction. All the cars have been equipped with 
a fender of the dropping type, and 100 have been fitted with the Westing- 
house electromagnetic track brake, under an arrangement by which all 
the cars will be fitted with these brakes if the tirst 100 prove satisfactory 
after 12 months’ trial. The total cost of inspection and repair of cars at 
car sheds and workshops was £27,529. 11s. 1d., and £25,086. 11s. 1d. 
further was charged against revenue to meet depreciation. The cost of 
keeping up the miscellaneous equipment amounted to £1,045. 13s. 10d. 
In addition, £1,005. 18s. 4d. was charged against revenue to meet 
depreciation. Office furniture account has also been written down by 
£296. 8s. 11d. The total number of passengers carried during the 
year was 177,179,549, passenger receipts realising £653,199. 18s. 2d. 
56,788,872 were carried at $d. and 108,021,739 at 1d. The past year was 
the first vear of exclusively electric traction, and the committee are entirely 
satistied with the financial results of the year's working. 

The accounts of the electricity department for the past year show 
that the revenue was £127,000, against £103,000 in 1901 2, and the 
working expenses £57,500, leaving £76,065 to meet interest (£33,275), 
sinking fund (£11,771) and £6,926 expenses of changing voltage. The 
net profit was about £24,500, but £37,700 has been voted for depre- 
ciation, leaving a debit balance of £13,200. 


Guernsey.—The balauce-sheet, revenue statement ani statistics 
of the Guernsey States Telephone Department for the year ended 
Dec. 31, 1902, have been issued. 

The capital expenditure on telephone construction at that date was 
£18,849. 78. 4d., and in addition £2,241. 18s. 11d. has been expended on 
purchase of land and erection of buildings. The number of lines work- 
ing, exclusive of junction lines, was 1,073, equal to one telephone to every 
37-5 persons on the island, which, it is claimed, makes Guernsey the best 
telephoned area in the United Kingdom. The cost per line is £17. 11s. 4d. 
The total revenue for the year was £3,483. 6s. 5d., or an average of 
£3. 4s. 11d. per line. Working expenses were 4812. 198. 3d., oflice 
expenses £249. 188. 7d., general expenses (including management, rent, 
rates and taxes, interest, Post Office royalties, &c.) £1,298 Is. 1d. 
£465. 4s. 4d. has been set aside for depreciation and sinking fund, leaving 
a net profit of £157. 2s. 7d. In addition to the 1,073 working lines, 
there were several hundred spare partially completed lines. The total 
number of subscribers’ and public telephone calls during the year was 
533,039, an increase of 153,697 over 1901. The number of telegrams, 
express and ordinary letters telephoned to the Post Oflice was 4,070, an 
increase of 1,697. The number of subscribers on No. 1 tariff (£1. 10s. 
per annum and 1d. per call) was 814, increase 136; on No. 2 tariff (£5 
per annum and 3,200 calls without further payment) 52, increase 13; 
and there were 71 subscribers on No. 3 tariff (£2. 5s. and 4d. per call). 
increase 15 for the year. The average number of subscribers’ and public 
telephone connections per day, excluding Sunday, was 1,658, increase 488. 


Guildford.— The Board of Trade are willing tha‘ the Guildford 
Electricity Supply Co. should employ overhead cables for supplying 
electricity to the village of Merrow, but the Rural Council have 
referred the matter to the County Council, with an expression of 
opinion that it is not desirable that electricity should vc transmitted 
by overhead cables. 


Halifax.—The Council have sanctioned the doubling of the Illing- 
worth tramway lines at a cost of £2,598, and the extension of the 
line from Hove Edge to Brighouse for £10,378. 


Hamilton (N.B.)— Continuous supply of electric current has been 
available since July 31. 


Hampstead (London).— The receipts of the electricity department 
for the Midsummer quarter were £6,850. 11s, 3d., compared with 
£5,853. 53. 41. for the corresponding period last year. 

The chief electrical engineer (Mr. G. H. Cottam) reported that during 
the year ended March 81 the works costs had been reduced from 1:89d. 
to 1:61d. per unit, the coal being 0:12d. per unit less. Works costs were 
£17,390, against £16,785 last year, an increase of £605 for an increase 
in units sold of 465,301— or 2,592,474 against 2,127,173 units, an increase 
of 3:6 per cent. for 21:8 per cent. increase in units sold. The total costs 
(excluding interest and sinking fund) were 0-46 per unit less than the 
previous year (from 2-69d. to 2°23d.), being £23,832 for 1901-2 and £24,096 
for 1902.3. Actual average total cost (including interest and sinking fund) 
per unit sold for 1901-2 was 406d., for 1902-3 3 92d. ; and the actual 


average revenue per unit sold for 1901-2 was 4:31d. against 4:33d. for 


1902-3. 
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Hythe.—Folkestone Electricity Supply Co., which is now supply- 
ing electric current in this district, offers to undertake the whole of 
the public lighting, from dusk to midnight, at £560 per annum, the 
candle-power of the lampe to be not less than that previously pro- 
vided by gas lamp. By seven votes to four these terms have been 
accepted by the Council, This represents an annual saving of over £150. 


Injury to Government Property.—‘ The attention of the 
Postmaster-General having been drawn to the risk of damage and 
nuisance to Government buildings and property by the execution of 
schemes promoted by local authorities, by tramway, railway, elec- 
tri city, gas or other companies," surveyors and postmasters have been 
asked to report upon any proposals of this character for their districts 
at the earliest possible moment. 


Islington (London.) —The Specia! committee recently appointed 
by the Council recommend that in the electrical engineer's depart- 
ment a chief assistant and distributing engineer at a salary of £250 
a year, rising to £300, and an assistant engineer and works manager 
at £200, rising to £250, be appointed. 

Japan.—The imports of telegraph and other wire and small rod 
into Japan through the port of Kobe in 1902 were valued at £40,373, 
an increase of more than £2,000 over 1901. These imports are 
chiefly from Germany aud Belgium. 


Keighley.—Plans and estimates are being prepared for recon- 
structing and equipping electrically the existing tramways, and for 
constructing a new line between North-street and Stockbridge. The 
Council haveapplied for sanction to a loan forcarrying out the scheme. 


King's Lynn.—The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £45,081 103., 
an increase of £1,647. 118. 4d. on the year :— 

Income was £5,690. 8s. 6d., including £2,617. 8s. 10d. from sule of 
current for private lighting and £1,991 for public lighting, £21. 17s. 6d. 
for current sold under contract, £128. 3s. 2d. from meter rentals and 
£931. 19s. from sale and repair of lamps, &c. Generation expenses 
£11,327. 13s. (1:031d. per unit), cost of distribution £696. 4s. Id. (includ- 
ing £638. 10s. 6d. for repairs of apparatus on consumers’ premises with 
cost of materials sold), public lamps maintenance 4228. 9s. 7d., rents, 
rates and taxes £179. 6s. 7d., management expenses £380. 148. 4d., and 
special charges £13. 7s. 9d., making a total of £2,825. 15s. 4d , leaving 
gross profit £2,864. 13s. 2d. Interest caine to £1,331. 14s. 4d. and sink- 
ing fund instalment to £1,580, leaving a deficiency of £47. 1s. 2d., and 
bringing the total deficiency to date to £1,908. 10s. 1d. 360,225 units of 
current were generated, 179,961 were supplied for public lighting, 117,499 
for private lighting, 25,715 for motive power. "There are 401 private con- 
sumers, 20 motors of 109 n.r. aggregate. For public lighting there are 
444 pairs 10 c.p, and four pairs 25 c.p. ineandescents, 19 Nernsts and 22 
arcs. The maximum supply demanded was 250kw. and the capacity of 
the plant installed 520kw. 


Leeds. The City Council on Wednesday, by 30 votes to 25, dis- 
approved of the recommendation of the Tramways committee to 
increase the salary of the tramways manager (Mr. J. B. Hamilton) 
from £900 to £1,200 per annum, with further yearly increases of 
£100 to a maximum of £1,500. 


Light Railway.—The North Wales Narrow Gauge Railways Co. 
are applying for a prolongation of time to construct the works 
authorised by the North Wales Narrow Gauge Railways (Beddgelert 
Light Railway Extensions) Order, 1900. 


Liverpool—Messrs. J. Lawrence (Lord Mayor's auditor) and 
W. E. Mounsey (one of the elective auditors) have submitted to the 
Finance committee theirreport of the examination of the Corporation 
accounts for the year ended Dec. 31, 1902 

'The report states that the sinking funds necessary to redeem the whole 
of the tramway debt in the time allowed by the acts under which the 
money has been raised are in operation. The contribution to the sinking 
funds last year was £51,924; and after providing this amount, in 
addition to interest, there remained to credit of revenue £75,497, of 
whi:h £50,331 was set aside for reserve, renewal and depreciation, and 
balance (£25,166) has been voted in relief of rates. The assets that 
require to be maintained to keep the concern in working order are of a 
capital value of about £875,000. The sum written off for depreciation 
(£50,331) is equal to 52 per cent., and the sinking funds are also pro- 
viding for redemption of expenditure incurred on those assets. The city 
engineer is satisfied (having regard to amounts charged for renewals and 
maintenance, £63,174. 6s. 8d., and the principle adopted for making 
those charges) that the amount set aside for depreciation, in view of the 
sinking funds in operation, is ample. The auditors consider it as much 
as, if not more than, a prudently conducted company would have 
written off. 

The electric supply accounts show a profit of £61,141. 148, 8d., which 
has been dealt with as follows:—Sinking fund £27,726. 58., reserve 
£10,000, renewal fund £11,386. 9s. Sd,, and contribution to rates 
£12,029. The reserve and renewal fund has been formed for providing 
depreciation, and now amounts to £83,243. 19s. Loans, the repay- 
ment of which is provided by sinking funds, are for periods of 42 and 
25 years respectively—2£500,000 for 42 years, and £1,000,000 for 25 
years. With regard to depreciation, the provision made for redemption 
of debt by sinking fund is considered by the auditors suflicient for 
certain assets, such as goodwill, land and buildings. "They were unable 
to arrive at the total expenditure on each class of the remaining assets, as 
the figures were not given separately in the old company's balance-sheet. 


The amounts expended by the Corporation are :—Mains, £377,549. 9s. 5d.; 
machinery, £267,121. 19s. 5d. ; accumulators, £8,617. 9s. 11d. ; meters, 
£20,221. Us. 6d. ; electrical instruments, £3,648. 9s. 1d. ; old company's 
mains anl machinery, £214,578; stations, mains and machinery of 
Garston undertaking, £39,009. 4s. Id.; total, £430,805. 128. 5d. 
The city electrical engineer states that the depreciation on mains is very 
slow, and is more than provided for by the sinking fund in operation. The 
amount transferred this year for reserve and renewals is £21,336. 9s. 8d., 
equal to about 2:30 per cent. on capital expenditure. The electrical 
engineer thinks that, having regard to the fact that ubout one-half the 
expenditure was for mains (not requiring any further provision than that 
of the sinking fund), it left a large portion of the reserve and renewal 
account to provide for depreciation on machinery. He was cf opinion 
that the course adopted will leave the city with an undertaking free of 
debt and in working order at the end of the period over which the loans 
extend. The depreciation allowed is at a higher rate than that provided 
by the old company. 

The last of the horse-drawn cars disappeared from the streets on 
Saturday. The route (from Bridge-road to Bootle) is now being 
reconstructed, and, pending electrical equipment, the district will be 
without tramway facilities, When this line is finished the municipal 
tramway system will aggregete 106 miles of track. 


Londonderry.—Some time ago the Local Government Board 
sanctioned a loan for electricity supply for private consumers, but the 
Board of Works refused to lend the money on the ground that 
electric lighting was a commercial enterprise and the Corporation 
could issue stock. The Corporation found, however, that stock could 
not be issued at the rate of interest and minimum price fixed by the 
regulations of the Local Government Board under the Public Health 
Amendment Act, and they have decided to issue mortgages on the 
rates to the extent of £15,000 for carrying out the scheme. 


London County Council Tramways —The electric tramway 
route from Camberwell Green via Kennington Church to Vauxhall 
Bridge was opened for traffic on Sunday. 

As a result of the canvass of the inhabitants of Upper Norwood, 
2,328 ratepayers have declared in favour of electric tramways and 
448 against, 223 being neutral. London County Council and Croydon 
Corporation will be urged to extend their electric tramway systems 
to this district. 

London United Tramways.—Thie track construction for the 
company’s Shepherds Bu-h-Southall section extension to Uxbridge 
has been commenc:d, 


Marylebone (London).— Adopting the advice of Mr. Haldane, 
K.C, and the recommendation of the London County Council, the 
Marylebone Borough Council bave decided to apply for a licence to 
supply electric energy within the borough, so as to enable them to 
borrow the sum required for competing the purchase of the Metro- 
politan Electric Supply Co.’s Marylebone undertaking. 


Middlesbrough.—Mr. R. Hammond has b:en instructed by Mid- 
dlesbrough, Normanby aud Ormesby Councils to prepare a report 
upon the proposal to construct electric tramways in the district. 


Motor Drivers and Oonductors.—In the statement of revenua 
and expenditure of the Glasgow municipal electric tramways for the 
past year reference is made to the system adopted by the department 
to ensure the efficient training of motor drivers for the tramway 
service, The report states that— 

Since the inauguration of electric traction the general manager has 
found it absolutely necessary to exercise the very greatest care in the 
selection and training of conductors and motormen. After being tested 
for sight, hearing, &c., all men, before being engaged, undergo a very 
stringent medical examination. For the first six months all men act as 
conductors ; they then require to pass through the training school for 
motormen, and no man is passed as a qualified motorman unless he has 
proved himself to be thoroughly competent. In order to keep up the 
efficiency of the service, only the very best men are engaged. During the 
past winter ambulance classes were formed at all the depots, and these 
have been very popular with the mcn. 

Newbary.—The Urban Electric Supply Co. have notified the 
Council of their intention to start the work of laying electric lighting 
mains. 


Norway.—In 1902 the traffic over the Christiania and district 
electric tramways showed a small increase over the previous year, 
the figures being respectively 1901, 17,900,000 passengers ; 1902, 
18,200,000. 

The Christiania telephone service was taken over by the city on 
Jan. 1, 1901, and the figures to hand for the first eight months of 
1902 (the only figures available) show a much heavier traſſic for the 
service compared with 1901. 

Oldham.—The Council have received sanction to borrow £79,969 
additional for electric tramways. 


y.— The Postal Telegraph Departments of Argentina and 

Paraguay have arranged for laying two cables acroes the river Para- 

guay to ccnnect up the land telegraph systems of the two countries. 

St. Albans (Herts.)— Mr. E. MacGregor Duncan has been 

appointed by the Electric Light committee, acting upon authority 

from the Council, consulting engineer to advise the Corporation in 
connection with their electric lighting undertaking. 
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St. Pancras (London) —Last week the Electricity committee 
reported that good progress had been made with extensions in hand, 
and those at the King's-road station, sanctioned in November, 1901, 
were nearing completion. 

The building was completed and two of the three three-phase generators 
had been erected. When the three 750 1. H.P. engines were completed, the 
capacity of the station would be 3.775 1. f. Pp., and the combined capacity of 
the two generating stations 7,079 r.m.r. The southern sub-station in 
Tavistock-place and the northern sub-station in Highgate-road were com- 
pleted, and the plant would be put in operation in August. The high- 
pressure feeding mains connecting King’s-road station with the northern 
and southern sub-stations were laid. During the year experiments were 
condueted at King's-road with oil as fuel in place of coal. The experi- 
ments successfully demonstrated the practicability of using oil, and the 
only question to be determined was the cost of oil us against coal. Nego- 
tintions were entered into for a contract for the supply of oil for a given 
period, at a price which would have warranted the adoption of oil, but 
the importers would not cuarantee delivery for a sutticiently long period 
at a fixed price, and, therefore, for the present the idea of using oil fuel 
had been abandoned. 

Spalding.—A company recently notified its intention of applying 
for a provisional electric lighting order, and a committee is now con- 
sidering the question of an application for powers by the Council. 

Stepney.—The arc lighting has been further extended since 
Monday. 


Stockton.—The Corporation recently applied for permission to 
borrow £1,000 for purchasing electric motors to let on hire, but have 
been informed that sanction cannot be given as the Corporation can- 
not borrow money for the purpose without special statutory authority. 


Sunderland.—The estimates of the Lighting and Electricity com- 
mittee for the ensuing half-year show total estimated expenditure 
£11,339. 5. Id., and estimated revenue £22,747. 21. 11d., the esti- 
mated gross profit being £11,407. 174 101. Iaterest will absorb 
£3,877. 11a. 10d , and sinking fund £7,500, leaving net profit £30. 63, 


Sweden.—During 1902 an electric tramway of the most modern 
tv pe was established in the city of Gothenburg, and at Helsingbor 
communication bas been greatly improved by the construction an 
working of a modern system of electric tramways, 

The passing of a new law permitting transmission of electric 
power over private property on compenration terms has led to a 
considerable extension of the telephone service, and generally to an 
increase in the use of electric current in industrial operations, 


Telegraph Conference Souvenir.—The guests of the India Rubber, 
Gutta Percha and Telegraph Works Co. who were present on the 
occasion of the visit to Warwick Castle, Kenilworth and Stratford- 
on-Avon have received from Mr. Robert Kaye Gray a pleasing 
souvenir of the occasion in the form of a silver enamelled badge, 
which will serve to recall pleasant memories of a particularly agree- 
able occasion, not the less agreeable in that it was one of the few fine 
days vouchsafed to us this season by the clerk of the weather. The 
souvenir has been neatly executed by the Goldsmiths’ and Silver- 
smiths’ Company. 

The Telegraph in China — Wenchow is a Chinese trading centre 
of some iniportance which has recently been connected up with the 
rest of China by telegraph. "There was considerable opposition at 
first on the part of farmers to the telegraph poles being placed on 
their land, but this opposition soon quieted down, and except for 
two slight breaks the telegraph has continued working satisfactorily. 

Todmorden.—The Council have engaged Mr. H. Waring to pre- 
pare plans and specifications of a combined electricity supply and 
refuse destructor scheme. The question of the revocation of the 
5 order, 1901, has been deferred by the Board of Trade for 
12 months. 


Walton-on-Thames.— The Council have asked the Urban Electric 
Supply Co. to extend their electric lighting mains from Weybridge. 

Wandsworth (Gondon)—Mr. W. P. Adams has been commis- 
sioned by the Council, at a fee of £105, to report upon municipal 
electricity supply and refuse destruction, and to draw up a scheme. 

West Bromwich.—The Highway committee have been conduct- 
ipg some experiments as to the relative advantages of electricity and 
gas for publie lighting, and the Council were recommended on 
Wednesday to erect on each of 40 tramway poles which run down 
the centre of the High-street two 1,000 c.p. arc lamps. The Elec- 
tricity committee quoted £800 per annum for the supply of current 
and maintenance of the lamps, with a rebate out of the profits of the 
department of 25 per cent., bringing the net cost down to £600. The 
Council adopted this offer. 


Wigston.—The District Council have authorised a deputation to 
visit Melton Mowbray, Fleetwood, St. Annes-on-Sea and Kendal to 
collect information regarding electricity supply. 


Wireless Telegraphy.— At the meeting of the New African Co. 
(Ltd.) on Monday, the chairman (Sir C. Euan Smith, K. C. B) said: 

In regard to the Marconi Wireless Telegraph Co., which had received 
the support of their group, they looked forward to the establishment of 
remunerative business, Nearly all the big steamers of the English, 
French and German lines traversing the Atlantic were, he said, fitted 


with Marconi instruments. and were in regular communication with the 
Marconi stations on the American and European seaboards. The British 
Adiniralty had also now, they understood, signed an agreement with the 
Marconi Co. for the general installation of their system on the ships of 
His Majesty's Navy, as well as at important naval stations. They were 
told that, at the same time, the Admiralty had engaged not to commu- 
nicate, except in case of distress at sea, with ships of the mercantile 
marine equipped with wireless instruments other than those of the 
Marconi Co.! 

Willesden.— The District Council have unanimouely increased 
the salary of the electrical engineer (Mr. E. T, Ruthven-Murray) 
from £400 to £600 per annum. 


Wolverhampton.—From Oct. 1 the charge for current for lighting 
will be 5d. per unit for the maximum demand for an average of 
13 hcurs per day and 21d. after. 

The Council have referred to the Tramways committee a resolution 
of the Tradesmen's Association in favour of the construction of elec- 
tric tramways in Willenhall, Wednesfield and Dudley- roads. At 
the Council meeting on Wednesday, members complained that a 
serious injury was being done to the trade of the town through the 
absence of a tramway service to the outskirts of the borough on the 
roads mentioned. 

Workhouse and Iofirmary Lighting.— Dartford Guardians have 
asked the Urban Council to submit plans for the electric lighting of 
their infirmary. 

Mutford and Lothingland Guardians have requested Messrs, 
Barber and Croft to prepare plans for the electric lighting of their 
infirmary. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter early in the week. 


TENDERS INVITED. 


West Hum Corporation invite tenders for traction switchboard, 
booster, &c., complete with electrical ee Specifications from 
the borough electrical engineer (Mr. James K. Bock), Abbey Mills, 
West Ham. Tenders to town clerk (Mr. Fred E. Hilleary), Town 
Hall, Stratford, E., by 4 p.m. Aug. 21. An advertisement contains 
further particulare. 


Hackney (London) Borough Council invite tenders for arc lamps 
and pillars aud distributing mains. Specifications, &c., from the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
Westminster, S. W., after Aug. 12. Tenders to the town clerk 
(Mr. George Grocott), Town Hall, Hackney, by 4 p.m. Aug. 31. See 
also advertisement. 


Bexley Electric Lighting and Traction committee invite tenders 
for the supply of street lamps and fittings. Specifications, &c., from 
the consulting engineers (Messrs. Mordey and Dawbarn), 82, V ictoria- 
street, Westminster, S. W. Tendera to the clerk to the Urban 
District Council (Mr. T. G. Baynes), Public Hall, Bexley Heath, 
Kent, by Aug. 21. See also advertisement. 

Northampton Corporation invite tenders for boilers, steam piping, 
&c., condenser, cooler, water-softening plant, mechanical draught ; 
steam dynamos, battery and booster, switchboard, travelling crane, 
station lighting, &c. ; overhead trolley equipment; underground 
feedera, pilot and telephone wires; cars, permanent way, station 
buildings, car sheds, workshops, &c. "Tenders to town clerk (Mr. 
Herbert Hankinson), Guildhall, Northampton, by noon Aug. 19. 


Swindon Corporation invite tenders for rails, points, crossings and 
accessories for the permanent way of the Corporation's tramways, 
and all material and labour fcr construction of underbed ana lor 
paving of tramways. "Tenders to town clerk (Mr. Robert Hilton), 
Town Hall, Swindon, by Aug. 26. 

London County Council invite tenders for two low-tension switch- 
boards, and for erection of one in each of the sub-stations at Camberwell 
and New Cross, Tenders to the clerk, County Hall, Spring 
gardens, S. W., by 10 am. Aug. 11. 

London County Council also invite tenders for four 5,000 H. P. steam 
engines for their Greenwich generating station. Tenders to clerk, 
County Hall, Spring-gardeng, S. W., by Oct. 6. 

King’s Norton and Northfield District Council invite tenders for the 
construction of about 3 miles of electric tramway permanent Way. 
Tenders to 10, Newhall-street, Birmingham, by Aug. 22. 


Birmingham city aurveyor is prepared to receive, by Aug. 11, the 
names of contractors who are prepared to tender for the erection 0 
tramcar sheds, &c. 

Manchester Electricity committee invite tenders for a weighbridge 
and an electric lift for the Stuart-street station. Tenders by 9 am. 
Aug. 24. 

Glasgow Police Department require tenders by 10th inst. for three 
electrically-driven 10in. centrifugal sludge pumps, valves, &c., for 
Dalmuir outfall works. 


THE ELECTRICIAN, AUGUST 7, 1903. 


Grimsby Corporation invite tenders by Aug. 24 for plant for 
balancing sub-station and automatic underfeed type stokers. 


The Provincial Government authorities, Liege (Belgium), invite 
tenders until 17th inst. for a concession for construction and opera- 
tion of an electric tramway on the overhead system between Lic ge- 
Guillemins and the village of Augleur. 


TENDERS RECEIVED AND ACCEPTED. 


Kingston-on-Thames Town Council have accepted the tender of 
Ed. Bennis & Co. for a mechanical stoker at £107. 10s., and that of 
the Wheeler Condenser and Engineering Co. for air and circulating 
pump and suction and delivery pipes and valves at £130, 


Aberdeen Corporation have accepted the tender of British Insulated 
and Helsby Cables (Ltd.) for the electrical equipment of the Torry 
tramway route. Tenders were also submitted by W. T. Glover & Co, 
Geo. Hill & Co., W. T. Henley's Co., St. Helens Cable Co., Callender's 
Co., Anchor Cable Co., Western Electric Co. and Land-und-Seekabel- 
werke A. - G. 


Contracts have been placed with Isaac Storey & Sons, Cornbrook, 
Manchester, for surface condensing plant, grease separator and feed 
pump for Leigh (Lancs.) electricity worke, and for electrically-driven 
surface condensing plant for the Coatbridge station of the Scottish 
House-to-House Electricity Co. 


Heston and Isleworth District Council have accepted the following 
tenders :— ` 

Davey, Paxman & Co., steam engines, dynamos, boosters, balancer, 
switchboard, condensers and cooling plant, £5,550. 128. 

Brush Co., storage battery, £1,300. 

W. T. Henley's Co., feeders, mains and are light leads, 49.851. 193. 1d. 

Ditto arc and glow lamps for street lighting, E854. 178. 8d. 

Wisdom Bros., station buildings, £327. 

For the engines and dynamos 18 tenders were received, varying from 
£5,359. 10s. to £6,377, and that accepted was the lowest but one. 

14 tenders, varying from £1,208 to £1,975, were submitted for the 
storage battery contract, and there were two lower than the tender 
accepted. 

For the feeders there were 10 tenders, which varied from £9,554. 15s. 11d. 
to £14,111. 15s. 3d., the lowest but one being accepted. 

11 firms competed for the are and glow-lamp contract, the tenders 
varying from £713. 5s. 5d. to £1,402. There were five tenders lower than 
that accepted. 


The tender of the Lancashire Dynamo and Motor Co. has been 
accepted by Derby Corporation for two sets of balancers, one set of 
reversible boosters for lighting and one set of automatic reversible 
boosters for traction. 


Reigate Town Council have accepted the tender of C. Nightingale 
& Son for extensions to electricity station buildings at £2,023. 


Holland (Lincs.) County Council have received the following 
tenders for the electric lighting of the Lindsay, Holland, Lincoln and 
Grimsby District Pauper Lunatic Asylum :— 

H. T. Hazzledine (wiring and supply of electric fittinzs, &.). £2,250 

W. Foster & Co. (two steani dynamos, one motor-generator, 

main switchboard, meters, KC.) .. ce cece eee eee cee ꝗ 

Chloride Electrical Storage Co. (storage battery) 

The tenders are under consideration by a committee. 


Brighton Council recently accepted the tender of the British West- 
inghouse Co. for electrically-driven condensers for the electricity 
works at £580. The Company, having notified the Council that 
an error was made in their quotation, they have been allowed to 
amend the figure to £1,400. 


Leeds dri rs have accepted the tenders of Belliss and Morcom 
and J. and H. McLaren each for an engine and alternator for the 
electricity works at the respective prices of £12,000 and £11,000. 


Leyton Dietrict Council bave accepted the tender of Bertram 
Thomas for switchboard extension at £305. 


Glasgow Corporation have accepted the tender of A. Stark & Sons 
for the construction of the permanent way of extensions of two 
tramway routes at £9,081. 28. 2d. 


BUSINESS NOTICES. 


Messrs. F. R. Bowyer and C. C. Pudney (trading as the Standard 
Electrical Engineering Co.) have dissolved partnership. Debts by 
Mr. Bowyer, who continues. 


The London offices of Messrs. Gent & Co. have been removed to 
3a, Upper Thames-street, E.C. 


Messrs. Chambers, Scott & Co., engineers, crane builders, &c., 
Motherwell, N. B., have taken into partnership Mr. John Chambers, 
Wh. Sch., late chief engineering draughtsman with Messrs. Wigham 
Richardson & Co. The name of the firm remains unchanged. 


Mr. S, E. Bastow has resigned his appointments as borough elec- 
trical engineer at Barnsley and resident engineer to the Barnsley 
and District Traction Co. to take up the position of representative for 
the Manchester district of Messrs. Bruce Peebles & Co. 
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BANERUPTCI88 AND LIQUIDATIONS. 


Amos Warren, 3, Ayresome-terrace, Linthorpe, Middlesbrough, 
formerly railway telegraph superintendent, has been adjudicated 
bankrupt. Firat meeting of creditors on Aug. 21 at 8, Albert-road, 
and public examination same date at Court House, Albert-road, 
North-striet, Middlesbrough. 

The first meeting of creditora of Henry John Furniss, electrician, 
Queen-street, Derby, was held at Derby last week. Gross liabilities 
£901. 12s. 31., of which £559. 13s. 5d. were expected to rank; assets 
£73 153, 7d., deficit of £486, 17s. 101. The estate remains in the 
oflicial receiver's hands. 

The trustee in the bankruptcy of T. E. Morgan, electrical engineer, 
Sheffield, has been released. 

In the bankruptcy of F. H. Wynn, electrician, &c., Harrogate, the 
trustee has been released. 


The Column Printing Telegraph Syndicate (Ltd.) is to be wound 
up voluntarily for purposes of reconstruction as the Column Printing 
Co. (Ltd.). Mr. G. A. G. Robertson, 14, Basinghall-street, London, 
E.C., is liquidator. 


A meeting to receive an account of the winding-up of the Woolwich 
District Electric Light Co. (Ltd.) will be held on Sept. 10 at Broad 
Sanctuary-chambers, London, S.W. 

The Electric Photo Co. (Ltd.), 2, Bridge-atreet, Blyth, Northum- 
berland, is being wound up voluntarily. Mr. W. T. Bateley, Central- 
buildipga, Blyth, is liquidator. 

A meeting will be held at District Bank Chambers, Bradford, on 
September 14, for receiving an account of the winding-up of Rosling 
& Fynn (Ltd.) 


Plant &c., for Sale — Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E.C. See 
advertisement. 

Some electric lighting plant is advertised for sale in another column, 
including an 8 H.P. Crossley gas engine, two Phoenix compound and 
one Phoenix shunt dynamos, an accumulator charging and dis- 
charging switchboard, a dynamo switchboard, a battery of 25 D.P. 
cells, &c. The plant may be seen by appointment. Applications 
to Carl Hentschel (Ltd.), 182, Fleet-atreet, London, E.C. 

Mesera, Whittaker Bros., Dudley, have for sale a 104 B. H p. 
National gas engine ; also dynamo and belt. See advertisement. 

Five 40 nom. H P. and one 10 nom. H P. Davey-Paxman locomotive 
boilers, together with a patent flue flanging machine, self-contained 
accumulator and one set of vertical hydraulic pumps, are advertised 
for saie in another column. 

Mr. Sam Middleton advertises on another page a number of 
Wheatatone bridges, &c., for disposal. 

Warehouses to Let.—Messra R. and W. Paul (Ltd.), Ipswich 
have warehouses at the Hyde, Colchester, to let, with large frontage 
to river and rail. See advertisement, 


Patent Agents Examination.— The qualifying examination of 
persons desirous of being registered as patent agents will be held in 
November. Particulars from secretary, Chartered Institute of Patent 
Agents, Staple Inn-buildings, London, W.C. See also advertisement. 


Catalogues.—Mr. G. Braulik forwards a catalogue of '' Eclipse ” 
electricity meters of several types for use on either continuous or 
alternating circuits. 

The British Thomson-Houston Co.s pamphlet 147 deals with 
porcelain insulators, brass cleats and connectors, of which several 
examples are illustrated. Pamphlet 148 deale with the round bulk 
incandescent lamps referred to in our last issue. 

Mr. A. H. Hunt, representative for Great Britain of Geoffroy and 
Delore, sends us a new list of this firm’s makes of cables, of which he 
informs us he holds stocks in this country. Mr. Hunt also represents 
the Walsall Electrical Co., of whose new catalogue of arc lamps and 
accessories and open type dynamos and motors he forwar ds a copy. 


Electric Conveyor.—Messrs, Ernest Scott and Mountain have 
secured a contract for an installation of a somewhat novel character, 
for an electric conveyor of the Brothers type for conveying railway 
material from one side of the Victoria Falla, on the Zambesi, to the 
other, and also to be used in connection with the erection of a bridge 
which the Cleveland Bridge and Engineering Co. are supplying. The 
electric conveyor consists of a hoisting and travelling gear which runs 
upon a wire rope a distance of 830ft, the weight of the rope and the 
load being supported at each end by balanced cantilevers. The cur- 
rent for driviug this plant is generated by a steam dynamo set on one 
side of the Falla, current being conveyed across the Falls and collected 
by rollers as the traveller runs along. 


Electric Pumping. —The Elswick Coal Co. have, we learn, placed 
a contract with Ernest Scott and Mountain for a complete electric 
pumping plant for their North Elswick colliery. The colliery com- 


pany will take current for driving the pumps from the town supply 
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mains, The plant consists of a horizontal slow-speed three-throw 
ram pump, delivering 400 gallons per minute against a vertical head 
of 800ft., the pumps being driven bya multipolar continuous-current 
motor placed at the shaft bottom, and delivering to the rising main 
to bank. Current will be taken from the mains to the shaft top, then 
down the shaft to the pumps in bye, these cables being armoured, 
insulated and of sufficient capacity to transmit 150 B. P. at 500 volts. 


“ Miniature" Enclosed Arc Lamps.—The accompanying illus- 
trations show the manner in which the “Miniature” enclosed arc 
lamp is made up for use in ordinary positions. This lamp is 15!n. 
over all in length and from 33in. to Hin. diameter, according as it is 
used with a pear-shaped globe and single enclosed are or a round 
globe and double enclosed arc, The lamp may be used in single 
parallel on 100.115 volt circuits or two in series on 200-230 volts, 
It burns with 13, 2 and 2) amperes, and is a 160 c.p. lamp with the 
lower current and up te 250 c.p. with the higher current, the candle- 
powers given being the mean hemispherical. The Anchor Electric 
Co., 151, Queen Victoria-street, London, E.C., who are placing this 
cheap, small one on the market, claim that the trimming is exceed- 
ingly simple, and can be left to an intelligent domestic or to an 
unskilled workman or youth after brief instruction as to its 
mechanism. The working parts consist of the moving core, the 
upper carbon holder and the simple clutch. The coils are dilferen- 
tially wound and are totally iron-clad. The lamps are being specially 


Examples of the Miniature" Are Lamp. 


fitted with glass and silk shades with a vi:w to their adaptation for 
the lighting of both inside and outside of small shops, ofli:es, work 
benches aad similar places. We understand that the Anchor Company 
are in a position to supply from this date. 

Mr. G. Braulik also sends us particulars of a miniature arc lamp 
which he ix putting on the market for single burning at 110-120 volts. 
This lamp is constructed as a main current lamp and the solenoid is 
made with a special winding, making it possible for the lamp to be 
switched direct to the circuit without any line resistance being neces- 
sary. For series burning in pairs on 220 volt circuits the lamp is 
provided with differential mechanism for working with the necessary 
resistance. 


Bxports of Electrical Apparatus and Material. —The follow. 
ing list gives official particulars of the exports of British manufac- 
tured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 29 to Aug. 5, with the 
ports of destination :— 

Africa —Alexandria, £10 ; Cape Town, £1,869; Durban, £294 (includ- 
ing £40 telegraph material) ; East London, £220; Port Elizabeth, £16. 
Australasia --Adelaide, £57 ; Auckland, £200; Melbourne, £2,187 (includ- 
ing £1,377 telegraph wire); Perth, £56; Sydney, £1,206 (including 
£477 telegraph material). Belgium—Antwerp, £34. Brazil Rio Janeiro, 
£49. Ceylon—Colombo, 451. Channel Islands, £30. China —Shanchai, 
£175. Germany - Hamburg, £260 (telegraph material). Gibraltar, £131 
(including £100 submarine cable). Holland—Amsterdam, £21 ; Rotter- 
dam, £1,008. India—Bombay, £165 ; Calcutta, £5,060 (including £4,760 
telegraph material); Madras, £157. Japan —Yokohama, £70 (telegraph 
apparatus), North Atlantic—100 knots telegraph cable. Siam - Bang. 
kok, £173. Spain—Bilbao, £19. Straits Settlements—Penang, £70 (tele- 
graph apparatus); Singapore, £216. Sweden - Stockholm, £64 (telegraph 
wire). Uruguay—Monte Video, £44. Total (for eight days) £14,205, 
ren £12,322 for the corresponding eight days last year (July 30 to 

ug. 6.) 


BOOKS RECEIVED. 


(copies of the undermentioned works can be had from The Electrician office, post 
ree, on receipt of published price. Add 6 percent. for abroad or for foreign books.) 


„Proceedings of the Royal Society," July, 1903. Vol. LXXII., 
No. 478. (London: Harrison & Sons.) 2s. 6d. 

“Die industrielle Elektrolyee des Wassers.“ 
(Stuttgart : Ferdinand Enke.) 

* Electrolytic Preparations.” By Karl Elbs. Translation by R. S. 
Hutton. (London: Edward Arnold.) 4a. 61. 

„Transactions of the American Electrochemical Society." Vel. III., 
1903. (Philadelphia: The American Electrochemical Society.) 


By M. U. Schoop 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MRW BURN, ELLIS AND Pryor, 
Chartered Putent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
arc those of communicators of inventions. When Complete Spec i ation acom- 
panies application, an asterisk is ed. 

Unless otherwise stated, the application is made in London. 

February 14, 1903. 
3,509 G. SrgRRYN and W. H. Woop. Birmingham. 
3,521 A. E. Farrow and W. BLENHEIM. Windsor. 
electric switch. 
3,522 C. Hatt and F. II. Hart. Birmingham. Electric ignition, 
4,556 F. D. GARRARD. Dynamos, motors and the like. 


February 16, 1903. 
3,567 F. Brown and C. M. Brown. Walsall. Transposing switch, with 
resis'ances for connecting dynamos as motors for starting engines. 
3,572 W. E. Groves. Birmingham. Electrical measuring instrument. 
4,576 J. T. Pearson. Durnl-y. O vechead equipment of electric tramways 
and cara. 
3,584 W. Hocken, T. Hock RN and F. T. Brooks, Plymouth. Cable drum. 
5,589 B. Tuomas and E. THoMas. Manchester. Regulation of boosters. 
5,605 G. L. HocaN. Electric lamps. 
5,636 S. EvERSHED and EvgRSHED AND VIGNOLES, Electric soldering irons. 
5,049 J. Y. Joanson. Arc lamps. (Voltohin E.G.A.G., Germany.) 
3,655 R. N. LENNox aud W. DErRIES, Incandescent lamps. 
5,656, 5,657 and 3,653 J. S. RAWORTH. Motors and regulating devices for 
clectric vehicles. 


Lamp holders, 
Pneumatic control 


February 17, 1903. 

5,675 H. BnEckNELL, E. M. Munro and H. I. Rogers. Bristol. Automatic 
shunting points for trolley wires. 

5,686 J. B. Leere. Preventing spraying or overflow in storage cells. 

3,695 G. Musso. Manchester. Wireless apparatus acting on typewritera" 

3,698 M. LiLiENFELD. Glasgow. Electrozes of arc lamps.“ 

3,700 A. T. M. Marner. Dundee. Cleaning grooves and tread of electric 
tramway rails. 

5,704 O. S. BRAGSTAD and J. L. La Cour. 
machine applicable as converter, motor and generator. 
applied for, April 29, 1902, date of application in Nor way.)“ 

5,705 Crompron & Co. and R GOLDSCHMIDT. Single-phase, alternate- 
current motors. 

5,709 A. E. Burton and T. J. Leaca. Electrical overhead poiat. 

5,719 G. P. McDoNNELL.. Interrupters for electric circuits.* 

5,757 E. R. Doveras. Magnetic elutches.“ 

5,744 and 4,171 C. W. S. CRawLEY. Introducing leads into ex aus ed 
bulb: or globes, more especially applicab'e to convertera for 
alternating electric currents. 

3,761 Sır O. J. LODGER and A. M. Lopdx. 

3,777 SIEMENS Bros, & Co. 
electric michine, 


SPECIFICATIONS PUBLISHED. 
Norx.— All Specifications can be obtained at the uniform price of 8d. each, 


1902. 

21,648 Siemens Bros. & Co., LYDALL and DUKE. 
motors on electric cars. 

22,249 Scuarr. Production of high-frequency currents. 

25,606 HoGner, Arc lamps. 

24,742 Stewart and Dick. 
conductor system. 

25,175 Smitru. Pendant electrolier and switca connections. 

26,071 HoPrgLT. Manufacture of arc-lamp electrodes 

26,588 SACERDOTE. J)ynamo-electric machines. 

27,132 Mosier. Applying electricity to the body superficially. 

27,720 Witson. Batteries. 

27,955 CoNsANS AND Consans. Pneumatic devices for automatically start- 
ing rheostats of electro-motors driving organ-blowing apparatus 
and reducing starting lod on such motors. 

23,013 CHLORIDE ELECTRICAL STORAGE Co. (Soc. Anon. pour le Travail 
Electriques des Métaux). Negative electrodes and method of 
forming them. 

28,539 Favarcer, Electromagnets and armatures translating electric 
current into motion. 

28,789 FREEMAN. Rheontats or heaters. 

28,792 Kruecer. Electric heaters and rheost ats. 

28,807 Hatsty ELECTRIC GENERATOR Co. (Halsey Electric Generator Co.) 
Galvanic batteries. 


Germany. Alternating-curreot 
(Date 


Elec ric ignition. 
Automatically shifting brushea of a dynamo- 
(Siemens and Halske A. G., Germany.)“ 


Control of the electro- 


Electric railways on a mixed battery and 


1903. 
267 SHEEHY and CunrHEY, Electric signalling and controlling appa- 
ratus for railway and tramway systema. 
871 Marks (American Reminder Clock Co.). Electrical reminder clocks. 
964 GiN. Process of electrolytic manufacture of aluminium. 
1,634 Hunt. Trolley frame and bracket. 
1,670 R&ip. Generating electricity. 
1.948 IN NES-BAlLLIE, bARHAM AND BULBRECK, Elec ric vehicles. 
2,544 WILKIE. Combination fireproof draw in system of wiring. 
2,547 La Rocak, Quick break switches. 
2,644 Epwanps. Switch operating devices for conduit systems. 


3,072 and 3,073 Ransrorp (Kellogg ‘Switchboard and Supply Co.) 


Telephone apparatus, 
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COMPANIES' MEETINGS AND REPORTS. 


Anglo-American Telegraph Co. (Ltd) 

The half-yearly meeting was held on Friday last under the presidency 
of Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. H. Wells) having read the notice convening 
the meeting and the auditors’ report, 

The CHAIRMAN said: There is little to detain you with to-day, but 
the few remarks I have to make will, I think, be found, on the whole, 
favourable as to the position of the company. Traftic receipts have 
increased for the half-year by £9,297. 118. 9d., interest by £250. 14s. 11d., 
and the income from the Joan of our es. Minia ” for repairs to another 
company's cable was £4,499. 6s. 9d. The total increase in receipts is 
£14,011. 135. 5d. The increase in working expenses, chiefly normal, was 
£3,406. 16s. 11d. The cable repairs debited to working expenses are 
another £3,484. 11s. 10d., making altogether an increase of C6, 962. 10s. 6d., 
and giving us a balance of income over expenditure of £7,049. 2s. 11d. 
With the balance brought forward we have an increased amount available 
for dividends of £7,490. 8s. 6d., but we have paid in dividends for the 
half-year, including those we propose to-day, £8,750 more, and 
consequently our carry forward is smaller by £1,259. 11s. 6d. 
Our trafic balances, as you will see by the balance-sheet, have 
increased by £38,303. 6s. This is due to our having carried a larger 
quantity of other companies’ traflic during the half-year. You 
are, of course, aware that when the cables of other companies in 
the pool are broken or unworkable, the other members’ cables have 
to carry their trattic, and there has been rather more liability than 
usual arising from this cause. One other matter I have to mention—the 
repair of one of our deep-sea cables. In the renewal fund account the 
item reads, “ To repair of 1873 cable, expenses to date, £12,190. 7s. 11d.“ 
That sum will not, however, cover the whole cost of the repair, as we 
cannot tell exactly what this will be. We have managed to complete this 
repair by inserting only 43 miles of new cable, and we consider our 
captain and the cable experts on board the Minia" have effected this 
repair with the greatest possible dexterity. We have always to face the 
contingency of one of our old cables being in such a condition that we 
may nct be able to lift it. This was not the case, however, with the 1873 
cable, as, although we lifted it again and again and found it bad, yet at 
last we came upon a good sound bit of cable, hanging, as it were, on the 
top of a mountain only 700 fathoms down, whereas the sea bed in that 
part of the Atlantic goes down to 2,300 fathoms. The only other repair 
we have had to make during the half-year I have already mentioned. 
For this repair, which it was not worth while to bring the“ Minia” across 
the Atlantic to make, we chartered the c.s. ‘ Britannia," belonging to 
the Telegraph Construction and Maintenance Co., nnd the work was 
promptly done. Since our last mecting the International Telegraph 
Conference has held its sittings in London. The tendency at these 
conferences is to re-arrange matters in such a way that the telegraph 
conipanies suffer to some extent. There has been nothing, however, 
happened at the Conference which completed its labours in London in 
June, to affect us to any serious extent. With these remarks, I move 
the adoption of the report and accounts. 

Sir GERALD FITZGERALD, K.C.M.G., seconded the resolution. 

Mr. RUTTER complained that any sum set aside for repairs came 
exclusively out of the moneys from which the deferred shareholders 
must look for their dividends. He urged that a more equitable arrange- 
ment should be made. 

Mr. BAGGALLAY, who said his holding in deferred shares was six 
times that of his holding in preference, did not agree at all with Mr. 
Rutter. It was absolutely necessary, in a company like the Anglo- 
American, to have a reserve fund equal to all possible demands. He 
was particularly gratified to find that their 1873 cable could be repaired 
at so small a cost; but the day would come when they could not repair 
that cable, and unless they had a large reserve to renew their old cables 
they would be in a bad position. 

Mr. RUTTER: Someone is going to lay a cable from Glasgow to 
America at an estimated cost of £250,000. 

The CHAIRMAN: I may say that if thev do lay a cable for £250,000 
it will not be one we shall be at all afraid of. 

Mr. BAKER said he thought the time had come when they should 
cease putting £6,000 every quarter to the renewal fund, which had now 
reached £900,000 odd. He asked whether any fresh news was available 
concerning their old trouble, the French legal action. 

The CHAIRMAN: Mr. Rutter has been speaking under a misappre- 
hension. Our preferred stock is only preferred ordinary stock. It has 
no other preference. With regard to the renewal fund, the directors 
attach the greatest importance to this, and we should be extremely sorry 
to see any steps taken to lessen it, at any rate until it has reached 
£1,000,000 sterling. We have the old 1873 and 1874 cables, and although 
we have succeeded in mending the 1873 cable this time, the time 
will come when we shall not be able to do so; therefore the only safe 
and right policy is to maintain our renewal fund at a high figure. 

Mr. JOHN NEWTON: We are compelled to maintain a certain 
number of cables in order to preserve our position in the pool; therefore 
it is absolutely necessary to maintain tlie company as if the whole of the 
shares were simply ordinary shares. It must not be overlooked that we 
have, in order to maintain our revenue, to maintain the requisite number 
of cables. For myself, I do not at all agree that the life of a cable is 
30 years. It all depends upon the formation of the bottom of the sea, 
and I believe in the case of our cables we shall be able to maintain them 

for another 30 years. 
The CHAIRMAN: I hope Mr. Newton’s outlook may be the true one. 
With regard to the French law guit, I learn that the gentleman in whose 


hands the matter at present rests has applied to have the appeal heard 
not later than January next, and this is all that can be said. 

The resolution was then carried unanimously, and a vote of thanks to 
the chairman and directors terminated the proceedings. 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—The directors’ report 
for the half-year to June 30 states that, including the sum from last half- 
year, the balance of profit, after providing for interest, is £3,027. 9s. 8d., 
and the directors recommend a dividend at the rate of £4 per cent. per 
annum (absorbing £3,000), and writing off £661. 11s. 6d. to depreciation 
reserve, leaving £265. 188. 2d. to be carried forward. The number of 
passengers carried during the half-year was 789,020, the receipts from 
all sources being £10,748. 3s. 1d. 


CENTRAL LONDON RAILWAY CO.—The chairman (Sir Henry Oakley) 
presided at the meeting on Wednesday. and referred to the Royal Com- 
mission on London Traffic and to the bill lodged by the company, which 
was likely to be suspended until next session. They had expended on 
capital account in sundry improvements out of revenue about £103,000, 
which would have to be replaced during next year in order to enable 
them to carry on the business and to pay dividends. They had spent 
£119,000 for additional motor cars and carriages. The Board of Trade 
Commission on Vibration had recominended that, in lieu of the engines 
which they had hitherto used, they should adopt the principle of motor 
cars, which really was, in fact, putting a light engine under the leading 
carriage and another under the rear carriage, so dividing the weight and 
rendering vibration practically impossible. That recommendation they 
were bound to adopt, and they had now got 68 new motor carriages. 'l'hey 
had worked them for some time with remarkable success. So far as work- 
ing went they saved coal, and facilitated the dispatch of trains at either end, 
because there was no detention such as was previously caused by changing 
engines. So far as they had been able to test it, they thought they could 
rely that the discomfort which had been complained of had been practically 
banished. It threw out of use a number of engines which represented 
about £69,000. They had also established at Bond-street station a sub- 
station for separating the lighting and lifting of the railway from the 
central power. They had found on several occasions great inconvenience, 
from interruption in the current on the main rail, which affected the 
working of the lifts and also to some extent extinguished the lights but 
the sub-station which separated the lifts and the lighting from the 
ordinary work would obviate this. They had established a large fan at 
Shepherds Bush, and during the few nights they had had it in full work 
they were enabled to clear the whole air in the tunnel three times within 
an hour, and in the morning travellers told him that the freshness and 
sweetness of the air was remarkable. They carried in the half.vear 
800.000 more passengers than in the corresponding half-year, but last 
year they were benefited by an influx. almost an overflow, of passengers 
during the days assigned to the peace festivities and ihe Coronation. 
That had a stimulating effect upon their traffic. They carried 2,900,000 
workmen, or about 124 percent. of the total number, at half fares. The 
effect was that they earned rather more than 14d. on every passenger 
carried. They had earned £2,100 more money at £3,000 less cost. Their 
rates and taxes had increased by £4,301, so that although they gained 
on working £5,000, that improvement had been reduced to about £700 in 
consequence of these taxes. The poundage on all their property averaged 
6s. 8d. in the £. The net balance was £102,406, including £27,017 from 
last half-year. The vibration experiments having been concluded, they 
thought it right to debit revenue with costs incurred on that, and for that 
alone there was a special expenditure of nearly £2,000, which they had 
charged to the half-year. They recommended dividends at the rate of 
4 per cent. on all stocks, and had provided for deferred dividend, leaving 
£45,000 to be carried forward. i 

CROMPTON & CO. (LTD )—The chairman (Mr. J. Trotter) presided at 
the meeting on Wednesday, and said the past year had been one of 
exceptionally hard work and very small profit. The poorer results had 
not been due to want of energy on the part of the staff, for the sales had 
been by far the largest the company had had to deal with. Prices ruled 
exceptionally low, competition by home and foreign manufacturers had 
been very keen, and there had been little profit to be made. Three years 
ago, when lighting on a large scale was concerned, they had really only 
three competitors, but now there were from 15 to 20. Municipal work 
a few years ago was fairly remunerative, but now competition was fiercer 
in it than any other branch. In 1899 the company had got an order for 
a certain machine at £3,456, whereas a short time back they tendered 
£2,880 for the same article and were not low enough to secure the order- 
No doubt the Germans and Americans were giving us a deal of trouble by 
selling their surplus stocks here. There was much truth in the statement 
that England was a dumping ground for surplus stocks, which were often 
sold for less than cost price. The remedy, he thought, lay in the reform- 
ing of British methods, and in the improvement and education of their 
skilled workmen. Greater skill in designing, and greater attention to 
customers’ wants were necessary. A stundardising of patterns would 
make competition with foreigners more easy. Municipal restrictions 
and onerous conditions of tendering for municipal work should be 
removed, and municipal trading, it was clear, required a check put upon 
it. With continued hard work he hoped the company would come back 
to the good times of a few years ayo. 


GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY CO.— At 
the meeting on Saturday the chairman (Sir Henry Fowler) said the capital 
expenditure during the half-year had been £658,331, and the total expen. 
diture to date was £900,326. The share capital created was 44.825.000, 
and the amount still unissued 44,003,450. Estimated expenditure for 
the current half-year was £750,000. The engineers’ report showed satis- 
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factory progress with the construction of the works. Rent became due 
from the Underground. Electrie Railways Co. that day. He moved the 
payment of a dividend at the rate of 4 per cent. per annum, less tax. 
This was approved. 


LANCASHIRE AND YORKSHIRE RAILWAY CO.—At the meeting on 
Wednesday the chairman (Sir Geo. Armytage) said there could be no 
doubt the falling off in the number of passengers carried was entirely due 
to the electric tramways having taken a great many short-journey pas- 
senyers from thei, but notwithstanding this they had received considerably 
more revenue for passenger traflic than in the corresponding half-year. 
The work in connection with the electrification of the Liverpool and 
Southport line was progressing satisfactorily, and he hoped it might be 
tinished and opened before they met again. 


LIVERPOOL OVERHEAD RAILWAY CO.-- The report of the directors for 
the half-year to June 30 shows gross receipts of £41,664. 6s., und work- 
ing expenses £32,005. 8s. 9d., leaving 49, 658. 17s. 3d. The number of 
passengers carried was 5,574,089, compared with 5,026,422 in the June 
half-year of 1902. The bill of the Cheshire Lines Committee for powers 
to effect a junction with the railway at Herculaneum Dock has received 
Royal assent, and the bill of the Seaforth and Sefton Junction Railway, 
which will connect with the line at Seaforth, has passed the committees 
of both Houses of Parliament. ‘The negotiations with the Lancashire 
and Yorkshire Railway have made good progress, and when the railway 
is connected up with those important main lines, it will form a valuable 
link in their through trathe, from which the directora anticipate consider- 
able advantage. After deducting interest the balance is L5, 858. 17s. 3d., 
and with £4,013. xs. 7d. from December £9,872. 5s. 10d. is available 
for dividend. The directors propose dividends (less tax) of 5 per cent. 
per unnum on the preference (£3,000), and 1} per cent. on ordinary 
shares (£3,125), leaving £3,747. 5s. 10d. to be carried forward. 


METROPOLITAN DISTRICT RAILWAY CO.-— At the meeting vesterday 
(Thursday) the directors reported that the receipts for the half-year to 
June 30 were £202,518, against £202,974 for the corresponding half of 1902. 
The working expenses had been £112,982, aguinst £112,602. The profit 
was £89,935, against £00,372. After paying interest and rent charges the 
balance was £18.127. The Ealing and Harrow Railway was opened on 
June 28, and is being worked by an electrical service of trains. The 
delay of the Metropolitan Company in the construction of the Harrow and 
Uxbridge Railway still intlieted considerable loss upon the company. The 
Hounslow Railway had been acquired by the company. On the White- 
chapel and Bow line a large tratlic was being carried morning and 
evening, but the line could not te properly utilised until the railways 
were worked electrically and arrangements made for a greatly increased 
through service of trains over the Tilbury Railway. The work of con- 
verting the railway from steam to electric traction was steadily progres- 
sing. The power house at Lots-road was well advanced. The sub-stations 
were in a forward condition, and all arrangements had been made with 
the Board of Trade and the publie authorities for laying the cables, 
The chairman (Mr. R. W. Perks, M.P.) gave some interesting par- 
ticulars of the progress made with the scheme for the conversion of 
the line to electric traction. The work of ** eleetrification " was (he said) 
preceeding very rapidly. There were at present 1,000 men employed, 
600 men being engaged constantly in laying the conductor rails, carrying 
the ducts under the platforms, and doing general constructive work, which 
had already been completed on the Ealing and Harrow line. The work 
had to be done under extraordinary conditions, mainly at night, which 
militated against progress. The generating station at Chelsea was already 
carried up to à great height. The chief engineer reported that the con- 
tractors would in four months complete building the dock walls and barge 
basins, and that the whole of the steelwork was now ready to be put into 
position. 40 miles of ducts had already been laid. As soon as the 
widening of the Tilbury line down to Barking was completed they hoped 
to run their electrical trains by a five minutes’ service away to East Ham. 
Under their electrical system they hoped to increase the number of 
trains they could run. He did not see any reason why, if the Board of 
Trade sanctioned their automatic signalling apparatus, they should not 
run 40 to 50 trains per hour. Their electrical engineers proposed to run 
a five minutes’ service of trains from and to Wimbledon, Richmond, 
Hounslow, Ealing and Harrow. The Metropolitan Co. were urging them 
to increase the number of trains running upon the Inner Circle. At 
present they ran six in the hour; it was possible that by arrange- 
ment they might increase the service to 10 per hour. The roll- 
ing stock which was now being ordered for the District Railway 
would provide a carrying capacity of from 100,000,000 to 120,000,000 
passengers per annum. It might be necessary to ask Parliament to 
sanction a uniform fare of 2d. all over their railway, without reference 
to class, regardless of place of booking and destination, and the time 
at which they might book. They carried at present from 45,000,000 to 
50,000,000 people a year. 


METROPOLITAN RAILWAY CO.—At the meeting last week the chair- 
man (Mr. J. J. Mellor) said contracts for the conversion of the line to 
electric traction were well in hand, and the works at Neasden had 
proceeded without hitch of any kind. The power house should be com- 
plete and the machinery erected by the end of the year, and every month 
which witnessed the further progress of the work convinced them of the 
wisdom of the course they adopted when they decided to put down their 
own power house. They were pushing forward the equipment of the 
permanent way, and had made what they considered favourable contracts 
for the conductor rails and for some new corridor, motor and trailer cars 
now being built. The British Westinghouse Co. were supplying the whole 
of the machinery and plant, and thus they were practically responsible 


for the complete and efficient working of the whole of the electrical 
system. Referring to the prospects of the company, he felt confident 
that electrification would inaugurate a new era of prosperity for the 
railway, and he reminded the proprietors of the enormous advantages 
they possessed in the great size of their tunnels, affording ample Space 
for passengers to alight in the event of a mishap and walk to the nearest 
station. The nearness to the surface and the wide openings for 
ventilation were another great advantage. He prophesied from these 
advantages that the company would be assured of continued success. 


NORTH METROPOLITAN TRAMWAYS CO.—In the report for the June 
half-year the receipts are piven as £340,337 and expenses £329,720 
leaving £10,617 net profit. Taking credit for £466 from last account, 
and with miscellaneous receipts (including: sum received from Metropolitan 
Electric Tramways (Ltd.) for interest), the balance was £14,124. After 
providing for interest £11,499 was available for division, and a dividend 
at the rate of 24 per cent on the ordinary shares (less tax) is recommended, 
The negotiations with West Ham Corporation have been concluded, and 
the lines passed into the hands of the Corporation on June 30. It has 
been decided to apply to the Board of Trade for permission to sell small 
portions of tramways within the County of London which still remain in 
the possession of the company, and the user of which has been granted 
to the Metropolitan Electric Tramways (Ltd.). 


WATERLOO AND CITY RAILWAY CO.— The half-yearly general meet- 
ing took place yesterday at Waterloo Station, under the presidency of 
Lieut.-Col. the Hon. W. Campbell. The secretary (Mr. Godfrey Knight) 
having read the notice convening the meeting, the Chairman stated that 
the traffic during the past half-year was greater. than in the correspond- 
ing half-year of 1902, although less than in the intermediate half-year 
ended December. The company carried 41,739 more passengers than in 
the half-year to June, 1902, and there was an increase of 47 in season 
ticket holders. The receipts from passengers, after deducting Government 
duty, were more by £225, rents were more by £12, and transfer fees were 
less by 43. Working expenses were more by £307, and were at the rate 
of 46 per cent., against 44:84 per cent. this time last year. General 
charges were less, and they carried to net revenue a balance of £4,084, 
There was enough to pay a dividend of 33 per cent. on the ordinary stock 
but not quite enough to pay 31 per cent., but they had in reserve £1,800 
profit made on the sale of Consols (the Parliamentary deposit), and they 
decided to take £300 of this and place it to credit of the net revenue. 
This enabled them to declare a dividend of 3} per cent. per annum, 
absorbing £8,775, and leaving £175 to be carried forward. This line 
was doing very well, and the trains ran with great regularity, there being 
very few failures. They would like to see the traffic increase, but at the 
present time the working company ran as many trains as they could. If 
the storage accommodation for trains were enlarged, they might be able 
to run more trains, and they would perhaps see this carried out in the 
near future. Their trattic depended largely on the weather, a wet or dull 
day bringing more people tothe line. In that respect it was the opposite 
of the overhead railways. The report and accounts were adopted. The 
dividend (less tax) is payable to-morrow (Saturday). 


NEW COMPANIES REGISTERED. 


— — 

COLUMN PRINTING Co. (LTD.) — Reg. July 31, capital E 10.000 in £1 
shares, to acquire business of Column Printing Telegraph Syndicate (Ltd.), 
to erect wires and apparatus for transmitting news (especially between 
persons in the same district), to act as newsagents, kc. First directors: 
J. Moore, W. P. T. Forbes and J. H. Harris. Reg. oflice, 5, New Bridge 
street, E. C. 

EKSTROMER ACCUMULATOR CO. (LTD.) — Reg. July 29, capital £25.000 
in £1 shares, to acquire a patent provisionally accepted in the name of 
E. C. Ekstromer and another (7,773 of 1903) relating to improvements in 
accumulators and apparatus for preparing and applying the same, and 
any foreign patents to be granted in respect thereof, to adopt an aprec- 
ment with E. C. Ekstromer, G. H. Lloyd and C. von Buch, and to carry 
on the business of manufacturers of and dealers in accumulators, dynamos 
and electrical apparatus, &e. 

GEO. HIGGINSON AND CO. (LTD.)—Reg. July 30, capital £3,000 in £1 
shares, to take over business recently carried on by G. Higginson, to 
adopt an agreement with A. C. C. Codd and G. Higginson, and to carry 
on the business of mechanical and electrical engineers, tool makers. &e. 
First directors G. Higginson, A. C. C. Codd and W. P. Digby. 

TIMOTHY MORRIS (LTD.) — Reg. July 20, capital £2,000 in £1 shares, 
to acquire business of electrical engineers carried on by T. Morris and 
G. H. G. Jenkinson as Timothy Morris & Co. at Birmingham, and to carry 
on the same and the business of general engineers, manufacturing elec- 
tricians, manufacturers of scientific apparatus, &e. First directors: 
T. Morris, A. C. Townsend, A. Tomkins, W. H. Harvey, H. Tomkins and 
C. Tomkins. 


NORTH WALES POWER AND TRACTION CO. LTD.) — Reg. July 30, 
capital £270.C00 in £5 shares, to enter into contracts with Bruce Peebles 
& Co. (Ltd), the Northern Counties Traction Co. (Ltd.), J. Tonikinson, 
M. P., and Col. H. Platt, C.B., and with the Portmadoe, Beddgelert and 
South Snowdon Railway Co., and to carry on the business of electricians, 
electrical, mechanical and general engineers, suppliers of electricity, pas, 
&., owners of tramways, railways, motor cars and other means of trans- 
port. &e. The subscribers include J. Tomkinson, M. P., J. E. Rawlins, 
A. Deedes, Col. H. Platt, C.B., and J. Beecham (each with 100 shares). 
First directors: J. E. Rawlins, J Beecham. J. Tomkinson, M. P., Col. H. 
Platt. C. B., and A. Deedes, (This company's prospectus is advertised on 
another page.) 
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NOTTINGHAM ELECTRICAL CO. (LTD.)— Reg. July 28, capital £1.000 
in £1 shares, to carry on business of clectricians, suppliers of electricity, 
manufacturers of and dealers in electrical apparatus, electrical and 
general engineers, &e. Reg. oflice, 13, Farmer’s Factory, Sherwood-street, 
Nottingham. 


CITY NOTES. 


——— 


MEMORANDA.— Bank rate 3 per cent. (since June 18, 1903). 
silver 253d. per oz. (Aug. 6). Consols 903—907; for money, 903—91 
for account; 24 per cent. 901—907 (Aug. 6). Consols Pay Day. Sept. 1; 
5tocks and Shares Continuation Days, Aug. 11 and 25; Ticket Days, 
Aug. 12 and 26; Pay Days, Aug. 13 and 27; Mining Share Carry-over 
Days, Aug. 10 and 24. 

BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. LTD.) - An 
ordinary dividend for the half-year ended June 30, at the rate of 9 per cent. 
per annum, has been declared. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD).—The directors have declared an interim dividend at the rate of 
8 per cent. per annum for the half-year ended June 30. 

CITY OF YORK TRAMWAYS CO. The report for the past half-ycar 
states that the directors applied to the Corporution for consent to adopt 
electric traction and to extend the lines to Acomb, Clifton and other 
places, but the Corporation have refused consent. 


CONSOLIDATED ELECTRICAL CO. (LTD.) - The subscription list opened 
on Friday last of an issue of 15,000 cumulative 6 per cent. preference 
shares of £1 each in the above company, which, as our readers are 
aware, was recently formed as a re-construction of the well known Con- 
solidated Telephone Construction and Mfg. Co., whose business was 
taken over by the new company as a going concern. The authorised 
capital of the company is £125,000 in £1 shares. 109,096 of these shares 
have been issued as ordinary shares, and 904 ordinary shares are held in 
reserve for future issue. 108,339 of the above-mentioned ordinary shares 
were allotted credited with 15s. paid, and 757 were subscribed and fully 
paid. The object of the re-construction (the prospectus states) was to 
provide the undertaking with working capital for the developments of its 
manufacturing business, which includes work for many of the principal 
Government departments, the railway companies, the telephone com. 
panies and the municipal authorities. The new company acquires, in 
addition to the frechold and leasehold premises, machinery, stock, &c., 
of the old company, an interest in 35,400 shares, and holds £12,600 in 
debentures in the Anglo-l'ertuguese Telephone Co. (Ltd.). Subscribers to 
the present issue are entitled to certain cumulative preferential divisions 
of profits, &c., and the right to convert their shares into ordinary shares 
at three months’ notice. The prospectus will be found set out in abridged 
form on another page. 


HARROW ELECTRIC LIGHT AND POWER CO. (LTD.)——Mr- G. W. 
Spencer Hawes, M.I.E.E., of Westininster, has been elected a director of 
this company. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.) — An interim dividend at 
the rate of 5 per cent. per annum for the six months ended June 30 has 
been declared. 


NORTH WALES POWER AND TRACTION CO. (LTD.) — Subscriptions are 
invited to an issue of 50,600 shares of £5 each in the above company. 
The company is established to generate and supply electrical energy in 
North Wales. An abridged prospectus concerning this issue will be 
found on another page. and it is important to observe that the subscription 
list closes to-day (driday) for both town and country. The full prospectus 
contains a large amount of information concerning the company and its 
prospects, which are intimately associated with the Portmadoc, Beddge- 
lert and South Snowdon Railway, whose undertaking it is proposed the 
North Wales Company shall acquire by subscription for the whole of its 
capital. In addition to this outlet for the North Wales Company's elec- 
trical energy, it is proposed to supply current to a number of towns 
in the Snowdon district, to local quarry owners, and in bulk to more 
distant consumers. The current will be generated by water power 
from lakes on Snowdon and in the neighbourhood of Conway at low 
cost. From one water source under the company's control, Lake Livdaw, 
it is estimated by the company’s engineers that 6,000 n.r. can be obtained 
for over 800 working days in the year, due allowance being made for 
losses in transmission, &c. The prospective revenues of the company 
have been estimated by Mr. 8. B. Cottrell, engineer and manager of the 
Liverpool Overhead Railway Co., at figures sufficient to provide amply for 
share and debenture dividend and interest. Already a tender has been 
accepted from Messrs. Bruce Peebles & Co. (sole manufacturing licensees 
of the Ganz railway patents for the British Empire), who offer to con- 
struct and equip that portion of the Portmadoe undertaking now to be 
constructed, and to electrify that part of the railway now being worked 
by steam power. The total capital of the company is £270,000 in £5 
shares, the directors having power to issue debentures up to £135,000. 

OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY LTD.) An 
interim ordinary dividend at the race of 5 per cent. per annum for the six 
months ended June 30) and the half-yearly preference dividend to Aug. 15 
have been declared. 

PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS AYRES 
(LTD.)—A meeting of the holders of tne 4 per cent. debentures will be 
held on 12th inst. to consider three resolutions in regard to the agree- 
ment between the company and the Deutsch Ubersee Elektricitats- 
Gesellschaft, of Berlin and Buenos Ayres. 

QUEENSTOWN (CAPE COLONY).—A company, entitled the Queenstown 

General Electric Co, (Ltd.) has been formed with a capital of £25,000 to 
acquire & concession for establishing electricity supply. 


Price of 


STOCK EXCHANGE NOTICES. —Aug. 19 has been appointed a special 
settling day in 30,390 cumulative preference £1 fully and partly paid 
shares and 9,114 ordinary £1 fully and partly paid shares of the British 
Electric Transformer Co. (1903), Ltd. The committee have been asked 
to allow 20,000 fully-paid £5 ordinary shares of Edmundson's Electricity 
Corporation. (Ltd.) to be quoted. 
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PIBCTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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THE article on “Electric Traction with Single-phase Motors,’ 
which will be found in another column of this issue, although 
not going into details, is indicative of what may happen in the 
very near future. It has long been the dream of tramway 
engineers—and even of engineers not connected with tram- 
ways—to see the continuous current motor replaced by the 
alternating-current single-phase motor, and now this dream 
appears to be approaching realisation. Some time ago a great 
deal was written and spoken of a single-phase system devised 
by Mr. LAMME, of America, but owing, it is said, to patent 
procedure, little has been heard subsequently. Perhaps when 
the necessary legal formalities have been completed and the 
system adequately protected we shall be enlightened. In the 
meantime it is gratifying to observe that others are attacking 
the problem in a vigorous manner. | | 

s . . 5 a — ` 

THE House of Lords last week delivered judgment on the 
appeal in the action as to the validity of the City electric 
lighting contracts. This judgment, which is set out in another 
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column, upholds the decision of the Court of Appeal, which 
pronounced two of the contracts under which the City of 
London Electric Lighting Co. have been supplying electric 
energy for public and private lighting since 1891 invalid, 
while the third contract has been upheld. Though we cannot 
conceal our disappointment at the result, we acknowledge that 
under the circumstances their Lordships had no option in the 
matter. The judgment may be legally and technically correct, 
but it certainly does not mete out justice to the company, 
which carried out its obligations under the contracts in question 
for a number of years before their validity was questioned. 
The LORD CHANCELLOR, who delivered the judgment, was 
also clearly of this opinion, for he expressed regret at being 
forced to come to the conclusion set out in the judgment. 


— A 


To the ordinary layman it seems strange that a company 
should be heavily punished for breach committed by their 
predecessors in title of a provision of an obsc ure private Act 
of Parliament, more especially as the contracts were entered 
into by the late Commissioners of Sewers after full and open 
discussion, and neither fraud nor anything approaching fraud 
was alleged by those who challenged the validity of the con- 
tracts; moreover, the assignment of the contracts by the 
Brush Company and the Laing, Wharton and Down Syndicate 
to the City of London Company took place with the consent 
and approval of the Commissioners of Sewers. We regret, 
therefore, that their Lordships felt bound by the provisions of 
section 42 of the London Sewers Act, 1848, which provides that 
no member of the City Corporation shall be interested in any 
contract entered into by or on behalf of the Commissioners of 
Sewers under pain of such contract being declared null and void. 
It is unfortunate that the parties did not take the advice we 
tendered in our issue of March 1, 1901, and refer the points 
in dispute to arbitration, especially as the Corporation only 
professed to test the validity of, and did not repudiate the 
terms of the contracts. If they had acted as we then advised, 
it is more than likely a solution acceptable to both parties 
would have been found, and the great expense and delay 
involved, as well as the friction engendered, by litigation, 
would have been avoided. However, the company have the 
consolation that they are dealing with a public body which is 
noted for its honesty and integrity, and, seeing that the Cor- 
poration have had the benefit of the contracts, no doubt they 
will meet the company's claims in a fair and equitable spirit. 


D 
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SOME interesting facts were elicited in the recent discussion 
(reported at some length in this issue) on Dr. PANTON'S Paper 
on the methods of “stimulating demand." Any device for 
obtaining sufficiently remunerative load to fill in the gaps 
between the peaks is to be welcomed, if it can be adopted 
without engendering distrust in the minds of the consumers. 
It must be borne in mind that it is not only the special 
between-peak consumers who have to be considered in this 
connection, but also those others who do not profit by this 
preferential treatment, and may think that they have the same 
claim to the lower charges as their fellow-townsmen with more 
accommodating loads. Such a system as that adopted by 
Mr. CHRISTIE at Brighton should work extremely well, how: 
ever, if carefully engineered. 


—— 


WE publish in full this week the report of the Joint Select 
Committee of the two Houses of Parliament on “ Municipal 
Trading." As our readers will have seen already, from the 
abstract published in our last issue, the report does not deal 
with the whole of this wide subject, although the reference to 
the Committee was couched in very general terms. A report 
upon all the matters which could reasonably be covered by 
the title “Municipal Trading” would be an extremely 
valuable and instructive treatise, but it might fill several 
volumes. Moreover, since the Committee only commenced its 
sittings after Whitsuntide, it would have been useless for it to 
attempt such a task. Probably the most important subject for 
inquiry, or at all events the one of greatest urgency, was the 
question of municipal accounts, and, therefore, the Committee 
has been well advised to deal with it first. No fault can be found 
with the recommendation of a stricter audit more under the 
control of the Local Government Board or another specially 
constituted Government department. We trust that Parlia- 
ment will give effect to this recommendation next session, and 
that the local authorities themselves will give it every support 
and loyally co-operate with the Board, whether it be the 
existing Local Government Board or a new Board of 
Commissioners of Local Audit." 


— lo 


AN interesting article on “ The Therapeutic Effects of the 
Salts of Radium,” by JouN MACINTYRE, M.B., appeared in a 
recent issue of the British Medical Journal. Dr. MACINTYRE 
does not venture any definite opinion regarding the true 
therapeutic value of radium compounds, but he cites certain 
cases which would lead the observer to think that the 
compounds possess certain beneficial properties. For instance, 
in one case a woman had developed a small patch of lupus on 
the dorsal surface of the right hand, and after three weeks of 
daily exposure to radium, for intervals varying from twenty 
minutes to half an hour, the part healed up and the lesion 
disappeared. In the second case, the lupus appeared on the 
nose, but after similar treatment it also healed. This was 
after the Finsen light had been tried during the previous year 
and had proved only temporarily successful. The third case 
mentioned was one of rodent ulcer; under the influence of 
radium the discharge dried up and improvement in the 
patient's condition was evident. 


IN our legal columns this week will be found a report of the 
appeal by Messrs. Chamberlain and Hookham from a decision 
of the Appeal Court affirming the judgment of Mr. Justice 
FARWELL in the matter of Chamberlain and Hookham (Lt.) 
t. Bradford Corporation. It will be remembered that the 
action was in respect of a meter used by the Corporation of 
Bradford, which, the plaintiffs said, was an infringement 
of their patent. Mr. Justice FARWELL held that there had 
been no infringement, and the Appeal Court upheld his 
decision, neither, however, giving a decision as to the validity 
The plaintiffs appealed to the House of Lords, 
and this appeal has just been dismissed with costs, so that the 


of the patent. 


meter, made by the British Thomson-Houston Co. and used by 
the Bradford Corporation, is declared definitely to have been 
no infringement of the Hookham patent. Since the action in 
the court of first instance, however, the case has lost much 
of its interest, as the patent in question has now expired. 


THE abstract of the Paper, in another column, on * Electrical 
Plant Failures, their Origin and Prevention," read by Mr. A. 
CAMPBELL CORMACK before the Institution of Mining Engi- 
neers, contains many interesting statistics. 
observe that in no less than 33:6 per cent. of the breakdowns 
was the commutator damaged. And it is still more significant 


It is significant to 


that in 12:5 per cent. of the cases where surface-fusion of the 
commutator occurred, the surface of the commutator had been 
destroyed by violent sparking. 


— — 


ONE of the most frightful calamities of recent years occurred 
on Monday evening on the Paris Metropolitan Railway. No 
statement has yet been published as to the exact origin of the 
fire, but it is evident that the consequent appalling loss of life 
was to a large extent owing to the behaviour of the victims 
themselves and of the driver of one of the wrecked trains. The 
latter, instead of extinguishing the outbreak of fire in the open, 
proceeded into the tunnel and refused to stop at a station when 
requested. When told to save themselves, the passengers did 
not seem to recognise that danger was imminent and clamoured 
for the return of their fares. "Whatever the origin of the fire, 
electrical or otherwise, the result must have been the same 
in these circumstances. 

——— ͤ — E $i À— — 


Personal.—Sir Wm. Preece is making very satisfactory pro- 
gress and is now well on the way towards complete recovery. 


Electric Crane at Hull. —An electric travelling crane has 
just been erected at the railway dock at Hull, for loading 
and unloading cargo. 


Hurricane at Dover.—Considerable damage was done at 
Dover, on Monday, by a heavy gale of wind. The Admiralty 
wireless telegraph station suffered, and the mast carrying the 
air wire snapped. 


Honorary Degrees.—The following honorary degrees in the 
University of Heidelberg have been conferred in commemora- 
tion of the 100th anniversary of the foundation of that 
university :—Doctor of Medicine, Sir William Ramsay; Doctor 
of Natural Science, Sir William Huggins and Dr. R. T. 
Glazebrook. 


Tramways and University.—At the meeting of the Sheffield 
City Council on Wednesday it was unanimously decided that 
£5,000 be contributed out of the surplus of the tramway 
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undertaking towards the new university building, on the 
condition that a charter be granted. Payment of the amount 
is to be spread over a period of five years. 

Visit of the King and Queen to Ireland.—No less than 
806,000 words had to be dealt with by the Post Office operators 
in Ireland during the course of their Majesties’ recent visit to 
Ireland. A special staff of 36 operators were sent from London 
and the provinces, under the superintendence of Mr. W. T. 
Smith, to cope with this abnormal traffic. In certain places the 
work was carried out under exceptional difficulties, tents being 
erected upon the peat. On Monday, July 27th, no fewer than 
124,000 words were transmitted from Belfast to various daily 
newspapers. 


Wireless Telegraphy.—A Reuter's telegram states that the 
American naval manceuvres have resulted in the capture of 
the attacking squadron. The “Olympia,” of the defending 
squadron, considered herself captured by the superior force of 
the attacking squadron, but before surrendering she sent a 
wireless message summoning the rest of the defending squadron, 
which was 25 miles distant. Her consorts, promptly respond- 
ing to the message, captured the hostile fleet, which, had 
the *Olympia" not been equipped with wireless telegraph 
apparatus, would have won. 


Blectrical Tramways and the Speed Limit. —W e are informed 
that summonses have been granted to Mr. Moffat Ford, 
managing director of the Motor Car Co. (Ltd.), London, against 
four drivers of electrical tramcars for the technical offence of 
driving above the statutory limit of 10 miles an hour, all being 
between 16 and 18 miles an hour, officially timed and certified. 
The police refused to take action, being quite satisfied, after 
two years' experience, that the cars were being driven to 
public safety. It is in order to demonstrate the unworkable 
nature of the 10 miles speed limit in towns that action is being 
taken, not one electric car observed being driven at or below 
this limit. 

Accident on the Isle of Thanet Tramways.—A somewhat 
serious accident occurred on Wednésday evening at Ramsgate to 
a car belonging to the Isle of Thanet Tramways and Lighting Co. 
As a car for Margate reached the top of the hill in Bellevue-road, 
Ramsgate, the trolley pole in some way became detached from 
the wire, and the car got beyond control, owing, it is alleged, 
to the brakes refusing to act. It ran down the hill and dashed 
into another car at the passing place, with the result that all 
the 19 passengers on the outside of the runaway car were 
thrown off, and 12 of them injured to such an extent that 
medical treatment was necessary. Many of the injured were 
visitors. 

Crystal Palace School of Practical Engineering.— Last 
Friday the certificates, awarded in connection with the summer 
term of 1903, were distributed inthe lecture theatre of the Crystal 
Palace by Sir James Fortescue-Flannery, M.P., in the presence 
of alarge gathering. This engineering school is of interest 
since it has from the time of its foundation—and this is so 
long ago that, as the principal, Mr. J. W. Wilson, remarked in 
his speech, the sons of former students were beginning to 
arrive—taught engineering by an approximation to the sand- 
wich system, i. e., alternate theoretical and practical periods of 
work of no longer duration than a couple of hours at a time each. 

Cable Interruptions and Repairs. 


Date of Interruption. 
May 9,1902 .. 


Date of Repair. 
Dominica—Martinique 
St. Lucia— Martinique 


3 May 9, 1902 
May 9, 1902 
July 10, 1902 


Guadeloupe—Martinique .... 
Puerto Plata—Martinique.... 


Anjer—Kalianda .......... Aug. 2,1902 .. — 
Cayenne—Pinheiros ..... .. . Aug. 13,1902 . — 
St. Lucia St. Vincent Sept. 19, 1902. — 
Reissi-Issa(Yemen)—Camaran Oct. 22,1902 .. — 
Paramaribo— Cayenne Feb. 27,1903 .. — 
New York—Hayti .......... Apr. 18, 1903  .. — 
Kwandang—Menado ........ July 1, 1903 Aug. 8, 1903 
Fao—Bushire .............. July 28, 1903 — 
Bolama—Bissao ............ Aug. 4,1903 .. — 
Antigua—Guadaloupe ...... Aug. 11, 1903 .. — 


Heavy Electric Locomotive.—The Railway and Engineering 
lieview of Chicago states that the General Electric Co. of 
America has completed the largest electric locomotive yet 
built. It is to be used in the tunnel of the Baltimore and 
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Ohio Railway at Baltimore, Md. It weighs 180 tons and is 
designed to haul a freight train weighing 1,500 tons up a grade 
of 14 per cent. The locomotive is made up of two units, each 
weighing 80 tons, and is so arranged that any number of units 
may be coupled together, making it as much larger as is desired. 
All of the units are controlled from the one place. "There are 
eight 42in. driving wheels on each unit, making 16 driving 
wheels on the locomotive. The cab is of sheet steel and the 
frame of heavy cast steel. Its capacity is 2,000 H.P. 


Wireless Telegraph Conference in Berlin.— The delegates to 
this conference were invited, on August llth, by the Gesell- 
schaft für Drahtlose Telegraphie, which company was pro- 
moted jointly by Siemens and Halske and by the Allgemeine 
Elektrizitáts-Gesellschaft, to a visit to the two latter works, to 
be followed by demonstrations relating to the wireless tele- 
graph system known as the “ Telefunken" system exploited 
bythe company. At this demonstration two new instruments 
were shown for measuring the lengths of electric waves ; of 
interest, also, was a new receiver, based on the influence which 
electric waves exert on an electrolytic cell. "This receiver, 
invented by Mr. Schloemilch, engineer to the company, is 
said to combine simplicity and the ability of being accurately 
tuned with the advantage of insensibility towards outside 
electrical disturbances. 

Wireless Telegraphy in the Navy.—In connection with the 
recent naval manœuvres, a special correspondent on board 
H. M. S. Magnificent," writing in Monday's Slandard, states 
that they were able to establish wireless communication with 
the first-class cruiser * Europa." He proceeds as follows :— 


We were in communication with her, it was true, but continued 
interruption from the Marconi station at the Scillies prevented our 
getting much sense out of her messages—this the more aggravating as 
all we could make out was the startling announcement, ** Have collided 
with ss. ‘Rupert’ 14 miles ——” and then an abrupt termination. How- 
ever, an hour and a half later, a message from the Scillies was passed ` 
through to us by the Europa” which ran: '** Melampus ' collided at 
3.15 a.m. with ss. 'Rupert' 14 miles S. 4 E. of St. Agnes lighthouse. 
All hands saved. Damage ‘ Melampus’ being heavy, captain of * Europa’ 
ordered her into Devonport with saved crew." . . . The method of our 
getting the news is illustrative as showing how very easily wireless 
telegraphy can be fogged, and how, at present, at any rate, its utility is 
more or less of an uncertain character. 


Electric Generating Plant Driven by Wind Power.—For 
more than two years, two small factories—one near Leipzig, 
the other near Hamburg— have been satisfactorily driven by 
windmills, which are also used as a means of generating elec- 
tricity for lighting purposes. According to the Elektrotechnischer 
Anzeiger the windmills have a diameter of 5m. and 5im. 
respectively, and are mounted on the roof of the works. To 
ensure reliability the wind wheel itself has no moving parts, 
the speed regulation being obtained by turning the windmill 
so as to vary the angle under which the wind impinges upon 
the sails, which are built up of steel sheets. This is performed 
by a small auxiliary wind motor, and is said to be done so 
quickly and accurately that the voltage of the dynamo remains 
practically constant throughout the range of ordinary wind 
pressures. An automatic switch cuts out the battery connected 
in parallel with the dynamo as soon as the wind falls below a 
certain point. In one of the cases above mentioned the battery 
may be divided into two parallel groups when it is necessary 
to utilise unusually low winds. 


The Iron and Steel Institute.— The following Papers will 
be submitted at the forthcoming meeting of the Iron and Steel 
Institute at Barrow-in-Furness on September 1st to 4th :—‘ On 
Alloys of Iron and Tungsten," by R. A. Hadfield, vice- 
president; *On the Restoration of Dangerously Crystalline 
Steel by Heat Treatment," by J. E. Stead and Arthur W. 
Richards; On Sorbitic Steel Rails,” by J. E. Stead and 
Arthur W, Richards ; *On the Influence of Silicon on Iron." 
by Thomas Baker; “On the Diffusion of Sulphides through 
Steel," by Prof. E. D. Campbell; “On the Heat Treatment 
of Steel" by Wilham Campbell; *On the Manufacture 
of Weldless Steel Pipes,” by H. Ehrhardt; On the Heat 
Treatment of Steel Rails High in Manganese," by J. S. Lloyd ; 
* On the Regulation of the Combustion in Coke-Oven Practice," 
hy D. A. Louis ; ** On Coal as Fuel at Barrow-in-Furness," by 
W. F. Pettigrew; „On the Diseases of Steel,” by €. H. 
Ridsdale; On the Probability of Iron Ore lying Below the 
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Sands of the Duddon Estuary,” by J. L. Shaw; “On the 
Overheating and Burning of Steel," by Prof. A. Stansfield. 


Scientific Research.— The following scholarships for the 
year 1903 have been awarded by the Royal Commissioners 
for the Exhibition of 1851. Each is of the value of £150 a 
year, and tenable for two years (subject to a satisfactory first 
year report) in any British or foreign university. Holders 
must devote themselves exclusively to some scientific study 
and research important to the industries of the country. In 
the event of the work of certain students being exceptionally 
meritorious some of the scholarships are renewed for a third 


year :— 

Nominating institution. 
University of Glasgow............ 
University of St. Andrews ...... a 
University of Birmingham ........ 
Yorkshire College, Leeds 
University College, Liverpool .... 
University College, London 
Owens College, Manchester ...... 
Durham Coll. of Science, Newcastle 
University College, Nottingham .. 
University College, Sheffield ...... 
Univ.College of North Wales, Bangor 
Royal College of Science, Dublin .. 


Queen's College, Belfast Vds 
McGill University, Montreal ...... 
University of Sydney ........... . 


Scholar. 
Alfred Walter Stewart, B.Sc. 
David McLaren Paul.* 
Norman Leslie Gebhard, B.Sc. 
Rufus Gaunt, B.Sc. 
James Frederick Spencer, B.Sc. 
Henry Bassett, B.Sc. 
Lawrence Bradshaw, B Sc. 
Thomas Porteous Black, B.Sc. 
George Tattersall, B.Sc. 
Catherine Radford, B.Se. 
Kenworthy James Thompson, B.Sc. 
Sydney Arthur Edmonds. 
Thomas Bernard Vinycombe, M.A.* 
Hereward Lester Cooke, B.A. 
Arthur Boyd, B.Sc. 


* Conditional appointment. 
The following will hold their scholarships for a second 


year :— 
John Kenneth Harold Inglis, M. A., 
B.Sc. 

Alexander Wood, B.Sc. ......... ; 
Arthur Cumming Michie, B.Sc..... 
John Alexander Lloyd, M. Se. 
Henry Drysdale Dakin, B. Se. 
Frank Rogers, B.SC. ............ 
Edward Philip Harrison .......... 
George Clarke Simpson, B.Sc. .... 
Charles Robert Dow, B. Se.. ET 
George Booker Waterhouse à 
William Goodwin......... QR ES 
William Crowell Bray, B. 
Thomas Carlyle Hebb, M.A. ...... 
Richard Hosking .......... PRICE 
Matthew Albert Hunter, B.Sc. .... 


University College, London 


Cavendish Laboratory, Cambridge 
University of Leipzig 

University of Würzburg 

Pasteur Institute, Paris 
Engineering Laboratory, Cambridge 
Cavendish Laboratory Cambridge 
Karasjok, Norway 

Durham College of Science 
Columbia University, New York 
Musée de l'Bistoire Naturelle, Paris 
University of Leipzig 

University of Chicago 

Cavendish Laboratory, Cambridge 
University College, London 


Under exceptional circumstances the following have been 


renewed for a third year :— 


Robert Beckett Denison, B.Sc. .... 
Gwilym Owen, B.A., B. See. 
George Senter, Ph.DPꝛ7ꝑæ ccee 
Alice Emily Smith, B. Se.. 
Robert K. McClung. M.A. ...... vá 


University of Breslau 

Cavendish Laboratory, Cambridge 
University of Amsterdam. 

Owens College, Munchester 
Cavendish Laboratory, Cambridge 


Charles William Dickson, Ph.D. .. University of Heidelberg 


Electrical Engineers (R. E.) Volunteers in South Africa. —The 
Royal Engineers’ Journal for August contains a brief but con- 
cise statement by Major A. Bain, E.E. giving a record of the 
service of the Electrical Engineers (R.E.), Volunteers during 
the late war in South Africa. The detailed account of the 
work of the corps in South Africa read by Lieut.-Col. 
Crompton, C.B., before the Institution of Electrical Engineers 
in 1901, was reprinted in The Electrician, Vol. XLVI., p. 347. 

Search Light Detatchment—The search light detachment, sent to South 
Africa in March, 1900, under the command of Major Crompton, consisted 
of two sections. They were on arrival attached to the military railways 
and worked under Col. Girouard, H.E. A portion of the detachment, 
under Capt. A. Bain, was detailed to repair the railway telegraphs in the 
Orange Free State and Transvaal. "This portion remained throughout its 
service with the railwaysand was employed in reconstructing and organising 
the railway telegraph and telephone systems, and the electric block and 
signalling system in the Transvaal and Orange River Colonies. Capt. 
Bain acted throughout as chief engineer for railway telegraphs. The 
remainder of the detachment was employed, during the reconstruction of 
the railway, in lighting the deviations and bridges during construction. 
When the railway got through to Pretoria the detachment was placed 
under the C.R.E., Pretoria, acting as a separate unit and not attached to 
any regular one. The men ran traction engines for transport, and put in 
order the electrical machinery in the forts. They installed and ran 
electric lights at Machadorp, Komati Poort, and at one of the general 
hospitals in Pretoria, current in this last ease being supplied from the 
town mains; also installed and worked a defence search light at a 
colliery on the Eastern line. The whole of the detachment returned to 
England in December, 1900. 

Electrical. Engineers. Battalion.—Almost immediately after the 1900 
detachment returned home & new detachment, consisting of two com- 


panies, was sent out under Major A. Bain. The establishment was, later 
on, increased to five companies, organised as a battalion, the first and 
only complete battalion of volunteers from one corps that has served in 
the field during the history of the volunteer force. "These five companies 
formed a distinct and separate command under Major Bain, who received 
his orders direct from Army Headquarters. They were employed on the 
following works:—Lighting the large hospitals—e.g., at Johannesburg, 
Pretoria, Elandsfontein, Kronstadt, Bloemfontein, Newcastle (Natal), 
Krugersdorp, De Aar (Cape Colony), &c.; erecting and running searchlichts 
at occupied townships—e.g., at Heidelberg, Standerton, Ermelo, Vryheid, 
Vryburg, Komati Poort, Barberton, Middleburg, Klerksdorp, &c.; 
running search lights on armoured trains; running traction engines; 
erecting and running ice-making plant—e.g. at Newcastle, where from 
1 to 14 tons daily were turned out; lighting railway bridges—e 4, 
Norvals Pont, Bethulie, Vereeniging; installing and maintaining electric 
light in army post offices, and in the oflices of G.O.C.'s, &c.; working the 
large permanent installation in the artillery barracks, Pretoria; assisting 
the army telegraph department in permanent telegraph and telephone 
construction (a whole company being employed for a few months towards 
the end of the war on this last work); and generally doing any other 
electrical or mechanical work required for military purposes in South 
Africa—e.g., connecting the defences by telephone, and laying down 
electrically fired land mines at O'Okiep, erecting a reliable electric 
signal and flare system on blockhouse lines, erecting and maintaining 
lighting of prisoner of war camps, &c.). In every case, this battalion 
did everything connected with their work without outside aid; 
erected, worked and repaired (when necessary) all machinery, and 
in most cases erected engine houses, &c., as well. They supplied 
some 65 working parties in Cape Colony, Natal, Orange Free State, and 
Transvaal. 

Radio-Active Gas from Bath Mineral Waters.—We have 
received from Lord Blythswood the following account of an 
experiment carried out in his laboratory by Mr. H. S. Allen: — 
„Prof. J. J. Thomson has shown that the air extracted from 
Cambridge tap-water and from the waters of certain deep. 
level springs is mixed with a radio-active gas. (Nature, 
Vol. LXVIIL, p. 90.) It appeared of special interest to 
determine whether such a constituent existed in the hot 
mineral springs of Bath. Samples of water direct from the 
King's Bath Spring have been examined at the Blythswood 
laboratory, and have been shown to contain a radio-active gas 
in solution. In the first experiments the gas was expelled 
from a flask containing 14 litres of water by boiling under a 
pressure of about half an atmosphere. The amount of gas 
obtained after passing through a number of drying tubes was 
small, as was shown by the fact that the pressure only altered 
by a few centimetres. Yet this was sufficient to produce a 
marked increase in the ionisation in the testing vessel The 
gas was also extracted from the water by exhausting the 
testing vessel and allowing a current of air to bubble through 
the water and a series of drying tubes into the vessel. In 
this case the ionisation current increased from four to five 
times. Whichever method was employed for introducing the 
gas into the testing vessel, it was found that the effect did not 
assume its full value instantaneously, but gradually increased 
toa maximum and then diminished. The activity reached a 
maximum in rather more than one hour after the admission of 
the gas. About half an hour later the activity had diminished 
to one-half the maximum value. Rutherford (Phil. M a., Vol.) 1 
p. 448, 1903) has observed a similar effect when the emanation 
from radium is introduced into a closed space. In this case 
the maximum activity is reached after five or six hours, and 
the activity decays to half value in 3:71 days. The gas from 
the Cambridge water lost from 5 to 10 per cent. of its activity 
in 24 hours. The gas from the Bath water appears to be 
intermediate in character between the radium emanation and 
the Cambridge gas on the one hand and the thorium emana- 
tion on the other. The activity of the thorium emanation 
diminishes to one-half in one minute. If the therapeutc 
action of the Bath waters is due in any degree to the radio- 
activity of the gases contained in them, the fact that the 
activity of the gas now being investigated begins to decrease so 
soon after the gas has been liberated acquires special signi 
ficance. The opinion is commonly held that the waters of 
various Spas possess greater eflicacy when used on the spot. 
It is probable that this opinion, though doubtless fostered 
by interested individuals, has some basis in fact, and it 15 
possible that the underlying fact may here find an explanation. 
Prof. Dewar has shown that the Bath waters contain helium. 
The presence of a radio-active and of an inert gas in the same 
water is of interest from the point of view of the possible 
transmutation of such elements." 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


to Radiumin Extreme Cold. Sir William Crookes and J. Dewar 
have made some interesting experiments to determine whether 
the scintillations produced by radium on a sensitive blende 
screen are affected by cold. A “spintheroscope,” consisting 
of a small screen of blende with a morsel of radium close in 
front, was sealed in a glass tube. On dipping the whole into 
liquid air, the scintillations grew fainter and soon stopped 
altogether. To test whether this was due to a cessation of 
the radio-activity or a cessation of the sensitiveness of the 
screen, two different cooling tubes were constructed, in one of 
which the radium salt adjoined the wall exposed to the liquid 
air, while in the other the screen was in that position. It was 
found that in the former case the scintillations remained as 
vigorous as before, while in the latter case they soon ceased. 
Hence the disappearance of the scintillations is due to loss of 
sensitiveness of the screen and not to loss of radio-activity. 
On introducing a drop of water into the tube and producing 
saturated aqueous vapour, the scintillations remained. On 
condensing the water with liquid air, the scintillations were, if 
anything, brighter and more vigorous than before. The highest 
vacuum obtainable by the action of cold did not diminish the 
scintillations. The authors also succeeded in distilling an 
“emanation” from the anhydrous radium bromide when 
isolated in the highest vacuum. 
[Crookes and Dewar, Proc. Roy. Soc., July 31, 1903.1 


Electric Resonance of Metal Particles. —R.. W. Wood has con- 
tinued his interesting researches on electric resonance as 
adopted to explain the very brilliant colours of films made 
TP of metal granules of the order of magnitude of light waves. 

e has succeeded in obtaining the coloured films in prismatic 
form, and has established the fact that they exhibit anomalous 
dispersion for waves longer and shorter than the ones which 
are refused transmission. This was observed for electric 
waves passing through a prism built up of tinfoil resonators 
‘by Garbasso and Aschkinass. The author describes the for- 
mation of the silver films in detail, as they make a brilliant 
lantern experiment. A 30 per cent. solution of ferrous sul- 
phate, a 40 per cent. solution of sodium citrate and a 10 per 
cent. solution of silver nitrate are prepared. 14 cubic em. of 
the citrate are mixed with 10 cubic cm. of the ferrous sulphate, 
to which is then added 10 cubic cm. of the silver nitrate 
solution. The black precipitate is washed with not more than 
10 cubic cm. of distilled water to remove the salts. Then 
about 25 cubic cm. of water are poured into the filter, and the 
blood-red solution is collected. A sheet of glass is washed 
clean and the wet surface rubbed over with some shreds of 
gelatine. It is then dried on a hot plate. A little of the red 
solution is flowed over the plate while hot. The solution 
precipitates a gorgeous red film, which may be made violet by 
a few drops of alcohol. The depth of colour varies with the 
amount of solution used. 

[R. W. Woon, Phil. Mag., August, 1903.] 


Charge of Canal Ray Particles.—J. Stark gives an explana- 
tion of an effect which presents a serious problem to the 
electron theory. It is that, as W. Wien has shown, canal rays 
subjected to simultaneous magnetic and electrostatic deflection 
are drawn out into a continuous “spectrum,” producing a 
straight slanting line on a fluorescent screen. This might be 
due to the various canal ray particles possessing different 
velocities, or different masses, or different electric charges. The 
first explanation is cancelled by the fact that the most deflected 
particles are shown to have the maximum velocity. The 
second explanation, based upon a variation of mass, might be 
taken to mean that different numbers of neutral atoms had 
attached themselves to the positive ion; but then a discon- 
tinuous spectrum would have toappear. Lastly, a variation 
in the elementary charge would take away the whole founda- 
tion of the electron theory, and leave unexplained all the 
striking agreements which have led up to it. The author 


shows, however, that there is a fourth possible explanation. It 
is that neutral atoms receive the impact of the positively 
charged atoms and proceed in a tangential path to the screen, 
or that positive particles take up negative electrons, and pro- 
ceed in a similar path without further deflection. There 
would thus be, statistically, a continuous transition from one 
velocity to another, which would explain everything and 


contradict no observed fact. 
(J. Stark, Phys. Zeitschr.] 


Electric Dichroism of Liquids.—After Meslin's work on the 
modifications undergone by a beam of natural light in travers- 
ing liquids containing crystalline particles in suspension and 
placed in a magnetic or electric field, J. Chaudier has pro- 
ceeded to study the behaviour of a number of such liquids, with 
a view to deducing the laws governing this magnetic and 
electric dichroism. He used a glass trough placed on ebonite 
and flanked by two metallic plates forming the electrodes. A 
beam of light was transmitted through the liquid parallel to 
the electrodes, and analysed by a Soleil bi-quartz polariscope. 
The natural dichroism of the substances, if any, was first 
measured, and then the difference of potential was applied. 
The liquids studied included carbon bisulphide, benzine, 
amylene and chloroform, and the crystalline substances gallic, 
pyrogallie, boric and picric acids, helianthine, sodium bicar- 
bonate and some benzoates and citrates. The effect depends 
apparently upon the physical rather than the chemical 
character of the substances, and appears and disappears 
gradually, thereby differing clearly from the Kerr effect, which 
is instantaneous. For the same solid the dichroism may be 
either positive or negative, according to the liquid in which it 
is suspended. The magnetic dichroism may be, for the same 
substances, of a different sign from the electric dichroism. 
Generally speaking, the beam emerging from the magnetic field 
is plane-polarised, whereas the beam is elliptically polarised by 


the electric field. 
(J. CHavDIER, Comptes Rendus, July 27, 1903. 


Current consumed in Cathode and Cana! u,. -F. Leininger 
has, in accordance with a prize question put by the Wiirzburg 
Philosophical Faculty, determined the ratio between the energy 
of cathode and canal rays and the energy of the current which 
gives rise to them. For this purpose he used a net cathode 
mounted in a brass ring, and caught the cathode rays and 
canal rays respectively on aluminium discs. Corrections were 
made for the reflection of the cathode rays and the obstruction 
of the canal rays by the meshes of the net. The proportion 
of current absorbed in the formation of the two kinds of rays 
was found to vary greatly with the E. M. F., which was supplied 
by a Wimshurst machine. "Thus, at 1,000 volts the proportion 
going to the production of cathode rays was 23˙5 per cent., 
and at 4,000 volts 43 percent. The corresponding percentages 
absorbed by the canal rays were 43 and 56 respectively. These 
unexpectedly high values, which would show that at high 
voltages practically the whole of the current is used up in the 
formation of canal rays, led the author to believe that the 
correction for the obstruction of the net is not proportional to 
the obstructing area, a supposition which was confirmed by 
using different nets, and finding that the energy supplied to 
the rays sometimes apparently exceeded the total energy of the 
current. His final conclusion is that the current energy 1s 
equally divided between the positive and negative ions, and is 
almost entirely consumed in separating them and projecting 
them in opposite directions. 

[F. Lernincer, Phys. Zeitsch., August 1, 1903. 


Radium as a Drug.—A recent issue of the Scientific American 
contained the statement that one of its correspondents recently 
tasted a small fraction of a grain of radium. It acted as 
a powerful stimulant, affecting both the heart and kidneys. 
Several hours elapsed before his pulse became normal. It 
affected the mind also, producing hallucinations. 
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ELECTRIC TRACTION WITH SINGLE-PHASE MOTORS. 


At the recent Engineering Conference in London, the dis- 
cussion on Mr. Monkhouse's Paper seemed to indicate that a 
single-phase motor for traction purposes, although “just what 
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attention to the solution of this problem. Those members of 
the Institution who visited the above firm's works during the 
tour in Italy, may remember the experimental motor of similar 
design to the traction type which was then exhibited to them. 
The general advantages for traction purposes possessed by the 
continuous-current series motor apply with equal force when 
single-phase currents are employed. As the current in the 
armature and that in the field are in phase, the torque has 
always a high value. The fact of the current being alter. 
nating does not prevent the working of the motor, as the 
reversals in the armature and field take place simultaneously, 
The principal objection a priori to a single-phase motor is 
the destructive sparking at the commutator due to the indue- 
tion of secondary currents in those sections of the armature 
that are passing under the brushes. A variety of methods for 
getting rid of the sparking have been suggested from time to 
time. Generally speaking, they require auxiliary windings on 
the poles, or special coils in series with the armature and field 
windings, arranged in such a way as to compensate for the 
eflect of the armature flux. Dr. Finzi, who early recognised 
the desirability and practical convenience of employing the 
principle of the series motor for single-phase working, has been 
successful in overcoming the difficulties of sparking at the 
brushes in a very simple manner. He began by taking one 
of the marine type of enclosed motors which his firm construct 
in large numbers for the Italian navy. This motor has a com- 
pletely laminated magnetie circuit, the pole-pieces (of shaped 
stampings) being each fixed separately to the case. This method 
of construction, besides giving a magnetic circuit of the highest 
permeability, enables the field coils to be wound on a standard 
former and then slipped on to the poles, thus securing economy 
in manufacture. 


For alternating currents the only important changes made 


were, first, to insulate more carefully than usual each stampin 

of the armature and field, and, second, to make longitudin 

slots across the pole faces so as to minimise as completely as 
possible the transverse flux due to the armature reaction. 
There are no subsidiary windings on the commutator connecting 
bars ; at most these differ from those of the continuous-current 
machine only by being made of high resistance material. The 
sparking is practically eliminated by these arrangements, so 


Y ^ ; pe | s : 
was wanted," is as yet an unrealised ideal. Efforts to produce | that, in fact, it never exceeds that usually observed at the 


a successful design are by no means relaxed, however, as is 
shown by M. Latour’s Paper of June 3rd before the Société 


commutators of traction motors. Thanks to the interest taken 


in the experiments by the Edison Co. of Milan, and their 


Internationale des Electriciens (abstracted in The Electrician | hearty co-operation, an opportunity was afforded of making 
of July 24th), in which he describes a series motor that works a thorough test of the single-phase system on a substantial 


very efficiently at 200 volts with a frequency of 25 ^v per sec. 
In the United States, Mr. Lamme is said to have devised a 
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scale and under practical working conditions. The alternating- 
current motor was fixed on one of the ordinary cars in place 
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machine that gives excellent results, but no very precise in- 
formation regarding it is yet published. 

The credit of first running an electric car with single-phase 
currents on a publie tramline belongs to Dr. G. Finzi, of Milan, 
in which city the trials were made a week or two ago. 
Dr. Finzi is one of the directors of the „ firm of 
Brioschi, Finzi & Co., and has for several years devoted special 


i of the G. E. 52 motor rated at 27 H. P. 


A full car was found 
to weigh about 9 tons, and, accordingly, tlie experimental one 
was artificially loaded to this amount. The whole of the con- 
tinuous current supply was cut off between the hours of 1 to 
1 p.m., when the tests were being taken, and the traction system 


was then fed from a special alternator at a voltage of 570 anda 
frequency of 18 & per second. 


The runs were continued for 


THE ELECTRICIAN, AUGUST 14, 1903. 


693 


several nights, the car covering a distance of over 200km. 
whilst traversing the routes shown on the map (Fig. 1). Not 
the slightest hitch occurred, and the speed occasionally reached 
30 miles an hour, while the starting on a gradient of 1 in 40 


was accomplished as easily as with continuous current. The 
average number of stops and starts was three per mile. The 
wattmeter record for one section is shown in Fig. 2. 

The cars in Milan are of the light single-deck type, and are 


provided with only one motor. The speed control is, there- 
fore, done entirely with resistances. The equipment for alter- 
nating current does not require controlling resistances, but 
these are replaced by a variable ratio transformer for starting 
the motor and regulating the speed. In the actual test there 
were five notches on the controller, adjusting the voltage on 
.the motor to values between 80 and 160, the primary of the 
transformer being wound for the supply pressure of 570 volts. 
The abolition of starting resistances for the single-phase motor 
gets rid of one of the great causes of energy loss with continuous- 
current working. The more frequent he stops and starts the 
more noticeable does this saving in energy become. In ordi- 
nary tramway traffic Dr. Finzi has found from actual wattmeter 
observations that the single-phase system affords a reduction 
of over 25 per cent. in the energy required per car. There 
would be, in addition, a considerably increased efficiency due 
to the more numerous transformations necessary for the 
continuous-eurrent supply. 


Fic. 3.—Finz1 MoNO PHASE MOTOR. 


The equipment for single-phase working is somewhat heavier, 
but inclusive of the motor, controller and variable ratio trans- 
former, it is not more than 10 per cent. in excess of the weight 
of the continuous current apparatus. This is negligible in com- 
parison with the weight of the complete outfit and the car itself. 

The demonstration of the practicability of the alternating 
series motor seems to have been highly satisfactory. It is not 
possible yet to give further details of the behaviour of the 
motor, its net efficiency, power-factor and rise in temperature, 
but we hope shortly to be able to publish these particulars. 

It is interesting to learn from Dr. Finzi that he has been 
engaged on the design of alternating motors of this type since 
1897, and that some of his machines had at that date been 
tried by the torpedo department of the Italian navy. It 
naturally took a considerable period to develop and perfect 
from these small machines a type which would be suitable for 
the onerous conditions of electric traction. The frequency to 
be employed without serious sparking troubles was one of the 
most important features of the investigation, but there appears 
to be no reason why 25 — should not be reached in ordinary 
working. 

The merits of the new system for tramways are sufficiently 
obvious, and no doubt it may soon be tried on an extensive 
scale, especially as it involves no change in the overhead 
equipment. For electric railways it offers the alluring pos- 
sibility of working at a very high pressure with only one trolley 
wire, thus combining the flexibility in speed and simplicity of 
collection of the continuous-currect system with the efficiency 
of transmission of high-pressure polyphase currents. 


THE CASCADE WATER, POWER AND LIGHT CO., 
CASCADE, BRITISH COLUMBIA. | 


Cascade is a small town on the Kettle River, 12 miles east of the 
town of Grand Forks, and about 30 miles directly west from Ross- 
land, British Columbia. Flowing from the west, the Kettle River 
descends 120ft. in passing through 4 mile of narrow rocky gorge, 
in a series of rapids and falls. For the utilisation of this natural 
power, the Cascade Water, Power and Light Co. have built a large 
dam, waterway, pipe line and power house, and an electric trans- 
mission line from Cascade to Phcenix, where the largest and most 


roductive copper mines in the “Boundary District" are situated, 
e dam, pl just above vhe entrance to the gorge, is of timber 


cribwork, with a 40ft. base and 24ft. top. The mid-section is 50ft. 
OK aparing to 25ft. at the sides, while the total length is 400ft. 
This is built on a solid rock bed to which the foundation timbers are 
bolted, and filled with 10,000 cubic yds. of rock. This dam raises 
the water 36ft. above the natural level, giving an effective head at 
low water of 156ft. The permanent water level is 10ft. below the 
top of the dam, being controlled during high water by 12 sluicewaye, 


Fic. I. VIEW FROM NEAR THE Dam. (The pipe line is seen to the left of 
the Canadian Pacific Railway Track.) 


which can be opened to 12ft. below the natural river level, giving 
a passway of about 2,000 sq. ft. "These sluices are closed by means 
of 12in. by 12in. squared timbers in grooves, N by a travelling 
winch running on a track over the top of the dam. 

On its way from dam to power house the water first passes through 
a 225ft. open-rock cut, from which it enters a tunnel driven through 
410ft. of solid rock, passing under the track of the Canadian Pacitic 
Railway, and then into another open-rock cut, 500ft. in length, at the 
end of which the bulkheads and controlling gates are located. From 
the gates, the water is conveyed thro a wooden pipe 7ft. in 
diameter, for about 1,400ft. This pipe is built up of Oregon fir 
tongued and grooved staves, 21in. by "in., cut in circular segments 
and machined to the radius of the pipe. The staves are hooped at 
12in. intervals, with jin. round steel bande, with cast-iron connectin 
shoes for clamping. Provision has been made at the bulkhead an 
in the width of the cut, shown in Fig. 1, for the installation of a 
similar and additional pipe. From the stave pipe the water is 
carried through a 250ft. Tent of circular steel pipe, 7ft. diameter, 
resting on concrete piers and anchored into solid rock to avoid end 
thrust. Where this pipe passes alongside of the power house three 
Aft. pipes and one 2ft. pipe are taken off below the floor level of the 
power house to supply three 36in. turbines for generators and two 
12in. turbines for exciters. Fig. 2 is a general view of the power 
house, showing the stand pipe at the junction of the stave and steel 
pipes. This stand pipe relieves the pipe line from excessive water- 
ram strains, and incidentally voids any air taken into the pipes. 

About 10,000 cubic yds. of rock were removed for the site of the 
power house, in a natural bay at the foot of the falle. This building 
is of substantial fireproof construction, 150ft. by 50ft., with stone 
foundation 22ft. deep on the lower side, and brick walls 30!t. above 
floor level, the height to peak of roof being 45ft. It has been designed 
with a view to lengthening when required, and contains three gene- 
rators of standard Westinghouse pattern. These machines are 
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directly coupled, with two bearings, and generate 2,200 volt three 
phase, giving 750kw. at 80 per cent. power-factor, or 940kw. at 
100 per cent. power-factor at a frequency of 60 .^ per second, and 
300 revs, per min. The two exciters, each capable of exciting all 
three generators at one time, are 45kw. 120 volt shunt-wound 
dynamos of the self-contained two-bearing type, directly coupled to 
independent turbines, running at 500 revs. per min. The turbines 
are made by Messrs. H. Morgan Smith of York, Pennsylvania, and 


the governors are of the Escher Wyss type. There are nine trans- 
formers, three in each bank, of Westinghouse standard manufacture, 
self-cooling and oil-insulated, having a capacity of 250kw., at 80 per 
cent. power-factor, or 3124kw. at 100 per cent. power-factor, * star ” 
connected on both high and low-tension windings, and wound for a 
ratio of 2,000 to 20,000 volts, with full load efficiency of 97:6 per cent. 
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Fic. 2.—View or Power Horsk anD Pirre Line. (Showing stand pipe 
seen in the upper left-hand corner.) 


As the taps are brought out near the neutral point, which is 
earthed, it is impossible to maintain a dangerous voltage in the 
auxiliary circuit, 

Current from the high-tension side of the transformers is carried 
to a row of high-tension fused circuit-breakers, situated alongside of 
the building behind the main switchboard. These switches are of 
the Westinghouse type, placed on independent marble slabs, with 
marble barriers between. The current leaving these switches enters 
a high-tension ’bus bar and is carried to the line switches at the rear 
of the building. These line switches are grouped switches, opening 
all three wires at the same time. Each switch is furnished with a 
time limit tripping device, and reversed current tripping coils, so 
that overloads can be carried for a period of from one to 10 seconds, 


Fic. 3.— Pd NIX Sun-srariox. (21 miles from power house.) 


as the local conditions may call for, or either line can be cut out 
automatically in case of trouble. The switchboard for the low- 
pressure side consists of seven panels of blue Vermont marble, one 
panel for each generator, one for the two exciters, and a feeder panel 
for each group of transformers. 

Six lightning arresters, located just above the switches in the 
gable of the roof, are the “low equivalent" style of the Westing- 
house Company, giving protection against lightning discharges for 
transmission at 20,000 volts. A right of way 132ft. wide is cleared, 
&nd transmission lines erected from Cascade, via Grand Forks, to 
Phoenix, a distance slightly over 21 miles. The high-tension circuit 
consists of two separate three-phase transmission lines, each carrying 
three No. 3 B. and S. copper wires, with room on each line for another 
circuit. Throughout it is one of the most substantial and well-con- 
structed lines in the Dominion. The poles are heavy cedar, and on 


straight stretches are spaced not over 100ft. apart, on curves at less 
distances, in some cases as low as 50ft. No angles are turned, but all 
changes in direction of line made with easy curves No side or head 
guys have been used except at heavy spans across rivers, &c. A 
3-mile feeder is taken off at Grand Forks, 12 miles from Cascade, 
to the Granby smelter of the Granby Mining and Smelting Co., 
where current is used for driving Westinghouse induction motors, of 
sizes ranging from 3 H.P. to 700 H. P., and of an aggregate capacity of 
2,400 H.P. The sub-station at Phenix is located at an altitude of 
about 3,500ft. above the power house. It is of brick, with one end 
left for future extension, and contains the transformers, line switches, 
fused circuit breakers, switchboards, &c., substantially duplicating 
those at the power house. 

The Cascade Water, Power and Light Co. estimates that it will 
have a supply, at low water, for about 6,200 n.r. This will enable 
the doubling of the present output. All the plans were made and 
carried out with a view of extending the plant to its full capacity, 
and from present indications it would seem that the company wi 
have a demand for all the power it can furnish. 
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THE ECONOMY OF A TYPICAL AMERICAN 
INTERURBAN SYSTEM. 


BY PERCIVAL E. FANSLER. 
Probably one of the finest examples of long-distance electric railway 


to be found in the United States, and certainly the largest operated 
from one central power station, is that of the Union tion Co. 
of Indiana, which, serving six counties and a rural iem of 
350,000 people, operates nearly 200 miles of single trac e. 
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Fic. 1.—Map of the System. 


In conjunction with Prof. W. E. Goldsborough and Mr./A. S. 
Richey, the company's chief electrical engineer, the writer recently 
made a comprehensive test of the entire system, the p object 
being to determine the actual working efficiency of the different 
energy-transforming devices interposed between the coal delivered to 
the power house and the motors of the cars, the latter,in many cases, 
being operated nearly 50 miles from the power house. Fig. 1 is a map 
of the system, showing extensions now being made which will, when 
complete, add nearly 150 miles to the mileage now under operation. 
The run from Indianapolis to Muncie, a distance of nearly 60 miler, 
is made in two hours, and, when it is borne in mind that there are 
8 miles of city track to be traversed ata speed not exceeding 12 miles 
an hour, the schedule speed over the strictly rural portion of the 
line must be very close to 60 miles an hour, in order to cover the 
distance in two hours. "Traffic on the Muncie-Indianapolis division 
is handled by one set of cars, while the run from Anderson to Marion 
is made by another set, a third division working from Anderson to 
Elwood, and, at this date, on west to Tipton. An average speed of 
32 miles per hour is seldom even approached in the interurban runs 
of to-day, and it has been demonstrated that were it not for the 
stringent rules preventing fast running through the cities, the run 
from Indianapolis to Muncie could be made in an hour and 15 
minutes. 
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The main power house is located at Anderson, from whence 
electrical energy is transmitted at 16,000 volts to nine sub-stations 
situsted along the line, where it is stepped down and, by means of 
rotary converters, transformed into continuous current at a potential 
of 550 volts. In this Paper are embodied the results of the test 


potential ’bus bars to each of the low-potential alternating-current 
feeder panels, each leg of the circuit running to & single-pole switch, 
and two of the legs having automatic circuit breakers in series. The 
lines then run through ammeters to the 250kw. step-up transformers 
in the basement, where the current is stepped up to 15,000 volta. 


previously mentioned, for which nearly a year has been occupied in | The high-potential lines pass through circuit breakers on leaving the 


obtaining data. 
GENERATING STATION. 


The main power station is located in North Anderson, adjacent to 
the interurban line. It consists of a boiler room, 70ft. by 160ft, 
and engine and generator room, 70ft by 160ft., together with 
a 10ft. basement under the entire building, this being used for 
the coal-conveying machinery, transformers and the storage bat- 
teries The boiler room is provided with eight standard Babcock 
and Wilcox boilers, rated at 400 H.P. each. Babcock and Wilcox 


through a spout from Pp overhead. Feed water is drawn from 
two deep wells under the boiler room and raised to a large tank near 
the station, from which it flows by gravity into a large heater 
receiving steam from all the auxiliary anme From the heater 
the water is taken through a Gin. main and fed to the boilers by a 
Dean double-acting pump. 

There are at present in the engine room three croes-compound 
Corliss automatic cut-off condensing engines, with a maximum 
capacity of 2,000 H P. each. The economy guarantee is that the 
maxımum steam consumption of engines, jackets, alr-pump and 
reheating coils, when under normal steam and vacuum conditions, 
shall not exceed on an average the equivalent of 143lb. of dry steam 
per indicated horse-power per hour, when the engine and pump, 
under a constant load, are together indicating 1,500 Hf. . Directly 
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transformers, and then go out over the four sets of high- potential 
feeder lines. A lightning arrester is connected in each high-potential 
line as it leaves the building. 
" Alas OF TEST. po eae 
very instrument and piece of apparatus from which readings or 
observations were taken during the test was carefully calibrated. 
In laying out the test it was early decided that the ordinary method 
of determining the amount of water fed to the boilers by means of 
weighing tanks was impracticable, owing to the size of the installa- 
"The installation, in the feed water main above the boilers, of 
a Venturi water meter, properly equipped with thermometer and 
gauges, solved this problem. This meter, which consists essentially 
of a section of a pipe with a contraction at its middle point, was 
carefully calibrated previous to the test, Water was forced through 
the nozzle and means provided whereby the difference of pressure 
as indicated by the throat and up. stream " gauges was carried 
through a considerable range. The water discharged was measured 
as it passed over the standard weir in the laboratory and gave the rate 
of flow through the nozzle for various differences of pressure existing 
between the up-stream end of the nozzle and its throat. In deter- 
mining the amount of water used during the test, the difference 
between the throat and up-stream gauges was calculated for each 
5 1 0 period, and the corresponding rate of flow, plotted on a 
time basis. 
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connected to each of the three engines is a 1,000k.w. three-phase 
generator with rotating fields, separately excited, designed for 
100 revs. per min. ch engine has a normal capacity of 
1,500 amperes in each of the three phases, the full load voltage 
being 400. Attached to this station is a sub-station contain- 
ing a battery, booster, three rotary converters and a switchboard. 
This equipment is the same as that of the remaining sub-stations, 
except that it is of larger capacity. In the generator room are two 
switchboards of white marble, mounted on frames of angle iron. One 
of these boards contains the instruments and regulatin vere 
for the alternating-current output of the entire plant, and the other 
is a typical sub-station switchboard. The conductors from each of 
the generators are led directly to a generator panel. Each leg of the 
three-phase circuit from each generator is connected through a single- 
hos single-throw 2,000-ampere switch to one of the low-potential 

us bare, and the circuits from each generator are provided with 
2,000-ampere non-automatic circuit breakers. There are three 
alternating-current ammeters on each generator panel, reading up to 
2.500 amperes, one in each phase, and two 750kw. indicating watt- 
meters are connected between the phases of each machine. Each 
generator field circuit is led to its corresponding panel, and has in its 
circuit a field rheostat and a 200-ampere continuous-current ammeter. 
A Westinghouse 5 Onang arrangement, earth detector and pilot 
lampe are also p on each generator panel. The load panel, 
placed next to the generator els, contains the instruments for 
reading the total current on the bus bars. There are three alter- 
nating- current ammeters, one in each leg of the circuit, reading up to 
10,000 ampere, two direct-reading Niagara-type wattmeters, and one 
5,000kw. integrating polyphase recording wattmeter reading the 
station output. A three-phase circuit is tapped from the low- 


Fia. 2.—Typical Load Curve. 


In order to ascertain the amount of coal fed to the boilera during 
the test, all the coal chutes but one were closed, and from this one 
all the coal burned was taken. Falling upon the floor of the boiler 
room, it was shovelled into barrels which were then wheeled upon a 
calibrated platform scale, the gross weight being entered upon a 
coallog; the contenta of the barrel were then dumped in front of one 
of the several boilers in use and from there shovelled by hand into 
the hoppers. In this way the accurate weight of coal used was kept 
on the coal log together with the time of weighing, so that the coal 
curve could be readily plotted. A sample of coal was taken every 
12 hours and tested for moisture and calorific value. 

A thermometer inserted in the feed-water pipo registered the 
temperature of the water entering the heater, while a thermometer 
inserted in the Venturi meter registered the temperature of the 
water entering the boiler. The barometric pressure was recorded on 
an aneroid barometer placed in the engine room. The boiler pres- 
sure was read from the gauge over the central pair of six boilers 
which were in service during the three days’ test. Initial steam 
pressure, receiver pressure and vacuum in inches were read from the 
gauges on the engine board, while the engine speed was determined 
with revolution counters in the usual manner. 

The time of starting and stopping all auxiliary engines was care- 
fully noted during the test, on the supposition that a separate test 
being made of the various auxiliaries, an accurate deduction could be 
made from the total steam evaporated by the boilers, thus leaving 
the amount of steam actually used by the generating units. Subse- 
quently, owing to defects in the valves of the boiler room pipe line, 
it was found impossible to separate a pair of the boilers from the 
remainder of the battery effectively, and, soup eae: the special 
test of the auxiliaries had to be given up. Water entering the 
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boilers was kept as nearly as possible at the same level throughout 
the teat and was the same at the end as at the beginning. 

The engines were indicated at both ends of both cylinders, special 

ntagraph reducing motions being exclusively employed. Indicator 
diagrams were taken at intervals of 15 minutes throughout the test, 
care being taken to get plain diagrams as nearly simultaneously as 
possible. The drain pipes from the separators were disconnected 
from the Holly system and so arranged that the drip could be caught 
in barrels and weighed, thus affording a means of calculating the per- 
centage of moisture in the steam. 

On the switchboard, readings from the instruments for each 
generator panel were noted, t.e., from one of the three ammeters, 
both indicating wattmeters and the field ammeter. On the load 
panel, in addition to these readings, the reading of the polyphase 
integrating wattmeter was also taken. The generator output is given 
by the sum of the two indicating wattmeters on each generator board. 
The total output of the two generators in a similar manner is obtained 
from the readings of the two indicating wattmeters on the load panel. 
These instruments were found to be accurate within a very few 
per cent. 

RESULTS. 


The following tables and curves were derived after & series of very 
careful calculations, involving hundreds, and in some cases, thousands 
of readings. 


Table I.—General Averages, Pressures and Temperatures. 


— Apr. 17. Apr. 18. Apr. 19. Average Highest. Lowest. 
Deg. C. Deg. C. Deg. C. Deg. C. Deg. C. | Deg. C. 
Barometer ........ 28°63 | 28:63 | 2861 , 28:02, 28°70 28:55 
Feed water entering | 
este 12:00 | 11:34 | 11:02 | 11:45 | 140 10:8 
Feed water entering 
boiler- n 88:7 R8:5 886 | 88:6 97:0 70:8 
Boiler pressure ....|137°7 141˙5 13974 |1395 | 150-0 125:0 


It will be noted that the variations in steam pressure were quite 
marked, and the graphic record shows considerable fluctuations in 
the boiler pressure, due to the very rapid fluctuations in the load and 
to the sudden manner in which a one or two-hour peak load came 
on. The demand on the station was frequently very heavy fora 
short time, and as the firing had to be adjusted to the average load, 
fluctuations necessarily took place in the boiler pressure. The aver- 
age pressure is very close to 140lb. 


Table II.—Results of Boiler Tests. 


i 4 p : Totals & 
Date obtinalilc:soe s.a reve" April 17 | April 18 , April 19 Averages 
Duration of trial .............. 24 hours 22 hours 24 hours 72 hours 
Weight coal as fired .......... 144,500| 145,000: 146,000, 435,500 
Moisture incoal .............. 67 67, 67 67 
"Total weight dry coal .......... 135,800! 136,300 137,200! 400,300 
Total ash and refuse .......... 16,460 16,540; 16,640; 49,640 
Per cent. ash and refuse........ 11:4 114 11:4 11:4 
"Total combustible ............ 119,340, 119,760 120,560, 359,660 
Dry coalperhour ............ 5,650 5,700 5,730 5,690 
Dry coal per sq. ft. grate per hour — 14:25 | 14:40; 1448 |. 14:39 
Total water to boiler .......... 1,242,000 1.256.600 1,256,600/3,755,200 
Water actually evaporated...... 1,229,700/1,244,000 1,244,000:3,717,700 
Equivalent from and at 212 .... 1,487,000/1,505,000,1,505,000)}4,497,7 20 
Water per hour, cor............ 51,200 52,000 52,000 51,700 
Equivalent evaporated per hour.. 62,000 62,800 62,200 62,400 
Equivalent per sq. ft. grate 157 158 158| 157-8 
Average steam pressure ........ 137:7 141:5 139-4 139-5 
Temperature feed entering boiler. 88:7 88:5 88:6 88:6 
Moisture in steam ...... esee. 099% | 0:997 | 0o99% | 0-997 
Horse-power developed ........ 1,800, 1,820 1,820 1,805 
Builders’ rated horse-power .... 2.400 2,400 2,400 2,400 
Per cent. brake- liorse- power devel. 75:0 T8 75:8 75:3 
Water evaporated per lb. coal 8:51 8:58 8:52 8:53 
Equiv. evaporated per lb. coal .. 10:21 10:30 | 10:22 | 1024 
Equiv. evap. per lb. dry coal .... 10:86 10-96 10-89 1090 
Equiv. evap. per Ib. combustible. 12:27 12:36 12:29 | 12:30 
Calorific value coal ............ 12.500 12,500 12,500 12,500 
Calorifie value combustible 14,100, 14,100 14,100) 14,100 
Efficiency boiler based on coal .. 79:1 797 | 811 79:6 
Efficiency boiler based on combus. 83:0 84:6 84:3 84˙3 
Economy feed-water heater .... 6:15 6:20 | 6:23 6:19 
Cost per tooůn $1:35 31:35 , $135 51˙35 


Cost of coal required to evaporate 


| 
1,0001b.of water from and at 212° | S0:0644 | $0:0651 30:0657 | 80:0654 


Fig. 2 is a typical load curve for one of the three days into which 
the test was divided. This also shows the rate at which coal and 
water were consumed. Table II. shows in a condensed form the 
results of the boiler test, and in this a number of items are worthy of 
mention. It isto be noted that the boiler performance is exceedingly 
good, being higher, in fact, than a majority of tests reported by the 
Babcock and Wilcox Company ; and in this connection it may be 
mentioned that the Union Traction Co. has for some time been known 
as one of the most economical stations in the United States. This 


is probably explained by the excellent performance of the boiler 
installation. 

The efficiency of the boilers expressed in terms of the total calorific 
power of the coal is 79:6 per cent. This is a very excellent result in 
view of the fact that but 75:3 per cent. of the builders’ rating was 
developed by the boilers The adjustment, however, of the boiler 
capacity to the requirements of the station is much better than is 
indicated by this figure, inasmuch as, owing to the fluctuating 
character of the load, the demand upon the boilers frequently 
exceeded their rated capacity. 

The thermal efficiency of the engines is not as good as might be 
expected, although the mechanical and electric efficiency of the 
generating units is so high as to nearly establish a new record for 
machines operating under a fluctuating load. 


Table III.—Results of Tests, making no Allowance for Steam used by 
Auxiliaries. Total Coal and Water is charged to Engines and 
Dynamos of Main Generating Sets. 


I. H. P. 


' — NES y . & . 

coal Boiler 2 4 8 32 8 3 838223 

Date. fired. | water. hours oe ee SS hours SS Fx 
(Ibs.) (Ibs.) deve- g f ba CNET deve- f oh 2 8 8 

' | i loped. E 2242.28 loped. 3 AERE 
Apr.17,144,500 1,229,700 | 51,300 | 2:82 , 23-9 | 33,000 4:38 | 372 
„ 18 145,000 1,244,000 | 48,000 ; 3:01 : 25:9 | 32,200 4:50 | 356 
» 19 146,000 1,244,000 | 55,000 | 2°65 22-6 | 36,700 3:98 | 33-9 


3 days 435,500 8,717,700 (153,920 | 2-85 24.25 101.900 428 36% 


Table IV.—Hesults of Tests figured on the assumption that 15 per 
cent. of the Steam Generated was used by the Auxiliaries. 


Lbs. coal per Lbs. water per | Lbs. coal per | Lbs. water per 


Date LHP. per hour. I. H. P. per hour. kw. per hour. kw. per hour. 
April 17 2.40 19°22 3-72 316 
„ 18 2:56 22-0 3°82 39:8 
» 19! 2:25 | 197 3:38 98-8 
3 days 242 20-61 3-64 313 


l 1 


In Tables III, and IV. are tabulated the reaults of the calculation 
on steam consumption of the engines. From these it will be seen 
that the steam economy was not as high as it should have been, 
although the average of 20-6lb. of steam per indicated horse - power per 
hour is not bad considering the fact that the engines on the average 

were working at under 


100 60 per cent. of their 
maximum capacity on 

80 a rapidly fluctuating 
load. This table also 

Š 60 shows that the average 
E coal consumption per 
i indicated horse-power 
RS is 249b. The best 


economy was obtained 

on April 19th, when an 

average of but 2°25lb. 

of coal was required to 

400 800 1,200 1,600 2,000 2,100 2,800 develop l IH. P. AS 

f. regards the working of 

Fic, 3.— Combined Efficiency Curve of the engines, there was 

Engines and Generators. comparatively little 

surging between the 

two units operating in parallel, each assuming its share of the load auto- 

matically. Likewise, the power developed in the two cylinders was 

very evenly proportioned. The fluctuating character of the load, as 
well as the maximum and average loads, are given in Table V. 

A special friction test was made on the engines, from which it was 
shown that the engine and generator friction loss was only 64.2 H P., 
or 3-2 per cent. of the maximum capacity of the engine, Including, 
as it does, the friction in the engine and generator, this is a very low 
value. 

In summing up the general plant efficiency ,by referring to Table VI. 
it wil be seen that the efficiency of the furnaces and boilers 13 
79°6 per cent.. e, 79:6 per cent. of the total heat in the coal as 
fired is delivered by the boilers to the engines in the form of steam. 
The average thermal efficiency of conversion between the boilers and 
engine cylinders is 9-11 per cent.—i. e., 9:11 per cent. of all the heat 
delivered in the form of steam by the boilers is converted into work 
into the cylinders of the main engines. This value of 9 11 per cent. 
credits against the steam used in the auxiliaries. If we follow out 
the assumption that 15 per cent. of the steam delivered by the 
boilers is consumed by the auxiliaries, the thermal efficiency of the 
engines is increased to 10°7 per cent. The total average thermal 
efficiency of the system from the coal pile up to the engine cylinders 
is, therefore, 7-25 per cent., and the total average thermal etlicien:y 
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Table V.—Results of Tests giving Maximum and Average Loads, and 
Maximum Variations of Load in 15 Minutes, 


= — | Aprila7. | April is. April 19. 
ur. Kw. | H.P. | Kw. mp. | Kw. 
Maximum pd Ba 13,020 2,250 3,020 2,250 3,380 2,520 
load re- NE | 
. Dynamos de- Joa. 
corded livered .. 2.920 1,950 2,820 | 2,100 | 8,100 2,315 
Engines in-15 140 1,600 2,060 1.540 2,465 | 1,840 
Average load 5 de. | 
livered" 5. , j 1860 1,390 | 1.870 1,385 | 2,220 1,660 
Maximum )| Engines in-) 3,020 2,250 | 3,550 1.900 3,020 | 2,250 
55 dicated . . 2,340 1,750 1,800 1.350 3,050 1,530 
Corded: ior Dynamos de- 2,550 1,900 2,340 1,750 2,810 2,100 
15 minutes livered K 1,840. 1,375 | 1,700 ! 1,275 1,540 | 1,150 
Maximum | 
variation [Engines | 99 29 41 41 47 47 
as above on (| Dynamos. 35 35 37 37 83 83 
per cent... 
Table VI.—Station Efficiencies. 
: „ : Totals & 
Date of trial. April 17 April 18 April 19 Kvetages: 
Coal burned, Ibs. 144,500 145,000; 146,000 435,500 
Water evap. from 11°45°C....... 1, 229,700 1, 244, 4001, 344.400 3,717,700 
Water evap. per lb. coal 8:51 8:58 8:52 8:53 
Equiv. evap. per lb. coal ...... 10:21 10:30 10:2: 10:24 
Efficiency furnace and boiler.... ; 79:1 79:7 81˙1 79-6 
I.H.P. from area cürve ........ | 51.300 48,000! 55,000 153,820 
Thermal efficiency engines 9:14 8:55 965: Qll 
Total thermal efliciency........ 7023 6-82 TR? | 725 
Kilowatt-hours from area curve. 29, 200 29,500 34,450 93,150 
Kilowatt-hours from wattmeter. . | 33,000 33,200) 36,700 101,000 
Error (W. M. as standard) 11:5% 8:49 6:09, , SI% 
Efficiency engines, ratio areas .. | 87:2 90-0 90:5 | 892 
Efticiency engines, average in- 
stantaneous efficiencies ...... 86:1 89:4 891 ' 882 
Total thermal efticiency........ 6:23 6:08 696 , 639 
Table VII. Costs 
Date of trial April 17 April 18 April 19 | Average. 
Cost coal per kilowatt hour .... 8000295 8000304 8000269 80-0028 
Kilowatt hour per Ib. coal ...... 0:229 0:222 0:251 0:234 


Cost coal to evaporate 1,000lb. 
of water from and at 212°F. .. | $0-0655 , 80-0651 | $0:0657 | 80-0654 


of the entire station from the coal pile to the switchboard —;4.e., the 
ratio of the energy delivered by the generators to the total heat in 
the coal is 6:39 per cent. Although it is frequently stated that the 
thermal efficiency of the steam engine at a maximum is about 25 per 
cent., it is improbable that any engine of this type will convert more 
than 12 per cent. of the heat in the steam into work. The thermal 
efficiency of 6 39 per cent. up to and including the switchboard is 
excellent, and is, in fact, higher than that of other stations on which 
tests of a similar character have been made. 

Table VII. shows the costof coal per kilowatt-hour, the kilowatt 
hour per pound, and the cost of coal necessary to develop 1,0001b 
of water from and at 212°F. In this connection it might be stated 
that the coal used was an Indiana block coal costing $1°35 per ton. 


(To be continued.) 


THE INSTITUTION OF MINING ENGINEERS. 


The following are abstracts of certain Papers which were 
read before the Institution of Mining Engineers during the 
recent London meeting, held under the presidency of Sir 
Lindsay Wood, Bart. :— 


THE ELECTRICAL DRIVING OF WINDING GEARS. 
BY F. HIRD. 


The application of electricity to the driving of winding gears 
forms one of the most recent and important developments in elec- 
trical mining work. The improvements, which have made electrical 
winding a serious rival to steam, are of quite recent date ; neverthe- 
less, many electrical winding gears have already been installed, and 
have been in satisfactory operation for several years. The earliest 
applications of electricity have, however, been confined to cases where 
fuel was costly and water power was available within a reasonable dis- 
tance. The advantages of electricity as a means of efficiently transmit- 
ting power were sufficient in such cases to determine its adoption for 
drivingthe winding gears as well as the pumps and other machinery. 
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It will readily be understood that the chief problem for the electrician 
lies in finding the most suitable method of control. The motor itaelf 
is a well-tried machine, and presents no difficulty, but the controlling 
apparatus must be designed to meet the arduous conditions of frequent 
starting and stopping, must provide the greatest accuracy of control, 
and must permit of steady running at slow speeds for the purpose 
of repairs, inspection, &c., in the shaft. The usual method of starting 
an electric motor, by inserting a variable resistance in the circuit of 
its armature or rotor and gradually cutting it out as the speed 
rises, is objectionable in cases where the starts are numerous, on 
account of the heavy loss of energy in the resistance when starting. 
Messrs, Siemens and Halske, of Berlin, were, the writer believes, the 
first to devise an electric winding system which efficiently equalises 
the power demand by means of power storage. A winding engine 
built by the Berzwerksverein Friedrichs-Wilhelmshütte at Mülheim- 
on-the-Ruhr, and electrically equipped by Messrs. Siemens and 
Halske, of Berlin, on this system, was shown at the Düsseldorf 
Exhibition of 1902. In this plant two motors are used which are 
directly coupled to the winding drum without the use of inter- 
mediate gearing. A battery of electric accumulators furnishes the 
means of storing power during intervals of no load or of light load, 
and of assisting the generating station during the times of heaviest 
demand. During retardation at the end ot a trip, the kinetic energy 
of the moving parts is paid back into the accumulators instead 
of being wasted in the brakes. The battery fulfils yet another 
function—namely, that of furnishing a series of voltages for effect- 
ing the speed control It is divided into four groupe, and the 
two motors are capable of being connected in series or parallel. 
The various electrical groupings thus rendered possible give 
a very eatisfactory and efficient speed control A rheostat is 
only used to smooth out the steps between successive groupings. 
The various electrical connections, which have to be made during 
each journey, necessitate the moving of heavy switching gear, and it 
is necessary that the correct connections for starting, stopping, paying 
back energy to the accumulators, and so on, should be effected safely 
and reliably without any thought or discretion on the part of the 
attendant. All this has been effected by means of a pneumatic 
system of control, and the compressed air is also utilised for orum 
e emergency brakes The safety appliances are most complete ad 
carefully thought out, and whatever complexity there may be in the 
switching arrangements is entirely dealt with by the mechanism, 
and leaves the actual handling unaffected. All the necessary opera- 
Serian affected in the correct order by the motion of a single 
andle. 


Mr. Ilgner, chief engineer of the Donnersmarkhütte, should be 
credited with the suggestion of providing for the necessary storage of 
energy by a suitable high-speed flywheel. The combination of this 
flywheel with a motor generator, which furnishes the means of con- 
trol, constitutes the essential feature of the Siemens-Ilgner system. 
The control is provided by a motor-generator which consists of the 
following parts :—1. A motor capable of furnishing the average power 
required by the winding gear. This motor may be a three-phase 
induction motor or a continuous-current motor according to cir- 
cumstances. 2. A continuous-current generator, whose function 
is to provide the current for the winding-gear motor. This 
machine is arranged so that the excitation of its field is variable 
through wide limits, in fact, from its full maximum through zero to 
its maximum value in the opposite direction. By this means, the 
voltage or pressure of supply to the motor can be varied through the 
same range. 3. A smallcontinuous-current machine, whose function 
is to provide the exciting current for the generator just mentioned, 
and also for the winding-gear motor. This special exciter is necessary, 
in order to ensure stability of the field and, therefore, of the pressure, 
which could not be attained through such a wide range, if the 
generator were allowed to furnish its own exciting current. And (4) 
a heavy steel flywheel, specially designed for high circumferential 
speeds, so as to store a large amount of energy in proportion to its 
weight. The current from the generator is taken straight to the 
armature of the motor, which drives the winding drum, without 
passing through any switches, fuses or controlling gear, for it is one 
of the special advantages of this system that no manipulation of the 
heavy main current is required, the whole of the control being effected 
by light switching gear dealing only with the small currents used 
for exciting the field magnets. The motor for actually driving the 
winding drum is of the continuous-current type. The drums may 
be driven through gearing, but for powers over 100 H. P., it is con- 
sidered better practice to couple themotor directly tothedrum without 
any intermediate gearing. The slow speed thus necessitated makes 
the motor somewhat larger and more expensive in the first place, 
but the disadvantages of gear for heavy powers, together with the 
noise and the wear and tear, which are inseparable from its use, 
more than set off the extra cost. The necessary control is effected 
by the motion of a single lever which is arranged to work in either 
of two slots provided in the supporting frame, one for each direction 
of motion. When the lever is drawn back to its extreme position, 
and there is, therefore, no current on, it can. be passed from one slot 
to the other. The effect of this motion is to throw over a reversing 
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switch, which controls the direction of the current in the field. 
circuit of the generator. This determines the direction of the main 
current furnished to the winding motor, and, consequently, the 
direction of its rotation. The motion of the lever in either of the 
slots has the same effect, it gradually cuts out the resistance which 
is connected in the field-circuit of the generator, which thus acquires 
a stronger field and, therefore, provides a proportionally greater elec- 
trical pressure to the winding motor. "The excitation of the field of 
the motor, however, is kept constant and, since its speed is pro- 
rtional to the pressure of its supply, the forward motion of the 
ever determines a corresponding increase in the speed of the winding 
motor. For each position of the controlling lever there is a definite 
d of the winding motor; and this is quite stable and independent 
of the load and can have any desired value from nothing up to the 
maximum rated speed. 


Too rapid motion of the controlling lever is prevented by means 
of an adjustable oil dash-pot. A depth indicator is provided which 
consists of two vertical screws suitably geared to the drum, each 
having a travelling nut, representing one of the winding cages, 
These nuts are provided with curved steel fingers, which come into 
operation near the end of their travel and push back the control 
lever to a position which allows only of a great y reduced speed. 
The attendant can then no longer increase the speed, but, as the 
lever is free to go further back, he has complete control as regards 
further slowing down or stopping. Should he, however, through 
any accident or negligence miss stopping at the right moment, a 
second finger on the nut pushes the control lever into the off position 
and applies the emergency brakes. There are usually two sets of 
brakes provided, the working brakes and the emergency brakes. 
The former are applied by the action of a piston working in a 
cylinder to which compressed air can be admitted. The valve for 
admitting the compressed air is operated by a handle, placed con- 
veniently near the controlling lever, and connected with it in such 
a manner that when it occupies the off position the brakes are 
applied, and they are released when it is moved to the starting 
position. It should be noted that normally the brakes are only 
used to hold the load, and that there is no absorption of power, any 
excess of energy in the moving system at the end of the journey 
aog up electrically. Thus, when the winding cng are 
trav ing at full speed, if the control handle be moved back nearly 
to the off position, the pressure of the generator is reduced below that 
which the winding motor can produce, the latter, therefore, works 
as a generator, pays back energy into the motor generator, accele- 
rates its speed and thus stores energy in its flywheel ; and meanwhile, 
it draws its generating power from the energy of the moving system 
and thus produces the nece braking effect. After a little prac- 
tice, the right moment for drawing back the control lever is ascer- 
tained and the winding cage is brought to rest at the right place 
without ueing the compressed air brake until the last moment, The 
emergency brakes are entirely dietinct from the working brakes and 
are applied by means of a counterbalance weight, which is normally 
supported by the pressure of the compressed air on a piston, and by 
this means the brakes are held off the drums during working. The 
brakes are, therefore, eig if through any accident the air-pressure 
fails ; they are also applied by a special tri on the depth indicator 
should the cage overrun the bank as mentioned already, and they 
can also, in the case of emergency, be applied by hand. In any case, 
the fall of the weight is arranged to open & special emergency switch 
which entirely disconnects the winding motor. It will be seen that 
very ample provieion has been made for security and to guard against 
misuse or negligence. 

The writer will now consider, in a little more detail, the exact 
action of the flywheel on the motor erator, as this forms an 
important feature of the system. In Figs. 1 and 2 the thick black 
lines represent the horse-power momentarily required on the drum or 
pulley. Fig. 1 represents the case of an un ced rope, and the 
fluctuations of horse-power are naturally much greater than in Fig. 2, 
where there is an endless rope passing over pulleys at the top and 
bottom of the shaft ; the average horse-power, however, is the same 
in both cases. If we succeed, therefore, in completely equalising the 
demand for power by means of flywheel storage, the demand for 
power will be the same in both cases; we shall, however, require 
al flywheel in the first than in the second case. Taking the 
first case, we find from consideration of the curve that the amount 
of stored energy available must be 9,000 H.P.-seconds, or 4,950,000 
foot-pounds, To store so large 5 the flywheel must be made 
entirely of steel, and run at & periph of about 16,000ft. 
per minute. Under these conditions, a 14-ton flywheel would 
give out 9,000 H.P. seconds with a reduction of speed of about 10 per 
cent, In practice, the flywheel would be made of a weight of about 
20 tons, so as to allow for the inevitable loss of energy in the double 
conversion. The total amount of energy stored is, of course, much 
greater than the amount mentioned above, but it is only available by 
admitting of a greater reduction of speed than is advisable in normal 
working. Should, however, any accident occur, which involves the 
entire cutting off of the electric supply, the energy stored in the fly- 
wheel would all be available, allowing only for electrical losses. The 


net stored energy in such a flywheel is about 380 million f ands, 
of which at least 75 per cent. is available for effective work on the 
net useful load. The useful work to be done in one lift is 5,500lb, 
by 1,650ft., or 90°75 million foot-pounds. Consequently, it will be 
recognised that there is enough energy stored for three lifts after the 
total cessation of the electric supply. At the beginning of a journey, 
the motor-generator may be assumed to be running at nearly its 


maximum 8 . When the lift commences, the power is at first 
supplied entirely by the generating station, but as soon as the demand 
has become greater than the average, the motor-generator begins to 


slow down and its flywheel furnishes the excess of power required ; 
as soon, however, as the demand for power has fallen again below the 
average, the motor-generator begins to speed up again, storing power 
once more in its flywheel. It continues to do so after the completion 
of the trip and re the next lift begins, drawing this power from 
the generating station and providing it with a load during the period 
of rest. If the plant is well proportioned for the conditions of the 
work, the motor-generator will have nearly reached its maximum 
speed when the next call for Ire comes upon it. Should an un. 
usually short rest occur, it will not have reached so high e an 
and will run somewhat slower for one or two trips, whilst, if an 
unusually long stop occur, it will reach its full speed before the next 
lift commences, and its demand on ee renean station will begin 
to fall, so that the equalisation of load will not be complete. In 
practice, however, with a fair margin in the flywheel, the equalisa- 
tion will usually be pretty complete, and if the generating station 


Fig. 1.—Curves OF SPEED, PULL ANO HORSEPOWER 
AGAINST TIME. 
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be used for other work, or if there are several electric winding 
engines at work, the actual fluctuations in the demand on the 
generating station will be practically negligible. 

The steam consumption of winding engines varies through an 
enormous e acco to the nature of the work, of the engine 
itself, and of the attention it receives ; but, in any case, it is extremely 
high as com with ordinary steam practice on fairly steady work. 
It is clear, therefore, that the conditions of steam winding are ua- 
favourable for economy. The engine has to be capable of very great 
though short overloada, the load itself is extremely intermittent, and 
there are intervals of standing idle during which steam is being con- 
densed in the pipes, and, very possibly, it is blowing off from the 
boilers in great quantities as well. Again, the engine must be capable 
of running in either direction and of starting from any position. 
These conditions are in themselves unfavourable for economical 
valve-setting, but they have the still ter disadvantage that the 
steam distribution has to be largely under the control of the o r 
and this in itself is a most pro io source of waste A trial 
has recently been made on the large twin-tandem winding engine 
of the Rheinebe III. colliery, the property of the Gelsenkirchen 

ining Co. The trial extended over one shift of nine hours, 
and the consumption of steam was found to be 114lb. per 
effective horse-power-hour. (All the steam consumptions given 
in this Paper are per horse-power-hour on the net useful 
load lifted in the shaft.) During this trial the winding engine 
was handled in the usual manner by its visa d attendant, and 
the conditions were those ordinarily obtaining. second trial of 
nine hours was next taken, in which the only difference was that 
the operator was strictly supervised during the whole extent of 
the trial by an expert engineer. The result was a consumption 
of 70lb. per effective horse-power-hour. These figures s for 
themselves, but they have a special significance from our point 
of view, as will presently be seen. In the ing trials, the 
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steam exhausted into the atmosphere, and a further trial, under 
condensing conditions, with the same careful supervision, gave 
a steam consumption of 571b. per effective horse-power-hour. 
Other searching trials, extending over long periode, have been 
made by Mr. Buschmann on the winding engine at the Heilbronn 
salt mines, and this engineer concludes that with such care 
and attention as can be realised in practice, 77lb. of steam 
per effective horse-power-hour can be attained, though with special 
supervision of the operator he reached so low a figure as 68lb. 
We shall, however, err greatly if we suppose that such figures repre- 
sent a fair average of what is taking place in the winding engines 
actually in operation. These results were obtained with modern 
engines of the best and most economic type, and care was taken that 
the engines should have full duty during the trial; but if we take 
into account the losses incident to times of slack lifting or of total 
cessation of work, a figure of about 951b. will be nearer the mark; 
while if we consider cases such as are unfortunately too common, 
where very low pressures, late cut off and generally obsolete and 
inefficient machinery and methods are in use, it is hard to say 
what extravagant figure may not be reached. We are now in a 
position to understand the full importance of an equalised load on 
the prime mover. For it may be observed that the extravagant 
steam consumptions just given are almost entirely attributable 
to the intermittent nature of the work, On the other hand, 
iven a fairly uniform load moving at a constant speed, and 
there is clearly nothing to prevent us availing ourselves of 
the best modern practice in the economical generation of 
wer. In making a comparison with the tests just quoted, 
owever, we will not assume the very highest attainable economy, 
but a moderate working figure. A fair average steam consumption 
for a modern generating plant under the conditions of daily work 
with moderately fluctuating loads, such as we may expect in this 
case, is 20lb. of steam per electrical horse-power-hour, and this 
value will be taken as the basis of our comparison. Experience with 
existing electrical winding gears and a careful consideration of all 
the working conditions with the Siemene-Ilgner system leads one to 
expect a total efficiency of 60 per cent; under daily working condi- 
tions. "That is to ray, of the total electrical energy supplied to the 
terminals of the motor-generator, 60 per cent. appears as net work 
in raising the useful load in the shaft. To be on the safe side, 
however, an efficiency of only 50 per cent. will be taken, from which 
we deduce a steam consumption of 40lb. of steam per effective 
horse-power-hour on the useful load, a great deal less than the best 
result with steam, and less than half what may be regarded as an 
average working result with steam winding. No negligence or 
mishandling on the part of the operator can appreciably affect this 
figure. The steam distribution in the engine cylinders is entirely 
out of his control and the chief cause of waste is thus removed. 
Practically, the only harm that he can do is to make a bad stop with 
an undue amount of braking, but even this has little effect on the 
economy, for with this system the energy of the moving parts is not 
wasted in friction but stored in the tlywheel and at least 75 per cent. 
of it may be recovered. It is, in the writer's opinion, one of the chief 
advantages of the system that it removes from the attendant the 
dangerous power of controlling the steam consumption. It is of 
course advisable in this, as in any system, that attention should be 
paid to the correct operation of the winding engine, for only in this 
way can rapid and uniform handling of the output be attained, but 
any lack of care is not attended with the direct and disastrous losses 
which occur in steam plant, 

The writer must not close this Paper without briefly referring to 
the subject of the first cost involved in electrical plant. Naturally, 
it is not possible to say anything very definite on this point, since it 
greatly depends upon the particular circumstances of each case ; but, 
broadly spesking, one may say that the coet of an electrical winding 
plant, with motor-generator and all safety and controlling devices 
complete, would be about the same as that of a good modern steam 
winding plant of the same capacity. We have, of course, to consider 
the means of generating the electricity in addition. The cost of this 
will depend greatly upon circumstances, but it will not usually be a 
heavy item, In most cases a generating station would be erected for 
other work besides winding, and the average power only has to be 
supplied. In such cases the fair share of the cost attributable to the 
winding gear would probably not exceed the sum saved in boilers, 
stokers and steam pipes, which would be dispensed with owing to 
the smaller steam consumption. 
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PNEUMATIC AND ELECTRIC LOCOMOTIVES IN AND 
. ABOUT COAL MINES. 


BY A. B. E. ACKERMANN. 


The seams worked in America are much thicker and nearer the 
surface than in Britain, and the dip is very much less, 5 per cent. 
being about the maximum, while faults are almost unknown. "The 
roofs are usuall , fire damp is rare, and a large percentage of 
the mines are drift ones. In this country electrical energy is trans- 
mitted to the pit bottom where it is used for driving one of the rope- 


haulage systems, but in America the 21 caees that the author saw 

were on the overhead-trolley system and were worked with loco- 
motives. Pneumatic locomotives are much more cumbersome than 
electric locomotives, owing to the two large steel compressed-air 
vessels which they carry, and hence they can only be used on the 
main haulage lines and where there are no sharp curvee, The usual 
arrapgement is to have electric haulage even where cutting is done 
bv pneumatic machinee. 

The electric trolley wire is very simply fixed from the roof where 
it is good, or from the cross-timbers hers it is bad, and the rail is 
used for the return, though, in the case of coal-cutters, there are usually 
two bare wires, both supported from one set of brackets fixed to the 
roof and with the earthed wire on the outside, so that it slightly pro- 
tects the positive or live wire, It has been said that a man can lay 
a greater length of electric cable in a day than he can pipes in a 
week. The cost of the electric locomotive compares favourably with 
that of the pneumatic. In upkeep the electric system also has the 
advantage, and the efficiency of electrical transmission of energy is 
considerably higher than that by air. The weight of the rails is 
usually 40lb. per yard, but in nearly every mine they wished they 
had heavier metals, whatever their actual ones happened tobe. The 
mines are systematically worked on the pillar-and-room system, 
electric-trollev haulage is used in the headings, and the men who 
load the tubs in the rooms pueh them to the entries where they are 
picked up by the electric locomotives. 

Electric locomotives are much smaller than the pneumatic ones 
of the eame weight; the overall dimensions of a 13-ton electric 
locomotive being about 3ft. in height, 4ft. 8in. in width and 12ft. Gin. - 
in length, with a wheel-base 4ft. 8in. in length, gauge 3ft. Gin, (the 
gauges vary in different mines, but 3ft. 6in. may be taken as the 
average) and capable of exerting a draw-bar pull of 4, 300lb. Much 
smaller electric locomotives can, however, be obtained, as, for 
example, one which is only 2ft. 5in. in height, 3ft. 6in. in width 
and 9ft. 3in, in length, with a wheel-base 3ft. in length, weighing 
4 tons, and having a draw-bar pull of 1,000lb. This is, of course, 
a great advantage, and they run at about the same speed—namely, 
about 8 miles per hour. At first there used to be considerable 
trouble on account of the armatures being burnt, owing to over- 
loading and the heavy starting current. Now, even an 11-ton 
electric locomotive is fitted with two 40 H. P. motors, one on each axle. 

In drift mines the external part of the system is like a small 
overhead trolley-tram system, the conductor being attached to cross- 
wires supported by two rough wooden poles, one on either side of 
the line. The trolley wire in such cases is usually, but not always, 
kept at such a height as to just clear one's head. Electric storage 
battery locomotives have also been made, but the author did not 
meet with any. 250 and 500 volts were the only pressures met 
with, and all were continuous current, though in one mine three- 
phase current was used for working the pumps. "The tendency in 
America is undoubtedly to use electric locomotives and coal cutters 
more and more. In the Windber mines, seven power houses have a 
total capacity of 2,500kw. There are 75 miles of trolley line, worked 
by 43 13-ton electric locomotives of which the combined power is 
about 3,400 H. P.; the output from one mine is 2,000 tons per day, 
and the others have about the same output each. In addition to 
rope haulage they had eight mules and eight drivers costing 44 per 
day for an output of 200 tons, that is 6d. per ton. When two 
13-ton electric locomotives were installed the output increased bv 
1,000 tons per day at a cost for haulage of £1. 128.—or less than 4d. 
per ton. l 


DISCUSSION. 


Mr. HENRY HALL (inspector of mines) said he did not think electric 
haulage was very much more economical than compressed air. 

Mr. T. E. FORSTER thought that electric locomotive haulage was only 
applicable in mines with large seams, and in such cases they would get a 
larger output than with rope haulage. 

Mr. MAVOR asked whether the author had any knowledge of three- 
phase locomotives for mining work. He thought continuous current 
would answer the purpose better, unless the distances were very great. 
It would be better for coal cutters and locomotives. Low head room, 
compelling the use of motors of small diameters and imposing limitations 
of speed of rotation, made the employment of three-phase motors difficult. 
For coal-cutters for thin seams of 20in. to 24in. three-phase working would 
be quite out of the question. With regard to compressed air working, 
the amount of compressed air ejected by conl cutters would be only a 
small proportion of that passing through the mine, and the effect on the 
temperature would probably be inappreciable. 

Mr. M. H. MILLS said he thought electricity was considerably cheaper 
than compressed air, and it would most likely supersede all other forms 
of power for mines in the futare. Our schools and colleges should do all 
they could to encourage the use of electricity in mines. 

Mr. WATERHOUSE asked whether the rails used for return were 
bonded at all. He considered electricity more efticient than compressed air. 

Mr. C. C. LEACH said that compressed air machinery became very 
ineflicient when out of order. He had substituted a 12 H.. electric pump 
for a 70 U. r. compressed air pump, and found the former did three or 
four times as much work as the latter. 

Mr. b. SELBY BIGGE thought that cables carrying 500 volts to coal- 
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cutters should not be bare. After inspecting nearly 100 mining instal- 
lations he had come to the conclusion that three-phase working was 
preferable, except wherea particular kind of work demanded coal-cutters 
fitted with continuous-current motors. About 99 per cent. of the mine 
installations in Belgium and Westphalia were three-phase. The machi- 
nery was simple, and absence of commutators and brushes was in its 
favour for mining work. "There was not so much liability to break down 
with three-phase motors, and it was chietly on the score of simplicity 
that he advocated three-phase working. 

Mr. S. F. WALKER said that if compressed air were developed as 
electricity is now being developed, the latter would find it difficult to 
hold its own. A practice, pursued on a large scale in Germany, was that 
of taking electricity to the bottom of the pit and there using it to 
compress air. 

Mr. W. C. MOUNTAIN favoured continuous-current working. The 
cost of producing three-phase current was great owing to the relatively 
poor load-factor. Except in the case of fiery mines continuous current 
was to be preferred. Armoured cables should be three-core, and high 
potentials effected a saving when working more than $ mile inbye. 

Mr. HODGES said he thought electric locomotives had not been 
adopted in this country owing to severe gradients, and the fact that rope 
haulage was known to be effective. The compressed air locomotive was 
inferior to the electric owing to its size. It was useless to consider 
compressed air working as a means of ventilation. 

Mr. ACKERMANN, in reply, said that in some cases the bare wires 
were so low that it was necessary to lower the head to avoid contact. 
The rails were not bonded. 


ELECTRICAL PLANT FAILURES, THEIR ORIGIN AND 
PREVENTION. 


BY A. CAMPBELL CORMACK. 


At the end of the Paper, an analysis is given of the breakdowns 
which have occurred to several thousand machines, ranging in siz3 
from an 800kw. dynamo to a 3 H. P. motor, the observations extending 
back for a period of about four years. The group of machines from 
which these statistics are prepared are under somewhat better than 
average conditions, so far as superintendence is concerned. Some 
causes of breakdown have been entirely eliminated, and others have 
been very much diminished, Further, owing to the elimination of 
a number of very bad machines, plants from which these statistics are 
prepared are considerably better than the average. No coal-cutting 
machines have been included, as the statistics from these are far 
from complete. Three tables have been prepared: — Table A is 
descriptive of the nature of the accidents. When an accident was 
of à compound nature, several parts being injured, each is included 
in the table, excepting those,cases where the failure of one part is 
certain to follow on the failure of another. In Table B the point 
of origin of each breakdown enumerated in Table A is traced, and in 
Table C an analysis of the causes of the breakdowns is given. The 
preparation of these tables has been somewhat, complicated by the 
complex nature of some of the derangements, In some cases, the 
derangements were not caused by any single fault, and for this 
reason in preparing Table C, it was necessary to adopt a system of 
marks allocating thesame number to each breakdown, but distribut- 
ing them if more than one fault was the cause of breakdown. 

Of the accidents in which the field magnet coils were damaged, 
10 6 per cent. were mainly cases in which the insulation between the 
coil and coil-former or cores had given way. The 156 per cent. 
representing coils gone altogether—that is, arcing from series to 
shunt on the same coil or arcing between two separate coils—show 
that this is not altogether an uncommon accident. The latter acci- 
dent is most frequently met with in bipolar machines, where the 
coils often touch. In this case, unless the outer layers are at the 
same potential, there is considerable risk of accident. The failure of 
armatures constitutes by far the most serious item on the table. The 
torm which such failure most frequently assumes is the burning out 
of coils. This occurred in the case of 29 per cent. of the total number 
of accidents observed to machines. In many cases the entire arma- 
ture was burned out, and in others only a few coils. The percentage 
of coils gone to earth, 19:5 per cent., is also a large item, and most of 
these failures were due to destruction of insulation. The accumula- 
tion of dust or other conducting matter on the insulating ridges, su:h 
as is met with at the end of the slot insulation or at the end of the 
coil supports of a barrel-wound armature, accounts for the majority 
of the remainder. Breakages of wire, occurring in 15:6 per cent. 
of the derangements, were confined mainly to the smaller sizes of 
wire-wound armatures, and usually took place at or about the 
points where the wires leave the coils or join the commutator. 
The joint failures, 8:6 per cent, are more common than they 
ought to be, although some were undoubtedly caused by short-cir- 
cuiting in another portion of the armature. The 31 per cent. in 
which binders were burnt are those cases where fusing took place by 
arcing between the binder and armature wires, and did not arise 
from purely mechanical stresses. The commutators are frequently 
damaged, this having occurred in 33:6 per cent. of the breakdowns. 
The failures of commutator-insulation have for the most part occurred 
at the ends, causing leakages to the earth-connected portions of the 
commutator or between bars or radial connections. In the majority 


of cases, these failures are caused by the presence of dirt, or other 
foreign matter, on the insulating ridges or between the radial connec. 
tions. The mechanical failure of commutators, amounting to 10 95 per 
cent., consists of burat commutators, fracture of commutator-lugs, and 
failure of keying of commutators. The 12:5 per cent. of the cases 
where surface-fusion of the commutator has occurred are cases where 
the surface of the commutator has been destroyed by violent sparking, 
eometimes between segments, the latter fault being the accom- 
paniment of a broken wire. 


Table A.— Showing the Relative Frequency with which Various 
Portions of Dynamos and Electric Motors were damaged when 


Breakduwns occurred. 
Per cent. Per cent, 


Mechanical portions ........... Mois s Va PW vaccis 25°05 
Broken shafts ...... Cea Lbs % ewe wR MU 
Binders and fasteners .............. ——— 90 
Bearings e ete Sates ee ee eS. 860 
Other mechanical parts ........... — M . 470 
Brush-gear, connections, terminals, &.. 1:01 
Failure of brush insulation»nnn eo. 235 
Connections and terminals i6 Seca: 310 
Mechanical portion of brush gear .......... T 1°06 
Field magnet coils........... . Quis IS 10°16 
Coils burnt out .......... e. eon e OO DU 
Coils earthed ........ T — e T 3:10 
Coils gone altogethe nnn. q . es.. 1°56 
Armatures 2 m PR —— "REPE 18:15 
Coils short-circuited and burnt outet . 29:00 
Coils earthed (that is, failure of insulation of frame).. 19:50 
Breakage of wire ....... ————— MÓÁÉÓÉE 15:60 
Join iss. E evi eS SO N60 
Binders: b us de R9 RARI SOR a9 . 310 
Driving horn. quete d va . 2:35 
Commutators ..... 3% ate: ci ete 9 E 33 60 
Failure of insulation 3 . 10:15 
Mechanical failures .......... ccce eet 10:95 
Surface fusion "—— re ree arc 12°50 


Table B.— showing Points of Origin of Breakdowns. The Percentages 
given show the Frequency with which the Various Parts caused 


Breakdowns. 
Per cent. Per cent. 
1 " 


Mechanical portioonnVVQVœWs . ͥ˙F 1:03 
San. CX GR kids td 3 „ 078 
Bearingngss gs e ö . 8°60 
// ²˙²à—2T22 eo 1 . 1:65 

Brush gear, leads and terminals 8:60 
Mechanicaaaaalallk VON a aNS eas vena 390 
Insulation ........ ee tena —— Pre A 2:35 
Leads and terminals Panawa 235 

Field magnet Lees ——— ren Es 8:08 
Failure of coil insulation ——— eS TBO 
Breakage of wirtrtre ix ewivev crews 20°18 

Armatures ......... 3 e —— E 47°87 
Core and slot insulation ....... „ . 12:50 
End insulation (that is, separating bridges). 5:50 

— 18:00 
Coil insulation ——  — eren eri 
VVV CCC e 4 00 
Fasteners and binder nS 165 
Binder insulation ............. (ike AO RARE . ꝗ ⸗TH 7:80 
Driving horns............. ads UO EARS eevee, 4:00 

CommutatorS ....sessssossesesesseos 3 14 90 
Insulut ilk V auc due ua P qudd 9:40 
Fastening and keying ........ Senda eee es . 550 

Starten oid e RE Seas 410 

Unknown.......000. 6 „ 3:13 

Various %% re ee rr ray dioe —— 1:56 


Table O.— Showing the Causes to which the Derungements were Due. 
Per cent. Per cent 


Constructional ............. . . 3936 
Bad design....... — @ Labeo S re d re . 18:36 
Perishing of insulation e 1:40 
Bad workmanshhiil k„hk2ͤ%i 13-60 

Conditional e 8 371 
Overloading ............. e esee L37 
OVer-TAUNY ......2.. rr resa errr . 156 
Unsuitable...... CCC sees. MFR 

/ ²%˖ *m⅛mꝓqĩ¼ ( e: 31:46 
Dust and damp ................ waist estes 7°40 
Rough usage..... C es. 156 
Defective attention other than above ............ 22:50 

Accidental and unavoidable, with reasonable care in , 

construction and working 1:05 

LU RHOWD aueh ox etes VA ici dere mer 13:10 

Caused by faults in accessories vere SAR 


Table B is the most interesting, as here the breakdowns 
mentioned in Table A have been analysed with a view to show- 
ing the portions of the machines at which the breakdown origt- 
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nated or the portions which by being faulty caused the break- 
down. The breakdown originating in fracture of the armature 
shaft amounted to 0°78 per cent. Breakdowns to shafts have been 
caused by the armature coming out of the centre and being 
considerably nearer to the bottom of the pole-bore than the 
top, with the result that the magnetic pull on the armature which 
was formerly balanced and equal was then in a downward direction, 
and produced a severe bending moment on the shaft. In these cases, 
of course, the trouble originated at the bearings, not at the shaft. 
An interesting defect in dynamo and motor bearings, which some- 
times occurs and requires watching to prevent damage, is the wear- 
ing of the bearing upwards. This sometimes occurs in cases where 
the armature has placed nearer the top of the race than the 
bottom, in order that the upward pull of the magnets may relieve 
the preesure on the bearings. When the upward pull of the magnets 
is greater than the gravitational attraction, the bearings wear upwards, 
and allow the armature core to approach the pole-tips when working. 
This, owing to its liability to escape detection, is a somewhat dan- 
gerous defect, for when the machine is examined at rest the armature 
clearance will appear satisfactory. | 

Joint failures are responsible for 7 per cent. of the total number 

of accidents, and most of there joint failures are caused by bad 
workmansbip. They have been, for the most part, confined to 
one or two makes of machines. Unfortunately, if a faulty joint is 
nicely finished outside, it is very difficult to detect until it causes 
trouble This usually begins on the commutator surface, A 
number of joint failures are due to improper fastening of the com- 
mutator, but such have not been included in the percentage. 
Commutators are responsible for 149 per cent. of the breakdowns, 
and these may be divided into two classes. The first, in which the 
insulation has broken down, is responsible for 9:4 per cent. The 
failure most frequently occurs between the bars and supporting 
ringe, the parts subject to the greatest difference of pressure. Such 
breakdowns often result in the burning out of the armature windinga. 
To a much slighter extent breakdown of insulation between the 
segments occasionally occurs. This seldom results in more than a 
few coils being damaged. Only in a very few cases does a break- 
down occur in the body of the insulation, permitting flashing through 
it These few cases have all occurred where a material which absorbs 
moisture has been substituted for mica. Almost all the accidents to 
commutator insulation are due to the collection of oil, dust, &c., on 
the insulating ridges separating the segments from the clamping nuts. 
In many cases these ridges are made much tco short, Sometimes 
there are no ridge: at all, the insulation being flush or even sunk 
below the level of both bars and rings. The insulation at the outside 
end is usually most exposed to such accumulations, but being 
more easily cleaned fewer breakdowns appear to occur here than at 
the back end where cleaning is very difficult, sometimes impossible. 
Very few cases have occurred where insulation has broken down 
owing to the commutator-wedging arrangements tlacking back and 
permitting sufficient chattering to pulverise the insulation. This 
usually causes sufficient sparking at the brushes to draw attention to 
the defect before more serious mischief occurs. Defective fastenin 
and keying of the commutator has caused 55 per cent. of the tot 
number of accidents. Defective fastenings sometimes, although 
rarely, cause breakdowns of insulation, as described in the previous 
paragraphs. Bursting of the commutator by centrifugal force is not 
now so common as it used to be, and few cases are met with. Asa 
general rule, the proportions of the parts are sufficient to resist the 
simple centrifugal stresses, and most of the bursts usually met with 
have been caused by improper locking arrangements. A cause of 
bursting of commutators which does not figure at all in this table is 
the bursting of the commutator owing to the bar being allowed to 
wear down too far. The defect or absence of keying of the com- 
mutators has caused in this class the largest number of break- 
downs. When the keying is defective, the commutator is driven 
by thearmature wires, and sometimes the commutator and the arma- 
ture have slight relative motion on the shaft. This has caused a 
large number of b & of the wires joining the armature 
to the commutator. In commutators of the type having separate 
radials, fracture often takes place at the jointe, those breaks causing 
flashing at the commutator. Cases were not infrequent where, owing 
to bad keying, the whole of the commutator radials or of the wires 
joining the coils to the commutator segments required renewal, as 
they had been rendered very brittle by bearing variable mechanical 
stresses. The remedy is the secure keying of the commutator sleeve 
to the shaft, or, in the case of large machines, the bolting of the 
commutator to the core sleeve. 

Starting switches of motors have been the cause of 4:7 per cent. of 
the breakdowns in the table, and the writer may say that this figure 
has been kept low by timely alterations to a number of dangerous 
switches. A not uncommon fault in starters which has caused 


"n 44 


very common fault which is found in starters for shunt motors—that 
is, taking the connection from the last stop of the resistance. This 
results in the voltage applied to the shunt at the moment of switch- 
ing on being lowered to the eame extent as the voltage applied to the 
armature, with the result that, to get the necessary starting torque, 
the full-load current has to be much exceeded The starting torque 
can be kept up by attaching the shunt-wire to the first stop in the 
resistance. 

for the shunt requires to flow back along the resistance, but, as a 
ponera rule, this is a matter of little importance, and where it is 


hen the switch is in the “ on” position, the current 


esirable to arrange otherwiee, an additional stop can be put in the 
switch to cut out this resistance after the lever has reached the last 


stop. 
Table C sets forth as far as possible the conclusions reached as to 


the cause of breakdowns. Some of the headings in this table mean 
practically the same thing, but it seemed desirable to make out 
separate categories. For example, the heading Dust and damp” 
might have been merged in the “ Defective attention” heading ; but 
a number of breakdowns have been caused by dirt and damp 
that could hardly have been attributed to defective attention on 
the part of the attendant. The first of the main headings, Con- 
structional defects," is responsible for 3936 per cent. of the total 
number of breakdowns. With greater laxity in supervision, resulting 
in a greater number of breakdowns, this heading would probably have 
been a smaller percentage. A number of the defects in design, con- 
struction, &c., were known to exist when the machines came under 
observation, but they were usually of such a nature that little could 
be done to remedy them without entirely reconstructing the machines. 
Almost half of the 39 36 per cent. —that is, 18:36 per cent.—of the 
total failures were due to bad designs, 7:4 per cent. to deterioration 
of insulation under normal conditions of working. "The writer looks 
upon this latter as bad design, because it is the use of unsuitable 
materials or of materials under unsuitable conditions, Compara- 
tively few of the faults were found in the mechanical portions of the 
machines, Those usually took the form of insutticient keying, bad 
arrangement of bearings, and other defects familiar to all mechanical 
engineers. The great majority of the faults in design appear to be in 
the electrical portions of the machine, and for the most part take the 
form of supplying too little insulation, insufficient insulating ridger, 
improper arrangements for supporting the conductors and their 
insulation. The writer is afraid that, owing to the stress of com- 
petition, a number of designers sacrifice, to a great extent, reliability 
to cheapness. Particularly in the case of small and medium- 
sized motors the tendency is to design machines having higher 
rises of temperature than experience has shown to be compatible 
with reasonable durability of the machine. No margin appcars 
to be left for the slightly abnormal conditions that almost 
every machine sooner or later meets with in its working life. Damp 
and dust, 7-4 per cent., refers to those cases where a reasonable 
amount of attention was given to the machines by the attendant, bui 
where, owing to unfavourable conditions, it was not possible to keep 
the machine sufficiently clean and dry to prevent trouble. Dust is 
frequently somewhat hygroscopic, absorbing quantities of moisture, 
Detects from dust occur most frequently in semi-enclosed motors. 
These are splendid automatic dust bins; the provision for cleaning 
usually is insufficient ; many of them cannot bs cleaned properly 
without being taken apart, and it would in most cases be imprac- 
ticable to do this every time the machine required cleaning. The 
defects in semi-enclosed motors might quite well be attributed 
to bad design or unsuitability, but the writer leaves the reader to 
place it as he thinks fit, with the advice to adopt, where necessary, 
wholly enclosed motors, large enough to run cool; aud easily 
accessible open-type machines in all other situations. 


DISCUSSION. 


Mr. G. S. CORLETT called attention to the fact that there was nothing 
in the Paper toindicate how long any of the machines had been running, 
nor the nature of the work they were performing. His own investigations 
had revealed that a group of 65 continuous current machines, working in 
collieries for a period of not less than five nor more than 15 years, had 
only given rise to 17 failures, an average of two per annum. 

Mr. W. C. MOUNTAIN complained that bad maintenance was one of 
the most frequent causes of breakdown. During the last few years the 
design of machines had altered considerably, and it was unfair to compare 
the new with the old. 

Mr. S. F. WALKER thought that the insulation question was & 
most important one, especially with regard to collieries, where the 
conditions were so onerous. Electrical machinery should receive more 
attention, 

Mr. MAVOR contended that modern electrical plant was less liable 
to derangement than any other class of machinery with which they had to 
deal, except, perhaps, coal-cutters. In ordinary motors the requirements 
were not given in sufficient detail. There was a considerable difference 
between the motor that was required for single haulage with a maximum 
load of 10 n.r. and that required to work a 10 H.P. pump. l 

Mr. CORMACK, in his reply, agreed that much greater attention should 
be given to electrical machinery, and that it would be advisable to specify 
a temperature limit for mctorz working intermittently. 
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THE POSTMASTER-GENEBAL'S REPORT. 


The forty-ninth annual report of the Postmaster-General 
has just been issued, and, apart from the information of interest 
to the general public which it contains, there is also a consider- 
able amount worthy of the attention of that section of the 
public directly concerned with electrical matters. It is stated 
early in the report that motor vans of various kinds have been 
used experimentally forthe conveyanceof mails in different parts 
of the country, and that such vans are now being employed for 
the conveyance of parcel mails between London and Redhill, 
between Liverpool and Manchester, and between Manchester 
and Altrincham. A motor tricycle carrier is being tried on some 
letter mail services in London. It is doubted, however, whether 
a thoroughly reliable motor vehicle suitable for Post Office 
work has yet been found. Nothing is said as to whether these 
vehicles are petrol, steam or electric, and although something 
was heard some time ago of a regular service of electrically 
propelled vehicles, yet they do not seem to have flourished, 
and to-day, so far as competing with tbe horse vans is 
concerned, they might be non-existent. There may, of course, 
be hidden difficulties of which the public are entirely ignorant, 
but to electrical engincers there are apparently no valid reasons 


why an electric motor car should not render excellent service, 


in London at any rate, with regard to the conveyance of His 
Majesty’s mails. For provincial work the conditions are quite 
different, and, presumably, nobody is prepared to suggest a 
long-distance, high-speed service of accumulator cars. The 
multiplication of electric tramways, however, opens up new 
possibilities, both with regard to letters and parcels. As 
an example, the South Lancashire Tramways may be con- 
sidered. By means of this system, the tramways of Liverpool 
and Manchester are brought within about 5 miles of each 
other, and they will, doubtless, before many weeks have 
passed, be joined, so that it will be possible for the Liverpool 
Corporation cars to run in the streets of Manchester, and vice 
versi, Why should not letters and parcels to and from towns 
and villages situated on the route traversed be carried by the 
tramcars? The train service to rural places of this kind is 
often so bad that the postal authorities frequently have to 
resort to horse-drawn vans, which are slow and expensive, and 
the benighted inhabitants have to be content with one, or per- 
haps, by some fortunate chance, two deliveries per day. Such 
a state of affairs would be no longer necessary if tramways 


were utilised. The South Lancashire Tramways Co. already 
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have an extensive goods traffic which they work in conjunc- 
tion with the railways, and if this is successful—as it actually 
is—there seems to be no reason why it should not be equally 
successful in connection with the Post Office. It may be 
argued that the instance quoted is a solitary one, but it 
assuredly will not remain solitary for long, and the time is 
opportune for the experiment to be tried. 

The statistics relating to telegraphs are numerous, and the 
review of the work done during the past year, although brief, 
is of interest. No less than 92,471,000 telegrams were sent 
over the Post Office wires during the year, this figure 
showing an increase of 2:3 per cent. above that for 1901- 
1902. Of these 75,883,000 were ordinary inland telegrams, 
1,161,000 more being transmitted than during the previous 
year. In spite of this increase, however, the receipts were 
£3,443 less, this being accounted for by the fact that 
the average value was only 7:4ld. instead of 7:45d. 
The illness of the King, and the consequent postpone- 
ment of the Coronation, accounted for the fact that the 
number of telegrams sent in June, 1902, excceded those sent 
in June, 1901, by more than half a million. On one day— 
June 25th—no fewer than 314,126 telegrams passed through 
the Central Telegraph Office. After touching upon the 
damage to the overhead lines wrought by storms, the report 
states that the London-Birmingham underground line has 
now reached Warrington, where it joins the underground lines 
between Manchester, Liverpool and Chester, in addition to 
which pipes for underground cables have been laid for another 
53 miles. During the present year this line of pipes will 
probably be completed as far as Carlisle (a distance of 67 
miles), and underground lines will be laid from Manchester to 
Leeds and across the Beattock incline. Stress is laid on the 
increasing difficulties encountered in the construction of both 
overhead and underground lines, owing to the available space 
getting filled up and the danger from contact with electric 
light and power services. | 

Turning now to the financial results of the year's work, we 
find that the total revenue from telegraphs was 3, 723, 866, and 
the total expenditure £4,317,371, or 115-94 per cent. of the 
revenue, leaving a deficit of £593,505. This, however, does 
not include interest on stock created for the purchase of the 
telegraph systems, which amounts to £298,860. Adding these 
two sums together, there isa total deficit of £892,365, but even 
this enormous sum is £58,376 less than last year’s deficit, in 
spite of the extensions and new work carried out by the 
Department, which cost £490,155. Last year the percentage 
of maintenance to total revenue was 24:49 per cent., but 
during the year dealt with by the present report it was 
brought down to 23:28 per cent. 

One section of the report deals with the first 13 months of 
the life of the Post Office telephones—1z.c., from March 1, 1902, 
to March 31, 1903. Up to the latter date the number of 
trunk wire centres was 355, an increase of 27 in the year, and 
the capital expenditure on the trunk lines amounted to 
£2,091,417, an increase of £224,986. There were 11,574,229 
calls and the revenue showed an increase of £34,179 over and 
above that of the previous 12 months. Several new provin- 
cial Post Office telephone exchanges have been opened, and 
great progress has been made with the London exchauges. 
The Central Exchange is now the largest in the London area. 
The financial account shows a balance of £6,165 available 
towards meeting depreciation, interest, &c., which, it is 
estimated, amounts to £60,870. The capital expenditure to 
March 31, 1903, was £1,112,500. 

It seems unfortunate that the telegraphs are unable to show 
a balance on the right side, but this inability is doubtless due, 


partly to the allocation of costs as between the telegraph and 
postal services (a profit is shown on the latter) and, to a 
great extent, to the enormous expenditure, which is out of 
all proportion to the growth of revenue. No commercial 
company could exist if its affairs were carried on in a 
similar manner, but it is one of the peculiarities of State 
management that it is utterly impossible to imitate control by 
ptivate enterprise. Extensions and alterations must be made 
for many years to come, and, therefore, it does not seem pos- 
sible that the revenue can exceed the expenditure so long as 
these conditions exist. Some day, perhaps, no more exten- 
sions will be needed, and then the halcyon days will commence 
when large ‘balances in favour of the much-abused telegraph 
will appear ; but that time, we fear, is far distant. As for wire- 
less telegraphy, of course it would be nothing short of 
calamitous if the Government were to embark on these 
tremendous expenditures for new land lines if wireless tele- 
graphy would do what is claimed for it, but our telegraph 
engineers evidently have little or no faith in it as a substitute 
for telegraphy over wires, and still * keep the noiseless tenor 
of their way." In this connection, the statement contained in 
the report of the position taken up with regard to the Marconi 
Company's attempts at a trans-Atlantie wireless telegraph 
service is interesting, although it is practically a recapitula- 
tion of what Mr. AUSTEN CHAMBERLAIN has already said in 
Parliament. Taken in conjunction with the trouble due to 
“cross-talk during the Naval Manouvres it is particularly 
significant. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


md 


The All-Red Line: the Annals and Aims of the Pacific Cable 
Project. Edited by G. Jonnson. (London: E. Stanford.) 1903. 6s. 


The patient perseverance and long-sustained energy of the 
advocates of a submarine cable between Canada and Austra- 
lasia, which resulted in the laying of the Pacific cable by the 
Imperial and Colonial Governments, certainly deserve a history. 
This is now before us in“ The All- Red Line”; and if there is in 
the book more of the advocate than of the dispassionate historian 
who sees events in their true proportion, the short time which 
has elapsed between its publication and the completion of the 
cable across the greatest ocean in the world is no little excuse 
for its want of perspective. In reading of the long years 
which elapsed between the inception of the idea by Mr. 
Sandford Fleming, of his unfaltering faith in its ultimate 
accomplishment, of the persistence with which he agitated it 
on every available occasion, and of the number of times he 
crossed the Atlantic and the Pacific to urge it on the Imperial 
and Colonial Governments, one cannot but be reminded of the 
marvellous energy displayed by Mr. Cyrus Field in his advo- 
cacy of the first Anglo-American cable. If one cannot place 
Sir Sandford Fleming on the same plane as that father of ocean 
telegraphy it is rather the fault of the time in which he lived. 
The results which will follow from the telegraphic union of 
North America and our Antipodes cannot, of course, be com- 
parable to the anchoring of the new world alongside the old, 
to use John Bright's striking phrase. E ! 

We all know the force with which a break of continuity 
strikes the eye and imagination; and no one could look at a 
cable map of the world without thinking that there must be a 
thin red line across the chart of the Pacific some day. And 
if. that idea forced itself upon an Englishman it would appeal 
with vastly greater force to a Canadian, because to us at home 
the Eastern route to Australia is much the same as the Western, 
whereas North Americans had to send their messages to the 
island continent via three-fourths of the globe. 

The completion of a link, over 7,000 nauts in length, which 
enabled a message in celebration of that event to be sent round 
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the world simultaneously in both directions was sure to appeal 
to the publie imagination ; but the results, financial or other, 
cannot fail to be disappointing for some years to come. Let its 
advocates say what they will, the strategic value of a single sub- 
marine cable in such long sections across the great lone sea could 
not be great in time of war with a Power possessing a serious 
navy. As to the pecuniary aspect, it is enough to say that the 
British and Colonial taxpayers have had in two years to make 
good a loss of over £212,000, and that without repairs being 
required or adequate provision made for depreciation of the 
cables. To put the matter briefly, it may be said that public 
funds have to provide a sum more than equal to that paid by 
the sender of every message through the Pacific cable. This 
may be Imperial and strategic, but it 1s not business. The only 
direct advantage so far, in addition to some increase to the 
security of communication, has been the cheapening of the 
telegraphic communication of North America with New Zealand 
and Australia at the expense of British taxpayers—an advan- 
tage which the United States shares without cost to herself. 
Without doubt, however, the greatest gain, direct and indirect, 
is to Canada. Against this must be set the delay which this 
competition has interposed in the promised reduction of the rates 
between England and the Antipodes. The ideas which still cling 
to that blessed word competition seem to prevent not only the 
public but very often the press from perceiving that, where the 
demand is strictly limited, competition may result in increased 
charges or militate against their reduction. It would be the 
irony of fate if, in order to maintain the Pacific line and prevent 
a loss heavy even for governments, a demand for higher 
rates were made. The entering into the field of the United 
States Commercial Pacific cable will not, in any case, make 
the loss on the “all-red "line any less. By the way, the latter 
title is surely a misnomer, seeing that the messages transit an 
Atlantic cable which is the property of an American company. 

The method which has been followed in the making of the 
book has been to commit chapters, such as ‘State Partner- 
ship,“ A Pan-Britannic System," &c., to various writers; the 
editor, Mr. George Johnson, an honorary member of the 
Statistical Society, contributing several himself. The long 
digests of correspondence and reports of proceedings at con- 
ferences do not make entertaining reading, but the book has 
evidently been compiled with the greatest care, is well printed 
and presented, and constitutes a valuable record of the move- 
ment which led to British Governments laying an ocean cable 
on their own account and in opposition to private industry. 
One may safely prophesy that they are not very likely to 
repeat the experiment in other parts of the world. 


Electrical Engineering Measuring Instruments. By G. D. 


AsPINALL Parr. (London: Blackie & Son.) 9s. 

While the literature relating to electric machinery, such as 
generators, motors, transformers, including their accessories 
for nearly every purpose, is already largely developed and is 
growing daily, that of electrical measuring instruments is 
relatively insignificant, and information relating to them is 
chiefly to be found scattered amongst the numerous electrical 
periodicals. Measuring instruments are of no small scientific 
and commercial importance, and the description and illustra- 
tion in book form of a large number of modern instruments 
of different construction is the laudable task undertaken by 
the author. Besides dealing with the more usual applications 
of measuring instruments, the book contains descriptions and 
illustrations of maximum-demand meters, of prepayment 
meters, phase meters, frequency indicators, and so on. Occa- 
sionally the description of a particular mstrument reads like a 
manufacturer's pamphlet, and we should have welcomed a short 
criticism of at least the more important types as a guide to 
users and students. In the chapter dealing with general con- 
siderations, the author remarks that the ampere-turns in 
moving coil permanent magnet instruments averages about 
300. This is apparently an error, the value being on an 
average in the vicinity of one. 

This book of over 300 pages with 370 illustrations, deals 
with the subject in a clear manner, and can be recommended 
to all those seeking information on the construction, principles 
and qualities of existing electrical measuring instruments, 


THE “HUNTING” OF ALTERNATING-CURRENT 
MACHINES.* 
BY BERTRAM HOPKINRON, M.A. 
(Concluded from page 626.) 


Experymental Confirmation, | 
I have in a general way confirmed the results here obtained by 
experiment on a small alternating-current motor. This machine is 
a four-pole generator, made by the Britieh Westinghouse Company, 
and intended to give an output of about 10 amperes continuous 


Volts. 


Curve A.— E. M. F. on open circuit. 
„  B.—E.M.F. with current passing, corrected for resistance of armature. 


Fic. 2. 


current at 110 volts. It was converted into a synchronous alternating- 
current machine by fitting slip-rings on to it. 

The machine was separately excited, and the no-load charac- 
teristic curve for a speed of 1,500 reva, per min. is shown on Fig. 1. 
The currents are in arbitrary units, the potential is the square root of 
mean equare of the alternating potential. The lower parta of the 
characteristic are a good deal affected by the previous treatment of 
the magnets ; the curre gives averege values. The machine gives, at 


E. M. F. ( mean*) Volts. 
S 


„ 


S 


© 


10 20 30 10 
Current in Field. Magnets. 


Characteristic Curve of Alternating Current Motor. 
1,500 revs. per min. Open circuit. 


Fia. 1. 


no-loadandat all excitations, very approximately asine-wave of E.M.F., 
the actual value being E (sin pt + 45 sin 3pt --terms of higher order). 
With a heavy non-inductive load and low field, however, the field is 
a good deal distorted. In Fig. 2 is shown the curve of E. M. F. of the 
machine when excited with a current of 10:5 and working as a 
generator on a non-inductive resistance amounting together with the 
armature resistance to 1:5 ohms. 


* Paper communicated to the Royal Society, June 18, 1903. 
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The machine was worked off the local supply mains which gave a 
potential of from 94 to 98 volts ,/(mean?) with a frequency of 50 per 
second. The impressed E. M. F. is also approximately a sine-curve. 
The resistance and reactance (Lp) of the transformer, mains to the 
power house, &c., were determined from the drop in pressure at the 
terminals when giving a heavy non-inductive and inductive current 
respectively. The resistance was equivalent to about 0:1 ohm in the 
motor circuit, the reactance to about 0:12 ohm. The pole- pieces of 
the machine are laminated and cast into a solid yoke. 

The pole-pieces are 24in. square section aud 34in. deep from the 
pole face to where they are set into the yoke. The diameter of 
the armature is 53in. | 

Rough determinations were made of the various constants of the 
machine; the resistance measured in the ordinary was found to 
be 0 55 ohm cold. In normal working the resistance averaged about 
07 ohm, making a total of 0:8 ohm with the resistance in the mains. 
The self-induction L, or that part of the induction which is linked 
with the armature, but not with the field coils, was measured by 
observing the drop of pe across the armature when passing an 
alternating current, the field coils being short circuited so as to 
eliminate the induction linked with them. "The apparent resistance 
was assumed to be ,/(L2p*+ o:). The result was that Lp varied from 
0°65 to 0 93 ohm, according to the position of the armature. We take 
0:8 ohm as the mean value of Lp, making 0 92 ohm total reactance 
with the reactance in the mains. For the determination of « the 
machine was run as a generator on various non-inductive resistances 
varying from nothing up to 3 ohms, It was assumed that if V be 
the open circuit potential, C the current [ ,/(mean?) in each case], ant 
Rthe total resistance including armature,then V =C J[(L + x)?p? + R?] 
So determined, the value of (L+ c) was found to range from 1 3 ohms 
in the first case (short circuit) to 1:1 ohms in the second. 

This method of measurement is only strictly accurate if «=A, in 
which case the value of x should appear constant for all resistances. 
For present purposes we may take the higher value 1:3 ohms (which 
is the more nearly accurate) as & good enough approximation for 
(L+x«)p, or 1°42 ohms if the additional reactance of the mains is 
included, and 0 5 ohm for xp. 

The power required to drive the motor unloaded against friction, 
hysteresis, &c. (taken as the applied watts less the C'R losses in the 
armature) was found to average about 250 watts. This is the value 
of $ Apf, in all cases when the motor is described as unloaded. 

Finally, the value of A was roughly determined in the following 
way The current was passed through the field coils the machine 
being at rest and the circuit of the armature open. "The field coils 
were short-circuited at a definite instant of time, and the current in 
them was measured at various times after the short circuit took place. 
The short-circuiting was effected by means of a long heavy pendulum 
which closed a switch at the lowest point of itsswing. The pendulum 
carried a contact maker which at a determinate later point in the 
swing connected a resistance included in the field circuit to an elec- 
trometer, The fall of potential in the resistance gave the current at 
the moment of making contact, and the time could be calculated 
from the length of the pendulum swing between closing the switch 
and making contact. It was found that with sufficient accuracy for 

resent purposes the value of the current in the field magnets was 
Balved in 0 07 second. Since in this case the current diminishes 
according to the law e-*^ it follows that u is about ph second ; p 
varies somewhat with the temperature of the field coils, &c., ht h can 
be taken as its order of magnitude. . 

Taking the above values of the constants it appeara that with the 
motor connected direct to the mains y is negative. Furthermore, 
unlees the machine is very much under-excited, we have 


l p Nag) 30 2) amperes, rouvhl 


taking 60/2) volts as a rough value for (A —Aa,)p, p as 0'8 ohm, 
and ,/[L(L+ )]p as 1 ohm, so that +’ is also negative unless /3, has 
a value comparable with 30 ,/(2) amperes. We should, therefore, 
expect this machine to be violently unstable. This was, in fact, 
found to be the case ; when connected direct to the mains as a motor 
with an exciting current of 30 or more the machine very rapidly 
developed oscillations, and finally dropped out of step altogether. 
The oscillations occurred just the eame, whether a large or small 

enerator was working at the power station. They were not affected 

y putting heavy rings of copper round the pole- pieces in addition 
to the field winding. It was only by reducing the field current to 
13:5 and loading the machine with a brake until the applied power 
was about 1,800 watts that the “hunting” could be stopped. 


_ [That the hunting in this case was principally due to the negative 
value of y’ was shown by the fact that it was not possible to stop the 
hunting by the introduction of external resistance. Even with a 
resistance amounting to 2:5 ohms, with which p would certainly be 
ter than (L-rx)p, the motion was still unstable. The impossi- 
bility of making the motion stable by adding resistance puzzled me 
considerably at first, as I had not noticed the importance of the 
negative term in y’, but had treated it as a negligible quantity.— 
June 28th. ] - | | ` 


By inserting self-induction in series with the motor the violence of 
the *hunting" could be gradually diminished, and at the same 
time its period could be continuously increased from about 0:35 to 
0:45 second. When the self-induction was such that Ly amounted to 
about 6 ohms the motion became stable, the oscillations when once 
started rapidly dying away. This is in accordance with conclusion 
(1) above, and the continuous variation of the period though the 
hunting continues is proof of the essential instability of the motion. 

With external self-induction givinga total reactance of about 3ohms 
and resistance of 1:2 ohms the stability depended on the load and on 
the exciting current. The following observations were made :— 

(a) Exciting current 11:0 motor unloaded. The motion was stable, 
oscillations, if started, dying slowly away. Period of oscillation, 
0 42 second. | | 

(b) E current was increased to 18 5 when the motion became 
unstable. By loading the motor slightly with a brake, the “hunting” 
could be stopped. Period 0'38 second. 

0) Exciting current increased to 30°5. The motion with the motor 

oaded became violently unstable. By loading the motor with a 
brake until the power delivered to motor (excluding external self- 
induction) amounted to 1,000 watts, the hunting“ could be stopped. 
It was curious to watch the effect of the load on the current taken by 
the machine. The ammeter had auch a slow period that it could not 
follow the variations in current due to the oscillations, but remained 
steady, giving the average of the square of the current. When the 
machine was “hunting” the ammeter showed a current of about 
27 amperes, and the wattmeter an applied power of about 710 watts, 
two-thirds of which were, of course, accounted for by the C?R lIcsses. 
On putting the load on, the current, as shown by the ammeter, 
gradually diminished until when the motion was steady it was 
135 amperes The power indicated by the wattmeter was now again 
about 1,000 watts, but this time only about one-eighth was going in 
C?R losses. 

The last series of experiments is a good confirmation of conclusions 
(2) and (5) above. It is worth while in this case, the conditions of 
which approximate to those assumed in the theory, to determine the 
order of magnitude of y and . 

The following measurements were made: 

Total reactance (Lp) varied between 2 81 and 3 18 ohms, according 
to position of armature. Its value may be taken as constant and 
equal to 3 ohms without serious error. 

Total resistance (p) — 1:2 ohms. 

In case (c) the potential across the motor terminals (that is, 
excluding the external self-induction) was 75 volta. Hence, Ap is 
less than 75 ,/(2) volte. On the other hand, Ap is peu than (2) 
times the open-circuit potential of the machine with exciting current 
30:5, which was measured and found to be 65 volta. Take, there- 
fore, Ap as equal to 70 / 2). The power supplied to motor terminals 
(again excluding the external self-induction) was 1,000 watts. The 
current was 13°5 amperes, hence the C?R loss in armature is 
110 watts (armature resistance taken as 0:6 ohm), and we have 

$4 pg, —890 watts, 
and By =12°7 ,/(2) amperes. 
Thus we obtain : Js) 
ol pA _1:2x (70/2)? _ 
4Myp ti (35) 960. 
(See formula 11 above.) 

For / the more accurate formula (9) must be taken, since, as in 
all experiments with this motor, the resistance term is important. 
The formula may be written with sufficient accuracy 

Jg 2 P. Ap. 
lar - P 


41My’p?= L2p? + p? 3 
rt 
We take p =}, second, 27/6 (the period of oscillation) —0:36 second, 
77 4, second. Hence ò is 17 and p—314. 


We have Lyte 104 —8 ,/(2) amperes, 
1 2005 X O'1 x 314[(12°7)? -(8)*]x2 , 
Hence 4M / (01) (7) (1. 3) 580. 


This value is, of course, very rough; the most that can be asst rted 
is that / is a positive quantity of the same order of magnitude as, 
and probably somewhat less than, y. The motion is only just stable 
with this load, however, and can be made unstable by a very small 
reduction of 8,, and I think the figures are a proof that there is an 
element of instability other than a possible negative value of +’. 

To get an approximation to the absolute value of y, we note that 


AXL-x)p? 


o: A’ nearly. 
MILF Te“ O 
Hence m T , 
2. Ap(Ltep 4x (70)? x 35x 314_, 5 l 
L. ept 136x (17) ER RES 
2 
aad : EP -- about 5:7 seconds. 
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which is the sort of magnitude one would ex 
development of the oscillations when the motor is unloaded and y' is 
amall or slightly negative. ' 
' Note added June 28, 1903. l 
It is useful to consider the effect of increasing the dimensions of 

the machine on the results here obtained. Suppose that the linear 
dimensions of every part except the field coils are increased n-fold, 
that the speed remains the same. Then 
| A becomes n?A, 

p » pin; 

L " nL, 
. The rated output is multiplied by between n3 and n^, To get the 
rame magnetisation we require n-times the ampere turns in the field 
coils. Hence, if the number of turns in the field coils and the current 
density be kept the same, we require n-times the section of wire, 
and the wire is »-times as long. Since all the other linear dimen- 
sions of the coils and of the magnetic circuit are increased n-fold, it 


x becomes me, 
M 5. n^M. 


readily follows that u (if the magnets are pui ind laminated and | 


there are no amortisseur coils) is increased n-fold. 


Taking these values, we find that 


k A? 
[ = VA ( — — 
2M(L +x) 
2o py 7 

Zt 4M(L+ =a) neem e 
Hence pò is unaltered and the damping term 

z 7 = euB ; 
! f ^9 K 2 
4M 1 pec? + (1 + =) f 
becomes n /, assuming that corresponding values of the current are as 
n: 1. As a fact, corresponding values of the current (that is, values 
which are the eame fraction of the maximum rated output) are in a 
erie less ratio than m2: 1, so that y' increases but very little 

th n. ] 

It appears, therefore, that the coefficient of instability decreases 
very rapidly with increasing size, while the damping coefficient / 
increases somewhat, At the same time, owing to the rapid decrease 
of 14 Lp, the critical value of the load at which / becomes negative 
rapidly becomes smaller in relation to the output of the machine. It 
m be inferred that a machine similar to that experimented with 
and but very little larger would run stably at practically all loads. 

In actual practice the dimensions of a pair of adjacent poles and 
of a corresponding piece of armature in a section perpendicular to the 
axis are rarely more than two or three times those on the machine 
here experimented with even in big alternators ; the increased output 
is obtained by increasing the number of poles and by increasing the 


] becomes E 
n 


length of the machine. The number of poles and the length of the 


machine, provided the peripheral speed remains the same, have but 
little effect on the quantities y, / and é. In other words, the per- 


formance of a machine as regards hunting is determined almost | 


wholly by the form and dimensions, in a section perpendicular to the 
axis, of a pair of poles and the corresponding bit of armature. The 
weight of a corresponding bit of flywheel (if there is one) must, of 
course, be added to that of the bit of armature. Thus it is quite con- 
ceivable that machines of large size, but with small armature reaction 
and self-induction, might be constructed in which the quantity y 
would be important and the running unstable, at any rate at low 
loade, though if the magnetic circuit of the machine were similar to 
that of the one experimented on (in which the self-induction and 
armature reaction are pretty high), and of double its linear dimen- 
sions or more, the motion would unboubtedly be stable. 


SOME OBSERVATIONS ON ELECTRICITY SUPPLY 
AND METHODS OF STIMULATING DEMAND. 


The following is an abstract of the discussion which took place in con- 
nection with Dr. J. E. Panton's Paper before the Incorporated Munici- 
pal Association. An abstract of the Paper appeared in our last issue, 

Bailie MACKENZIE (Edinburgh) said he was very pleased to see that 
the author of this Paper had got away from the eternal controversy of 
municipalities and companies. It certainly looked suspicious that the 
Corporations were always wanting to keep out competition. Personally, 
he was not afraid of competition, because if municipalities could supply 
cheaper, the companies would not come in. With regard to Dr. Panton's 
Paper, he entirely agreed with the remark that the supply must be 
cheapened in order to encourage the demand. Reference had been made 
to the Bermondsey” clause, and of all the stupid things which had been 
done by the Government at Westminster, this was the most stupid. If 
an undertaking did not pay, it certainly would not do so by increasing 
the price, as this would decrease the demand. He also agreed with Dr. 
Panton that any price above the works cost should be accepted rather 
than lose a good customer for power. But the great ditticulty was to 
convince committees that this wasa profitable thingtodo. At Edinburgh 


t from the rate of 


he had had the greatest difficulty in convineing his committee that it would 
pay them to let the North British Railway Co. have 1,000,000 units 
a year at 11d. per unit. One point not insisted upon sufficiently strongly 
in the Paper was the advantage of street lighting, not only because it 
burned all night, but because it was a standing advertisement all over 
the town. The Edinburgh Council had passed another 100 street lamps 
under his advice, but he was not altogether surprised at the slow progress 
, made with street lighting throughout the country, generally, seeing the 
very high prices that were being charged. Eastbourne was charging 8d., 
and although he would take this if he could get it, any price above 9d. 
per unit for street lighting was absurd. He had advised his people to 
reduce the price to Lad. per unit. 

Bailie WILLOCK (Glasgow) said at Glasgow there was a special rate 
for churches, because they took current at a time when the other load 
was not on. Another profitable load at Glasgow was the Clyde Trust 
order, which had proposed to put down à plant of its own. This it had 
had to do on one side of the river, but on the Glasgow side, the Corpo- 
ration were supplying at alow price. At present, however, committee- 
men had not been able to understand that it was possible to sell at a low 
rate and yet make money. 

Mr. J. G. GRIFFIN (Swindon) said he was very interested in the ques- 
tion of free wiring, and his Council would have taken up this work had 
it not been threatened with a legal action. Having the Barnstaple 
decision before it, however, it was decided to try and get special powers. 
. In Swindon the local gas company had, during the past twelve months, 
installed fittings free of charge, and it was practically impossible 
to get builders or owners of property to wire premises when they could 
get the gas put in for nothing However, when they obtained their powers 
in Swindon to carry on free wiring, &c., it was intended to adopt a hire- 

purchase system, but there would be the difticulty that this class of tenant 
, was frequently moving, and it would be really necessary to get the land- 
. lords to agree to continue the payments in case the tenant left before the 
hire-purchase term was up. He would like to hear the opinions of other 
‘engineers upon this point. He agreed with Dr. Panton that the best 
system was to get the contractor to do the work, because, apart from 
getting into a great deal of bother through embarking upon municipal 
trading, they were really killing their best friends, the wiring contractors. 
With regard to hiring out motors, a good many towns were acting as 
agents for the contractors, and he was sorry that he had not been able to 
get his committee to do this yet. But in such a system as this, if the 
consumer objected to pay his rental the Corporation could not cat him off. 
. He would like to hear from other engineers what they would do in such 
a case, and also in the case of a man going bankrupt. : 

Mr. V. A. H. McCOWEN (Belfast) said that in some towns there was a 
specially low price for power purposes where the supply was not demanded 
during the peak time in the winter. It would be very interesting to know 
from those engineers who had done this if it had been a failure or other- 
wise, as it would probably be a very large factor in reducing the cost of 

production. With reference to the hire-purchase of motors, the Belfast 
Corporation, when it proposed last year to get special powers to do this, 
. was threatened with opposition on the part of the local contractors. The 
‘Corporation told the contractors that they had no wish to interfere with 
‘their business, and if they hired out motors on the same terms as the 
Corporation they would be very pleased. The Corporation continued 
with their Bill and got their clause, and so were able to force the hands 
of the contractors. 

Councillor McGAUL (Birkenhead) said that too much importance could 
not be attached to the question of increasing the number of consumers, 
and the demand, and also to the question of getting the members of 
‘committees to understand the top load and the low price at which it was 
possible to sell units purchased at other hours. He thought it was & 
great pity that the returns in the Paper did not separate the traction 
loads from other loads, as any comparison of such figures was ratlier 
fallacious. He did not think most towns could supply at 1d. even on à 
10 hours’ load. Consumers must overlap each other so that it would result 
in a steady consumption right through. The question of landlord and 
tenant was a difficulty with free wiring. One way to get over the trouble, 
he thought, was that the landlords should give & short guarantee, and the 
Corporation should pay a portion of the cost to the landlord. He had 
not yet been able to persuade anyone to that view. Further, how was 
the difficulty of the extra eost of connections, in small houses, to be goi 
over? ‘Tenants in small houses could not afford to pay more than 6d. or 
9d. per week, and the cost of connections could not be done under Los. 
per year. 

Mr. H. B. MAXWELL (Partick) put in a table giving a list of towns 
and the prices charged for public lighting and tramways separately. At 
Bolton the charge for tramway purposes was 1-4d. per unit, and for street 
lighting 3-26d. per unit. Street lighting was admittedly a very much 
better load than a traction load, and he should like some explanation of the 
charges in Bolton. 

Mr. L. L. ROBINSON (Hackney) said that municipalities in London 
had had very great difliculties in getting powers for spending money on 
motors for hiring. At Hackney the difliculty had been got over in this 
way. Arrangements were made with a company to hire-purchase motors 
through the Corporation which acted as agents, although taking no 
responsibility. The Corporation helped the company in every possible way, 
and allowed them to store motors at the electricity works. The motors 
were hired on yearly, two yearly or three yearly agreements, and the 
scheme was working most satisfactorily. The Hackney works had only 
been working 20 months, aud there were already about 400 l. P. of motors 
on the mains. 

Mr. A. B. MOUNTAIN (Huddersfield) speaking on the question of the 
price at which power could be supplied between the peaks, said he had 
supplied a chemical’works at zd. per unit, and it paid well. The carbide 
plant, which had to be worked, was erected in the station yard. There 
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was no doubt at all that if motors were to be taken in between the peaks, 
some similar charge to that should be made, plus, of course, the cable 
charges. If the members of the Association would consider the cost to 
the consumer of generating his own power, it would be at once seen that 
14d. or 14d. or charge of that sort were absolutely out of it." They 
must come below the penny. At present he charged a large engineering 
works 0-9d., and it was very doubtful if he would retain the works at that 
figure. The peak only happened on about one night in the week, and 
the intense strain on the station was only for about three nights in the 
year. These were points to bear in mind. Just before the winter they 
got the strain, so that he did not think the diagram in the Paper was 
altogether reliable. To the chairmen of committees he would say that 
there was too much protecting of the gas interests. The power companies 
would never have a look in“ if the members of a corporation would 
consider that the progress of the electric light undertaking was their true 
business. What they were really doing at present was to protect the 
gas undertaking from undue competition. 

Mr. E. E. HOADLEY (Maidstone) said he recently had a good case 
of the price at which it was possible to supply between the peaks. It was 
in connection with a 60 n.r. motor driving refrigerating machinery in & 
brewery, the motor running from April to September. The motor ran 
very steadily at 38kw. load, and the extra 38 units per hour were turncd 
out for the expenditure of 1 cwt. of coal. The cost of this worked out 
to 0-10d. per unit; allowing 02d. for extra oil and wear and tear, the 
works cost came to 0:3d. per unit. He supplied it at 1d. per unit. With 
regard to the inquiry as to the cost of service to small consumers, when 
he was engineer at Burking—and also since he had been at Maidstone— 
he ran one service to eight houses, and looped up through the walls. From 
a good many inquiries in whole streets in Maidstone, the average cost of 
oil lighting was 1s. 2d. per week, and not 6d. or 9d., as had been stated 
by one speaker to be the average in small houses. 

Councillor WILLEIT (Burslem) said that as the chairman of a com- 
mittee which did not yet possess an electricity undertaking, the question 
of stimulating the supply was an all-important one to him. This Paper 
spoke of several ways of doing this, but he thought free wiring was a 
dangerous thing to do. He had, as yet, had nothing to do with elec- 
tricity, but they owned the gas works, and at one time they let out stoves 
free of rent. But it had been an absolute failure, because everybody had 
been prepared to have a stove put in, although the amount of gas burned 
did not pay the interest on the capital expediture on the stove. Assisted 
wiring seemed to him a far more preferable thing to free wiring. 

Mr. V. A. H. McCOWEN (Belfast) said the information he had asked 
for was not the cost of the units between the peaks—they could all tell 
that—but whether a special price had been offered and availed of, and 
whether manufacturers altered their conditions of working to suit those 
of the electricity undertaking. | 

Mr. J. CHRISTIE (Brighton) said that he had some 300 U. r. of motors 
hired out at a rental of 15s. per month, and he was sure that during the 
past 12 months he had sold nearly half a million units which would 
never have been developed otherwise. He also supplicd on the Wright 
system, but there was a very large hollow in his peak which could be 
filled in to advantage at a lower tariff. He, therefore, offered to all who 
would take motors and use them only in the summer months, a low rate 
of 1d. A time switch was used which was, at first, cut out of circuit by a 
sort of by-pass switch, but this gave trouble, and an absolutely reliable 
time switch had now been adopted. The consumer found it no incon- 
venience to have his supply absolutely disconnected during the hours of 
peak. It was found that in many cases, breweries and laundries and 
similar works actually altered their hours of working during the winter 
months in order to coincide with the time convenient to the works. They 
had met each other in this way, and everyone was satisfied. He was 
quite sure that for this supply 1d. was profitable; the standing charges 
were all going on. and no capital charges were necessitated by these 
consumers. The Brighton Corporation had no power to go in for free 
wiring, and further, did not intend to take it up. But they had a system 
which had met with fair success, and there were some 150 consumers sup- 
plied on it. It was a prepayment system, with a three-sided agreement, 
between the Corporation, the landlord and the tenant. Every contractor 
had the privilege to wire premises, and the contractor who wired the 
premises became the surety and signed the application on behalf of the 
tenant. He also collected the money. In Brighton, too, there was a 
special tariff for Sunday, when the time switches did not work. Another 
source of revenue, which was being pushed very largely, was the operation 
of church organs. The Corporation supplied motors on hire for blowing 
them for a rental of £5 per annum. N ; 

Mr. J. E. EDGCOME (Kingston-on-Thames), in reply to Mr. Griftin as 
to the wiring by corporations, said that the Kingston Corporation got 
powers under a bill some years back, and the system adopted was that 
the Corporation was responsibleto the wiring contractor for the payment. 
The agreement was signed by the tenant and also by the landlord. There 
had never been any trouble. The landlord would only sign for a tenant 
he knew to be a good man. The payment was made over a period of five 
years, 5 per cent. being charged for superintendence under the specifica- 
tion and 5 per cent. for interest during the five years. It was also now 
proposed to use prepayment meters for smaller consumers. The scale on 
these would be arranged so as to enable a certain extra sum per unit to 
cover the extra cost of wiring, on the basis of 5 per cent. interest. 
also gave a reduction of 25 per cent. to churches. 

Dr. PANTON said it was hardly desirable that he should make any very 
lengthy reply to the discussion. However, with regard to what Mr. 
Maxwell, of Partick, had said, he would explain that in Bolton they had 
only four arc lamps. At Bolton the gas committee had charge of the 
whole of the street lighting. With regard to Mr. Christie's remarks, all 
he had to say was, Why not do away with all this machinery?" At 
Bolton the congumers were offered just the same advantages without it. 


He 


THE DEVELOPMENT OF THE ELECTRIC VEHICLE. 


The following is an abstract of an article on this subject from the 
Western Electrician of Chicago :— For the last two years one of the 
largest business houses in Chicago bas had in regular daily operation 
a line of 10 electric omnibuses employed to carry passengers to and 
from the different railroad depots to its place of business at State 
and Madison-streets, In addition to work on their regular routes, 
these vehicles, which have a capacity of 14 persons, were hired out 
at night and on Sundays to clubs, theatres, excursions, &c. The 
distance travelled daily by each "bus varied from 25 to 70 miles, and 
up to the present time these vehicles have covered a distance of about 
20,000 miles each over what are admitted to be the roughest pave- 
ments to be found in any large city in the country. They are 
equipped with single motors, the power being transmitted to each 
wheel independently through the medium of differential spur gears 
and pinions engaging into an internal gear fastened to each of the 
rear wheels. The differential gear casing is carried on the end of 
the hollow motor shaft, the outside of the casing serving as a drum 
on which the brake shoes act. This arrangement has given satisfac- 
tion and bas withstood every test to which it has been subjected. 
Although it has been found necessarv to put new bushings in the 
hubs of a number of the wheels to replace old ones that had been 
worn out with actual service, no repairs have so far been made to the 
field or armature windings of any of the motors, nor to the motor 
commutators, except cleaning the surface where the brushes are 
applied. These motors are rated at 5 H r., but frequently take from 
10 H.P, to 18 H. r. from the batteries, and that continuously for con- 
siderable periods of time. The average daily consumption of current 
for each vehicle is somewhat less than 24 kilowatt-hours, or at the 
rate of about 3 H. p. for the total time that the carriage is on the street. 
This current consumption would have been considerably less if 
circumstances had not made it necessary to keep some batteries in 
service at à time when repairs were badly needed and much loss of 
current was taking place due to internal discharge. As was to have 
been expected, the only difficulty experienced in operating these 
vehicles has been due to the batteries. Marked improvements, how- 
ever, have lately been made in the batteries, and much has also been 
learned with regard to their domestic habits, The batteries which 
were at first used did not have suflicient capacity to keep the vehicles 
on the street all day, and, consequently, changes of battery had to be 
made for each vehicle once or twice every day. By the use of all- 
day” batteries a vehicle can now be operated for months at a time 
without change of battery. | 

Grids containing pockets with the mouth upwards are now made 
by passing thin lead ribbon having slight ridges on one side through 
a machine similar to a sewing machine, which cuts the ribbon into 
small pieces of the desired shape and which automatically stacks 
them in a frame in which they are held while the edges are united 
together to form strips. For convenience in handling these strips 
are usually made in 5ft. lengths, and, after the active material has 
been applied, are afterwards cut into shorter lengths to suit different 
sizes of battery boxes. The apparatus required for making battery 
elements by this process is extremely simple, and excellent results 
have been obtained from the operation of such batteries. Next to 
the batteries the source of greatest expense has been the rubber tyres. 
That this item should have been so large as to cause serious annoyance 
is due, not to the electric vehicle, but to the character of the streets 
on which they have been operated. For commercial work in cities, 
however, where high specd is not required or, rather, is prohibited, 
rubber tyres are not indispeneable. ith batteries adapted to with- 
stand the vibration, cheaper substances than rubber will be employed 
in the future. Plain steel tyres have been found to do good work, 
except on icy pavements. A tyre has been designed by the writer in 
which rubber is replaced by blocks of wood fastened in such a way 
that the fibre of the wood is perpendicular to the plane of the street 
at the point of contact. A somewhat general impression seems to 
exist that with electric vehicles serious difficulties are encountered in 
ascending grades; but, as a matter of fact, they regularly ascend an 
incline of 1 in 3 from the first floor to the second of the barn in 
which they are kept. 


The New Yorkshire University. The Bradford Technical 
Instruction committee have decided to oppose the granting to 
either the proposed Leeds University or to that of Sheffield 
the title of “ The Yorkshire University." It seems that the 
proposed Leeds University would come into severe competition 
with the Bradford Municipal Technical College, hut it is 
suggested that the objection would be overcome if courses 
completed at the Bradford College could count for the 


| university examinations and degrees. 
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THE CIRCLE DIAGRAM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: In an interesting review published in The Electrician 
of July 17th, p. 536, of M. Boy de la Tours able work on 
“The Induction Motor," the following lines occur: “The 
author could have developed the circle diagram at shorter 
length if he had followed Hevland's treatment instead of that 
of Blondel; the latter's treatment is incomplete, as it takes no 
account of the copper losses. The adoption of 
Heyland's reasoning would have been preferable as being 
simpler, shorter and less difficult to follow.“ 

I hope that I may be allowed to call attention to some of 
these statements in order to do justice to the works of those 
whose cumulated efforts have made the graphical treatment of 
the theory of the induction motor what it now is. 

The true history of the * Circle Diagram," the introduction 
of which is so frequently attributed solely to Mr. Heyland, is 
as follows :— The flux diagram, which is the basis of the circle 
diagram, was given by me, together with the methods of 
calculating the coefficients. K, 4, v (relating to the magneto- 
motive and electromotive forces and leakages of the windings) 
in L/ Eclaireqe Electrique of August 24, 1594, and of October 19, 
1895. 

The circle diagram, embodying in a graphical manner the 
relationship between the currents, was published, without any 
deductions and without any representation of the torque 
and of the slip, by the EZlvektrotechnische Zeitschrift, 1895, 
p. 694, in the form of a brief letter addressed by Mr. 
Heyland to the editor of that journal. The first to give a 
complete deduction of the diagram, together with the means 
of representing the work and the torque, was Mr. Behrend, 
who deduced it from my flux diagram, and published the 
results in the Llehtrofechuische Zeitschrift of January 30, 1896, 
p. 63. The measurement of the slip on a rectilinear scale, 


together with a new deduction of the diagram and all the | 


coethcients, was given by me in D'Industrie Electrujne of 
February 26, 1896, containing also an algebraic and approximate 
method for arriving at the copper losses, sufficiently accurate 
for practical purposes. More recently, Mr. Heyland, without 
alluding to the work of others in connection with the diagram, 
published in various periodicals his new and clever method 
of accounting for the copper losses. Hence the so-called 
* Heyland" diagram is really a Behrend-Blondel. Heyland ” 
diagram, and of which, indeed, not much would remain if we 
deducted from it the flux diagram, the representation of the 
theoretical torque and the rectilinear scale of the slip. More- 
over, as I shall shortly show in one of your foreign contem- 
poraries, Mr. Heyland's method of accounting for the copper 
losses is simple and short only because it is incomplete, and in 
certain respects incorrect. When fully corrected it loses much 
of its simplicity. 

I would probably not have cared to make these historical 
comparisons were it not for the following cause: On April 25th 
last, I published in Z'Eclairage Electrique a theory of the 
“Gorges” motors, of which the so-called Heyland " motor 
is only a particular case: I showed there that the circle 
diagram could be generalised and made to represent the 
actions of alternating-current motors fitted with commutators, 
by adding to the ordinary diameter of the circle a component. 
vector, representing, in amplitude and phase, the E. M. F. 
applied to the brushes. To my surprise I saw in the Elektro- 
technische Zeitschrift of July 23rd, an article signed by Mr. 
Heyland, containing my “ new circle” and its relationship to 
the old diagram, without any deductions, however, and with 
trifling changes in the notations. 

In consideration of this circumstance I trust confidently 
that the reviewer will not resent my intruding upon his privi- 
leges, since I do not doubt in the least the sincerity of his 
criticisms or the good faith in which they were made.— 
Yours, &c., ANDRE BLONDEL. 

Paris, July 31, 


motors (‘lektrotechnische Zeitschrift, July 23, 1903). 
article to the Editor of the Alehtrotechaische Zeitschrift on May 2, 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: M. Blondel’s letter of the 31st ult., regarding the above, 
can only be adequately answered by Mr. Heyland, and it is 
to be hoped that a reply will be forthcoming from that gentle- 
man in due course. For my part, it will suffice to point out 
that the circle diagram, as finally given by Heyland, and as 
referred to by me in the the review in question, is the circle 
diagram in its standard form, as nowadays nearly universally 
used in European drawing offices and testing rooms. 

Referring to the last paragraph of M. Blondel's letter, it is, 
of course, not possible to take exception to such a legitimate and 
courteous communication.— Yours, &c. 


London, August 13. THE REVIEWER, 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: It is with considerable repugnance that I answer 
attacks of the kind directed against me by M. Blondel in his 
letter of July 31st. Guided by this feeling I have hitherto 
not responded to the biased attack of M. Blondel, conducted 
in the French technical journal Ee Electrique one of 
the directors of which he is and to which he refers in his letter 


——-—believing it to be better to leave the judgment of this action 


to my impartially-thinking colleagues in that country. 

I am at a loss to understand M. Blondel’s claims as to 
the priority of the circle diagram put forward in his letter 
of July 31st. The reason that the circle diagram is termed by 
a number of authors the Heyland diagram is founded on the 
fact that I discovered that the relations existing between 
electrical pressure, current and phase difference might be 
expressed in a diagram, the basis of which is a simple circle. 
The diameter of the circle depends on the magnetic leakage of 
the motor, and all relations between current, pressure, &c., are 
given by vectors of this circle. My first publication on this 
subject did not appear in the year 1895, as stated by M. 
Blondel, but in 1894 (see Elekfrofechnische Zeitschrift, Heft 41, 
p. 561). All my later publications concerning the circle 
diagram are based on that first deduction, and all the articles 
on the circle diagram by other authors are founded on the 
circle diagram discovered by me. 

As will be seen from my first theoretical publication, the 
circle diagram was deduced from the transformer diagram, the 
motor being regarded as a transformer with a large magnetic 
leakage ; the new diagram was, therefore, based on the then 
widely known diagram of a transformer with magnetic leakage. 
At that time I had no knowledge at all of a diagram by 
Blondel, and the diagram upon which my deductions were 
based, comes, as far as I know, from Fleming and Kapp. Later 
on, the same circle has been deduced by other authors by 
following different paths, and every diagram based on the 
correct prepositions can, of course, be transformed by deduc- 
tion into a circle diagram. i 

The incredible pretensions of M. Blondel regarding the 
priority of the circle diagram, which I am at a loss to under- 
stand, are founded on the fact that he discovered later on that 
one of his earlier diagrams was suitable for deducing the 
circle diagram. If that diagram would not lead to the circle 
diagram it would be a sign that it was wrong in itself. 
M. Blondel has found a new proof for the correctness of the 
circle, but to base any claims of priority upon this fact is, of 
course, inadmissible. 

Equally precipitate are the remarks of M. Dlondel E EE 
my last publication on the circle diagram for compensate 
I sent this 


1903, and I was, at that time, unaware of Blondel's pub 
lication, which appeared on April 25th in /' Eclairage Electrique. 
At the same time, may I draw your attention to the fact 
that, in an earlier article appearing in the E/eltrefechnische 
Zeitschrift on May 28th, aud sent to that paper on March 21st, 
mention was made that the relations between current, pres- 
sure, &c., in compensated motors could also be expressed by 
means of a circle. In the adaptation of the circle diagram to 
compensated motors I cannot see a new discovery ; on the 
contrary, it appeared to me—at the time when 1 invented 
these motors— self-evident, and I even at that time made use 
of the circle diagram for explaining to electrical engineers the 
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qualities of the compensated motor. Compared with the 
ordinary circle diagram, the one for the compensated motor 
represents the case in general, and the diagram for the ordinary 
motor is obtained from it if the compensating E.M.F. — 0. 

I hope I have dealt impartially with the attacks of M. 
Blondel and with the questions regarding priority put forward 
by him; I believe that rarely has an accusation with less 
foundation than that of M. Blondel been made. I only regret 
the manner in which I have been forced to reply.— Yours, &, 


Brussels, Aug. 12. A. HEYLAND. 


THE REAL INVENTOR OF THE MERCURY COHERER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read Mr. Maskelyne's letter, published in 
your issue of July 31st, and quite agree with him that—as 
regards the mercury coherer—the names of Marconi and Solari 
are inseparably connected. But, as the sole object of my 
article was to claim for M. Tommasina the invention of the 
mercury coherer, attributed hitherto to Castelli and Solari, it 
seems to me that Mr. Marconi’s name should be left out of 
the controversy. Moreover, nothing goes to prove that Mr. 
Marconi did not act in good faith. Although, on the one 
hand, Mr. Marconi was no doubt acquainted with the litera- 
ture and development of everything relating to wireless 
telegraphy, and, therefore, also with the work of Tommasina, 
it may, on the other hand, be admitted that, when Solari 
submitted to him the mercury coherer, he did not recollect 
precisely the work of M. Tommasina. 

However, when those concerned—i.r., Marconi, Solari, 
Maskelyne, Castelli and Wilson—agree that the invention of 
the mercury coherer is M. Tommasina's, tont ra pour le micur 
dans le meilleur des mondes. —Y ours, &c., E. GUARINI. 


Brussels, August 2. 


WIRELESS TELEGRAPHY ON THE STEAMER 
* DEUTSCIILAND." 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: In reference to the letter of the director of the 
Marconi Wireless Telegraph Co., published in Zhe Times of 
August lst, may we be allowed to make the following cor- 
rection 1 | 

Although we do not dispute the fact that our wireless tele- 
graph installation on board the steamer “ Deutschland," of 
the Hamburg-America line, was replaced by Marconi's appa- 
ratus, it cannot be admitted that the change was due to 
technical inetliciency. This has been certified by the 
managing director of the Hamburg-America line, Mr. Ballin, 
in the following terms :—‘ Ich bestätige Ihnen gern, erstens, 
dass die Versuche mit den Apparaten Ihrer Gesellschaft in 
techniseher Beziehung ein befriedigendes Resultat ergeben 
haben, zweitens, dass für unsere Entscheidung, das Marconi- 
System einzuführen andere, als Gründe technischer Natur 
massgebend waren, nämlich die Rücksicht auf eine möglichst, 
grosse Verwendbarkeit der Stationen im Weltverkehr.— 
(gez.) BALLIN." 

[“ I have pleasure in certifying, firstly, that the tests made 
with your company's apparatus have been satisfactory in 
technical respects; secondly, that our decision to adopt the 
Marconi system was prompted by reasons other than tech- 
nical—namely, by considerations relating to the largest 
possible use of international stations.— (Signed) BALLIN.” | 

In view of this statement, it is obvious that the argued 
‘inferiority " of our apparatus does not hold good, and that 
this misleading statement must be put down to faulty infor- 
mation on Mr. Cuthbert Hall's side. 

May we finally state that we have already 200 stations 
working in ali parts of the globe. — Yours, &c., 

BARGMANN. 

Berlin, Aug. 6, 1903. (GRAF ARCO, 

An abstract of the letter from the Marconi Company in 
The Times of August 1st was given on p. 652 of last week's 
Electrician. —ED. E.] 


PARLIAMENTARY INTELLIGENCE. 


MUNICIPAL TRADING. 


The following is the full text of the report of the Joint Committee on 
Municipal Trading, presided over by Earl Crewe, a summary of which 
was given in our last issue. The reference to the Committee was :— 
„To consider and report as to the principles which snould govern powers 
given by bills and provisional orders to municipal and other local 
authorities for industrial enterprise within or without the area of their 
jurisdiction.” The report states: 


1. The present Committee may be regarded as continuing the inquiry 
held by the Joint Committee on Municipal Trading appointed in 1900, an 
identical reference having been made in each case. 

2. The evidence taken by the former Committee was of & general 
character, beginning with a detailed examination of the limits and 
restrictions now imposed upon the undertakings of local authorities by 
different Departments of State, by the authorities of both Houses 
entrusted with the regulation of private business, and by the practice of 
Select Committees. The former Committee then proceeded to some con- 
sideration of the general arguments advanced by advocates and opponents 
of municipal trading. 

3. In consequence, however. of the great extent of ground to be covered, 
and the complexity of the subject, that Committee were unable to make 
any report on the merits, but confined themselves to a recommendation 
of reappointment in the next session. 

4. The present Committee, in view of the fact that they were not 
appointed until after Whitsuntide, and were unable to hold their first 
meeting before June 15, decided to take a different course. 

5. The Committee felt that any attempt to survey the general subject 
of municipal trading could only have led to a second postponement of 
the inquiry, as it would have been impossible for them in the short time 
available before the close of the session (when the existence of every 
Committee is terminated) to issue a report upon the whole subject. 

They agreed, therefore, to devote their attention to one or more 
distinct aspects of the question, passing by others until Parliament 
should be pleased to direct further inquiry. 

6. The first branch of the subject with which the Committee decided 
to deal was that of municipal accounts, with regard both to the form in 
which they are prepared, the systems under which they are audited and 
the right of access to them possessed by the ratepayers. The evidence 
taken has been mainly directed to these questions. 

7. Whatever view may be taken of the proper limits, if any, which can 
be set to municipal trading, it is clearly important that wherever it exists 
ratepayers should be not less fully and continuously informed of the 
success or failure of each undertaking than if they were shareholders in 
an ordinary trading company. 

8. In a large number of cases this is undoubtedly done. But there is, 
in some instances, evidence to a contrary effect, and in view of the ever- 
increasing number and magnitude of municipal undertakings, it is most 
desirable that a high and uniform standard of account-keeping should 
prevail throughout the country. | 

9. The Committee'are doubtful whether it would be possible to prescribe 
a standard form of keeping accounts for all municipal or other local 
authorities, having regard to the varying conditions existing in different 
districts. But they recommend that the Local Government Departments 
should invite the [Institute of Chartered Accountants, the Incorporated 
Society of Accountants and Auditors, and the Institute of Municipal 
Treasurers and Accountants of England and Wales, and the Society of 
Accountants in Edinburgh, and the Scottish Institute of Accountants 
in Glasgow to confer and report upon the matter, N 

10. The Committee have directed full attention to the question of audit. 

11. The Committee recommend that a uniform system of audit should 
be applied to all the major local authorities—viz., the councils of 
counties, cities, towns, burghs and of urban districts. 

12. At present municipal corporations in England and Wales with a 
few exceptions, are only subject as regards audit to the provisions of the 
Municipal Corporations Act, 1882, by which one auditor, who must be a 
member of the town council, is nominated by the Mayor, and two. who 
cannot be members of the Town Council, are elected by the ratepayers. 

13. The evidence shows that no effective system of audit is thus 
supplied. The elective auditors are poorly paid, or are unpaid altogether, 
little interest is taken in their election, and although in some cases they 
are able to lay a finger on a particular irregularity, it is not clear that 
they could not make the same discovery in the capacity of active rate- 
payers. No complete or continuous audit is ever attempted by them. 

14. All county councils, the London borough councils, and urban 
district councils are subject to the Local Government Board audit. This 
audit 1s carried out by district auditors, who, as a rule, are not accountants, 
and are not, in the opinion of the Committee. properly qualified to 
discharge the duties which should devolve upon them. — By special local 
acts, the Corporations of Tunbridge Wells, Bournemouth, and Southend- 
on-Sea must. and the Corporation of Folkestone may adopt the Local 
Government Board system of audit. The duties of the auditors seem to 
be practically confined to certification of figures and to the noting of 
illegal items of expenditure. 

15. To apply this system of audit to municipal corporations would 
arouse strenuous opposition from them, and the course may be con- 
sidered impracticable; but, in addition to this, the fact that district 
auditors are not accountants seems to unfit them as a class for the con- 
tinuous and complicated task of auditing the accounts of what are really 
great commercial businesses. ; 
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16. The Committee accordingly recommend that— 

(a) The existing systems of audit applicable to corporations, county 
councils and urban district councils in England and Wales be abolished. 

(b) Auditors being members of the Institute of Chartered Accountants 
or of the Incorporated Society of Accountants and Auditors should be 
appointed by the three classes of local authorities just mentioned. 

(c) In every case the appointment should be subject to the approval of 
the Local Government Board, after hearing any objections made by rate. 
payers, and the auditor, who should hold office for a term not exceeding 
five years, should be eligible for renppointment and should not be 
dismissed by the local authority without the sanction of the Board. 

(d) In the event of any disagreement between the local authority and 
the auditor as to his remuneration, the Local Government Board should 
have power to determine the matter. 

(e) The Scots practice of appointing auditors from a distance, in 
preference to local men, to audit the accounts of small burghs should 
in similar cases be adopted in England. 

17. The Committee are of opinion that it should be made clear by 
statute or regulation that the duties of those entrusted with the audit of 
local accounts are not confined to mere certification of figures. "They, 
therefore, further recommended that— 

(4) The auditor should have the right of access to all such papers, 
books, accounts, vouchers, sanctions for loans and so forth as are 
necessary for his examination and certificate. 

(b) He should be entitled to require from officers of the authority such 
information and explanation as may be necessary for the performance of 
his duties. 

(c) He should certify — 

(i.) that he has found the accounfs in order, or otherwise, as the case 
may be; 

(ii.) that separate accounts of all trading undertakings have been kept, 
and that every charge which each ought to bear has been duly debited ; 

(iii.) that in his opinion the accounts issued present a true and correct 
view of the transactions and results of trading (if any) for the period 
under investigation ; 

(iv.) that due provision has been made out of revenue for the repay- 
ment of loans, that all items of receipts and expenditure and all known 
liabilities have been brought into account, and that the value of all assets 
has in all cases been fairly stated. 

18. Auditors should be required to express an opinion upon the neces- 
sity of reserve funds, of amounts set aside to meet depreciation and 
obsolescence of plant in addition to the statutory sinking funds, and of 
the adequacy of such amounts. 

19. The auditor should also be required to present a report to the local 
authority. Such report should include observations upon any matters as 
to which he has not been satisfied, or which in his judgment called for 
special notice, particularly with regard to the value of any assets taken 
into account. 

20. Thelocal authority should forward tothe Local Government Board 
both the detailed accounts and the report of theauditor made upon them. 
It should be the duty of the auditor to report independently to the Board 
any case in which an authority declines to carry out any recommendation 
made by him. 

21. A printed copy of the accounts, with the certificate and report of 
the auditor thereon, should be supplied by the local authority to any 
ratepayer at a reasonable charge. 

22. After careful consideration, the Committee are of opinion that in 
view of the thoroughness of the proposed audit, powers of surcharge and 
disallowance could be altozether dispensed with in the case of the major 
local authorities. 

23. Those powers could not, it is believed, be applied to municipal cor- 
porations in view of the strong objection expressed by them ; and it is 
doubted whether their retention in the case of other authorities would 
compensate for the loss of uniformity which would result. 

24. The power of disallowance, applying, as it does, only to illegal 
expenditure, and not to unwise undertakings and enterprises, does not 
afford any real safeguard to the ratepayers whose interests are affected. 

25. With a continuous, vigilant and thoroughly efficient system of 
inspection and audit, the surest guarantee to the ratepayers against 
extravagance is to be found in the deterrent effect of publie exposure, in 
addition to the existing legal remedies. 

26. The dispensing power possessed by the Local Government Board 
under the Local Authorities (Expenses) Act, 1887, throws on the Depart- 
ment an amount of work often out of proportion to the importance of the 
issue involved. 

27. The Committee suggest that in view of the large changes recom- 
mended by them it might be advisable to create a new body, in the form 
of a Board of Commissioners of Local Audit, in some'respects analogous 
to the Railway Commission. This body could be entrusted with the 
powers which the Committee recommend in their report should be vested 
in the Local Government Board. 

28. The Committee recommend that if, in the case of Scotland, it is 
thought desirable that the existing statutory audit of accounts of County 
and Borough Councils should be maintained, at any rate the system of 
audit for the five large cities, which is at present regulated by private acts, 
should be assimilated to that which is recommended for the major local 
authorities in England. 

29. The Committee are of opinion that it would be advisable to con- 
tinue investigation into other branches of the subject of municipal 
trading in a future session of Parliament. 


m LIGHT RAILWAYS BILL. 
This bill, which was introduced by the Board of Trade in the House of 
Lords (see The Electrician, July 31, p. 633), has been withdrawn. 


. OTHER ELECTRICAL BILLS. 

The Seaforth and Sefton Junction Railway Bill was read a third time 
and passed in the House of Lords on Thursday last week. In the House 
of Commons on the same day the Brighton Corporation and the South 
Staffordshire Tramways Bills were read a third time, and the Lords 
amendments to the Gateshead Corporation and the Stroud and District 
Tramways Bills were considered and agreed to. 

The Coventry Electric Tramways Bill was read a third time and 
passed in the House of Lords on Friday last week. In the House of 
Commons on the same day the Lords amendments to the Erith Tram. 
ways und Improvement Bill were considered and agreed to, and the fol. 
lowing bills were read a third time: — Bradford Corporation, Preston, 
Chorley and Horwich Tramways, Salford Corporation, the Shropshire and 
Worcestershire Electric Power and the Railways (Electrical Power) Bill. 

The Railways (Electrical Power) Bill was read a first time in the 
House of Lords on Monday; a second time on Tuesday, and a third time 
and passed on Wednesday. 

The Mid-Yorkshire Tramways Bill and the North-Western Electricity 
and Power Gas Bill were read a third time in the House of Commons on 
Monday. 

In the House of Commons on Tuesday the South-Western and Isle of 
Wight Junction Railway Bill and the Scottish Central Electric Power 
Bill were read a third time. 

The North Metropolitan Electric Power Supply Bill was read a third 
time in the House of Commons on Wednesday. 


LONDON TRAFFIC. 

In the House of Lords on Thursday last week, 

The DUKE OF DEVONSHIRE, in reply to Earl Morley, said the 
Royal Commission on London Tratlie would not be likely to present any 
report before proceedings had to be taken for the promotion of bills to be 
introduced next session. As it was extremely improbable that any new 
schemes would be allowed to go on until the Commission had reported, 
he thought it desirable that this fact should be brought to the notice of 
intending promoters. 


TRAM RAILS. 

In the House of Commons on Thursday last week, 

Mr. RANDLES asked the President of the Board of Trade if he could 
state what proportion of the tramway rails laid in the United Kingdom 
during the past 10 years were of British manufacture and what propor- 
tion of foreign manufacture, and also whether he could give the same 
particulars with regard to the metropolitan area. 

Mr. GERALD BALFOUR said the Board of Trade had no information 
which would enable them to answer the first portion of the hon. member's 
question. With regard to the second paragraph, he had communicated 
with the London County Council, and in connection with the recon- 
struction for electrical traction of their tramways about 5,000 tons of 
rails of British manufacture and 10,720 tons of rails of foreign manu- 
facture had been purchased. Previously to the transfer, the company 
used about 1,000 tons per annum of foreign rails and none of British 
manufacture. The Council had no information as to the rails used by 
the North Metropolitan Tramways Co.—the lessees of the Councils 
northern tramways—nor as to what was done by other tramway companies 
in London. 


THE PARIS METROPOLITAN RAILWAY DISASTER. 


In a printed reply to Mr. H. C. Richards in the House of Commons on 
Wednesday, 

Mr. GERALD BALFOUR said the Board of Trade would take steps to 
obtain a report of the proceedings at any inquiry which might be held 
into the cause of this accident. The expert ofticers of the department had 
already made themselves acyuainted with the construction and working 
of the Paris Metropolitan Railway. 


LEGAL INTELLIGENCE. 


—— — ͥꝗ 


Chamberlain and Hookham (Ltd.) v. Bradford Corporation. 


In the House of Lords, on Friday, judgment was delivered in the appeal 
by the plaintiff company from a decision of the Court of Appeal aflirming 
a judgment of Mr. Justice Farwell. The appellants were the owners of an 
invention for improvements in electricity meters, and they proceeded 
against the Corporation of Bradford, the lighting authority for that town, 
for an infringement of their patent. The trial before Mr. Justice Farwell 
lasted eight days, and he held that there had been no infringement, but 
did not decide the question whether the patent was or was not valid. 
The Court of Appeal, after a 10 days’ hearing, affirmed the judgment 
below, but also gave no decision on the validity of the patent. The 
company now appealed to their Lordships’ House. Full reports of the 
proceedings of this action from its commencement will be found in the 
following volumes of The Electrician : Vol. XLV., pp. 99. 137 and 227; 
Vol. XI. VI., p. 175; Vol. XLVII., p. 29; Vol. XLVIII., pp. 189, 229. 276 
and 397; and The Electrician of May 8 and 15. 

Mr. Astbury, K. C., Mr. Arthur J. Walter and Mr. Robert Frost appeared 
for appellants; Mr. Cripps, K. C., Mr. Boustield, K. C. and Mr. J. C. 
Graham for the respondent Corporation. 

The LORD CHANCELLOR said: I have had an opportunity of reading 
the judgment which Lord Davey is About to deliver on this case. I agree 
that the appeal should he dismissed, and for the reasons that he will state. 
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Lord DAVEY then read the following judgment : My lords, the appel- 
lants sue the respondents for infringing certain letters patent vested in 
them by using an electricity meter which the appellants say is substanti- 
ally the same machine as that described and claimed by Mr. Hookham, 
the patentee, in his specification. In describing the nature of his inven- 
tion as applied to an electricity meter the patentee says: My electricity 
meter consists essentially of an electromotor with constant or nearly 
constant field, the armature carrying the current to be metered, and an 
electric brake consisting of a inass of metal in the form of a disc cylinder 
or other figure of rotation rotating in a magnetic fleld in such a manner 
as to have ‘ eddy’ or so-called ‘ Foucault ’ currents generated in it. When 
all other work done by the motor (i. e., in evercoming friction) is negli- 
gible with that done against eddy currents, the speed of rotation of its 
armature is directly proportional to the armature current." The patentee 
then describes the special means which he adopts in order to reduce 
friction. For this purpose he proposes to support the spindle of the 
motor armature on anti-friction wheels if the axis is horizontal, or on 
hardened points if the axis is vertical--and in both cases he uses mercury 
contacts or commutators where practicable ” instead of the ordinary 
brushes. These mercury commutators are of a very special character, and, I 
have no doubt, an ingenious and novel device for reducing friction. If in 
any case, the patentee tells us, it is found impracticable to render friction 
or other disturbing causes inappreciable, he may compound-wind the 
magnets or armature of the motor, or, if it is separate, of the electric 
brake. Compound winding was at the date of the patent a known device 
for increasing the driving power of a motor. It was not an alternative 
means of reducing the amount of friction, but a means of overcoming it 
by an increase of force. The patentee's direction, therefore, amounts to 
no more than a practical direction in working the machine, ‘If you 
find it impracticable to reduce the friction to the required point by 
the use of my mercury commutators, you must overcome it by increasing 
the driving power by any well-known means." The first claim is for **an 
electricity meter for measuring currents, consisting of an electromotor 
with constant field arranged substantially as hereinbefore described, and 
illustrated in the accompanying drawings, the said electromotor being 
combined with an electric brake also moving in & constant or nearly con- 
stant field, preferably the same field as that in which the armature rotates 
substantially as herein described and illustrated in the accompanying 
drawings." The only form of Hookham's meter which is described in 
detail in tae specification and illustrated in the drawings is one of & 
special character, in which the armature and the brake form two sides 
of one disc, and the field magnet is an electromagnet magnetised by a 
shunt current from the main, the pole pieces of which are of a broad flat 
shape, enclosing the disc on the two sides of it and supplying the field 
for both the armature of the motor and the brake, the current from the 
main, which is to be measured, being led through the armature, which 
is divided for the purpose in'o 16 sectors. Directions are given for the 
saturation " of the electromagnet in order to produce a constant field, 
and the mercury commutators already referred toare used for minimising 
the friction. It would, of course, be wrong to confine the patentee to the 
exact form of his combination which he has so described and illustrated. 
I also think that he is entitled to the merit of having first given to the 
world a practicable electricity meter made on the principle of combining 
the use of an electric brake operating by means of Foucault currents with 
an electromotor, and to have regard paid to that circumstance in con- 
struing his patent. But, on the other hand, it would be equally wrong and, 
indeed, would be fatal to the validity of the patent, to allow the patentee 
such latitude in the construction of his patent and variation in its details 
as would entitle him to claim every form of electricity meter in which an 
electromotor ie combined with an electric brake of the kind described or 
that combination coupled with a device of any kind for reducing friction, 
unless he can claim to have himself discovered the principle of such a 
machine. The law on this subject is free from doubt, and I do not know 
that it has been better stated than it was by Mr. Baron Alderson in the 
well-known case of “ Jupe versus Pratt," Webs. 146. The learned judge 
says :—'' You cannot take out a patent for a principle; you may take out 
& patent for & principle coupled with the mode of carrying the principle 
into effect, provided you have notonly discovered the principle, but invented 
some mode of carrying it into effect. But then you must start with having 
invented some mode of carrying the principle into effect: if you have 
done that, then you are entitled to protect yourself from all the other 
modes of carrying the principle into effect, that being treated by the jury 
as a piracy of your original invention." The question in every case is, 
in what consists the originality and merit, or to use the well-known 
phrase of Lord Cairns, the pith and marrow of the patented invention, 
and if that includes the discovery or suggestion of a new principle as well 
as the means of carrying it into effect, an infringer is not entitled to take 
the principle although he uses somewhat different machinery for the 
application of it to & practical purpose. It may be that Hookham 
thought he was the first that hit on the idea or principle of applying 
the phenomenon of the Foucault carrents to the construction of the 
brake of an electricity meter. But if so, it was only because he was not 
aware of the information on the subject which had previously been pub- 
lished in this country. Siemens had prior to 1884 invented a machine 
for measuring the energy absorbed by the use of an electric current. It 
consisted of an electromotor, the armature of which was wound with very 
fine wire and connected in shunt with the main circuit. It had a brake 
consisting of wings fixed on the axes of the motor, revolving in parafſlin 
oil, which filled the apparatus. The criticism of Marcel Desprez on 
Siemens’ energy measurer, published in La Lumière Electrique in January, 
1884, had suggested the substitution of a copper disc revolving between 
the limbs of a permanent magnet for Siemens’ brake, which he con- 
demned as faulty in principle. And Upperborn, in the Centralblatt fiir 
Electrotechnic, also published in 1884, had, in commenting on Desprez's 
Article, pointed out that care must be taken that the measuring and 


measured forces are equal in comparison with the forces coming 
otherwise into play. If we apply this law," he says, “to the instru- 
ment under consideration, it results that one must then endeavour to 
diminish the frictional resistance as much as possible, and to make as 
great as possible the force consumption of the Faraday dise." Whatever 
information was thus conveyed to electricians by Siemens, Marcel 
Desprez and Upperborn was therefore public property in 1887. This cir- 
cumstance does not invalidate Hookham’s patent for a meter which 
carried into practical effect, for the purpose of measuring an electric 
current, the information or theory thus enunciated ; nor is it used by the 
respondents for that purpose, But it does prevent the appellants from 
treating as an infringement of their patent every machine constructed on 
the same principles. The question must be whether the means employed 
for carrying those principles into effect are substantially those described 
in their specification, or (in other words) whether Hookham's combina- 
tion has been substantially taken or colourably imitated. Now, my 
Lords, the patentee has said in his specification that almost every detail 
in his combination may be varied. He says that the electromotor may 
be of any of the ordinary forms then in use. It may, for instance, have 
a drum, ring or disc armature, or it may consist of a simple solid disc or 
cylinder rotating between magnetic poles. Then, again, the brake may 
be formed by the armature itself, or it may be attached to the armature 
so as to rotate in the same field, or it may be independent of the armature 
and rotate in a separate field, or a separate brake may be used in addition 
to an armature brake. Lastly, the field magnet of the motor may be 
either an electric magnet saturated as described, or (as he tells us he 
prefers) a permanent magnet of a particular construction. The elements 
of the combination, which admit of no variation, appear to me to be the 
following: (1) that the meter is a current meter, i.e., for measuring only 
the quantity or ampere hours of the current without regard to any varia- 
tion in the potential or voltage; (2) that the magnetic field of the motor 
must be constant; (3) the use of the patentee’s mercury contacts or 
commutators ‘‘ where practicable." Whatever the exact significance of 
those words may be, it is clear that he does not suggest the use of any 
other form of commutator or contact, or any other special means of reducing 
friction. Itappears to me that the patentee thus defines the type of machine 
d he intends to claim as his invention with considerable latitude in 
etail. 

I turn now to the meter used by the respondents, which is said to be 
an infringement of the appellants’ meter. The conclusion which I 
draw froin the evidence of the expert witnesses (including the patentee 
hiniself) is that beyond the fact that in both machines an electromotor is 
used in combination with an electric brake, the two machines have little 
in common. In the first place, the respondents’ machine is not one of 
the same type as the appellants’, It is not a current meter, but a meter 
which is designed and intended to measure energy—that is, the ampere- 
hours multiplied by the voltage—and is, therefore, made sensitive to 
every variation in the potential in the generating station. The 
magnetic field at which the eleetromotor works is, therefore, not 
constant, as in the appellants’ machine. If you want to measure 
energy, a constant field is not only inconsistent with, but (in language 
adopted bv Mr. Hookham in the witness-box) destructive to that 
object. The appellants met this point in & way which was ingenious, 
but, in my opinion, fallacious. It was admitted by Mr. Hookham 
that the respondents’ machine was an inconstant machine, and it was 
essential in order to measure energy that it should be inconstant, but it 
was said that in Bradford the potential is kept practically constant, and 
therefore it is not required to measure energy or anything but the current. 
And it was somewhat naively said that the appellants chose for that 
reason to attack the persons using the machine at Bradford instead 
of suing the manufacturer or vendor. But the question is whether the 
machine which is said to infringe contains the elements which the patentee 
considered were an essential part of his combination for the purpose for 
which it was designed. And it can make no difference in this respect 
whether the manufacturer or the person using the machineissued. Prof. 
Ewing appears to me to have put the point clearly and well. Speaking 
of the defendants’ meter, he says, in his cross-examination, it will 
measure energy, and it happens under these conditions that energy is 
proportional to current, because one factor is constant, but to my mind 
the differences of function still exist. In that case it can be used as a 
subsiitute for a current meter.” Nor is it quite accurate to say that only 
current is required to be measured. The consumer pays for units of 
energy,and mistakes may occur in even the best of installations. It may 
be udded that Hookham was quite aware of this difference of function, 
and deliberately preferred to deal with the simpler problem of measuring 
current only in the patent sued on, because in the same year he took out 
another patent for an energy meter. I do not forget that Mr. Dugald 
Clerk expressed the opinion that the respondents’ meter could not be 
relied on to accurately measure energy where the potential ig varied. I 
think he was speaking of large variations only, and the respondents’ wit- 
nesses did not agree with his opinion. Bnt Mr. Clerk’s point, whether it be a 
good or a bad one, seems to me immaterial, as your lordships are not 
asked to say whether the respondents’ machine is a useful one for the 
purpose for which it is designed, but whether it is a machine of the same 
type and substantially the same machine as the appellants. As they do 
not require & constant field, the respondents use neither & saturated 
electro-magnet nor a permanent magnet in connection with their motor. 
In their machine (I quote from Mr. de Ferranti), the field is a magnetic 
field in air, and it is formed simply by the passage of an electric current. 
No iron or steel is used in either the field or the armature of the defen- 
dants’ meter." In fact, so far as the motor is concerned, it is admitted 
by Mr. Hookham and Mr. Swinburne to be the same as that shown in the 
drawing of Siemens' meter. The respondents say they are as much 
entitled as the appellants to avail themselves of Marcel's suggestion 
to use an electric brake with any suitable magnet of an ordinary form in 
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connection with Siemens’ meter. The real difficulty or substantial 
question left was that suggested but not solved by Upperborn, how 
to get rid of friction. The respondents (I again quote Mr. Hookham) do 
not use his special means of reducing friction, and Mr. Swinburne, in 
answer to the question whether as regards petting rid of friction the 
respondents take anything at all from the Hookham specification, said 
* No, I think that they get round the difficulty in another way." The 
respondents use solid brushes tipped with silver and having silver points 
of contact and do not use the mercury or liquid commutators of the appel- 
lants. The use by the respondents of a small coil on their shunt wire for the 
purpose of starting the motor was relied on by counsel for the uppellants 
as an infringement of Hookham’s suggestion that he may compound-wind 
his magnet. I have already said that I regard that sugvestion as nothing 
more in substance than a working direction to increase the driving power 
to the required extent, and if the respondents do not otherwise infringe 
the appellants’ rights I do not think your lordships should attach any 
importance to this point. My lords, I now come to the question raised 
by the appellants as to the magnet used by the respondents in connection 
with the dise of their brake. This topic has, in my opinion, been the 
subject of an amount of evidence and argument quite disproportionate 
to its real importance. The patentee says: ''In place of electro- 
magnets as deseribed and represented, I prefer using for smaller 
installations permanent magnets, a number of bar magnets being substi- 
tuted for the electromagnet represented in the drawing, though I may 
use magnets of other shapes or configuration, but in all cases in which I 
use permanent magnets, whether for the field of the motor or of the 
brake, the pole-pieces should have their surfaces very large compared 
with their distance apart, as represented in the drawings, so as to forma 
narrow slit in which the disc armature revolves. When this is done the 
permanent magnets are practically constant, and this arrangement is 
essential to the constancy of permanent magnets unless the disc is of iron, 
which is objectionable on other grounds.” In a subsequent passage he 
says he prefers to make the ratio between the area of the pole-pieces and 
the distance apart of the said pole-pieces at least 70 times as great as the 
ratio between the sectional area of the steel magnets and the length 
of the said magnets, and gives a numerical example. He then adds, 
* When these proportions are adopted a powerful and stable field is 
obtained." It is admitted in Mr. Hookham's evidence that the pole- 
pieces referred to are separate metal pieces fixed on to the bundle of bar 
magnets, and as a matter of construction I agree with the Court of Appeal 
that the only permanent magnets which he suggests in his specification 
as an alteration to his saturated electromagnet are built-up magnets as 
described, with large pole-pieces attached. It is now, however, claimed 
for the patentee that he made a great discovery that powerful mag- 
nets may be made constant without the process of what is called 
"Ageing" by ‘‘splaying out" or increasing the size of the pole 
surfaces and bringing them near together. And by an easy but 
fallacious transition of language this alleged discovery is put for- 
ward as his invention. Now, my lords, such expressions as “very 
large," powerful“ and “constant ” are, of course, relative terms, and 
the application of them to any piece of mechanism is a question of degree 
and not of principle. I will assume (though having regard to the evidence 
I think the assumption too favourable to the patentee) that Hookham 
discovered that the constancy of a powerful magnet with large polar 
surfaces may be secured or increased by bringing the poles near together. 
I will also assume that he has enunciated a law or principle applicable to 
all permanent magnets, and not confined to a built-up magnet with large 
attached pole pieces (the exact shape or configuration being unimportant) 
such as he has described, or (in other words) that he has discovered a 
hidden property in a particular type of magnet, although again it is diti- 
cult to find any such principle or law clearly stated in the specification. 
But, my lords, I adopt the language of Lord Cranworth in ‘ Ralston 
versus Smith” (11 H.L. Cases, 223, at p 250) and say that it is not 
every useful discovery which will constitute a patentable invention, and 
that to tell a man who has been in the habit of using magnets of various 
forms for various purposes that one particular form has a useful property 
which was unknown to him before, is not in any sense to invent a “ new 
manufacture.” Iam, therefore, of opinion that the third claim of the 
patent cannot be supported as a claim to a separate head of invention 
applicable to magnets used in any electricity meter. It can only (as I 
think) be supported as pointing out what the patentee considered one of 
the merits and advantages of a subordinate element in one of the forms 
of the general combination claimed in the first claim, and as applicable 
only to the meter invented by the patentee. On the construction of the 
third claim, I think also that it is confined to the use of the magnet in con- 
nection with the armature of the motor. I consider such to be the plain 
meaning of the words, so as to form a narrow slit in which the disc 
armature revolves.” I will not trouble your lordships by going through 
every case in which the word “armature” is used in the specification, 
but your lordships will, I think, find that the word, as used by the 
patentee, refers only to the motor part of the meter, and is, indeed, 
sometimes used in opposition to the brake. For instance, the patentee 
says that his electromotor may have a drum ring or disc armature " ; 
that the electric brake may be “formed by the armature itself, or it may 
be attached to the armature”; that “the armature" itself may be made 
to act as an eflicient brake, and the brake disc dispensed with; and in 
the seventh claim he claims his method of combining the dise armature 
with the disc constituting the brake." The words above quoted from the 
third claim were introduced by amendment, nnd I have no doubt 
deliberately chosen, and I am not disposed to advise your lordships to 
construe them in a wider sense than they naturally bear. My lords, I 
find a reason for the patentee contining his claim to the use of the magnet 
in connection with the disc armature in the evidence which he gave at 
the trial. He assented to the proposition put to him by counsel that 
when you are dealing with the motor you want to spread your field as 


much as possible, and when vou are dealing with the brake you want to 
concentrate it as much as possible, and consequently when you use (as 
the patentee does) the same magnet for the motor and the brake you have 
to strike a balance. The requirements, therefore, are not the same in 
each case. Now, what is it that the respondents have done? They use 
for the purpose of their brake a magnet which is formed of a sinvle steel 
bar bent into the shape of an elongated loop so as to enable the dise to 
rotate freely between the poles of it. This magne’ has previously been 
subjected to a very severe treatment which is described in detail by Prof. 
Ayrton for the purpose of ** ageing" it, and thus securing its constancy 
by a well-known method.  Consensu omnium, this magnet is of an ordi- 
nary form. Mr. Swinburne, one of the appellants’ witnesses, says, 
“There were undoubtedly magnets of this form and shape before, 
There were lots of magnets that must have come within the 70 rule 
of Hookham used in all sorts of ways. It was a mere chance they 
came within that ratio." The same witness also says that the respon. 
dents’ magnet is practically the same as one used by Abel in a patent 
of 1884, for an analogous purpose, and in re-examination he says, 
"If you go over the shelves of the Royal Institution and other places 
you can pick magnets of almost any form you like." If it be 
coneeded (as I think it must be conceded), that the respondents 
are entitlel to follow Marcel D.sprez's direction, and to use with 
their Siemens’ motor a metal dise revolving in a magnetic field as a 
brake, they must (as it appears to me) be equally entitled to use any 
magnet of a known form, aud rendered constant by treatment in a known 
way which is suitable for the purpose of creating the magnetic field. 
Whether the polar surfaces are“ very large“ within the meaning of the 
third claim admits of difference of opinion, and at any rate the size 
of the magnet is a matter of degree and practical convenience. They are 
entitled to use such magnetic power as they find most convenient to 
work their brake efliciently and economically. At one time they 
used three smaller magnets, now they use two larger ones. On 
the evidence in the case I do not think that the respondents’ brake 
magnet is a colourable imitation of anything described and claimed 
in the patent, either as a separate invention or as an element in 
the general combination claimed by the patentee. My lords, I am of 
opinion that the judgment of the Court of Appeal, confirming that of 
Mr. Justice Farwell was right, and I might have contented myself 
with saving that I agree with the reasons for that judgment given 
by Lord Justice Romer. But the learned counsel for the appellants 
seemed to think that his case had not been adequately appreciated in the 
courts below. I have had the opportunity since the hearing of reading 
through all the evidence and considering it with the light of the com- 
ments and arguments of the learned counsel. And I have troubled you 
with a statement of my own reasons for agreeing with the Court of 
Appeal at greater length than I should perhaps otherwise have done. 1 
see no grounds for saying that the case was not fully considered in the 
courts below as suggested by counsel, and, indeed, I do not think that 
when the facts are understood there is any extraordinary difficulty in it. 
For these reasons I think that the appeal should be dismissed with costs. 

Lord SHAND and Lord ROBERTSON concurred, and the appeal was 
accordingly dismissed with costs. 


City of London Electric Lighting Co. (Ltd.) v. City of 
London Corporation. 


In the House of Lords, on Friday, the Lord Chancellor and Lords 
Davey, Shand and Robertson gave judgment in this case. Both parties 
appealed from a decision of the Court of Appeal, given in February, 190l 
(see The Electrician for March 1, 1901, p. 708), by the late Lord Justice 
Rigby and Lords Justices Vaughan Williams and Stirling, whereby 4 
declaration of Mr. Justice Farwell, made at the trial of the action (see 
The Electrician for May 4, 1900, p. 63) in favcur of the validity of three 
contracts (entered into between the predecessors in title of both porties) 
was varied and each party ordered to pay its own costs. The three 
contracts were for the electric lighting of different areas of the City. 
and were dated May 19, 1890, May 28, 1890, and Feb. 5, 1891, the respec- 
tive parties being the Anglo-American Brush Electric Light Company, 
the Laing, Wharton and Down Construction Syndicate, and the Brush 
Company, and the Commissioners of Sewers. On Aug. 21, 1391, the 
benefit of the three agreements was transferred to the plaintiffs. The 
Corporation, which was the successor in title and office of the Com- 
missioners of Sewers, alleged that certain members of the Corporation 
were shareholders in that company. At the date of the contract with the 
Laing, Wharton and Down Syndicate no commissioner, alderman el 
common councillor was & shareholder in the syndicate, but at ihe date 
of the transfer by the syndicate to the company several gentlemen holding 
municipal offices were shareholders. The Corporation, therefore, 54! 
that, as there were persons interested in the contracts, the contracts. OY 
sec. 42 of the City of London Sewers Act, 1848, were rendered null and 
void. The City had been lighted under these contracts since 1891 ; but 
in 1898 the Corporation, acting on legal advice, repudiated the contracts. 
The Court of Appeal varied the decision of Mr. Justice Farwell so far & 
it related to the agreements dated May 19, 1890, and Feb. 5, 1891, and 
declared that those two agreements, for the reason relied on by the 
Corporation, were null and void, and that the Corporation was not bound 
thereby. The company then appealed to their Lordships' house, and the 
Corporation also appealed against that part of the order that was not in 
its favour. "M 

The LORD CHANCELLOR, in moving that the appeal be dismissed. 
said: The question sought to be raised by the parties was whether or nol 
the contracts or any of them entered into between the parties are va" 
and binding on the defendants. Continuing, he said, defendants have res 
pudiated them—not, as I understand, that they have any objection to 
their substance; but, being advised by counsel that the contracts were 


invalid, they felt bound to test that question in a court of law. The 
whole question turns upon sec. 42 of the City of London Sewers 
Act, 1848, which provides "that no person being a commissioner 
or a member of the Court of Aldermen or of the Conimon Council 
of the City, shall be directly or indirectly interested in or con- 
nected with any contract which shall be made or entered into by, or 
on behalf of, the Commissioners for the execution of any works by this 
act directed or authorised to be done or executed or for furnishing 
materials or labour or for any other matter or thing whatsoever, upon pain 
that every such contract shall be nulland void; and that any person who 
being a commissioner or a member of the said Court of Aldermen or 
of the Common Council shall be so interested or concerned therein shall 
for every offence forfeit and pay the sum of £100 to any person who shall 
sue for the same to be recovered in any of the superior courts 
by action of debt or on the case.” At the date of the contract there 
were sharcholders among the commissioners, aldermen and common 
councilmen, and I go far agree with Mr. Justice Farwell that I think 
the first thing to see is whether the Act of Parliament is clear or 
is fairly susceptible of two constructions, but I regret to have 
to add that I think it is clear and is not fairly susceptible of two 
constructions. In a very ingenious and elaborate judginent the learned 
judge decided in favour of the validity of the contracts in question upon 
the ground that they are what he calls “construction " contracts; but 
I am unable to concur with the view that the section is not applicable to 
these construction contracts. If such a distinction can at all be made, 
the disqualitication under the statute which I have quoted does not apply. 
Since 1897 the Mayor and Corporation of the City are now invested 
with all the rights, duties and liabilities of the Commissioners of 
Sewers. That the aldermen, commissioners and common council- 
men have a disqualifying interest in the contracting companies 
cannot be denied unless the distinction insisted on by the learned 
judge can be made out. In respect of two of the three con- 
tracts it is admitted that a common councilman, à commissioner 
of sewers and a Lord Mayor for the time being -in that character both 
an alderman and ex officio commissioner—were shareholders; and in 
respect of those two contracts, heartily as I regret the conclusion at which 
I am forced to come, I cannot doubt that these contracts by reason 
thereof are invalid. I have striven to escape the stringency of the language, 
since I think thet no one will doubt that the contracts were fairly and 
properly made with due regard to the public interest, but J cannot escape 
from the language of the statute. It is to my mind too clear to enable 
me to adopt the subtle reasoning of the learned judge below. The 
distinction which the learned judge has discovered may justly be 
made in this respect—that some of the contracts undoubtedly are 
construction contracts, and some of them are not; but the defect 
of the reasoning, I think, consists in the fact that the distinction 
is one not made by the statute. Looking at the language of the statute, 
and the object and the policy which apparently dictated it, it is manifest 
that it meant what, I think, it has said in plain terms. It seems to me 
that the contracts constitute an interest that is prohibited to the con- 
tracting parties. Among other things it is a contract made or entered 
into by or on behalf of the Commissioners for any matter or thing what- 
soever, and in addition to contracts for the execution of works or 
for furnishing materials. My lords, I am unable to get over the 
stringency of these words, and I must hold them to be applicable to the 
two contracts in respect.of which Mr. Justice Farwell held them to be 
valid. With respect to the third contract I agree with Lord Justice 
Stirling that a ditferent question arises where, at the time of the making 
of the contract no commissioner, alderman or common councilman was 
a shareholder, and I agree with him that under the circumstances stated 
in detail by the learnéd judge, the contract has not become invalid 
because at a subsequent date several commissioners, aldermen and com- 
mon councilmen became shareholders. The result is that I think the 
judgment of the Court of Appeal is right, and that this appeal ought to 
be dismissed, with costs. 

The other noble and learned lords who were present during the argu- 
ment gave judgment to the same effect. 

The appeal was accordingly dismissed, with costs. 


National Telephone Co. (Ltd.) v. Hull Corporation. 


In the Chancery Division on Wednesday Mr. Justice Buckley heard a 
motion to vary the minutes of the order drawn up by the Registrar in 
this action. 

Mr. ASTBURY, K.C., for plaintiffs, in support of the motion, said 
that it was with regurd to the question of the costs of the action, and 
the question was whether, under the Public Authorities Protection Act 
of 1593, plaintiffs had to pay the costs as between solicitor and client. 
(The original action was fully reported in The Electrician for June 26th, 
p. 427.) His (counsel’s) contention was that the question turned upon 
the agreement between the parties, the defendants having given notice 
under the terms of the agreement, and not under any act or in exercise 
of any public authority. He submitted, therefore, that the question was 
not one that had anything to do with the Public Authorities Protection 
Act, and that therefore the defendants were only entitled to party and 
party costs. The right that the plaintiffs asserted was a right under the 
contract, and not under statute. 

Mr. DANCKWERTS, K. C., for the Corporation, submitted that the 
question turned upon the statute —that in defending the action the Cor- 
poration were defending a public right, and were therefore entitled to 
the protection of the act. : ©, 

Mr. Justice BUCKLEY said that, in his opinion, the Public Autho- 
rities Protection Act did not apply. In one sense, any act done by a 
corporation must be done. for the protection of the publie, but the act 
did not mean that. There was no duty on the part of the Corporation 
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lo determine the contract with the plaintiffs, nor were they in so 
determining it acting as a public authority. They thought it right to 
determine it under & clause of revocation which they had reserved to 
themselves, and, under the circumstances, they were not entitled to the 
benetit of the act. He therefore struck out of the minutes of the order 
the words“ as between solicitor and client," and ordered defendants to 
pay the costs of the motion. 
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Metropolitan Electric Supply Co. v. Borough Council of 
Marylebone. 


In the Chancery Division on Friday, Mr. SERGEANT, on behalf of 
the plaintitfs, stated that since his lordship pronounced judgment, 
negotiations had taken place between the parties, and they had now 
agreed to an order which would avoid the necessity of a long and expen- 
sive inquiry as to accounts and abatements. 

His Lordship assented. 


Pulsford and others v. Devenish. 


In the Chancery Division last week, before Mr. Justice Farwell, 
Emile Pulsford and the Société Centrale d'Electricitó et de Lampes 
sought to recover damages from Mr. Mynardus Devenish, the liqui 
dator of the Hiram $. Maxim Electrical Corporation (Ltd.) for 
wrongfully distributing the assets without providing for plaintiffs’ 
claims. It appeared that under an agreement dated March 2, 1900, 
between Pulsford, as administrative agent for the Société, and the 
Hiram S. Maxim Electrical Corporation (licensees), it was agreed that 
the licensees should have the grant from the société as beneficial 
owners of a licence to make and exercise a certain invention during the 
unexpired residue of the term of the patent. By another agreement dated 
January, 1901, between the licensees and the Sir Hiram Maxim Electrical 
and Engineering Co. (Ltd.) the former agreed to sell and the com- 
pany to purchase all the assets of the licensees as a going concern 
(except 37,500 shares held by the licensees in the company) and in 
particular the lease of No. 66, Gillingham-street, with the machinery, 
fixtures, stock in trade, goodwill and patent rights, and the full benefit 
of the agreement vested in the licensees. The consideration for 
the purchase was £55,200, to, be paid by the issue to the licensees 
or their nominees in fully-paid ordinary shares of £1 each in 
the purchasing company and a balance of £2,700 in cash, Jn 
April last year it was decided to wind up the licensees voluntarily, 
defendant being appointed liquidator, and he wasauthorised that as soon 
as the debts and liabilities of the licensees had been paid to distribute 
any specie among the contributories, according to their rights as to fully- 
paid-up shares in the capital of the Sir Hiram Maxim Electrical and 
Engineering and. Export Co. (Ltd.) as should be capable of distribution. 
The 52,500 shares and the sum of £2,700 were respectively allotted and 
paid to defendant as liquidator, and the shares, together with the 37,500 
shares already held by the licensees, were divided amongst the share- 
holders of the licensees by the defendant. Neither of the plaintiffs had 
received notice of the liquidation, nor was any notice sent to creditors to 
send in their claims. 

The defence was, shoitly, a denial of the allegations in the statement 
of claim. 

After hearing Mr. Gore Browne, K.C., for the plaintiffs, and Mr. Up- 
john, K.C., for the defence, 

Mr. Justice FARWELL said that defendant, as liquidator, took no 
steps to ascertain what debts the company owed except by inserting 
advertisements in six London papers, and those advertisements 
gave only a little more than a month for creditors to send in their 


claims, He knew of plaintiffs’ claims under the agreement, but he said 
he was not aware that the lamps had been supplied, as he 
never examined the books. He did not pay one single creditor, 


but apparently relied upon the covenant by the purchasing company. He 
received the purchase consideration, and distributed it among the share- 
holders of the old company, he himself receiving over 2,000 shares. He 
(his lordship) had seldom heard of a more gross dereliction of duty on 
the part of a liquidator. The question now was, was defendant under 
any liability to plaintiffs, the company having been dissolved and plain- 
tiffs not having known anything about the liquidation? It would be 
shocking if no remedy existed, and he was glad to think that he was 
able to find one. Sec. 133 of the Companies Act, 1862, provided that, 
upon the voluntary winding up of a company, the property of the 
company should be applied in satisfaction of its liabilities pari passu, 
and that the liquidators should pay the debts of the company and 
adjust the rights of the contributories amongst themselves. Sec. 138 of 
the same act provided that, where a company was being wound up 
voluntarily, the liquidators or any contributory might apply to the Court 
to determine any question arising in the matter of the winding-up, and 
by see. 25 of the act of 1900 that power was extended to creditors. The 
effect of these sections was to impose a statutory duty on the liquidator 
to pay the debts of the company and to provide a remedy for creditors 
by application to the Court so long as the liquidation was actually 
going on, but when the company was finally dissolved there 
was no longer any remedy under the act. When the statutory 
remedy was thus gone, then he thought the ordinary rule applied that 
the common law remedy remained to the creditor. 1t would have been 
dreadful if the law could supply no remedy when a liquidator had been 
so grossly negligent in his duty and had himself received a larze number 
of shares in the purchasing company. He held defendant to be liable, 
his liability extending to the amount payable under the agreement of 
March 2, 1900. subject to usual discount, and to the amount due for 
lamps supplied, which would be reduced to 1s. if the lamps were restored 
to plaintiff, 
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General Electric Co. v. Walker and Hodgetts. 


At Salford County Court recently, an interesting point arose as to the 
law relating to the sale of goods.  Plaintitfs originally claimed to recover 
the price of an electric switch supplied to defendants, and the latter 
counterclaimed for £21. 1s. 10d. for damages alleged to have been 
sustained through the plaintiffs not supplying a switch of a satisfactory 
character, Plaintiffs’ claim was admitted, but with regard to the 
counterclaim it was urged that plaintiffs had repaired the switch and 
made no charge, although the work cost over £5. 

Mr. W. B. HODGETTS, managing director of defendant firm, said the 
switch in question had to be made specially, as they had not got that 
partieular kind in stock. It took five or six weeks to get delivery, and then 
the switch was so defective that it had to be returned. Defendants had also 
spent 49 on a temporary water resistance whieh they had been obliged to 
adopt, and eventually they paid £25 for another switch. When the 
switch came back it was tried again, and it was still defective. Plaintiffs 
had taken back the apparatus, and they had been to an expense of 
£5. 18s. in altering it, for which they had made no charge. Defendants 
claimed £21. 1s. 10d. because they had been supplied with a defective 
machine; they had to allow their customers (a eolliery company) £25 to 
get a suitable switch. l l 

For plaintiffs, Mr. DOUGLAS MYE, electrical engineer, said he, per- 
sonally, took the defendants’ order. Nothing was said as to what 
defendants required the switch for. Mr. Hodgetts said nothing about 
electric haulage in a mine. If he had mentioned that they would have 
supplied him with the same article, but with certain protections against 
damp. They made thousands of switches containing asbestos, which was 
part of a specialty for which they had a patent. 

After hearing evidence, Deputy-Judye LE RESCHE said defendants 
should have stated that they wanted a switch for a coal mine. Under 
those circumstances he did not think defendants were entitled to recover, 
and there would consequently be judgment for the plaintiffs. 

Stay of execution was granted in view of an appeal. 


Bocquet v. Harrogate Corporation (Medical E.ectro-Thermic 
Generator Co. and A. E. Greville, third parties). 


At West Riding Assizes, Leeds, on Monday plaintiff sought to recover 
from Harrogate Corporation damages for injuries alleged to have been 
caused by negligence of defendants or their servants while she was in an 
electric Lath. The Medical Electro-Thermie Generator Co. (Ltd.) and 
Mr. A. E. Greville were brought in as third parties. 

Mr. E. TINDAL ATKINSON, K.C., for plaintiff, explained that the 
bath was the invention of Mr. Greville, and the Medical Electro-Thermic 
Generator Co. were connected with it. In Nov., 1899, plaintiff, suffering 
from lumbago, was recommended by her doctor to try the Greville bath 
in London, but her experience was not a pleasant one, both her legs being 
burnt. In July, 1902, she was suffering from sciatica, and was recom- 
mended by the same medical attendant to go to Harrogate to try the 
waters, and to place herself under the care of Dr. Black. She went to 
Harrogate, and on July 19 saw Dr. Black, who telephoned to the baths 
to ensure a bath for her. She went there on July 20, and noticed the 
words, The Greville Bath." She at once connected it with the bath in 
London in which she was injured. She asked the nurse if it was the 
same system, and the nurse said that it was, but that it had every modern 
improvement, and that, therefore, there was no danger. With some 
reluctance plaintiff consented to have the bath, and after being packed 
with lint, she soon complained that she was being burnt. More lint was 
applied, and the process was completed. The plaintiff dressed and went 
to her hotel, but during the night discovered that a blister, which had 
been prcduced upon her body, had burst. She sutfered intense pain, the 
wound proving an obstinate one. 

Mr. MACASRIE, K. C., for defendant Corporation, intimated that he 
made no question about the warranty of the bath, nor did he dispute 
responsibility if an accident took place to the plaintiff in the baths. 

Dr. J. G. BLACK said the appearance of the wound was consistent 
with a burn, or it might have arisen from natural causes. He failed to 
see how anyone could have been burnt as described by the Greville bath. 
Apart from her statement, there was nothing to indicate that plaintiff had 
been burnt. ; 

Dr. NEVILLE WILLIAMS also admitted that the wound might have 
been due to causes apart from the bath. 

For the defence, a nuniber of witnesses were called, including the 
nurse, who said that for two seasons she had been in charge of the Greville 
bath. There had been 2,000 bathers, and, except on that occasion, 
nothing had been suggested against her. It was true that plaintiff 
expressed a reluctance to take the bath. Plaintiff made no complaint till 
three days after the bath was taken. The wound was not the result of 
any treatment at the baths. 

Dr. WATSON, of Harrogate, said all the medical men assumed that 
the wound was the result of a burn on the statement of plaintiff, but it 
Was quite consistent with excoriation. 

The jury found for plaintitf—£250 damages, and his lordship gave 
judgment accordingly. 

Mr. COMPSTON (for defendants) asked for judgment against the third 
parties, which was granted. 
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Accumulator Factories.—The Home Secretary notifies that he 
has certified the manufacture of electric accumulators to be dangerous 
under the Factories Acts, and he proposes to issue regulations to 


apply to all factories and workshops in which such accumulators are 
manufactured. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governors of George Heriot’s Trust invite applications for the 
posts of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and junior assistant instructor in mechanical 
drawing; for an assistant professor to lecture on Physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
physics; for an assistant profeesor for the chemistry department, 
and for a chief lecturer in pure and applied mathematics Farther 
information is given in an advertisement. Full particulars from the 
principal at the college. Applications to the treasurer (Mr. David 
Lewis) by Sept. 8. 

Belfast Library and Technical Instruction committee require a 
chief lecturer in the physics and electrical engineering department 
of their municipal technical institute. Salary £350 per annum. 
Forms of application from the principal (Mr, F. C. Forth) to be 
returned by Aug. 18. See advertisement. 


A lecturer and demonstrator in electrical engineering is required 
for Hull Municipal Technical School. Applications to Director of 
studies (Dr. J. T. Riley) by Sept. 4. See advertisement. 


Bradford Corporation require a city electrical engineer. Salary 
£600 per annum. An advertisement contains further particulars, and 
applications must be sent to the town clerk (Mr. Frederick Stevens), 
Town Hall, Bradford, by 27th inst. 


Londondonderry Corporation require an assistant electrical a 
neer, to commence as clerk of worker, chiefly for main laying (under 
the direction of the engineer), during the construction of the elec- 
tricity works. Salary £130 per annum. Applications to town clerk 
(Sir R. Newman Chambers), Guildhall, Londonderry, by Sept. 1. 
See advertisement. 


A mains superintendent is required for the Bury (Lancs.) elec- 
tricity works. Salary £120, rising to £150 per annum. Applica- 
tions to engineer and manager, Mr. S. J. Watson. See advertisement 

Hull Electric Lighting committee require a chief assistant elec- 
trical engineer. Particulars and forms of application from the city 
electrical engineer (Mr. H. Bell), electricity works, Sculcoates-lane. 
Applications to chairman of committee, Town Hall, Hull, by noon 
Aug. 27. See advertisement. 


Bexley Urban District Council require a charge engineer and a 


junior charge engineer for their electricity tupply station. Applica- 


tions to Messrs. Mordey and Dawbarn, 82, Victoria-street, W est- 
minster, S, W., by noon Aug. 20. See advertisement, 

A competent electrician and linesmau is required for the Lagos 
Government railway. Candidates should have experience in similar 
capacity and be familiar with the use of the Webb and Thompeon 
staff for single line working, and have a good knowledge of Morse 
and general telegraph work. Salary £300 per annum, rising by 
annual incrementa of £10 to £350 per annum. See advertisement. 

Islington (London) Lighting committee require an assistant engi- 
neer and works manager for the electricity department, Salary 
£200, rising by annual increments of £25 to £250 per annum. 
Applications to town clerk (Mr. Wm. F. Dewey), Town Hall, 
Islington, N., by noon Sept. 1. See advertisement. | 

The governing body of the Northampton Institute, Clerkenwell, 
E.C., require a mathematical instructor. Applications by 24th inet. 
Further particulars from the principal, Dr. R. Mullineux Walmsley. 

Battersea (London) Borough Council require a canvasser for their 
electricity supply undertaking. Applications to town clerk (Mr. W. 
Marcus Wilkins) by noon Sept. 1. 

Ipswich Corporation require a chief assistant engineer, three charge 
engineers and two switchboard attendants, Applications to town 
clerk (Mr. Will Bantoft), Town Hall, Ipswich, by Aug. 14. 

Gloucester Tramways committee require a clerk of works. Appli- 
cations by 18th inst. 

Hunslet (Leeds) Guardiars require an electrical engineer. Appli- 
cations by 17th inst, | 


As already announced, Hull City Council have appointed Mr. Her- 
bert Bell city electrical engineer in succession to Mr, A. S. Barnard, 
at a salary of £400 per annum, but Mr. Bell'a duties are to be con 
fined exclusively to electric lighting. Mr. Joseph Wilkinson has 
been appointed electrical engineer for the tramways, at a ealary of 
£300 per annum. Both departments were under the control of 
Mr. Barnard. ö 


Mr. F. Ayton, who has represented Messrs. Kennedy and Jenkin 
during the erection of the electricity works and the construction of 
the electric tramways at Ipswich, has been app inted borough elec- 
trical engineer and tramways manager at £400 per annum, with 
annual increments of £40 for three years. | 

Mr. H. F. Hunt, chief electrician to Veritys Limited, has been 
appointed electrician at Pembroke Dockyard by the Admiralty, and 
on the Ist inst. the staff at Veritys, Aston works presented him with 
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a barometer, Mr. Ebbutt, on behalf of the directors, referred to the 
high appreciation in which all in the company held Mr, Hunt, and 
their great regret at his leaving. Mr. F. O. Hunt, for some time 
associated with the General Electric Co., and until recently at their 
Witton works, has been appointed to succeed Mr. H. F. Hunt. 


Mr. F. Groves, hitherto manager of the horse tramways, has been 
appointed traflic superintendent of the Reading municipal electric 
tramways under the borough electrical engineer and manager (Mr. W. 
Binns), at a salary of £200 per annum. 

Mr. Harold P. Philpot, of Messrs. Yarrow & Co. (Ltd.), and late 
of the East London Technical College, has been nominated for the 

at of assistant in the mechanical engineering department of 
Univesity College, London. 

Walsall Corporation, on Monday, confirmed the appointment of 
Mr. Robert L. Horsfield, assistant manager of the Bradford tramways, 
as manager of the municipal tramways. 


Mr. J. M. Keenan, chief assistant at Taunton, has been appointed 
assistant electrical engineer at Torquay electricity works. 


Mr. Chas. J. Turner, mains assistant at Islington, has been appoin ted 
chief assistant engineer at Hoylake and West Kirby electricity works. 

Mr. Leslie A. Thain, of Carlisle, has been appointed shift engineer 
at Buxton. 


BDUOATIONAL NOTIOES. 

Owens Oollege, Manchester.—The engineering drawing room 
and Whitworth engineering laboratory will open on Tuesday, Oct. 6, 
and the lectures will commence on Oct. 7. Particulars of the course of 
instruction qualifying for the Victoria University degrees in engi- 
neering and the college engineering certificate can be obtained from 
the registrar, Mr. Sydney Chaffers. See also advertisement. 


Glasgow and West of Scotland Technical Oollege.—The 
next session begins on Sept. 21. The diploma of the college is 
granted in civil, mechani:al, electrical, chemical aud mining engi- 
neering, naval architecture, architecture, metallurgy, mathematics, 
physics and chemistry. The course of study for the diploma 
extends over three sessions, and the average fee per session is £12, 12s. 
Further information is given in an advertisement, and copies of the 
calendar (ls. 4d. post free) and prospectuses (gratis) may be obtained 
from the secretary, 38, Bath-street, Glasgow. 


King's College, London.—The setsion 1903-4 commences on 
Thursday, Oct. 1. Some particulars of the course of instruction in 
the faculty of engineering and applied science and division of archi- 
tecture are given in an advertisement. Prospectuses from the 


secretary. 


Aldershot.—The Lighting committee received 140 applications 
for the position of electrical engineer, and these have been reduced to 
the following three :—J. R. Williams, Sheffield; W. J. Proctor, 
Horsham ; and F. Garside, Oldham. 


Ashington.—The Northern Counties Electricity Supply Co. will 
give a supply of electricity in this district next month. 


Barcelona.—Of the eight tramway companies oming systems in 
this city only one is now using horses, the remaining lines having 
been constructed for or converted to electric power. This has 
naturally led to a largely increased consumption of coal. 651,000 tons 
of this fuel was imported into Barcelona from Great Britain in 1902. 

In the Mahon district tramcars and tramway plant and machinery 
are now being manufactured, one of the principal workshops being 
owned by a British firm. : 

The town of Denia, whose fruit trade is increasing largely, has 
now & good telephonic service extending to most of the country 
houses in the municipal district, and this service is found of great 
utility in connection with the fruit trade. This town is also bein 
well provided with electric lighting from the installation establish 
at the Algar waterfall, distant 28 kilometres. 


Berwick.—The principal thoroughfares are to be lighted by arc 
lamps After 11.30 p.m, paira of incandescents are to be sub- 
stituted for each arc. 


 Beverley.—The dispute between the Council and Mr. Daker, in 
regard to the introduction of electricity supply, has been referred to 
arbitration. 

Bootle.—An enquiry has been held here into the application of 
the Council to borrow £40,000 for electric lighting extensions, 
including additíonal plant at the generating station and extensions 
to the feeders and distributing cables, The electrical engineer 
(Mr. R. Birkett) supplied technical details, The application was 
unop 

Bradford.—On Tuesday the Corporation approved the recommen- 
dation of the Tramways committee to increase the salary of the 
tramways manager (Mr. C. J. Spencer) from £500 to £700 per annum, 
as from June 1 last. It was decided to apply the net profit of 
£19,849. 178. 4d. on the tramways for the past year in pay ment of an 
old debt (£3,103. 78. 2d.), in part payment of balance of cost of acquir- 
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ing the companies’ unexpired leases (£9,000), and the balance to de- 
preciation and renewala fund. The committee, having considered a 
auggestion for the amalgamation of the tramways and electricity 
departments under one management, reported that they were of 
opinion that that course was advisable. On the other ba nd, the 
Electricity committee reported against the amalgamation, and reiter- 
ated their advice to appoint a city electrical engineer in succession 
to Mr. R. A. Cnattock at £600 per annum. The corporation have 
agreed to this latter proposal. 


British Honduras.—To meet the requirements of exporters of 
timber, fruit, &c., from the interior, the question of establishing an 
effective telephonic service is under consideration. The first tele- 
phone line erected in the colony was opened last year, and nearly 
100 miles of additional telegraph wires were erected during the year. 
It is under consideration to connect up the British Honduras tele- 
graph system with that of Mexico. 


Central African Telegraphs.—It is announced that about 700 
miles of telegraphs, belonging mainly to the African trans-Continental 
A Co., have been erected and are working in British Central 

rica. 


Chesterfleld —Sanction is asked to a further loan of £15,000 for 
exteneions of the electricity works. "The greater part of the loan is 
required for work already sanctioned, and the balance for future 
extensions of the miins, &: At the end of the June quarter there 
were 262 consumers and 21,132 8 c.p. lamps connected, compared 
with 146 and 11,676 at the corresponding date last year. The revenue 
had increased from £480 to £802. 

Colchester.— The Board of Trade have sanctioned a loan of 
£61,164 for electric tramways—viz, £39,933 for permanent way, 
buildings, land, &c., for 30 yeare, £10,831 for electrical equipment 
for 20 years, and £10,400 for tramcara. 


The Lighting committee have decided to fix Nernst lamps on 13 
columns in Lexden-road, and 16 c.p. incandescent electric lamps are 
to be erected on Lexden Hill. The question of lighting the Butt, 
Military and Meraea-roads electrically is under consideration. 


Customs Regulations.—By an act of the Legislature which came 
into force on April 3, the duty cn electric motors imported into 
Newfoundland is 25 per cent. ad. val. 


Devonport.—Trial trips havc been made on the finished portions 
of the extensions of the Corporation electric tramways, leased to the 
Devonport and District Tramways Co., and two further sections from 
Milehouse to Tor-lane and from St. Budeaux to Saltash will in a few 
days be ready for official inspection. 

Exmouth.—The Council are recommended to supply steam from 
their destructor to the electricity works proposed to be erected by 
Messrs. Crompton & Co. at 1d. per unit, generated by the plant 
worked solely by the destructor steam, subject to the destiuctor being 
worked along with the night load of the electricity works. Messre. 
Crompton would provide and work the generating set required, and 
the Council would pay them £10 per aunum (subject to conditions 
to be agreed upon) for use of the electricity works chimney shaft, 
and also maintain the destructor and provide alllabour aud every- 
thing requisite for generating the steam, clearing away clinker, &c. 


Failsworth.—Sanction to a loan of £25,670 for the purchase of the 
local tramways ard their reconstruction for electric traction has been 
obtained by the Council, the period of the loan being 21 years. 
Manchester Corporation is loaning at £3. 7s. 6d. per cent. 


Felixstowe.— Arrangements ‘have been made for the electric 
lighting of the promenade. Official inauguration of the lighting is 
fixed for 17th inst, 


Fires.—The reports published relating to the fice which occurred 
on Saturday on the premises of W. T. Glover & Co. (C' d.), Trafford 
Park, Manchester, are, we are glad to learn, greatly exaggerated. The 
fire, which was a small one, broke out in an outlying store and 
auxiliary serving shed, and was not of sufficient consequence to affect 
the output. The damage was slight, and is covered by insurance. 

A fire broke out on the premises of Messrs. Spivey and Jubb, 
electrical engineers, Batley Carr, on Friday last. A number of 
electric motors and other apparatus were de -troyed, the damage being 
estimated at £800, partly covered by insurance. 


Fire Calls Award.—We are asked to state that a protest has 
been lodged with the chairman of the British Fire Prevention ccm- 
mitteee by the May-Oatway Fire Appliances (L'd.) against the 
constitution of the jury set up to judge the electrical ca!ls to brigade 
on Friday last. 

The objectors allege that the jury selected to deal with this class were 
incompetent. Instead of fire brigade officers and electricians, the judges 
consisted of two insurance surveyors, one borough surveyor, an architect 
and Lieut.-Col. Fox, the respected head of the salvage corps. The 
objectors claim that this combination are inexperienced, and that they 
are unable to assess the precise degree of merit any one device possesses 
in relation to the other numerous entries in the same class; they ask, 
therefore, that a jury, consisting of brigade officers and a working brigade 
electrician, selected by the Professional Fire Chiefs’ Association and 


| the National Fire Brigade Union, a consulting electrician in full practice 
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selected hy the Institution of Electrical Engineers, with Col. Fox, 
Mr. W. Muir, chief oflicer of the Liverpool Salvage Corps, and Mr. J. Shep- 
pard, the doyen of the insurance surveyors of London, be appointed judges. 
The protest would appear to be a valid one. In the interests of 2 
growing branch of the electrical industry it is to be hoped the tests 
of this apparatus will be conducted upon practical and exhaustive 
lines by competent authorities. 


Glasgow.—Last week the convener of the Tramways committee 
(Mr. Paton) was asked if there was any intention to build an experi- 
mental tramcar of double the size of those at present in use, aud 
which would require one driver and two guards, In reply, Mr. 
Paton said that, although the matter had been before the committee, 
so far as he knew the feeling of members was against increasing the 
gize of the cars. 

The accounts of the tramways department, abstracted in our last 
issue, were presented by Mr. Paton, who moved their approval. 
Revenue had increased by £42,159 over the previous year, and this 
figure would have been greater but for the fact that they were com- 
paring with traílic of an abnormal character, due to the exhibition. 
After dwelling on the principal features of the past year's working, 
he referred to the objection that the tramways paid too little to the 
rates. At present they were paying taxes on a rental of £90,000, 
while next year they would pay on a rental of £228,000. They were 
putting £25,000 to the common good instead of £15,000. The 
Accounts were approved. 


Hove.—The General Purposes committee have agreed to allow 
the National Telephone Co. to lay underground (telephone) ducts in 
the borough, except in Western-road. "The Council are to lay the 
ducts at the expense of the company, who are to keep them in repair. 

The ducts are to he the property of the Council, the company to have 
license to use them for the period of their telephone license. The licens) 
to use the ducts shall not bc transferred or sub-let without the consent of 
the Council, excepting that if the Postmaster-General exercises his power 
to pureliase the undertaking of tho company, they shall be at liberty to 
sell their interest in the license to him, subject to their obligations and 
liabilities. An annual payment of 5s. is to be made to the Council for 
each subscriber in Hove, to be reduced to 2s. 6d. so soon as the company 
reduce their telephone charges to the same as those of Brighton Corpo- 
ration. In the case of party lines, the annual payment is to be 1s. 3d. 
each subscriber. The company to pay to the Council half the cost of 
laying the existing ducts in Church-road, their right of user being limited 
to three channels. 

The company are not to charge telephone users in the borough more 
than £5. 103. per annum unless the income from the undertaking is 
insufficient to meet expenditure. 

Hoylake.—Last week au enquirv was held here into the applica- 
tion of the Council to borrow £5,435 for electric lighting extensions. 
Evidence in support of the application, which was unopposed, was 
given bv the clerk, Mr. Roderick Williams, and the chief electrical 
engineer, Mr. H. G. McHaftie. 


Hull.— The Electric Lighting committee recently received a report 
from the electrical engineer, in which he estimated the value of the 
ordinary electricity plant at £220,000. "The actual cost has been 
£252,446. Consideration of the report has been deferred. 


Indiarubber Production and Prices.—Messrs. Hecht, Levis and 
Kahn, of Hamburg, have issued statistics relating to the harvest and 
price movement of indiarubber during recent years. 

The statistics are abstracted hy the Frankfirter Zeitung and show 
that the world’s production amounted to 55,603 tons in 1902-3, com- 
pared with 53,887 tons in the preceding year, and total consump- 
tion reached 55,276 tons, against 51,170 tons, so that visible 
stocks were reduced from 6,816 to 5,053 tons. In the case of 
Europe alone the arrivals totalled 29,268, as compared with 20,506 
tons, while the deliveries amounted to 31,047 tons, against 29,387 
tons, thus reducing the stocks from 4,849 tons to 3,110 tons. After 
giving particulars respecting the supply of Para rubber since 1893, the 
statistics show that the highest price during the past three years (43. 31d. 
per Ib.) was reached in September, 1900. This had fallen to 2s. 113d. 
in 1901, and rose in September, 1902, to 38. id., in December to 3s. 10d., 
and in the middle of January last to 3s. 11d. A decline to 3s. 64d. 
occurred in February, and a recovery to 3s. 111d. on June 30, this being 
the highest price touched in 1903. 

Infirmary Lighting — Messrs. Falconar, Cross & Co., St. Nicholas- 
buildinga, Newcastle-on-Tyne, have obtained the contract for the 
electrical work at Newcastle-on-Tyne Royal Victoria Infirmary, now 
in course of erection. The contract, which is being carried out to 
the specification of Messrs. Dolby and Williamson, includes the whole 
of the lighting and power distribution, and also electric bells, tele- 
phones, fire alarms, fans and motors. 


Islington.— Last week the Lighting committee reiterated their 
recommendation to light Grosvenor-road, Petherton-road and Green- 
lanes by means of 23 arc Jamps, but the Council only agreed to 
extend arc lighting to the exceptionally wide Petherton-road. 

The committee stated that they had been considering the report of 
the borough treasurer upon the accounts of the electric lighting under- 
taking for the year ended March 31, from which it appezred that— 

A heavy loss was caused by reason of the current for public lighting 
being supplied at less than cost price, thereby precluding the provision 
of a fund for depreciation. The cost of production per unit was 4:44d., 


while the charge made to the Council was only 34d. per unit. They 
thought the Council should pay the actual cost of the electricity 015 
sumed for street lighting, and recommended that as from March 31 last 
the charge be increased to the exact cost to the undertaking of pro- 
duction and maintenance. This was, however, opposed, and the matter 
was referred back. 
The committee also presented a lengthy report upon overtime and 
wages at the electricity works, in which it was stated that 

Though certain grades of workmen in the district were paid unduly 
high wages, compared with the wages prevailing in other metropolitan 
boroughs and in electric lighting undertakings generally, the committee 
refrained from recommending reductions in the cases of men at present 
in the Council's service, except to a very small extent, in consequence of 
their being engaged weekly, and contented themselves with suggestions 
as to the rates to be paid to those who might be engaged in future. With 
regard to overtime, the committee were satisfied that the practiee had 
been abused at the electricity station. They had no doubt that with 
proper supervision overtime could be practically done away with. The 
Council could reasonably reduce the present rates for overtime, and 
further, it should be strongly impressed upon the Lighting committee 
and upon thc electrical engineer that overtime was only to be sanctioned 
to meet emergencies requiring immediate attention. The committee; 
therefore, recommended that a chief assistant and distributing engineer 
be appointed, who should be directly responsible to the chief electrical 
engineer for all distribution work and have the control of the 
outdoor staff, the salary of such engineer to commence at £250, 
rising by annual increments of £25 to £300 per annum; also that 
an assistant engineer and works manager be appointed, who should be 
similarly responsible for all work connected with construction, running 
and repairs at the station, and have control of the indoor staff, the 
salary commencing in this case at £200, rising to £250 by annual 
increments of £25. Other recommendations included the abolition of 
„ dirty money," that no overtime be allowed to men on the weekly wages 
list until they had completed their full ordinary time, and that no over- 
time be allowed the clerical staff or electricians, but that in cases of 
emergency allowances should be made of 1s. for breakfast, ten, or supper, 
and 1s. 6d. for dinner. 
These recommendations have been approved by the Council. 


Japan.—A feature of the import trade of Japan for 1902 was the 
receipt of about 450, 000 worth of electric motors from the United 
States. The increase in value of electric light apparatus imported 
into Yokohama in 1902 was £15,633 over 1901. An important 
feature of these increases was the larger supplies of wires and cables. 


Kingston-on-Thames.—The Council have renewed the engage- 
ment ot Messrs. Burstall and Monkhouse as consulting engineers for 
three years, at a fee of 100 guineas per annnm. A canvasser is to 
be appointed for the electricity department. 


Leeds.—Consequent upon the refusal of the Corporation to adopt 
the recommendation of the Tramways committee to increase the 
salary of the tramways manager (Mr. J. B. Hamilton) from £900 to 
£1,200, the chairman of the committee (Mr. R. A. Smithson) has 
tendered his resignation. It will be remembered that the increased 
salary was promised to Mr. Hamilton by the committee on condition 
that he remained in Leeds for a definite period and that he would 
refuse the offer of a similar engagement at Birmingham at £1,500 per 
annum. It was on the distinct condition that he would have the 
increase mentioned that Mr. Hamilton rejected the Birmingham offer. 


Leeds-Wakefield Tramway.—A start was made yesterday 
(Thursday) with the construction of the permanent way. 


Light Railways.—The Bradford Light Railway (Extension) Order 
has been submitted to the Board of Trade for confirmation. Objec- 
tions by Sept. 5. ; 

Oo Tuesday the Board of Trade considered questions arising ou 
of the confirmation of the order granted to the London United 
Tramways (L*d.) for constructing several miles of tramway in the 
Thames Valley :— 

The Middlesex County Council desired that the order should be 
amended by making them the purchasing authority in place of the local 
authorities through which the tramways will pass ; that they should have 
the power to make bye-laws, that plans of tramways to be constructed 
should be submitted to them for approval as well as to local authorities, 
and that no light railway should be laid unless the roadways be not less 
than 32ft. in width for a single line and 50ft. for a double line. Col 


Yorke, the Board of Trade inspector, recommended that the roadway for 


a single line should be 32ft. instead of 24ft. as passed by the Light Rail- 
way Commissioners, as he considered that narrow roads were not suitable 
for the speeds now attained on tramways, and if the roads were not 
widened the promotors would have to be satisfied with lesser speeds. 
For the company, Mr. Lewis Coward, K.C., submitted that the local 
authorities had agreed to the widths set out in the order and the Comis- 
sioners had sanctioned them, and if his clients were saddled with the 
cost of widening to 32ft., and in some cases to 50ft., they would have to 
abandon the scheme. The widening of the London United Tramways 
route had cost the company over £200,000, and it was proposed to make 
them pay another £100,000. This point was reserved by Sir H. Jeckyll, as 
was also the question relating to the purchase of the undertaking by the 
County Council. 


Ludlow.—A pplication has been made by the Council for sanction 
to borrow £8,250 for electricity supply and refuse destructor works 
Lynn. Extensions of the electricity generating plant, feeders and 
distributing cables have been authorised by the Council, The work 


THE ELECTRICIAN, AUGUST 14, 1903.! 


is to be carried out to the plans and specifications of the borough 
electrical engineer (Mr. J. Pilling) before October, 1901. Sanction 
to a loan of £11,300 has been applied for. 


Lyons (France). —The use of water power in this district for the 
generation of electric energy has developed enormously of late years, 
and now nearly all the Alpine rivers and streams are being utilised 
for this purpose. Mr. Consul Liddell, in his interesting report on 
the trade of the Lyons district for 1902, refers to this subject and 
gives the following particulars of the works established for the 
utilisation of the power thus generated :— 

The works of Mr. Berges, having a fall of 1,665ft., drive a large paper 
mill and supply 15 communes of the Grésivandan with electrice light. 

The socicté de Fure et Morge, on the Drac, distributes electric power 
and light to a radius of 38 miles. 

The company established at Sassenage supplies the electric power to 
the Grenoble tramways. 

The Paris-Lyons-Mediterrancan Company has established on the 
Arve hydraulic works for running the trains between Fayet and Chamonix. 

The Société Electro-Métallurgique. de St. Béron supplies Pont de 
Benuvoisin and neighbourhood with electrie power and light. 

The Société Grenobloise de Force et Lumière on the Drae supplies 
Bourgoin et Vienne, at a distance of over 50 miles, with electricity. 

The Jonage Co. near Lyons partially supplies Lyons with electric 
energy. 

Large works are in contemplation at Allevard to supply the town of 
Annonay, at a distance of 125 miles. 

At Gren ble the uses to which water-power generated electric 
energy is being supplied, include 93 factories, representing a total of 
139,782 n r. 

Manchester-Stockport Tramways — The friction between Stock- 
port and tlie Manchester Tramwaya authorities owing to the refusal 
of the latter to carry passengers on their electric cars up the steep 
gradient from Chestergate into St, Peter'a-square has been removed. 
The general manager of the Manchester tramways department (Mr. 
J. M. McElroy) notifies that an order has been placed to equip a 
lerge number of cars with the Westinghouse magnetic brake, and as 
scon as the cars are so equipped they will be put in service on the 
Stockport route. The cars will then be able to safely negotiate the 
heavy gradient. 


Montrose.—The Angus Electric Light and Power Co. have been 
asked to furnish an estimate for the supply of electricity for lighting 
the harbour and working the dock gates by electric power. 


Municipal Telephony. —The revenue of the Glasgow Corporation 
Telephone Department for the year ended May 31 amounted to 
£55,728, and the working expenses to £15,967, the balance, after 
paying interest (£6,642), sinking fund (£5,806), Post Office royalty 
5 and terminal fees (£1,197) being £22,108. Adding £393 
rom previous year, the balance (£22,807) has been applied as 
follows :— Proportion of rental applicable to year 1903-4 carried to 
suspense account, £20,714, leaving £2,092, which the sub-committee 
recommended should be carried to reserve. Expenditure on capital 
account for the year was £78,556, 


Newcastle-on-Tyne.—The Elswick tramway route was opened 
for tratti» on Wednesday. 


Nice — During 1902 several important improvements have been 
introduced at Mentone, including tbe installation of the electric 
light by a French company and the introduction of electric tram- 
ways by an American firm, the plant and apparatus for the tramways 
having all been built in France. 

The tramway line from Nice to Deaulieu, which was to have been 
extended in the direction of Monte Carlo, has made only slight pro- 
gress, the work having only just been put in hand. 


Presentation.— Mr. II. E. Blain, assistant in the traffic branch of 
Liverpool tramways, has been presented by the staff and officials of 
the department with a ailver salver and silver tea and coffee service 
(and a gold bangle for Mrs. Blain). Mr. Blain was recently appointed 
tramways manager at Wert Ham. 


Quarry Bank.—The Midland Electric Corporation for Power 
Distribution have acquired a site at the Thorns, Quarry Bank, for a 
power station. 


Rathmines (Dublin).—The price of electric current for power 
has been fixed at 2d. per unit up to 3,000 units per annum, and 14d 


Redditch.—A supplemental report on the present condition of 
the electricity works has been submitted to the Council by the 
consulting engineers (Messrs. Buretall and Monkhouse) :— 

After discussing the first report a list of 10 questions was put to the 
engineers, and the present report consists mainly of replies to these. 
The first question was to the present value of the plant compared with 
the original eost, and to this Messra. Burstall and Monkhouse reply that, 
taken as n going concern, they estimate the value of the engines is 
80 per cent., and the rest of the plant 88 per cent. of the original cost. 
As to depreciation, they are of opinion that, provided the plant is 
maintained out of revenue and insured against accident, it is not 
necessary to create a depreciation fund. In regard to cables, the 
engineers state that they cannot actually tell the condition of 
the eables without taking them up, which it would be inadvisable to do. 
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As to whether they consider the new engine likely to meet requirements, 
as they have only seen drawings they state that they cannot give a 
detinite opinion. It is wise to push the sale of current for power even 
at present prices, as the plant at the generating station has to be run 
during the duy. whether the current is sold for power or not. The cost 
of adapting the present gas producing plant for the use of bituminous 
instead of anthracite coal wonld be about £500. 

Consideration of the report has been deferred. 


Reading.—To celebrate the opening of the electric tramways the 
mayor (Mr. A. II. Bull) entertained the tramway employs, to the 
number of 102, at supper last week. Among those present were 
Mr. Walter Binns (tramways engineer and manager), Mr. F. Groves 
(traffic superintendent) aud several representatives of the contractors 
for the electrical equipment. 

The Reading Electric Supply Co. and the Reading Gas Co. have 
been asked to present schemes for the lighting of the public streets, 
including the tramway routes. 


Romford.—Six members of the Council have been surcharged by 
the Local Government Board auditor with £622 in respect of cheques 
signed by them for expenses in connection with the promotion of the 
electric lighting and tramways bill. The auditor held that the 
expenditure was illegal, as the sanction of the ratepayers at public 
meeting had not been obtained. 


Sheffield — The Electric Light committee recommend the City 
Council, on the Sheftield Corporation Bill, 1903, receiving the Royal 
assent, to apply for sanction to borrow £10,000, for purchase, rale and 
letting for hire of electric motors, &c. 

The engineer and manager of the electricity department (Mr. S. E. 
Fedden) has informed the committee that he has patented an 
arrangement relating to improvements in the firing of boilers, and 
has recently disposed of it to a company, and that he will be interested 
in all installations in which this apparatus is adopted. 


South Africa.—The British and South African | Export. Gazette 
states that the exports from the United States to British and Por- 
tuguese Africa during April last included electrical machinery to 
the value of £667, compared with £553 in April last year, and 
scientific (including telegraph and telephone) instruments £7,852, 
against £3,323. Amongst recent goods shipped from America to 
South Africa were 9-19 cases of electrical machinery and material. 

The report of Mr. T. S. McEwen, general manager of the Cape 
Government railway», states that Tyer’s electric tablet system of 
signalling is being adopted on all the lines, 34 sets have been 
installed, and 60 more are on order. An electric crane is to be 
erected at the Salt River railway workshops. 

Cape Government have sanctioned a proposal by Cathcart ((‘ipe 
Colonv) Town Council to sign an agreement for the erection of 
electricity works for the town by the South African General 
Electric Co. 

Transvaal (Government have sanctioned the acquisition by the 
Pretoria Municipality of the local tramway company’s undertaking, 
and tenders will shortly be invited for the conversion of the system 
to electric traction. 

The Cape Secretary for Agriculture (IIon. J. Frost) has been asked 
to provide funds for awarding a prize for the best exhibit of a plough 
driven by electrical or other mechanical power at the forthcoming 
Cape Town exhibition, 

Electric pumping plant has recently been installed at the Wolhuter 
Gold Mine. 

Salisbury (Rhodesia) Municipality propose to grant concessions 
to companies for electricity supply and tramways, retaining the 
right of acquiring the undertakings after 20 years. 

Troyville, a suburb of Johannesburg, is to be lighted electrically. 


South Shields.—The Corporation will shortly be recommended 
to make a start with the construction of the permanent way of the 
Fowler-street-Stanhope-road electric tramway route. The line will 
probably be worked by the Corporation. 


Sowerby Bridge.— The Council last week appointed a committee 
to report as to the desirability of carrying out the terms of their 
provisional electric lighting order. 


Stafford. —Sanction to a further loan of £6,000 for extensions of 
the electric lighting cables is being sought by the Council. 


Stockport.—The first annual report of the manager of the 
electric tramways department states that during the past year 
2,737,261 passengers had been carried. After paying all charges 
there was a profit of £232 on the 12 months’ working. The system 
was still very incomplete as the lines were being extended to North 
Reddish. The construction cf lines through Cheadle to Gatley will 
also shortly be begun. 


Suez Canal.— The percentage of vessels traversing the Suez Canal 
which used the electric light at night was in 1902 practically as in 
1901—t.e., about 94 per cent. 


Sunderland.— On the recommendation of the Electricity and 
Lighting committee it has been decided to supply electric current to 
the Tramways committee at 1 £d. per unit. instead of 2d. as heretofore, 
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Swinton and Pendlebury.—The Council have asked the Lan- 
cashire Electric Power Co. and the South Lancashire Tramways Co. 
to state their terms for supplving electricity in bulk. 


Taunton —The Board of Trade inspector (Cul. Von Donop) who 
recently inspected the local tramways has reported that the general 
condition of the track was satisfactory, but as the greater part of it 
was along a llat road at a low level that portion was in an unsatisfac- 
tory condition, though not at present actually dangerous. The 
company propose to lay granite setts throughout the whole route, but 
the Corporation desires wood paving, and have decided to oppose the 
use of granite setts, in spite of the fact that Col. Von Donop is of 
opinion that wood blocks are unsuitable and would be a constant 
source of trouble. 


The Electro-Chemical Industry of Lyons.—The chemical 
industry of Lyons is an important one, and it is stated that, after 
many ineffectual attempts, electrolytic soda has made its appearance 
on the Lyons market in relatively large quantities, The over-pro- 
duction of chlorine has led to a considerable fall in the price of this 
article. A derivative of chlorine (tetrachlorine of carbon) has been 

ut on the market. This material, it is believed, will replace benzine 

or dissolving fatty matters and cleaning purposes. It is non-inflam- 
mable. A recent report from Mr. Consul Liddell on the trade of the 
Lyons district for 1902 states that electrolytic products manufactured 
at the La Praz factory of the Soceté Electrolytique Francais have 
increased of late, and the société is placing electrosteel on the market 
which promises to become a serious competitor to crucible cemented 
Steel tools. "The industrial crisis in the carburate of calcium industry 
that prevailed in 1900-1 in this district seems to have terminated, 
protably consequent upon the closing of a number cf the works, 
several of which have been transformed into generating stations for 
the supply of electricity for light and power. 


The German Electrical Industry.—The reports of the Elektri- 
zitiits-Aktiengesellschaft vorm. Schuckert & Co. and the Continentale 
Gesellschaft fur Elektrische Unternehmungen A.-G. for 1902-3 have 
been issued. The Schuckert Company, which, it will be remem- 
bered, was amalgamated last April with the Siemens and Halske 
Company, with a capital of £4,500,000, succeeded in making a profit 
of £6,300 on a capital exc»eding £2,000,000, compared with a deficit 
of £769,000 in 1901.2. The Continentale Gesellschaft completed its 
third year of dividendless working with a los; ot £21,000, making, 
with debit balance from last year, a total decit of £58,900. On 
the question of the amalgamation with the heavy electrical engineer- 
ing department of the Siemens and Halske Company, the report of 
the Schuckert Company states that during the three months since 
the fusion the new company has worked satisfactorily and that the 
orders received have exceeded those booked by the original firms 
during the corresponding period of last year. Among the numerous 
electric lighting, tramway and railway enterprises in which th» 
Continentale Gesellschaft is interested as owner, constructor or 
shareholder, is the suspended high-level electric railway which the 
company built between Barmen and Elberfeld and extended to 
Vohwinkel two months ago. The two ye ire working of the greater 
portion of this railway have proved the advantages of the system 
which is also being proposed for Berlin and Hamburg, and has been 
suggested, if a detailed scheme has not already been prepared, as a 
means of transport, by the construction of an overhead line right 
across London. 

Train Lighting.—At the meeting of the North Staffordshire Rail- 
way Co. last week the chairman (Sir Thomas Salt) said that during 
the past half-year they had expended £815 on the electric lighting of 
two of their trains. These experiments had, on the whole, been very 
successful, and every half-year they were doing something in that 
direction. 

The Great Northern Railway Co. of Ireland have now over 250 of 
their coaches fitted for electric lighting on the Stone system, and the 
lighting is being extended to the other carriages as they go into the 
workshops for repair. | 

The Midland Great Western Co. of Ireland, have also over 
100 carriages, including the Royal saloons and the new corridor 
trains, fittel on the same system, and extensions are being carried 
out as occasion offers. 

The Great Southern and Western Railway Co., the premier rail- 
way compauy in Ireland, have decided to fit their main-line stock 
with the same system. (Particulars of the systems of electric lighting 
adopted on the chief British railways are given in * The Electrician ” 
Electrical Trades Directory and Handbook, 1903, p. 85.) 

Wakefield.—The city electrical engineer (Mr. C. M. Shaw) 
reported to the Council on Tuesday that the receipts of the elec- 
tricity department for the past year were 46, 669, and the expenses 
£2,816, leaving gross profit £3,823. Interest and sinking fund 
absorbed £2,874, leaviny a net profit of £948, a considerable improve- 
ment on any previous year. 

Warriugton.— An inquiry is to be conducted into the trading 
transactions of the Council from April 1, 1896, to M irch 31, 1903. 
The neat is to be conducted by six commissioners, three to be 


appointed by the Council and three by membars of the * Non- 
rading ” committee. 


Watford.—The Trad«smen'a Association have aeked the District 
Council not to proceed with the further application for a loan for 
electric lighting until an exhaustive inquiry has been made into the 
administration of the undertaking and as to the system of supply 
adopted. 

Wednesbury.— Sanction to a loan of £11,000 for electricity supply 
has been obtained hy the Council. 

Arrangements have been made for commencing the work of con- 
verting the Wednesbury and West Bromwich tramway to electric 
traction. 


Whitby.— The Council last week decided to borrow £2,500 
further for electric lighting extensions. 


Workhouse Lighting.—The new Wolverhampton workhoute at 
New Cross, Wednesfield, is to be lighted electrically, current being 
obtained from an independent station in the grounds. 

Worthing.—The Town Council have taken up a loan of £10,454 
at 3} percent. to meet liabilities for electric lighting extensions, 
In addition to interest, a commission of 1 per cent. has been charged 
for obtaining the loan. At present the total number of 8 c.p. lamps 
applied for, including public lighting, is 14,406, and 14,205 have 
been connected, 

Wrexham.— The charge for electric current for power has been 
fixed at 21d. per unit. 


— — — —Ó— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day : New Catalogues, Price Lasts and similar matter early in the week. 


| TENDERS INVITED. 

By command of the Postmaster-General tenders will be received 
until noon Sept. 28 for the supply of Swedish, Norwegian or Finland 
red fir telegraph poles, to be delivered in London, at Northumber- 
land Dock (river Tyne), West Hartlepool, Hull or Grimsby, at Leven 
(Fifeshire) and at Swansea, Cardiff or Newport, and also for creo: 
soting the poles with 10lb. or 12 b. of creosote to the cubic foot. 
Further particulars are given in an advertisement. Forms of tender 
from the Controller of Stores (Mr. S. C. IIooley), stores department, 
17-19, Bedford-street, London, W.C. 

Aston Manor District Council invite tenders for reconstruction of 
existing tramways and construction of new tramways in their dis- 
trict. Contractora desiring to tender should apply to the consulting 
engineer (Mr. Robert Green), 37, Waterloo-street, Dirmingham, 
b:tore Aug. 17. Tenders, addressed to Mr. Joseph Ansell, solicitor 
and clerk to the Council, 27, Bennet's-hill, Birmingham, by noon 
Sept. 3. Au advertisement contains further particulars. 

Aston Manor District Council also invite tenders for the supply 
of lamps, oils and meter& Specifications, &c., at the oflice of the 
consulting engineer (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster, Tenders, addressel to chairman of Electric Lighting 
and Tramways committee, to the Council offices, Council House, 
Aston Manor, by noon Aug. 26. See also advertisement, 

Be«cley Urban District Council invite tenders for wiring Oak House 
and the tramway company’sshed. Specifications from the consulting 
engineers (Messrs, Mordey and Dawbarn), 82, Victoria-street, Weit- 
minster, S. W., after Aug. 15, or from the Public Hall, Bexley Heath, 
Kent, Tenders to the clerk (Mr. T. G. Baynes), Public Hall, Bexley 
Heath, by Aug. 22, See also advertisement. 

Bexley Electric Lighting and Traction committee invite tenders 
for street lamps and fittings. Tenders to clerk to Urban District 
Council (Mr. T. G. Baynes), Public Hall, Bexley Heath, Kent, by Aug. 21. 

Edinburgh Corporation invite tenders for arc lamps for public 
lighting. specifications from the resident electrical engineer (Mr. 
F. A. Newington), and tenders to the town clerk (Mr. Thomas 
Hunter, W.S.), City Chambers, Edinburgh, by Oct. 26. See also 
advertisement. 

Pietermaritzburg Corporation invite tenders for the supply, delivery 
and erection of the necessary poles and overhead equipment for 
about 5} miles of tramway rcute, Specifications at the offices of the 
consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoris- 
street, London, S.W., after Aug. 15. Tenders (addressed to the 
Corporation's London agents, Messrs. Ford Bros., 12, Southampton- 
street, Fitzroy-square, London, W.), by noon Sept, 7. See 
advertisement. 

Swindon Corporation invite tenders for rails, points, crossings and 
accessories for the permanent way of the Corporation's tramways, 
and all material and labour fcr construction of underbed and tor 
paving of tramways. Tenders to town clerk (Mr. Robert Hilton), 
Town Hall, Swindon, by Aug. 26. 

West Ham Corporation invite tenders for traction switchboard, 
booster, &c., complete with electrical equipment. Tenders to town 
clerk (Mr. Fred E Hilleary), Town Hall, Stratford, E., by 4 p.m. Aug. 21. 

Hackney (London) Borough Council invite tenders for arc lamps 


and pillars and distributing mains. Tenders to town clerk (Mr. 
George Grocott), Town Hall, Hackney, by 4 p.m. Aug. 31. 


THE ELECTRICIAN, AUGUST 14, 1908. 


719 


London County Council invite tenders for four 5,000 H.. steam 
engines for their Greenwich generating station. Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

King's Norton and Northjiel! District Council invite tenders for the 
construction of about 3 miles of electric tramway permanent way. 
Tenders to 10, Newhall-street, Birmingham, by Aug. 22. 


Preston Corporation invite tenders for the erection of power- 
station building, car-sheds, &c. Tenders to electrical engineer (Mr. 
Walter H. Tittensor) by Aug. 17. 

Manchester Electricity committee invite tenders for a weighbridge 
and an electric lift for Stuart-street station. Tenders by 9 a.m. Aug. 24, 

Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. ‘Tenders to secretary, Westmoreland.street, Dublin, by Oct. 5. 


The Madrid (/azette of Aug. 6 contains a Royal order regarding the 
establisbment and working of a telephone system at San Lorenzo del 
Eecorial to Cercedilla and San Rafael. "Tenders are required before 
1 p.m. of Sept. 5 to the Director-General of Posts and Telegraphs, 
Carretas 10, Madrid. The Compañia Peninsular de Telefonos have 
preterence under equal conditions, the chief point of the competition 

ing the number of years before the installation becomes the property 
of the Government, the maximum period being fixed at 20 years. 
For further particulars reference should be made to the Madrid 
Gazelle of Aug. 6, which can be seen at these offices by appointment only. 


The municipality of Canea (Crete) invite tenders for the lighting 
of the city by electricity. Plans and conditions can be seen at the 
oftices of the municipality, and tenders will be accepted up to some 
time in September next. About 300 lights will at first be required. 

Tenders are invited by the municipal authorities of Vangen (Wur- 
temburg), Germany, for a concession for public electric lighting. 

Tenders are invited until 20th inst. by the municipal authorities 
of Aranjuez (Madrid) for electric lighting concession. 


TENDERS RECEIVED AND ACCEPTED. 


Bruce Peebles & Co. have secured a contract for the supply to the 
North Wales Power and Traction Co. of six 1,000kw. three-phase 
generating sets, 6 000 volta, direct coupled to Pelton turbines, and 
complete equipment of power house, together with electrification 


— 


— — 


— — ee — — 


SPECIAL NOTICE. . 

“Phe Electrician” Blectrical Trades Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
a most complete set of particulars relating to 

Electricity Supply Undertakings. 

Electric Power Schemes (including Maps of Areas). 

Electric Tramways and Railways. 

Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 


THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. l l 
New German Electric Wiring Rules and Regulations, 
Spanish Government Regulations (1903) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. | 
Safety Regulations in German Electricity Worka. 
Railway Telegraphs and Electric Block Signalling. 
Electric Lighting on the Railways of the United Kingdom. 
Water Power in Ireland. 
STANDARDS FOR COPPER SPECIFICATIONS (1903). 
ELECTRIC SUPPLY MAINS CONTRACTS. 
Electricity in Mines, Home Ottice Commission on. 
Engineering Standards Committee. ö 
Parliamentary Record for 1902. 
Factory and Workshop Regulations. 
New and Extended Inter est and Sinking Fund Tables. 
I. E. E. form of Model Contract (1905). 
Marylebone Arbitration Award (1905). 
Purchase Prices of Electricity Supply Undertakings to Date 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects. 
Submarine Cable Notes. 
Wireless Telegraph Notes. 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes. i : 
Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire—Digest of the Parliamentary Committee’s 
Report. &c. &c. &c. - 
The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook” remains as before . ., United Kingdom, 12s. 6d., post 
free 138. 3d. ; British Colonies, 14s. 6d. ; United States, 168. ; other 
countries, 1 58. 


for 1902. 


and equipment of Beddegelert and Portmadoc railway, rolling- 
stock and electrical locomotives, at £145,000; also 6,000kw. trans- 
formers and overhead line equipment at £35,000. The whole of 
the plant will be of the company's own manufacture. 


Messrs. Davey, Paxman & Co. (Id.), Colchester, have obtained 
the order ſor the equipment of the generating station of the IIeston 
and Isleworth District Council, consisting of engines and dynamos, 
boosters and balancers, switchboard and connections, condensers, 
pumps and accessories, with cooling plant, water softener, travelling 
crane, tools, &c. 

Derby Town Council have accepted the terder of Radford and 
Greaves for the erection of a battery house at £1,328. 17s. 6d., 
and of the Chloride Electrical Storage Co. for storage battery at 
£2,812. 153, 4d., and of Johnson and Phillips for a switchboard at 
£2,176. 

Tae St. Petersburg branch of Siemens and Halske Aktiengesell- 
echaft has received an order for the supply of telephone cable for the 
St. Petersburg telephone system at 70,000 roubles. The order is to 
be carried out in the course of the year, and Russian material must 
be employed. 

Colchester Council have accepted the tender of Dick, Kerr & Co. 
for the supply and delivery of 16 electric tramcars at £8,112, and 
£480 additional for fixing Newell brakes. "The tender is subject to 
delivery within three months. | 

Colchester Council have accepted the tender of J. G. Statter & Co. 
for a traction switchboard at £408. | 

The contract for four electric and two hydraulic lifts for the exten- 
sive new premises of Robinson and Cleaver (Ltd.), Regent-street, 
London, has been awarded to Wm. Aug’s (tibson (Ltd.), 28, Fleet- 
street, E.C. 

The contractors for the arc lighting of Penang (Messrs. Crompton 
& Co.) have accepted the tender of Mesers. Rowland Carr & Co., 6 
and 8, Lime-street-square, London, E. C., for the supply of the whole 
of the arc Jamp pillars and brackets in connection with their contract. 

The Admiralty have placed a contract with W. T. Henley's 'l'ele- 
graph Works Co. for the electric lighting of the Gibraltar Dockyard, 
which includes supplying and laying of cables, conduite, arc lampe, 
joint boxes, &c. i 

Southampton Corporation bave accepted the tender of Cochrane 
& Co. for cast-iron pipes at £201, and that of the Workington 
Eogineering and Wagon Co. for wrought-iron pipes at E46. 

The tender of Babcock and Wilcox for condensers and feed and 
other pipes for the electricity works is recommended for acceptance 
by Bath Corporation. 

Bradford Corporation have accepted the tender of G. H. Woods, 
Slacke & Co. for the electric lighting of the Cartwright Memorial 


Hall. i 


W. T. Henley’s Telegraph Works Co. have obtained a contract for 
the supply and laying ot feeder mains,arc leads, &c.,and for supplying 
and erecting arc and glow lamps for street lighting for Heston and 
Isleworth District Council. 

W. A. Baker & Co., Newport, Mon., have secured the contract for 
the structural ironwork of a tramway power station and car sheds at 
Delagoa Bay. 


Dewsbury Council have accepted the tender of J. and J. Horsfield 
for a Lancashire boiler. 


Dewsbury Joint Hospital Board have accepted the tender of Robb 
and Mitchell for wiring and fitting the new hospital for the electric 
light at £634. 178. 4d. 


Sleaford District. Council have accepted the tender of Thomas 
Parker (Ltd.) for a steam dynamo at £754, and that of Babcock and 
Wilcox for a boiler at £625. l 


Among the contracts recently secured by Messrs. W. H. Allen, 
Son & C», Queen's Engineering Works, Bedford, are :— 

One 750 r.i. P. engine and surface condensing plant for Fairfield Ship. 
building Co 

One 105 r.n.r. engine for Mather and Platt. 

One 30 n. . P. engine, through Lahmeyer Electric Co., for Chelsea 
Polytechnic. 

Nine 24 n.H.r. engines for Union Castle Co. 

One 133 m. 1. P. engine for the British Schuckert Co. 

Three 900 Lup. triple expansion engines and surface condensing 
plants for Cardiff Railway Co. 

Two 10 B. H. P. engines for Adelaide Steamship Co. 

One 30 K.. . engine for Messrs. Parkers. 


BUSINESS NOTICES. . 

Owing to the increasing business of the British Westinghouse 
Electric and Mfg. Co. in the Sheffield district, a new branch office is 
to be opened. The office, which will be under the management of 
Mr. W. S. Doran, will be at York City and County Bank Buildings, 
Sheftield. 

Messrs. R. Ball and S. A. IIunter, dealers in electrical accessories 
(trading as the Accessories Mfg. Co.), 9 and 10, Well-street, Oxford- 
street, London, W., have dissolved partnership. Debts by Mr. Ball, 
who continues, 
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Mesers. Gent & Co., Faraday works, Leicester, have appointed Mr. 
Harold Elliot, 30, Bootle-street, Manchester, to represent them in 
Lancashire, Cheshire, North Wales and West Riding of Yorkshire. 


Messrs. Nelson Dalton and Christopher Phillips, electrical engineers, 
102, Commercial-street, Newport, Mon., have dissolved partnership. 
Debts by Mr. Dalton. 


BANERUPTCIES, &c. 


In reference to the report of the proceedings in the bankruptey of 
Noel Francis Nalder, 19, Queen Victoria-street, E C., which appeared 
in our issue for July 31 (p. 639), Messrs. Nalder Bros. and Thompson 
(Ltd.), 34, Queen-street, London, E C., write :— 

Some confusion appears to have arisen between the name of the debtor 
and Mr. Francis Henry Nalder, one of our managing directors. We shall 
esteem it & favour, therefore, if you will kindly note in your next issue 
that our Mr Francis Henry Nalder has not, nor ever has had, any con- 
nection, direct or indirect, with Mr. Noel Francis Nalder, nor has he or 
our company of Nalder Bros. and Thompson (Ltd.) ever had any con- 
nection with any of the companies in which Mr. Noel Francis Nulder was 
interested. 

The discharge of E. B. Pym, electrical engineer, formerly of Bar- 
chambere, Scarborough, is suspended for two years. 


Winding-up Petition. —A petition, presented to the High Court 
by Wm. Canning & Co., Birmingham, for winding up the Dessolle 
Electro-Plating Co. (Ltd.) will be heard on Oct. 27. 


Plant, &c., for Sale — Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E.C. See 
advertisement. 


Messrs. Whittaker Bros, Dudley, have for sale a 104 BHP, 
National gas engine ; also dynamo and belt. See advertisement. 

Five 40 nom. H P. and one 10 nom. H P. Davey-Paxman locomotive 
boilers, together with a patent flue flanging machine, self-contained 
accumulator and one set of vertical hydraulic pumps, are advertised 
for sale in another column. 


Mr. Sam Middleton advertises on another page a number of 
Wheatstone bridges, &c., for disposal. 


Warehouses to Let.—Messrs. R. and W. Paul (Ltd.), Ipswich, 
have warehouses at the Hyde, Colchester, to let, with large frontage 
to river and rail. See advertisement, 


Catalogues, &c.— In a revised list issued by the General Electric 
Co., reductions are shown in the prices of Peel” switches and other 
electric light accessories. The merits of the Acme" pattern 
splicing sleeve, the invention of Mr. R. Humphries, general engineer 
and manager of the Isle of Thanet Tramways and Lighting Co., are 
also described. It is claimed for this sleeve that it is equally suitable 
for temporary or permanent joints, 

Messrs. John Gibbs & Co., of Liverpool, forward their latest list of 
mechanical ventilation specialities. 

Mr. G. Braulik sends us his new illustrated catalogue and price 
list of electric bells and accessories. A large variety of articles 
included in the list are illustrated. 


“Miniature” Enclosed Arc Lamps.—Correction.—In the notice 
regarding these lamps in our last issue (p. 682), by a clerical error 
we stated that the Anchor Electric Co. was placing the lamps on the 
market. The name of the company should have been the Union 
Electric Co. (Ltd.), 151, Queen Victoria-street, London, E.C. 


Advertising Mirrors.—There have been many instances of the 
application of electricity to advertising devices, and nut the least 
novel of these is the new advertising automatic mirror invented by 
Mr. P. J. Jackson, advertising agent, of Newcastle-on-Tyne. The 
sole London rights for these devices have been secured by Messrs. 
E. Guy Smith & Co., of Talbot House, Arundel-street, London, W.C. 
The device consists of a set of 48 advertising spaces, 8in. by Gin., 
which show 17,280 changes in 24 houre. "These spaces can be filled 
with plain or coloured drawings, photos, descriptions of articles, &c.; 
and even small samples can be aflixed. The mirrors, which are 6ft. 
in depth by 3ft. Gin. in width, have a depth of 9in. The front 
consists of a bevelled plate-glass mirror with six transparent spaces, 
Hidden behind the mirror are two rolls rotating in line with the 
three spaces on each side. These rolls are divided into 24 spaces, 
each occupied with an advertisement, picture or sample of light 
merchandise. It is stated that the machine only requires winding 
once a week. 


Kingsland Surface Contact System. — We are informed that 
special authorisation has been issued to the Deutsche Strassenbahn- 
Gesellschaft, Dresden, to equip a short section of their existing 
tramway lines on the Kingsland surface contact system of traction, 
preliminary, it found satisfactory, to its adoption over the entire 
Dresden tramways. 

Staircase and Bridge Construction. A fully illustrated pamph- 
let of the patent “ Joly " system vf construction of staircases, bridges, 
&c., reaches us trom Mesers. Peirson & Co., engineers and contractors, 


St. Dunstan’s-hill, London, E C., makers of constructional steel and 
ironwork, art metal workers, &c. It is claimed that the “Joly” 
system is a great advance upon designs generally in use for this class 
of construction work, as it entirely dispenses with heavy and gene- 
rally cumbersome solid stringers. It is claimed, further, that the 
system, constructed as described by Messrs. Peirson & Co, will be 
found to be fireproof and so accepted by the insurance companies 
There are numerous designs in the pamphlet under review of a varied 
character. 


New Pubiication.—4An addition to periodical technical literature 
has just been launched under the title of the Electric Museum, 
It is edited and published in Colombo, Ceylon. It is published 
fortnightly, and the annual subscription is 108. 


Imports.—The following are the values of imports to this country 
during July Jast :— 

Electrical machinery, £44,744; telegraph cables and apparatus, £3,501; 
other electrical goods and apparatus, £60,486. The respective totals for 
the seven months ended July 31 were £357,746, £33,731 and 4421, 400. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufac- 
tured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 6 to 11, with the porta 
of destination :— 

Africa —Alexandria, £43; Cape Town, £456 (including £202 telegraph 
material); Durban, £189; East London, £1,107 (including £256 tele- 
graph material). Australasia Adelaide, £205; Melbourne, £55; Sydney, 
£105 (including £27 telegraph material; Wellington, £109. Belgium 
Antwerp, £336. China-—Shanghai, £114. Gibraltar, £697. Holland— 
Amsterdam, £35. Hong Kong, £2,175 (including £43 telegraph material). 
India—Bombay, £230; Calcutta, 41.533. Portugal—bLisbon, £60. 
Spain—Grenada, 447. Straits Settlements—Denang, 438; Singapore, 
£108. Total (for six days) £7,642, against £9,179 for the corresponding 
six days last year (Aug. 7 to 12). 


PATENT RECORD. 


— — 

The following List of Applications for Patents and Specifications published 
hus been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Putent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications arc not open to public inspection 
unti after acceplance of Complete Specification, The names within parenthesis 
arc those of communicators of inventions, When Complete Specification accom- 
panics application, an asterisk is «fired. 

Unless otherwise stated, the application is nude in London. 


February 18, 1903. 

8,785 A. H. JouNsoN and F. R. S. DincHAM, 
safety relay. i 

8,795 T. AxpREWS. Manchester. Automatic starting, controlling and 
stopping devices, 

5,794 J. P. Kemp. Manchester. A diagram for demonstrating the rotary 
field of alternating-current motors. 

5,825 A. REICHWaLD. Malleable cast iron for dynamos. 
Germany.) 

5,825 S. H. HEywoop and H. W. Heywoop. Manchester. Switches. 

5,826 N. H. HreyYwooD and H. W. Herwoop. Manchester. Tube conduit 
for wires. 

5,828 E. M. NonTH and R. E. McKay. Electric block signal. 

3,857 H. P. BALL. Circuit breakers.* 

5,845 C. BODMER. Ceramic cover for cables.“ 

5,946 C. Bop MER. Beton cover for cables.“ 

5,854 C. GODDARD. Dynamos and electric motore. 

3,863 G. S. SLUCE and F. CHASE. Cutouts. 

3,875 F. Le Roy. Liverpool. Resistances and the like. 

5,876 L. DE Forest. Methods and apparatus for wireless sigaalliug." 

5,888 W. GRIFFITHS aud B. H. BEDELL. Contact stud and fixing for 
surface-contact systems. 


February 19, 1905. 

5,914 J. Witsox. Manchester. Automatic replaceable fuse. 

5,921 C. G. SMITH and T. Harrison. South Shields. Releasing automatic 
mechanical devices by coin-freed wirelessly-transmitted electric 
waves," 

5,959 A. G. Brookes. Fixture studs for electrical conduits. (H. D. Betts 
and R. M. Thomas, U.S.) 

5,941 J. P. Rees. Miners’ electric safety lamps. 

3,957 A. E. Woopyer and E. W. MAYNER. Electric fittings. 

5,985 E. Mies. Liverpool. Safety fuses. 

5,985 E. VANZETTI. Telegraph apparatus. (A. Levy, Italy.) 

3,989 C. pg KANDO. Motors for electric vehicles.“ 

February 20, 1903. 

4,011 W. G. Heys. Manchester. Telephonic trausmitters and receivers 
(E. Bardae, France. ) 

4,016 L. W. COSTA. West Bridgeford. Terminal box and cutout. 

4,039 W. R. Gopparp. Batteries.“ i 

4,060 C. P. ELIESON aud A. J. FAULDING. Storage batteries. 

4,001 J. Jrsres (born Gopecke). Liverpool. Insulating plates. 

4,075 J. Y. Jonnson, Electric lamps. (Voltuhm E.G.A.G.. Germany.) 

4,076 H. A. Mavor, and Mavok AND Courson, Electromaguets, 


Bickley. Electric light 


(F. Krupp, 
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4,077 H. A. Mavos, W. F. GRAFTON and MAVOR AND COULSON.  Árinatures 
for alternating-current motors. 
4,085 P. JENSEN Electromagnetic safety cutouts. (Dr. G. Langbein & Co., 
R Germany.)* 
4,087 J. W. BARKER. Automatic electric fire alarum. 
4,089 N. DonnzaNsKi1aud J. Husckak. Automatic electric block sigualling 


or brake-operating device for railways. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each, 


1902. 

5,374 Parsons. Dynamos, motors and the like. 

.5,972 DANNEELS, Electrical signalling for railways. 
6,884 GRAHAM. Telephonic apparatus. 

8,172 MANDERS and SHARMAN. Production of electric oscillations. 
10,141 ProcHaska. Switch locking devices for railway purposes. 
10,181 Lopce and MUIRHEAD. Syntonic space telegraphy. 
10.262 Evans. (A. E. G.) Automatic control of cell switches. 
10,890 RUNGE. Telephone systems and apparatus. 
12,697 MuirugapD. Perforators for automatic telegraph. 
12,702 GIN. Production of iron alloys simultaneously with alkaline oxides 

and alkaline earths, 

12.767 Lake (G.E. Co., U.S.) Control of electric motors. 
12,783 SigMENS Bros, & Co. and Siemens. Electromagnetic detenta, 
12,958 Lake (G. E. Co., US.) Switches for motors. 
12,959 Lake (G.E. Co., U.S.) Machines for winding insulating tape on 


apparatus. 
15,267 BurKe. Fusible cutouts. 
13,491 Wi nB. Intercommunication switch for telephones. 
13,521 LopcE, MuiknEAb and Koninson,  C'oherers. 


15,545 Wengert. Arc lamps. 

13,556 ILGN ER. Controlling supply of electricity to motors with inter- 
mittent demand. 

13,614 Dick. Separating iron and steel from dross of galvanising works, 

15,752 B.T..H. Co. (Harthan). Are lamps. 

13,734 B.T.-H. Co. (Moody). Transformers. 

13,739 LAKE ((I. E. Co., U.S.) Insulating material. 

13,759 PokriI O. Current taking devices. (Date applied for March 14, 
1902.) 


13,853 B.T.-H. Co. (Hewlett and Button.) Switches. 


13,854 Siemens Bros, & Co, FERREIRA and WILKIE. Electromagnetic 
switches. 
13,952 BouNRVIALLE and BOUREVIALLE. Electric signalling apparatus. 


13,945 Bremer. Arc lamps. 

13,974 OrPENHEIMER (A. G. Mix and Genest). 
party linee. 

14,034 Evans (Electrochemische Werke G. m. b. H.). Preparation of oxalates 
from formates. 

14,109 Timmis and Timmis. Electromagnets. 

14,202 LEITNER and Lucas. Self-regulating dynamos for trains lighting. 

14.270 SmitH. Dynaino electric generators. 

14,286 HRARSON (Sprague and Carichoff . Control of electric vehicles. 

14,549 FERGUSON and KELVIN and JAMES WHITE. Klectro-static apparatus 
for measuring potentials. 

14,430 Hiceins, Type printing telegraphic instruments. 

14,487 Cowan and DAL EH. Automatic cutouts. 

14.498 ApDamson, ELrAs and ADAMSON. Magnetic separatore. 

14,667 ScHATTNER. Electricity meters. 

14,741 Mercier, Trolleys and?conductors. 

14,774 VickgR8 Sons AND MAXIM (LTD. WILLIAMSON and SUMPTER, 
Electric working of reciprocating tools, 

14,829 WILSON. Detectors for space telegraphy. 

14,884 Lake (G. E. Co., U S.). Electric distribution systems, 

14,901 ATHERTON. Brakes of electric vehicles. 

15,029 Simm. Life guards. 

15,039 B.T.-H. Co. (Moody). Connecting multiphase circuits. 

15,226 MacuuisTEN. Electrically controlling mechanical motion. 

15,547 LAKE (G. E. Co, U. S.). Aro lamps. 

15,413 Davy. Arc lamps. 

15,451 Parsons (Brown). 

15.456 ELECTRIC AND ORDNANCE ACCESSORIES Co, and HALL. 

15,458 HICKLEY. Means of mounting brushes. 

15,715 BURNET. Cable junction terminal boxes. 

15,716 Burnet. Cable junction boxes. 

15,722 TowNsHEND. Up and down swinging electric light fittiogs. 

15,747 SUTHERLAND AND MaRcUSON. Storage batteries. 

15,749 SrriTDOnr. Sparking coil casings. 

15,798 Kraus AND CoLLiNS. Machine for producing sterotypes and 
electroty pe matrices. 

15,807 DE S&bNErr. Accumulators. 

15,815 BUNTING AND WILSON AND BENNETT (Leo.). 
for electric tramcars. 

15,815 Evectric AND ORDNANCE ACCESSORIES Co. and HALL. 

15,825 NispkTT.  Fuse-boxes or cutouts. 

15,949 JgvoNs. Brushes for geuerators and motors. 

15,965 VELLINO. Lead plates for aecondaiy batteries. 

15,981 Munro, BRECKNELL and ROOGERHUS. Mechanical rail scrapers. 

16,014 DRYsDALE. Wattmeter. 

16,048 L&rTNEK and Lucas. Dynamo-electric machinery. 

10, Ce. 2 and 16,064 LAKE G. E. Co., U. S.). Third-rail conductors and guards. 

16, 005 LAKE (G. E. Co, U.S.) Third rail contact shoes. 

16,142 EDMONDSON, Purpom, Dawson AND EDNMONDSON and PurboM 
(Lro.). Apparatus for closing a switch when electric supply has 
reached a predetermined amount. 


Telephone connections for 


Regulating electrical machines driven by steam. 
Brush gear. 


Life saving devices 


Fuse boxes. 


16,178 Kirk. Applying and removing incandescent lamps. 

16,558 GunwiTscu. Electrolytic processes and apparatus. 

16,591 WEISsMANN. Incandescent lamps and conductors for decorative 
purposes. 

16,465 Gaun. Carbon brush holder. 

16,492 LEITNER and Lucas. Cutouts and regulators, 

16,575 RECORD, Brooker & Goss. Apparatus for measuring electrical 
resistance, wig 

16,824 MARICHAL. Apparatus for electroplating. 

16,902 Watkins. Telephone systems and apparatus. 

16,925 Laxe (G. E. Co., U. S.). Control of electric motors. 

16,928 Lake (G. E. Co., U. S.). Tell-tales for current indicatore. 

16,939 W. T. Heniey’s TELEGRAPH Works Co. and SavaaGE, Cables. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 

ARC.GAS (LTD.) - Reg. Aug. 7, capital £1,000 in CI shares, to design, 
test, manufacture and deal in and with chemical, electrical, magnetic and 
other products, apparatus, &., and to curry on the business of elec- 
iricians, electrical, metallurgical, mechanical, chemical and general 
engineers, suppliers of electricity, &c. Reg. office: 195, Upper Thames- 
street, E. C. 

SOU TH- WESTERN ELECTRICAL CO. (LTD.) - Reg. Aug. 1, capital £5,000 
in £1 shares, to carry on business of electrical engineers, contractors, &c. 
First directors: G. Neale and C. E. Teczenik. 

STATUTORY RETURNS. 

CALLENDER’S CABLE AND CONSTRUCTION CO. (LTD.)—According to 
return to June 11 the capital is £500,000 in 60,000 ordinary and 40,000 
preference shares of £5 each, of which 35,000 ordinary and 40,000 prefer- 
ence shares have been taken up. £5 per share has been called up on 
55,000 shares, and £275,000 has been received. £100,000 is considered 
as paid on 20,000 shares. Mortgages and charges, £200,000. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.) — The capital, 
according to return to July 22, is £200,000 in 20,000 ordinary, 100 
founders’ and 19,900 preference shares of £5 each, all of which have been 
taken up. £1 per share has been called up on the ordinary and £5 per 
share on the founders’ and preference shares, and £120,000 has been 
received. No mortgages or charges. N 

ELECTRICAL POWER STORAGE CO. (LTD.) — The return to July 24 gives 
the capital as £100,500 in 100 founders’ and 20,000 ordinary shares of £5 
each, of which 66 founders! and 18,592 ordinary shares have been taken 
up. £5 per share has been called up on 66 founders’ and £4 per share 
on 3,132 ordinary shares, and £13,332. 55. 1d. has been received, including 
£474. 5s. 1d. paid on four founders’ and 405 ordinary shares forfeited. 
£77,300 considered as paid on 15,160 ordinary shares. Mortgages and 
charges. £28,400. 

FERRANTI LIMITED. - The return to June 12 gives the capital as 
£400,000 in 200,000 preference and 200,000 ordinary shares of £1 each, 
of which 120,000 preference and 100,000 ordinary have been taken up. 
£l per share has been called up and £220,000 has been received. 
Mortgages and charges, £100,000. (Further debentures for £30,000 
subsequently registered.) 

HARRINGTON ELECTRIC LIGHT CO. (LTD.) -The return to May 28 
states that the capital is £5,000 in £1 shares, of which 3,900 have bcen 
taken up. £1 per share has been called up on 3,000, and 10s. per share 
on 900, and £3,450 lias been received. No mortgages or charges. 

HARWICH ELECTRIC LIGHTING AND TRAMWAYS CO. (LTD.)—The 
returns of this company for the years 1901 and 1002 were filed on May 12. 
The nominal capital is £50,000 in £1 shares, of which seven shares have 
been tuken up. 47 remains in arrears. No mortgages or charges. 

LISBON ELECTRIC TRAMWAYS (LTD.)—In return to June 11 the 
capital is given as £1,000,000 in 500,000 ordinary and 500.000 preference 
shares of £1 each, of which 500,000 ordinary and 425,553 preference shares 
have been taken up. £025,553 is considered as paid. Debentures, £500,000. 

MEXICO ELECTRIC TRAMWAYS (LTD.) — Tho return to June 11 gives the 
capital as £1,000,000 in 500,000 ordinary and 506,000 preference shares 
of £1 each, all of which have been taken up. £1 per share has been called 
up on the preference shares, and £500,000 has been received. £500,000 
is considered as paid on the ordinary shares. Debentures, £400,000. 

NEW GENERAL TRACTION CO. (LTD.}—The return to July 16 gives 
capital as £370,000 in 50,000 preference and 24.000 ordinary shares of £5 
each, all of which have been taken up. £250,000 has been received and 
£120,000 is considered as paid. Mortgages and charges, £228,375 
(£181,300 debentures and £47,075 loans). 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)— In return to July 16 
the capital is £500,000 in 60,000 ordinary and 40,000 preference shares 
of £5 each, of which 58,000 ordinary and 10,000 preference shares have 
been taken up. £5 per share has been called up on 42,000 ordinary and 
40,000 preference shares, and £410.000 has been received. £80,000 is 
considered as paid on 16,000 ordinary shares. Mortgages and charges, 


£179.947. 
LIENS, &c., REGISTERED. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.) - Trust deed dated 
July 14, to secure £200,000 debenture stock created by resolution of 
July 7, 1903 (company having power to issue further stock ranking pari 
passu up to amount of subseribed capital), has been registered. Pro- 
perty charged specifically: Certain concession, lands, buildings and 
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premises. As floating security: Company's undertaking and property, 
present and future, except certain assets specified in deed. The com- 
pany further undertakes to seek the necessary consent to charge and 
thereupon to charge certain other concessions. Trustees: Electrie and 
General Investment Co. 

BASTIAN METER CO. (LTD.)—Issue on July 29 of £650 debentures, 
part of series created by resolutions of April 22, May 23 and June 10, 1901, 
to secure £6,000, charged on land and buildings at Kentish Town and the 
company’s other assets, present and future, including uncalled capital. 
Trustees: H. A. Saunders and D. J. Cowles. Previously issued of same 
series, £4,700. 

BRIGHT 8 LIGHT AND POWER (LTD.).—Debenture for £2,000, created 
July 31, 1903, charged on company's concession, freehold and leasehold 
property, works and plant in England or elsewhere, and (as floating 
security) all assets, including uncalled capital, has been registered. 
Holder : C. Owles. 

FERRANTI LIMITED. — Debenture dated June 30, 1903, to secure 
£30.000, has been registered. Property charged : Company's undertaking 
and property, present and future, including uncalled capital, subject to 
first mortgage debenture for £100,000. Holders: Parr's Bank. 

WOKING ELECTRIC SUPPLY CO. (LTD.)— Issue on July 25 of £50 and 
on July 27 of £100 debentures, part of series created Nov. 2, 1599, to 
secure £25,000, charged on company’s undertaking and property present 
and future, including uncalled capital. No trustees. Previously issued 
of same series ; £22,200. 


CITY NOTES. 


[EA S , 

MEMORANDA.—Bank rate 3 per cent. (since June 18, 1903). Price of 

silver 257d. per oz. (Aug. 13). Consols 9032—90; for money, 90; —91 
for account ; 24 per cent. 902—091 (Aug. 13). Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 25 and Sept. 9; Ticket Days, 
Aug. 26 and Sept. 10; Pay Day, Aug. 27; Mining Share Carry-over 
Days, Aug. 21 and Sept. 8. 
. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.— The dividend for the 
year ended June 30 is estimated at 8 per cent., the same rate as for 
the previous year. The general manager (Herr Rathenau) will shortly 
pay a visit to the United States in order to endeavour to establish closer 
relations with American companies. 

BAKER-STREET AND WATERLOO RAILWAY CO.—The half-yearly 
meeting of this company was held yesterday, Mr. Theodore J. Hare pre- 
siding. The chairman said that the expenditure on capital account in 
the half-year ended June 30 last was £143,513, and the total amount 
expended on the line since the commencement was £1,255,410. The 
progress made with the works had been satisfactory. All possible steps 
were being taken to push on with the completion of the works, and as 
there were no financial or physical difficulties in the way, the date of 
opening could not be very far distant. The running tunnels between 
Waterloo and Baker-street were practically finished, and as soon as the 
station buildings, equipment and depot were completed, and the Under- 
ground Company's generating station at Chelsea was finished — which he 
understood would be in about 12 months—trains could be run on this 
section. The company's bills had now become Acts of Parliament, 
having received Roya! Assent on Tuesday last. Referring to the disaster 
on the Paris Metropolitan Railway, he said that this line was not a deep 
level tube, but was built on the same principle as the old underground 
lines in London, all in one tunnel. No inflammable material of any 
kind would be used in the construction of the Baker Street and Waterloo 
Railway or on any of the other tube lines at present under construction 
by the Underground Electric Railways Co. of London. All the wood it 
might be necessary to use would be rendered non-inflammable, and other 
materials would be of such composition as would neither burn nor give 
off noxious fumes. There would, therefore, be no possible risk from fire. 
With the upand down lines in entirely distinct tunnels, and with the won- 
derful improvements which would be introduced in the signalling arrange- 
ments, accidents would be practically impcssible on any of these lines. 

BELFAST STREET TRAMWAYS CO.— In the directors' report for the 
half-year ended June it is stated that the purchase of the Svdenham Dis- 
trict Tramways and the Ligoniel Tramways had been completed. Belfast 
Corporation had decided to promote a bill in Parliament for the purchase 
of the company's undertaking, and the directors consider this action of 
the Corporation to be a flagrant breach of the contract scheduled to the 
Act cf 1893, whereby the date for the Corporation giving notice to pur- 
chase was postponed to 1907. The Corporation had submitted a draft 
agreement for purchase which was regarded as unfair and in some 
respeets even confiscatory in its terms. = 

COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD.—The 
directors’ report for 1902 states that in 1901 they bought up the Com- 
pania General de Electricidad de la Ciudad de Buenos Aires with retro- 
active effect from July 1, 1900. Owing to commercial depression in 
Argentina the extension of electricity supply was prevented, especially 
for lighting. The total consumption, however, increased from 9,370,000 
kw.-hours for 1901 to 10,280,000 kw.-hours in 1902, or 9:67 per cent. 
The increase was principally due to current used for power, which had 
inereased 56 per cent in the year. The current supplied for tramways 
showed an inerease of 10 per cent. At the end of 1902 the company 
had consumers representing 203,843 16 c.p. lamps and applications were 
waiting for 4,148 more. The number of consumers was 3,861. The 
power used by the tramways was equivalent to 3,500 H.P. The length of 
cables laid was 137,860 metres for continuous and 107,500 metres for 


alternating current. The sale of fittings and installation work would 
only be carried on until the present stock of material was 
exhausted. The work of electrification on the Metropolitan Tram- 
way had already been commenced, and it was hoped that some 
portions would be opened during the current year. The number of 
passengers carried was 4,290,000 against 4,710,000 in 1901. The 
receipts of the Electric Light Co. in 1902 were 3,650,000m., against 
4,610,000m. in 1901, and the working expenses 1,190,000m., against 
2,210,000m., the profit for the year being 2,460,000m., against 2,350,000m., 
to which must be added 26,177m., against 87,876m. in 1901. The net 
profit was 545,478m., against 10,167m., of which 27,274m., were placed 
to reserve, against the whole profit of 1901. For the first time since the 
formation of the company a dividend of 3 per cent. was declared, which 
absorbed 480,000m., there remaining a balance of 38,201m. to be carried 
forward. Against the capital of 16,000,000m. in shares and 8,000,000m. 
in debentures, the assets are 9,240,000m. for the continuous-current Sys- 
tem and 9.400. 000m. for the alternating system, stock of materials standing 
in the books for 1,740, 000 m. At the commencement of the current year 
the company purchased the Buenos Aires station of the River Plate 
Electricity Co., for which they issued 5 per cent. bonds for 3, 000, 000m. 


ELECTRIC WELDING CO. (LTD.) - A meeting of this company was held 
on Friday, to which the press were not admitted. 


GREAT NORTHERN RAILWAY CO.— Lord Allerton, presiding at the 
meeting on Tuesday, said that the expenditure on capital account figured 
at £395,231, of which £243,000 was for the Great Northern and City and 
the Great Northern, Piccadilly and Brompton electric railways. The 
estimated capital expenditure for these lines for the current half-year was 
£140,000. Some experiments were being tried in the more sparsely 
populated districts of running a self-contained auto-car to hold about 35 
or 40 passengers, in order to improve the service in these neighbourhoods 
at less cost than by providing ordinary engines. The directors had 
ordered one of the cars to be built, and if it answered the purpose they 
would be able to give direct means of communication in certain districts 
with their main line. The opening of the Great Northern and City and 
the Great Northern, Piccadilly and Brompton tube railways was approach- 
ing, and it was believed that there would be a large accession of traftic to 
the Great Northern line from these railways. The directors had been 
considering the difticult problem of electric traction for their suburban 
lines. The problem really was how to increase their maximum power 
of conveying passergers over a single line in an hour. If the anticipa- 
tions of certain gentlemen were accurate they would not be justified in 
tinkering with the question or in framing their plans on lines which did 
not contemplate practically doubling or even trebling their suburban pas- 
senger traffic at certain periods of the day. During the investigation it had 
been shown that the same facilities for increasing the carrying power were 
more or less common to both steam and electric traction. If they could deal 
with long trains, they could carry more people, whether it be by steam or 
electric power, but longer trains involved longer platforms and some 
structural alterations in the plant. The Great Eastern Company had 
already provided wider trains, and the Great Northern Company had 
adopted them to a certain extent. The decision as between steam and 
electric power would depend upon whether a steam locomotive could be 
designed and constructed which would give much greater acceleration, 
coupled with greater carrying power, without unduly increasing and con- 
centrating the weight. The directors did not feel in a position at present to 
make a pronouncement between steam and electric traction, but were mean- 
while taking in hand improvements and enlargements which were common 
additions under either or both systems. 

GREAT WESTERN RAILWAY CO.—The report for the June half-year, 
presented at the meeting yesterday (Thursday), stated that arrangements 
for the electrification of the railway between Hammersmith and Bishop's- 
road are proceeding. It is proposed to erect a power station at Park 
Royal, from which electric current for lighting the works and station at 
Paddington will also be supplied. The present generating plant at Pad- 
dington will be removed. 


MOTOR MFG. CO. (LTD.)—The report for the year ended May last states 
that the net profit was £10,015. Payment of a 5 per cent. dividend is 
recommended, carrying forward £6,882. 

NORTH-EASTERN RAILWAY CO.—The chairman (Viscount Ridley) 
stated at the meeting last week that the decrease in the passenger traffic 
was mainly due to tramway competition in the Newcastle, Tynemouth and 
Wallsend districts. The directors, however, believed that the electrification 
of their lines in the district in question would enable them to meet more 
satisfactorily its travelling requirements. 

NORTH METROPOLITAN TRAMWAYS CO.—On Wednesday, the chair- 
man (Mr. Geo. Richardson) said that the lengthy nogotiations with West 
Ham Corporation had been concluded. Their receipts were less than last 
year, owing to the sale of the Middlesex lines to the Metropolitan Elec- 
tric Tramways (Ltd.). The London County Council had not yet decided 
what system of electric traction was to be adopted on the tramways which 
the company at present leased from them, but their inclination seemed 
to be in favour of the more costly conduit system. West Ham Corpora- 
tion had agreed to buy the whole of the lines within their district, and 
also the two depots situated at Stratford. The purchase price was fixed 
at £5,000 per mile of single line for the lines authorised by the Act of 
1870, and £5,500 per mile of single line for the remaining line. The sale 
of lines was carried into effect as from June 30 last, and since that date 
the company had continued to work the line on behalf of the Corpcration. 


STOCK EXCHANGE NOTICES.—-The Stock Exchange Committee have 
been asked to appoint a special settling day in 144,300 £1 shares (8s. 6d. 
paid) of the Pearson Fire Alarm (Ltd.), and to allow £250,000 44 per cent. 


first mortgage debentures of the Midland Electric Corporation for Power 


Distribution (Ltd.) to be quoted. 
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DUBLIN AND LUCAN ELECTRIC RAILWAY CO.—The directors’ report 
for half-year ended June states that the receipts showed an increase of 
£61, and expenditure an increase of £167. After providing for interest 
there is & balance available of £837. After payment of the 5 per cent. 
preference dividend, £300 is placed to reserve and £62 carried forward. 


FERRANTI LIMITED. — The transfer books of the 6 per cent. cumulative 
preference shares will be closed from Aug. 16 to 30 inclusive for 
balancing up the share ledger accounts for the half-year ended 
June 30. 


ISLE OF WIGHT RAILWAY CO.—At the meeting on Monday the chair- 
man (Mr. H. F. Tahourdin) stated, in reply to an inquiry, that he did not 
think the day was far distant when they might be able to adopt an elec- 
tric system of working the railway, but the directors did not see their 
way to recommend anything of the kind at the moment. If the whole of 
the lines in the island were under one management it would probably be 
desirable to make such a change, but by electrifying their own line alone 
there did not at present seem much likelihood of saving anything. 


KENT ELECTRIC POWER SYNDICATE (LTD.)—The report of the 
directors for period from Feb. 11, 1902, to May 31 last, stated that it was 
hoped that arrangements would be completed for the issue of the first por- 
tion of the capital of the Kent Power Company in the autumn. For 
carrying on the syndicate’s business until the issue of the prospectus of 
the Power Company, it is proposed to increase the ordinary capital 
by the creation of an additional 500 ordinary shares of £10 each, 
and to offer 400 of these for subscription outside the syndicate at a pre- 
mium, and that the remaining £1,000 of the new capital, together with 
the outstanding £1,300 of present capital, should be offered to existing 
shareholders at par. 


LANCASHIRE ELECTRIC POWER CO. (LTD.)—The chairman (Mr. F. E. 
Gripper) announced at the meeting on Saturday that the company, having 
now raised the necessary capital for the equipment of their first station, 
which would be situate near Radcliffe, a contract had been entered into 
with the Lancashire Power Construction Co. (Ltd.) to carry out the whole 
of the work for a plant with a total generating capacity of 6,000kw., with 
sub-stations and 60 miles of mains and cables; and as the local authori- 
ties with whom they had been negotiating were anxious for a supply of 
electricity in bulk, every effort was being made to expedite the work of 
construction. 


LIVERPOOL OVERHEAD RAILWAY CO.—-The half-yearly meeting was 
held on Tuesday, when the chairmain (Sir Wm. Forwood) said it was 
gratifving to be able to present such an encouraging report, which indi- 
cated that they had turned the corner, and abundantly proved that they 
were justified in expending capital upon accelerating the service. The 
traffic for the past half-year numbered 5,514,089 persons, compared with 
5,026,422 in the corresponding period of last year, an increase of about 
500,000. They had carrie 1 759,180 first-class passengers, against 656,756, 
and the receipts were £41,549 compared with £37,853, an increase of £3,696. 
But in order to earn that increase they had had to spend more money in 
coal, stores, &c., because an accelerated service meant using grenter 
power. This increased cost amounted to £2,716, but in that sum there 
was included £500 as sinking fund for the tramways. There was a 
net increase in traffic of £1,559, which was 9 per cent. on the 
new capital invested for the purpose of acceleration. The amounts they 
had regularly put aside for renewals and sinking fund now reached 
£26,200. The revenue account was, by passenger traffic £40,858, and 
miscellaneous receipts £691, total £41,549 for the half-year, and the 

. working expenses were £32,005. Out of the surplus the directors pro- 
posed to pay the dividend of 5 per cent. on the preference and 1] per 
cent. on the ordinary shares, leaving £3,747 to be carried forward. 
During the half-year two bills had passed through Parliament, the 
Cheshire Lines Co. bill for a line joining St. Michael's with their rail- 
way &t Herculaneum station, and the Seaforth and Sefton Junction 
Railway bill, which would effect a junction between the overhead railway 
at Seaforth and the Lancashire and Yorkshire at Aintree. The structure 
and equipment of the overhead railway had been well maintained, and 
they hoped shortly to have a tive. minutes service running throughout the 
day. 


LONDON UNITED TRAMWAYS (LTD. The directors have declared an 
interim dividend of 8 per cent. per annum on the £10 ordinary shares for 
. the half-year ended June 30. 


PRIMITIVA GAS AND ELECTRIC LIGHTING CO. (LTD.) The holders 
of the 4 per cent. first debentures met on Wednesday to consider resolu- 
tions sanctioning an agreement with the Deutsch-Ueberseeische Elek- 
tricitüts Gesellschaft, of Berlin, which gave the company liberty (without 
prejudice to powers already conferred upon them to purchase debentures 
for cancellation) to redeem from time to time the whole of the outstand- 
ing debentures or any part thereof at par at six months’ notice. Mr. F. C. 
Norton, one of the trustees, stated that his co-trustee (Mr. H. A. Trotter) 
and he were satisfied with the scheme, with certain modifications. 

.It was explained that for business reasons the company found it 
advisable to part with the electrical portion of their undertaking 
to the German company. The latter were to enter into possession 

of the electrical portion of the undertaking and to pay them £15,000 
every six months for a period of 41 years. That payment was sufficient 

.to redeem the whole of the outstanding debentures of the Primitiva Com- 

‘pany and leave a surplus. The agreement was approved. 


TAFF VALE RAILWAY CO. At the meeting on Tuesday, the chairman 
(Mr. R. L. G. Vassall), after raising a protest against the increasing 
rates and the extravagance of local authorities, said they had obtained 
powers for the electrification of their railway, and had intended intro. 
ducing motor carriages. They had obtained tenders, but no tender was 
accepted, as from an inspection of the steam motor carriages now being 


used by the London and South-Western Railway, it was concluded that 
it was better to adopt that method of coach than a coach moved by 
electric power. They were now building, as an experiment, a self- 
contained steam motor carriage. 


BLECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
gies Week g Ino. AGGREGATE. 
ended er No. of Inc. or | Amoan 
3 -— 4 (a) weeks Dec. (a) oe 
£ £ £ £ 
* Aberdeen 5 Aug. 8 1,578 ＋ 140; 10 | 13,070 |+ 1,496 
Ayr Corporation „=. ji 465 — 28 12 | 4,924 ＋ 160 
Barnsley ...-.—.—..... ..| July 31 187 zu 504 5,395 A 
Birkenhead ............... Aug. 11 | 1,226 + vus 
"Birmingham Tramway: , 9 | 5,576'+ 363 5 26,234 + 1,057 
*Blackburn Corporation.| „ 7 854% 14 §19 | 16,983 1+ 678 
Blackpool Corporatlon.. „ 62,086 — 17 §18 19,128 + 1,335 
Blackpool and Fleetwood) ... aa a T vd is 
Bolton Corporation... „ 91,958 ＋ 295| 119 | 36,032 '+ 5,105 
BournemouthCorporatn| ,, 51,6655 .. 19 | 19,268 m 
*Bradford Corporation... „ 8 | 4,852 41,070| 20 | 73,098 19.735 
Brighton Corporation. „ 9 1,772 4 284 37 | 31,619 + 5,701 
Brisbane Tramways......| June 24 | 2,085 — 147 25 | 57,691 | 
*Bristol Trams & Carriage! Aug. 7 | 6615 f 330) 11 | 61,762 |4 11,215 
. June 2,855 | + | 
V 22 July 5 3,141 7 205 
grano „ 12 3.068 J 245 
Burnley Corporation. Aug. 8| 902 ＋ 198 19 | 22,541 |+ 5,445 
Calcutta Tramways Co. „ 8 R 23,520 R6965) 6 |R184,560 ＋ RA47,491 
Camborne-Redruth ..... „ 10 131|  ... 40 | 4,764 1 
Cardiff Corporation .. , 8 2,596 ＋ 470 19 37, 922 |+ 12, 816 
Carlisle Tramways Co.... "T Si ur PNE 
Central London Railway „ 86,115 — 744 6 38,952 — 479 
Chatham & Dist. Lt. Ry&| „ 6 814 7 160) 31 | 15,956 "t 
City & South London Ry „ 9 2353 — 333| 6 | 14,872 |- 1,402 
Cork Elec. Trams. Co. 6 971|-- 90 31 | 16,014 |- 438 
Devonport & Dist. Trams July 51 522 T 2, 3504 15,281 | + 491 
Dover Corporation. Aug. 8 241/- 13 +19 4,612 t 139 
Dublin & Lucan Rivy.... » 9 191;+ 9 6 865 + 60 
Dublin Southern Dist... „ 71.575 4 18 15 7.687 “+ 5,980 
Dublin United ........... 7 4,475 ＋ 167, 45 | 26,785 í 
Dudley—Stourbridge . UN July 31 909 ＋ 116, 303 24,587 + 2,493 
East Ham Council ..... 8 990 4- 351 +19 13, 103 ＋ 4, 198 
Gateshead & Dist, Tram- July 31 940 4 36 304 25,855 |+ 4,213 
Glasgow Corporation. Aug. 8 113,097|+ 271 10 135.506 * 15,906 
Gravesenc —Northfleet ..| J d 831 264 303 6,757 
Greenock & Port Glasgow „„ 31 657/+ 82 303 16,106 + 1,464 
Halifax Corporation...... E ED m | 
Hartlepool Tramways . | „ 31 320 |- 9 304 7,829 + 419 
Hull Corporation ........ Aug. 8 | 2,097/— 310 T 34,735 + 1,706 
Ilkeston Corporation.. „ 5 254 2,5088 
Isle of Thanet Co. .—... , 8 | 2,309/+ 5 8,104 '+ 392 
Kidderminster & Dist....| July 31 142 |— 30) 3,791 + 25 
Kirkcaldy Corporation. sad a DEUS 
Leeds Corporation ...... Aug. 8 | 6/760|4 "342 19 105 753 + 6,477 
*Liverpool Corporation...|  ... us d e 
Liverpool Overhead Rly.|| , 9 | 1,961|4 164 6 | 10, 531 |+ 667 
London County Council.)  ... bal js ou e 
Lowestoft .. e AGO") ux t3 1,013 | 
Manchester Corp. . . „ 8 3,149 77,235 8 | 97,887 +52, 725 
Mersey Railway ........ „ 8 1,497 T 278 6| 8, 162 T 1,547 
Merthyr... —.-.- cm yély31 199 . 11 30g] 5907 | 250 
Middleton — 31 372 — "4| 304 9,617 '+ 1,073 
Newcastle-on-Tyne Cor; Aug. 8 3,746 ＋ 827| 6 | 20,502 | * 5,656 
Oldham, Ashton & Hyde. July 31 578/+ 23, 304 17,172 7 1.479 
Perth (W. A.) Elec. Tram Aug. 7 1, 180 ＋ 178 31 | 35,988 + 3,347 
Peterborough .......... | July 51 16600 ... 27 | 4,201 2 
Poole & Dist.. .. ,, 31 323 ＋ 12 304 8,598 |+ 1,522 
*Portamouth Corporation Aug. 8 3, 019 7 247, ... i: sate 
Potteries . . .. . July 31 | 1.653|+ 131| 303 46,804 i+ 2,784 
Reading Corporation ... Aug. 6 895 — 2 1,564]... 
Rothesay ......... *. July 31 366 + 121| 304 4,160 H + 1,471 
*Salford Corporation...... Aug.10 | 4,066 4 1,575 19 | 71, 795 |4 22,518 
Sheer nes e. *. July 29 92 16 1 ,592 is 
Sheffield Corporation. Aug. 9 | 5.887 e 044 6 29,372 + 3,377 
July 50 | 1,109 | + 
Southampton Corp. { Aug. 6 | 1,396 + 117 
Southend Corporation... ^ ... mu Me m sos pix 
Southport Tramways ... July 31 358 |+ 200 303] 8,940 7 1,783 
‘S, Staffordshire Trams. - „ 31 975 «€ 241) 304| 25,719 |+ 2,280 
*Sunderland Corporation.  ... "e T eei vus bs 
Swansea ——— „ 31 585 1 98 303 15,099 T 1,111 
Taunton Trams.... ,, 31 70 T 1 804 1727 |- 137 
Tynemouth & Dist. . „ 31] 432 - 13 303] 8,990 |+ 8052 
Tyneside Trams Co....... Aug. b| 575, .. 31 9,612 — 
Wallasey Dist. Coun. ... 8 | 1048 + 16f, +19 | 13,730 |+ 1,866 
Weston-super-Mare — — | J uly 29 | 230 — 2%! 30 2840 |- 262 
Wigan Corporation aes on - oe : 
Wolverhampton District} „ 31 | 400 +  95| 303 11,690 i+ 6,545 
Wrexham ... . „ 81 148 ; 17 | 2,458 E 
Yorkshire Woollen Dist. , 31 584 254 7,218 


(a) These comparisons are with the corresponding period last year. i 
' Partly electrical. t Minus 3 days. t Minus 2 days 7 Plus 3 days. $ Plua 2 days 
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228 = B LR 
2 3 NAME. z NAME. E — 
85 58 
S N 
ELECTRIC RAILWAYS, TRAMWAYS, 20. Pa a | kik: F TELEPHONES. I. igh 
5| 2/44, Anglo-Arg’tine 8h(1t0280,007)57/C m.Pf. 3 412 2 April Oct pi m | 6| 6'0 | Chili Telephone (fully paid) . . 5 5 14 3 August 2 
St. 67 | Do. Permanent n Deb. S Hex: EAN 95 —130 4 12 4 ; it [St. 6% | National Co. Pref. Stock SAPE 1 — hh 517 9 " hon] lios 
1010 v | Barcelona Tramways Ord. ................-- 5 5 3 [St. 57 ooo t ioinnaaises T9 —81 5 17 8 A nl Me 
10 8/0 | De, BY Cit. Peete auos da -asnse 9 —1 500 10 6/0 | Do. 6 per Cent. Cum. Ist Prei. 13 —14 45 9|Feb Aug L 
St. 44% | Do. 447 Deb. Stock (red.) 91 —96 |413 6 10, 6/0 | Do. Mes Cent. Cum. 2nd Pref. ...... 1$ —14 |4 5 9 Feb, Aug.. 
100| 57 Do. 5 por Cent. Debs.. 96 —101 4 19 0 5 2/6 Do. 5 per Cent. Non-Cum. 3rd Pref..| 5 —5 4 15 8 Feb, Aug 55 * 
a. Brisbane Electric Trams. Invest. Ord. 2-1 s St. 34% |* Do. Deb. Stock 34 per Cent. (red.) ...| 96 —98 | 311 5 June rei 
5 26 Do, 5 per Cent. Cum. Pref. ............ 4-41 5 5 3 ets St.| 4% | Do 4 per Cent. Deb. Stock (red.) 101 —103 | 317 8 102 102] 
St.] 44% | Do. 4] per Cent. Deb. Prov. Certs. .. | 100 —103 4 7 5 $a 1 0%1 „ e ERN 134—338 | 613 4 | April, Oct 
10| 87 | Bristol Tramways and Carriage Ord. .. 20 —21 | 3 10 10 | Feb, Aug | 5/40 z] United River Plate . T 5 516 8 July... 
10 47 | Do. Cum. Pref. (fully paid) ............ 101—104 | 3 15 11 ia . 5 Do. 5 per Cent. Cum. Pref. 43-53 |415 3 June 1 8 
St. 47 | Do. 4 per Cent. Debs 108 —110| 3 12 8 Feb, Aug St. B |* Do. 5 per Cent. Deb. Stock (red.). . 104 - 107 | 4 13 9 June Dee 
St. .. | British Columbia Elec. Rlwy. Def. Ord. 71 —74 kd és T: d 
St. 5% | Do. Pref. Ord. Stock ..................... 91 —94 5 7 10 id .. 
10 eet s Do. 5% Cum. Perp. Pref. .......... " Ao —101 4 15 3 A si ELECTRICITY 
* per Cent. Ist Mort. Debs /4—1067/|4 6 1 82 z | a 
10 10 0 Pe ti per Ce Traction Ord 656565 2 6 11 —12 6 13 4 .. 114 U | Blac ‘kheath &G Les 3 T 
10 6/0 | Do. 6 per Cent. Cum. Pref. ........... 113—123 | 4 18 © | Feb, Aug | 1: „„ oe * AE Es 
St. 5/0 Do B pak Cenk, PerssbdalDebe | 122 —125 4 0 0 : 94 ix o. 43 Ist Db. Stk. Prv.Cts.(rd.&con.) 118 —121 3 14 4 ve Al TP 
5) .. | Buenos Nes and Belgrane Ord 239 99. 10/160 | Bournemouth & Poole Elec. doch Ord. 123 133 5 18 6 na at 
5 3/0 | Do. é per Cent. A“ Cum Prei... 5 —5j |5 9 1 y | 20) 46 | Do. 44 per Cent. Oum. Pref . 10—11 |4 1100 „ 
JU A AO bem ed erm 41-5] |514 8 2 10 414) Do. 6% Cum. Second Pref. ............ 10}—11 5 e. s 
St., 5% | Do. 6 per Gent. Bebo q 105 —108 4 9 9 b H AE Do. 4i per Cent. Deb. Stock (red.) . 103 —106 4 5 3 . E 
St. 57 | Do. 527 2nd Deb. Stock Prov. Ceris. | 98 —101 | 4 19 0 100 | 3t.| 417 | Bromley (Kent) El. Lt. &Power lstDebs. 102 —105|4 6 4 A a 
5 40 Calcutta PRIA WEIS ͤ TAS 61— 71 215 2 ^ 619 5) 40 | Brompton & Kensington Elec. Sup. Ord.] 103—1:3 | 4 0 0 F- xd. 
100 4% Do. 447 ist Deb. Stock (red.) . 106 —10l4 2 8 lor 536 Es. Le Cent, Pref. .....5-sssssevesese 101—101 3 5 1 Mar, Sept. 
1| | 22 | Cape E ectric Tramways Shares 2 —2} |6 13 4 . 8 6 36 8 eta IE ectric Supply Ord. -7% |4 68 uL elj 
St.| 47 | Central London Ordinary Stock ....... 103 —106 | 3 15 6 June, Dec |1 S AS OR Citas Wand NE DbSiock 106 109 | 313 5| .. |. 
Bt.| 47 Do. 4 per Cent. Pref. Stock ........... 102 —105| 3 16 2 : |103; 5| 6/0 aring Cross & Strand Electric Sup. 9-9} 5 5 3 Feb, Aug | 
St., 47 | Do. neferred Stock ..........-........... 104 —107 | 3 15 10 105 5 2/8 | Do. 44 per Cent. Pref. . 51—6 3 15 0 Feb, Aug 5 
100) 47 DO: -€ per Cant Dobis. Lyiss PP 115 —118 | 3 7 10 | 6 2/3 Do. City Undertaking 4 C Cm. Frei. 41-5 410 0 » ti wu 
: St.| 47 Do. 4; Deb. Stock (red.)... 104 —106 | 3 16 2 T 
5 2/6 | City of Birmingham Trama. 57 Cm. Prf 5-54 | 41011 ? | Chelsea Electric Supply Ord x^. . 
100 47 | Do. 4 per Cent. Ist Mort. Debs .... 99 —102 3 18 5 E uua 6) 30 |, CC 514—061 3 12 O|Mareh ..| ..| .. 
Bt 21%) City and South London Rly Con Ord.) 61 —63 |419 ?|Feb,Aug |? Mere P bee ore Aire ce t 
St. 5% | Do. 5 per Cent. Perp. Pref. (1891) ... 128 —132 | 315 9 Feb, Aug DA of London Electric Lighting Ord.| 101—114 | 6 13 4 | Feb, Aug | 101, 10] 
St. 57 | Do. (1896) F 127 —130 | 3 17 1 T: R^ Oper Gent, Cum Prab ance 13 —14 |4 5 9 Jan. July 
Bel Oe 1 S. MIR etie N o AT 125 —128 | 3 18 2 is és B ged.)... 121 —12 | 3 19. 4 In, Dec..| -. | 2. 
St.“ 47 Do. 4per Cent. Perpetual Debs ...... 116 —119| 3 7 3 | May, Nov > ae 417 rae Deb. Stock (red.) . 102 —105 4 A 5 ins ^ qq 
S'. 5% | Colombo Trams&Ltg.5% Ist Mt. Ib. rd.) 102 —105 | 4 16 10 | — .. — 124 ounty of London & Brosh Prov. Ord 8—9 |4 811| | .. ||. 
10 5 0 Dublin United Trams. (1896) Ltd., Ord 12 — 13 4 4 7 "P DA 6 * D 'ent Cum. Pref Reet eee eee 113 —121 4 16 0 Mar, Sept 19 ee 
10| «o | Do. 6 per Cent. Prei. 14} 4533 17 5 So) epu ope AOR VIE DEI (rset 09 — Hp d Od se, MA e 
5| 6m Electric Lat. & TractofAustó/Cm.Prt| 34] 6 13 4 Folkestone Electricity ei e Ord| 6- 4 10 11 - BM. 
St. 5% r Cent. Deb. Stock (red.) ree 95 — 98 5390 ah 44 lst Deb. Stock (red. ) eee „ „ 660 100 — 103 4 7 5 ee .. bs 
10 sí Gt. e Rly. Prf. Ord. (47) 14—8) 310 7 Ios Electric Lighting Ord.. PSSE 8-9 44 3 ve akul So 
10 . | Gt. Northern, Piccadilly & Brompton ensington & Knightsbridge Ord.. n 10} —114 4 6 11 "s „5 ne 
Ord., 8peyer Bros. 88 10 Certs: au 04 —10 sé $3 zm P as 6 per Cent. Ist Pref... 64— | 4 5 9 Jan, July, =|. 
10% {Imperial ‘ramways O 3 | M m 413 0 | Mar, Sept| - eden & Kngtbg. Co &NottingHill | 
67 n Do. 6 per Cent. | e „ 14 —14 4 2 10 Mar. Sept | * L 0 (Joint Station, 47 Deb. Stck. (red.) 103 —106 3 15 6 .. ee . 
; 4h 7 n Do. 4 per Cent. Debs. "o 110 d 112 4 0 9 Jan July E ondon Electric Supply Ord. —„ͤ— ** 2 —2 oe LE >> LET 
2/6 | Isle of Thanet Elec. Trams & Lt. [34 Pt. 4-4 [511.1 ae Bo; 6 per ent / / ninessisai 51—6 5 0 0 un «a 
Ime Do. 4 per Cent. Deb. Stock DEDE Iu. d f xa Do. 4 per Cent. 1st Mort. Deb, .. .. 100 —102 3 18 5 Mr, In, S, DI | .. 
1% | Liverpool Overhead Railway Ord. ......) 51-5} |? 0 6| Feb, Aug Metropolitan Electric Sup. Ord. 171-18) 3 18 5 | April, Oct | 7i¢) .. 
7 CC 10411 4 10 10 Feb. res " Do. 4} per Cent. Deb. Stock Ist Mort.| 108 —112 4 0 4 [In, Dee 
4% |t Do. 4 per Cent. Deb. 99 —101 18 19 0 Sut Jus à Do. 34 per Cent. Mrt. Db. SUE UNDA 97 —100 3 10 0 Y "p ees 
5/0 | London United Trams. 57; Cum. Prei. 111—121 4 1 8 , 11i Notting Hill Electric Ord... aL IB wie. 14 5 9 Ma. Sl a 
4 Do. 47 lst Mort. Dep Stock | 105 —107 Ed 5 =n si Do. 4 per Cent. 1st Mort. Debs. TEETE 99 —102 | 3 18 5 D .. es 
Mersey Con. Ord. Stock............. . 11 —13 E 11 Oxford Electric Ord. ...... (5 9 4 11 8 | March a) 
Do. 3 per Cent. Perp. Pref. ..........1 17 —19 p is Do. 4% Deb. Stock . .. ————2—ↄ U... 98 — 1013 19 3 e. "e 
Do. 4 per Cent. Perp. Deb 65 —75 E: i .. |, Rand Electric. * T eje 
.. | Metropolitan Electric Trams Def 3 ce ds Koval Elec., Montreal aj X ist Mt. Dbs.| 100 —102 | 4 8 3 April, Oct 7 
ga Do. 5Z QUEM, PIA Le. vader "TM. Das i St. James's and Pall Mall Electric Ord. 151—164 | 4 7 11 | Feb, Aug 15} 15 
57% Montreal St. Bly. See Ms Dbs.(1908)| 102 154 4 16 2 a Do Cpo Oant: DEM aoirean Bad 317 9 Feb, Aug | 8 
4/| Do. Sterling 4% Debs (1922) ke so 105 —107 4 4 1 4 106} Do. 3} per Cent. Deb. Stock (red) . 98 —101 3 9 4 c. * 
^ | New General Traction Ord. .............. i-i . bis Smithfield Markets Electric Sup. Ord... 31-33 3 6 8 ds et las 
b| "^| Do. 6 per Cent. Cum. Pref. .. 3 E Mur b South London Electris om Ord... 341-4 4 2 4 P & 1. 
. 5% | Perth (W. A.) Elec. Trams. Ist Mt. Db. Stk. 99 —102 4 18 0 xb Urban Electric Supply Ord. e| 5 af y RS 5il 5h 
10.1% | Potteries Riectric Traction Ord. ......... 9-10 |5 0 0 e y Do. 5% Cum. Pref. ..... 5 —5} , es ej * 
10| 5 | Do. 5 per Cent. Cum. P ref 941—104 4 15 3 Feb, A 5 Westminster Electric Supply Ord. .... 124 13} 4 811 | Mar, Sept : 
Bt. 447| Do. 4j per Cent. Deb. Stock .. 102.—105|4 5 9 „Aus 04 Do. 5 per Cent. Cum. Prei. . 6 — 3 16 11 as S 
Goat 5 PT Fra & Power Ord, P a vá 
o. 6% Pre p =F Y 
| "| Do. 4j; Deb. Stock 007 paid) - 5 a eig en ELECTRIC MANUFACTURING, &o0. 
St. 343 | Waterloo and City Ord. s ofcdeo|t Si Same Do Alliance Electrical Co. 5% Cum. Pret... -} |613 4 ej 
G APHS. , : Aron Electric Meter 67 Cum. Pref... — 82 Mar, Sept ej e 
4% African p, Ep EPI AM Mrt. Deb. b. (red.) 98 —102 | 3 18 5 | Jan, July British Insulated & Helsby Cables Ord| 6 28 618 July, Fed 
Amazon Telegraph 24 - 34 Es Jn, Dec .. A Do. 6 per Cent. Pref........................ 51—5 5 4 4 Jan, July :; 
..| Do. 5 per Gent. Deb. . . . .f. 70 —80 5 75 Do. 4% Ist Mort. Deb. (red.) ... 102 —106 4 411 — pes 
Bt. 15% | Anglo-American.......... .. en | 47 —50 |6 6 O|F,My,Ag,N| 47 British Thoms'n-Houst'n4j /IstMt.Db. 104 —100 4 4 9 L ls 
St. 30% | Do. Preferred........... PNIS CDS | 92 —94 | 6 9 9 [F. My, Ag, N| ?? British Westinghouse 6% Pref............, M-6 |5 0 0 RS 5 
1/0 | Do. Deferred .. aun] 2 =o. 1013 9 F,My Ag, N T Do. 4 per Cent. Mort. Deb. Stock . 100 —102 | 3 18 5 1013 |101 
Commercial Cable Capital Stock e 150 —160 5 6 3 Ja, Ap. vO Brush Electrical Engineering 1—11 T March 1 
St. 4% | Do. r Cent. Deb. Stock ........... 92 —95 |4 5 6 \Jn Ap,Jy,0| 04 Do. 6 per Cent. Pref. Non-Cum. 1—1} |8 0 9 Mar, Sept 
10 90 | Cuba Submarine Ord. 3 piii 7—8 |8 2 6| Feb, Aug | "i Do. 4j per Cent. Perp. Ist Deb. Stock 99 —102 | 4 8 3 Mar, edad Bee 
1010/0 | Do. Preference 10 per Cent. ..| 17 —18 5 11 1 Feb Aug Do. Perpetual 2nd Deb. Stock .. 85 -90 |5 0 5 | Jan, Jul 
5 2/0 | Direct Spanish Ord. ..... . q 94—34 5 14 4 | April, Oct Callender's Cable Construction Ord. . 11j—12) | 8 0 0 Jan. July ;. 
b| 5/0 | Do. 10 per Cent. Cum. Pref............. 7—8 |6 5 0| April Oct| -- Do. 5 per Cent. Cum. Pref... 51-51 |4 611|Jau,July | os 
44%| Do. 44 per Cent. Deb. . FEES 97%—101%] 4 8 5 | Jan, July Do. 44 per Cent. 1st Mort. Debs. rd.) 106 —110| 4 1 10 | Nov, May 108 
47 | Direct United States Cable 10 —10£| 6 3 10 [Ja,Ap,Jy,O| 103 |.) Castner-Kellner Alkali Co. (fully paid) —1 |600 Z * 
100| 44% | Direct West India Cable 43, Rg. Bb. rd.) 99 —102|4 8 5 In, Doc’. % |t Do. 43% 1st Mort. Deb. (red.) . 90 —95 |414 9 - 2 
Bt. 25% | Eastern Ordinary. . 198 —133 5 5 3 a, A, Jy, 01201 Chadburn's Ship Telegraph Ord ......... i-i |5 6 8 | March e 
St. 17/8 | Do. 33 per Cent. Pref, Stock ............ s9 —92 3 16 1 Ja Ap,Jy,O i Crompton and Co. (Nos. 1 to 54,000) .. 2 —2} |611 11 |Jan, July | -- 
4% Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108 | 3 14 7 | May, Nov |107 FV e e 
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and of a profile conforming to those most common in modern 
rails. The gauge point of rails and of wheels is defined on the 
full size drawings illustrating the specification. Until recently, 
the Board of Trade has objected to the use of grooves exceed- 
ing lin. in width, but this narrow groove has heen found very 
inconvenient for mechanical traction, and it is understood that 
the Board will agree in future to the * B. S." standard section, 
with 1jin. on the straight and 1liin. on curves, permitting the 
use of stronger wheel flanges and giving freer running. There 
is considerable diversity of opinion as to the proper slope to 
give the rail table, and also as to whether the guard should be 
lower than the table. The standard profile gives a rather steeper 
slope than the mean in recent English practice, and follows the 
general opinion that the guard should be a little low. In 
both these points the interests of other users of the highway 
and those of the tramway owners are opposed. 
— 

THE point most open to criticism in the specification is the 
chemical composition, especially as regards carbon content. 
Tramway rails ought to be very hard. Many engineers specify 
0:6 per cent. carbon to get this quality but with so much 
carbon the phosphorus and sulphur must be kept very low, 
say down to 0:05 each. For some reason British rail rollers 
have strongly objected to comply with these requirements, and 
for that reason chiefly, orders have gone to Germany, Belgium 
and the United States for tramway rails. The Committee's 
specification gives the permissible carbon as from 0*4 to 0:55 
per cent., sulphur and phosphorus each not to exceed 0:08 per 
cent. Many tramway engineers will certainly not agree to 
take rails with so little as 0-4 per cent. carbon or so much as 
0-08 per cent. of sulphur and phosphorus, and in this point we 
think the specification is bound to be modified in use. As 
it 1s worded it would seem that the purchaser cannot refuse 
rails having any carbon contents between the limits named, 
but it would be so obviously foolish to use rails of such 
varying hardness for the same job, that we are convinced that 
engineers will generally alter this clause in the specification. 
The mechanical tests specified call for little remark, they are 
rather favourable to low carbon ductile material than the hard, 
tough metal that is needed to resist the severe surface wear 
experienced by a tramway rail. These matters are of minor 
importance and will be remedied by experience ; it is of much 
greater importance that in future only a few sections will be 
needed and that manufacturers may stock rolls and even stock 
rails without the risk of finding themselves cut out of desirable 
contracts either because they cannot get rolls for special sections 
in time, or the job will be overweighted by their great cost. 

PEE 

THE catastrophe which occurred last week on the Paris 
Metropolitan Railway has had an ill-effect on the public of 
this country. And, in order to heighten and intensify this 
effect, the lay press has been deluged with communications 
from all sorts of irresponsible persons calling attention to the 
alleged danger connected with our own “ tubes," and suggesting, 
in many cases, absurdly grotesque preventive measures. Under 
these circumstances, it is pleasing to find that so responsible 
an authority as Mr. H. F. PARSHALL has taken upon himself 
to refute these statements and to assure the publie that no 


such accident could take place on the Central London Railway. 
In a letter to The Times of August 17th, Mr. PARSHALL 
describes the arrangements relating to cables, and states that 
the whole of the electrical apparatus in a passenger train has 
been allowed to burn itself out without affecting the passenger 
compartment, so complete are the fireproofing arrangements. 


— d 


IT is somewhat curious to find that, after locomotives have 
been abandoned for certain reasons, they are actually safer, 
with regard to fire. There can be no doubt that a sepa- 
rate locomotive with iron framework is less liable to communi- 
cate fire to a train than is a locomotive which is a component 
part of a passenger coach. This point is, however, quite 
immaterial as far as existing English “tube” railways are 
concerned. A repetition in England of the Paris accident 
would be practically impossible, and, as we pointed out last 
week, there is every probability that even that disaster need 
not have occurred if due care had been exercised. 


— — 


THE draft regulations issued by the Home Office relating to 
the manufacture of accumulators are reprinted in another 
column of this issue. Certain proposed regulations were sub- 
mitted to manufacturers, and owing to objections being made 
modifications were considered and embodied in the present 
draft. Even now, however, they are still subject to further 
consideration, and should objection be taken to any part or 
to the whole of the regulations by any person affected, a full 
inquiry will be held, at which all persons concerned will be 
entitled to a full hearing. With regard to the regulations 
themselves, we venture to think that they contain nothing 
unreasonable, and do not provide anything in excess of 
adequate protection to those engaged in an  admittedly 
* dangerous pursuit.” The Home Office have certainly dis- 
played considerable tolerance and common-sense, and they 
deserve the hearty co-operation of all accumulator manu- 
facturers. 

t 

LITTLE has been heard of late concerning the Edison new 
storage battery, but it appears that the inventor has been 
interviewed by representatives of various American papers, 
both technical and otherwise, and has made certain statements 
concerning it. He says that he is making one set per day, and 
that he will soon be making two. It seems that all the 
machinery was ready for turning out the batteries in great 
numbers last winter, but that a method was found by which it 
was possible to reducethe time occupied for charging, andon this 
account all the machinery had to be remodelled. Mr. EDISON 
further deplored the fact that he could only get the particular 
kind of steel plate required from England and Germany, and 
this naturally increased the price considerably, but American 
manufacturers are now beginning to supply him with it. 
If, indeed this new battery can make possible a commercial 
system of accumulator traction so as to compete with petrol, 
then Mr. Epison will have established once more his position 
as a leader in the electrical industry, a position which, thanks 
largely to the exertions of his inventive friends on the lay 
press, he has almost lost. 
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IN another column of this issue will be found a description 
of the Wagner single-phase motor, which, although it has 
been in use in America for some time, has only recently 
become known in Europe. Its advent at a time when various 
inventors on this side of the Atlantic are giving attention to 
the improvement of motors of this class is of special interest. 
It may be argued that the centrifugal regulator mechanism 
constitutes another link in the chain of weak points; but this 
suggestion is not to be entertained, since the regulator device 
may be made so strong as to satisfy all reasonable demands in 
that respect. Moreover, even if the regulatcr should fail, 
nothing more serious would happen than that the commutator 
would be subject to unnecessary wear until the defect was 


remedied. 
— —— —.— poco — 


Hurricane in Jamaica.— Considerable damage was wrought 
at Kingston, Jamaica, on the 8th inst. by a hurricane which 
swept down electric light and telegraph wires and snapped off 
telephone poles so that they lay across the roads, disorganising 
traffic and causing great confusion. 


Glossop Electric Tramways.—The 4} miles of electric tram- 
way which the Urban Electric Supply Co. has constructed at 
Glossop, were opened yesterday. The overhead trolley system 
has been adopted, and the equipment throughout is on stan- 
dard lines. Power is taken from the Urban Electric Supply 
Co.’s generating station at Glossop, which has been running 
for a short time. A provisional order authorising the tram- 
ways was obtained in 1901, and Messrs. Edmundson's Elec- 
tricity Corporation has carried out the entire scheme. Mr. 
C. E. Knowles is the resident engineer. 


Improvements in Glow Lamps.—-The filament in glow lamps 
gradually diminishes in diameter in consequence of the slow 
volatilisation of the carbon. According to the Llektrotechnisrhe 
Rundschau, a German firm introduces into the glass globe certain 
chemical compounds with a high boiling point; these, under 
the influence of the temperature in the lamp bulb, slowly give 
off vapours containing carbon, which is deposited on the 
filament, thus making up to a large extent for the loss referred 
to above, and keeping the resistance and also the brightness of 
the lamp more uniform throughout its useful life. 


Cable Interruptions. 


Date of Interruption. 


Dominica—Martinique ............ . ꝗ n May 9, 1902 
St. Lucia - Martiniquuu u TU May 9,1902 
Guadeloupe —Martiniquuuõueões May 9, 1902 
Puerto Plata Martinique ee quly 10, 1902 
Anjer — Kaliandd a S . Aug. 2,1902 
Cayenne — Pinheiroa see Aug. 13, 1902 
St. Lucia—St. Vincene ek ees Sept. 19, 1902 
Reissi-Issa (Lemen)—Camaraun . .. .. Oct. 22, 1902 
Paramaribo— Cayenne Bi ladecs ar eco eens eas . Feb. 27, 1903 
New York—Hayti .............. vbswewassere Apr. 13, 1903 
Fao—Bushire ............... o July 28, 1903 
Bolama— Bissaͤ ede Aug. 4, 1903 
Antigua—Guadaloupe ..... PINTOR Aug. 11, 1903 


Mozambique—Madagascar .................. Aug. 20, 1903 


The Berlin Wireless Telegraph Conference.— Herr Kraetke, 
the Imperial Secretary of State for the Post Office, closed the 
International Conference on Wireless Telegraphy on August 13 
and thanked the delegates in the name of the Emperor. As 
a result of the Conference draft regulations for the control of 
wireless telegraphy have been drawn out, and the members of the 
Conference will submit these to their respective Governments. 
It will rest with the Governments to decide whether at some 
future Conference they will enter into an International Conven- 
tion on the basis of these regulations. The conclusions 
arrived at by the Conference will for the present be treated 
as confidential. The official Imperiul Gazette of Friday last 
contains an announcement to the effect that Germany will in 
all probability shortly invite the European sea Powers and the 
United States to take part in a more general conference with 
a view to bringing about an international convention. 


Wireless Telegraph Notes.—The Times special correspondent 
on board H. M. S. Bulwark” during the naval manœuvres 
off the Azores writes as follows: We were about 130 miles 
N.E. of Flores, and 220 beyond our rendezvous W 5. From 
this time on, for some hours, we carried on with the * wireless ' 
a phase of warfare with the enemy which Nelson never dreamed 
of, each attempting to get his own cipher messages through 
and to interrupt his foe's. In the second of these two aims 
I fancy both sides were tolerably successful." A Reuter tele- 
gram from Halifax, Nova Scotia, announces that an attempt 
will be made to send bulletins announcing the result of the 
America Cup races to Poldhu by the Marconi wireless telegraph 
system. The company will send the results to Cape Cod, 
whence they will be repeated to Table Head, the latter place 
sending the news to Poldhu.— Alt is reported that the Isle of 
Man Steam Packet Co. have Marconi wireless telegraph 
apparatus installed on their vessels, and that, so far, the trials 
have been entirely successful. 


The Mosely Commission on Education.—The list of the 
names of those chosen to serve upon the Commission of Enquiry 
into the educational systems in the United States, the idea of 
which is attributable to Mr. Alfred Mosely, C:M.G., has now 
been published. The Commission will leave Southampton for 
the United States on October 3rd, when visits will be paid to 
all the leading educational centres. "There are 31 members of 
the Commission together with a secretary, and the following 
are those representing the engineering and allied interests :— 
Prof. W. E. Ayrton, F.R.S.(Central Technical College, London), 
Prof. Magnus Maclean (Glasgow and West of Scotland 
Technical College), Prof. W. Ripper (University College, 
Sheffield), A. J. Shepheard (Chairman of the Technical 
Education Board of the London County Council), and A. 
Anderton (Chairman of the Technical Instruction Committee 
of the West Riding County Council). Sir William Ramsay, 
who was chosen to serve on the Commission as representing 
chemistry, has heen compelled to resign, and the selection of 
another member is under consideration. It is understood that 
a number of separate reports will be made by individual 
members or groups of members which will be printed in a 
volume and distributed throughout the kingdom to various 
educational bodies. The entire cost of this Commission will 
be borne by Mr. Mosely. 


The National Physical Laboratory.—A report has been 
issued by the Director of the National Physical Laboratory on 
the work in the engineering and physics departments during 
the half-year ended June 30, 1903. The following is an 
abstract 


Thermometry.—Dr. Harker has continued his comparison between the 
air thermometer, the platinum thermometer and the thermo; junctions, 
and the work is now coinplete for temperatures between 0 C. and about 
1,050'C. The first part of the work, for temperatures up to 500°C., was 
done with M. Chappuis, at Sèvres, and the results have been published. 
Dr. Harker is now preparing for publication results up to temperatures of 
1,050'C., obtained at Bushy. He has also constructed and subjected to 
stringent tests a set of platinum thermometers for the British Association. 
A small research on the specific heat of iron at high temperatures— 
700°C. to 1,0007C.—is nearly complete, and promises to be of interest. 

Electricity. —Mr. F. E. Smith's research on the resistance of mercury 
and the construction of a standard mercury resistance is practically com- 
plete. Some 10 or 12 tubes have been calibrated, and give results which 
will only differ among themselves by some few parts in 100.000. The 
value of the specific resistance of mercury will probably prove to be very 
close to that determined by myself and Mr. Fitzpatrick in 1888. On the 
assumption that the absolute value of the wire standards in the laboratory 
is known, the length of the column of mercury, 1 sq. min. in section, 
having & resistance of 10* C.G.S. units, is found to be nlmost exactly 
106:29cm. The difference between Mr. Smith's results and those of the 
Reichanstalt will not be more than some few parts in 100,000. Mr. Smith 
has also made good progress with & research into some of the anomalies 
of the Clark cell. An investigation of some importance into the changes 
in insulating strength of various dielectrics used in motors, transformers, 
&c., due to continued heating, by Mr. A. Campbell and Mr. Rayner, 
undertaken for the Engineering Standards Committee, promises to lead 
to results of value. 

The Director hopes that a number of important results may be published 
during the autumn. The equipment of the photometrie room is approach- 
ing completion. The main photometer bench which is being standardised 
at the Reichanstalt has not yet been delivered, On its arrival the Director 
hopes to issue a special circular giving an account of the equipment and 
a statement as to the conditions of the tests and the fees. In addition 
to the above research work, a number of tests have been made during 
the half-year. 
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Decimal Weights and Measures.— The following letter from 
Mr. E. Johnson, secretary of the Decimal Association, &ppeared 
in Te Times of the 19th inst. :— 

Sir: On June 9th the House of Representatives of the Commonwealth 
of Australia passed the following resolutions : — 

„That in the opinion of this House it is desirable that the metric 
system of weights and measures should be adopted with the least possible 
delay for use within the empire. 

„That the most convenient method of obtaining the objects stated in 


resolution 1 is the passage of a law by the Imperial Parliament rendering’ 


the use of the metric system compulsory for the United Kingdom and for 
all parts of the empire whose Legislatures have expressed, or may 
thereafter express, their willingness to adopt that system. 

“ That these resolutions be communicated by address to his Excellency 
the Governor-General for transmission to the Secretary of State for the 
Colonies. - 

„That the foregoing resolutions be forwarded to the Senate by message 
with a request for its concurrence therein." 

These resolutions were introduced jointly by the Prime Minister and 
the chairman of the Committee on Decimal Coinage, and are clearly the 
outcome of the recommendations of the colonial Premiers at the Corona- 
tion Conference. At the same sitting, when the report of the Select 
Committee on the Coinage of the Commonwealth was brought up for 
adoption, it was resolved that“ in the opinion of this House any change 
to decimal coinage by Australia should, in order to confer in any great 
measure the benetits expected from it, be preceded by its adoption in the 
United Kingdom, and, if possible, be accompanied by the metric system 
of weights and ineasures.” 

At a Customs Congress of the American Republics held in Washington, 
U. S. A., in June, 103, the recommendations of a committee which voted 
unanimously in favour of the adoption of the metrie system were fully 
endorsed. It was pointed out that the metric system being in use in all 
the Custom houses of the South American Republies, and the Customs 
services of the United States having to expend large sums in the trans- 
lation of metrie equivalents into their own weights and measures, the 
common adoption of the metric system would be of great advantage in a 
practical business way, and the Committee urged the Congress earnestly 
to strive to accomplish that end. ` 

Electric Pumping Installation in a German Mine.—The 
Helios Elektricitäts-Gesellschaft give the following data 
relating to an electric pumping plant installed by them in 
the Gneisenau mine :—The electrical equipment of the surface 
generating station comprises two three-phase, 625kw., 2,500 volt 
generators, running at 83 revs. per min., and delivering current 
at a frequency of 50 œ per second. The magnet frames are of 
cast iron. For generating continuous current, used for the 
field excitation and for a part of the lighting system, two 
motor generators of a capacity of 38kw. and 50kw. respectively 
are employed, while for producing continuous current at start- 
ing, a steam generator, serving during the normal running of 
the generating plant as a reserve, is provided. Transformers 
reduce the pressure to 500 volts for surface lighting and power. 
From the distribution board in the power house a duplicate 
set of conductors convey the high-pressure current to the 
665 H.P. asynchronous pump motor, situated at a depth of 
380 metres. Although this motor is provided with slip-rings 
and a starting rheostat, it 1s, whenever possible, started without 
these accessories by being brought up to speed simultaneously 
with one of the generators. This is rendered possible without 
interfering with the working of any other electrical machinery 
fed by the same supply by means of the duplication of the 
transmission line. ‘The starting resistance consists of metal 
strips surrounded by an oil bath. Directly coupled with the 
motor is the pump, the speed being 61 revs. per min. On 
being taken over, the total efficiency of the plant was deter- 
mined, and the ratio of the work performed by the pump, as 
caleulated from the quantity and the head of water delivered, 
to the indicated work of the steam engines was 0:686. 


A Proposed Improved Tractor for Electrical Haulage on 
Canals.— Interest has been revived in the electrical haulage 
on canals by the recent Paper on that subject by Mr. E. W. 
Marchant, D. Sc. (see The Electrician, Vol. L., pp. 423 and 511). 
A new design of tractor of considerable interest has been 
brought out recently by Messrs. Ganz & Co. in connection with 
a competition concerning the application of electrical haulage 
on the Teltow Canal, connecting the rivers Havel and Spree. 
The tractor is remarkable from the fact that certain well-known 
and simple mechanical principles have been applied which give 
the car a useful adhesion to the rail equivalent to several times 
that produced by its own weight. The principles upon which 
this locomotive is built will be clearly understood from the 
following description, for which we are indebted to the Zeit- 


shrift fiir Elektrotechnik. The track consists of a single Vignoles 
rail. The locomotive is supported by two pairs of oblique 
wheels resting on and guided by the single rail, as well as by 
one broad side wheel rolling on the tow-path. The faces of 
each pair of the obliquely set wheels (which are the driving 
wheels) completely embrace the rail-head, excepting a small part 
of the rail at the top which is not embraced owing to the neces- 
sary clearance between the wheels which form one pair. It is 
obvious that the points of contact between the wheels and the 
rail are, in this arrangement, at the sides of the rail and not at 
the top, as in the usual practice. The rail is therefore wedged 
in between each pair of wheels. If a is the angle between the 
vertical and the tangent to the rail at the point of contact, 
the adhesion will be proportional to W sin a, where W denotes 
the weight of the car. In the locomotive proposed by Messrs. 
Ganz & Co. for the canal mentioned, this expression has the 
value of 1::46W. The second application of mechanical principles 
is based on the fact that the pull of the tow-rope produces 
a turning movement on the car, causing an additional pressure 
of the wheels on the rail head which varies in direct propor- 
tion to the pull of the tow-rope. The leverage of this pull can 
be varied in wide limits by shifting the point of connection of 
the tow-rope to the car. An additional advantage is thus 
gained that it is impossible for the tractor to be upset by an 
excessive tension of the rope, because the grip round the rail 
head increases proportionally to that tension. 


The International Blectrical Congress of 1904 at St. Louis.— 
The Street Railway Journal states that the International Electri- 
cal Congress at St. Louis will be held on September 12th to 17th 
next year. The week selected immediately precedes the great 
scientific congress appointed by the St. Louis Exposition, and 
since many distinguished visitors and guests will attend the 
scientific congress, it is the more probable that a good atten- 
dance can be secured for the electrical congress. According 
to the present plan, the International Electrical Congress will 
comprise three distinct features: First, a chamber of delegates 
appointed by governments; second, the main body of the 
congress divided into sections; third, conventions simulta- 
neously held by various electrical organisations in the United 
States. The chamber of delegates considers and votes upon 
such international questions as units and standards. The 
sections which have been proposed for the main body of the 
congress are :—General Theory.— Section A, Mathematical and 
Experimental. .fpplications.—Section B, General Applications; 
section C, Electrochemistry ; section D, Electrie Power Trans: 
mission ; section E, Electric Light and Distribution ; section F, 
Electric Transportation; section G, Electric Communication; 
section H, Electrotherapeutics. It is expected that prominent 
electrical men in various parts of the world will be invited to 
contribute special Papers on subjects in the various sections 
and their sub-divisions. Several of the prominent electrical 
organizations of America have already taken steps to hold 
their conventionsin St. Louisduring the electrical congress week, 
and it is understood that the subject will be bronght up at the 
Saratoga meeting of the American Street Railway Association. 
It is also expected that the following bodies will complete 
arrangements to this effect: The American Institute of Elec- 
trical Engineers, the Electrochemical Society, the National 
Electric Light Association, the Association of Edison Illum 
nating Companies, the Pacific Coast Electrical Transmission 
Association and the American Electro-therapeutic Association. 
Some plan is expected to be made whereby a joint meeting or 
meetings may be held between each section of the congress and 
the particular national organisation interested in that subject. 
In this manner, mutual advantages in membership, discussion 
and publication ought to be secured. The congress arrange- 
ments are in the hands of a committee of organisation consist- 
ing of 33 members, all active representatives of American 
electrical progress. Prof. Elihu Thomson has been elected 
president. The vice-presidents include Prof. H. S. Carhart, 
Mr. C. F. Scott, Mr. B. J. Arnold, Prof. W. E. Goldshorough, 
and Dr. W. S. Stratton. Meetings of the executive committee 
and of the advisory committee have already been held. The 
general secretary of the congress is Dr. A. E. Kennelly, 
Harvard University, Cambridge, Mass. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Nernst Lamp.—L. W. Hartman has made an important set 
of measurements to determine the luminosity of the Nernst 
lamp “glower” under varying current densities. He deter- 
mined the luminosity in the various parts of the spectrum, and 
obtained the curves shown in the diagram, where the curves 
for acetylene and the Heíner lamp are given for comparison. 
He found that at the rated normal current strength the radia- 
tion from the glower of the Nernst lamp is relatively rich in 
the more luminous waves of the spectrum ; it exhibits no 
marked selective radiation; its light intensity apparently 
increases with age ; its light is relatively less rich in the short, 
but richer in the long waves than that from the acetylene 
flame, but its radiation rapidly becomes more like that from 
burning acetylene with increasing current strength ; at current 
strength below the rated normal value, the increase in inten- 
sity with increasing current strength is most marked in the 
long waves, and above this rated normal value of current 
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strength the increase in intensity is most rapid in the short 
waves; at current strengths below the rated normal value the 
Nernst lamp is relatively less rich in short waves than the 
flame of the Hefner lamp, while above this current strength 
the opposite is true ; at rated normal current strength, or 
slightly above this, the colour of the Nernst lamp radiation is 
very similar to that of the Hefner lamp. The luminous radia- 
tion from the Nernst lamp corresponds very closely to that 
from incandescent old lime. 
[L. W. Harrman, Phys. Rev., August, 1903.) 


Production of High Potentials. — The highest potential attained 
with dynamos or high-tension batteries does not exceed about 
40,000 volts, and its production is very costly. With an 
influence machine, 100,000 volts or more may be attained, but 
the current is feeble. With induction coils and modern inter- 
rupters sparks 1 metre long are obtained, but no exact measure- 
ments of potential have been made, owing to the fact that none 
of the interrupters are sufficiently regular. To obtain measur- 
able potentials and currents, W. Wien therefore proposes to 
use alternate-current dynamos. With a machine having 100 
reversals per second a potential of between 30,000 and 50,000 
volts is obtained with a primary potential of 50 volts. To 
multiply the high voltage by 10, it would be necessary either 
to increase the secondary turns 10 times, or diminish the 
primary turns to one-tenth. The former alternative would 
give an awkward and costly secondary coil, and the latter a 
reduction of the apparent resistance to one-hundredth, and a 
consequent hundredfold increase of the current. But if the 
rate of alternation is then increased tenfold, the apparent 
resistance is also increased tenfold, and so is the secondary 


voltage. The author had a machine built to give 1,200 alter- 
nations per second, and realised practically the conditions 
specified above. He obtained a flame discharge similar to that 
obtained with the Wehnelt interrupter. He now proposes to 
make some exact measurements. 

[W. Wien, Phys. Zeitschr., August 1, 1903.] 


Luminosity and Itadio-activity.—H. E. Armstrong and T. M. 
Lowry suggest a connection between isomeric change and 
radio-activity, and make an unsuccessful attempt to account 
for the energy of radio-activity by attributing 1t to changes 
such as produce triboluminescence in crushed saccharin or 
certain camphor derivatives. The authors are inclined to 
"regard the activity of radium tentatively as but an exag- 
gerated form of fluorescence in which radiations unnoticed by 
substances generally, and capable of penetrating substances 
generally, become absorbed and rendered obvious. Such an 
explanation, from the chemist's point of view, is at least as 
rational as one which assumes that Nature has endowed radium 
alone of all the elements with incurable suicidal monomania, 
especially as exothermic changes, when once started, have a 
tendency to occur rapidly, if not explosively.” The authors 
apparently lose sight of the fact that radio-activity is an atomic 
and not a molecular property, in which this strictly luminous 
phenomena play a very subordinate part, and the projection of 


| electrically-charged matter is the chief characteristic. No such 


projection of matter, with its consequent ionisation, is observed 
in triboluminescent bodies. 
[AnxsTRONG and Lowry, Proc. Roy. Soc., June 18, 1903. 


Wave Apparatus.—R. Heilbrun has utilised the Roget coil, 
used by Faraday for the demonstration of mutual induction, 
for exhibiting the propagation of acoustic and electric waves. 
He makes the axis of the coil horizontal instead of vertical, 
MEN 
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and employs a series of coils which the current traverses in 
different directions successively, thus adding a repulsion to the 
attraction effect. The arrangement is shown in the diagram. 
Interruption is made by a pendulum or a metronome suitably 
mounted. The coils are mounted on wire legs. They have 
nodes in their centres and ventral segments at the ends. If 
two coils are slightly out of tune"—as, for instance, when one 
of them has 11 turns and the other 12— the oscillations alter- 
nate with periods of rest, which become shorter as the inter- 
ruptions approach in period the average period of the two coils, 
and finally disappear. The author uses brass wire 0:6mm. 
thick and coils 5cm. in diameter, threaded on a piece of gas- 
piping. 
[R. Hemsron, Phys. Zeitschr., August 1, 1908.] 


_ 


Wireless Telegraphy in the U.S. Navy.—According to the 
Western Electrician of Chicago, preliminary reports have been 
given out concerning wireless telegraph experiments which 
have been conducted on board the training ships Prairie“ 
and “Topeka,” in conjunction with shore stations, by the 
Navy Department of the United States during the last year. 
They state that the Slaby-Arco system is well suited for naval 
purposes and has been adopted by the United States navy. 
It was tested in competition with French, German and English 
devices, not, however, including the Marconi system. Satis- 
factory terms, it is stated, could not be made with Mr. Marconi 
for the installation of his instruments on the war ships, aud 
further negotiations were discontinued. Twenty sets of 
Slaby-Arco instruments have been installed on eight war 
vessels, which used them in the fleet manceuvres, 
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ON RESONANCE COILS. 
BY T. MIZUNO. 


(Concluded from page 655.) 


Now, the coil being given, syntonisation can be effected 
either by adjusting the capacity or by adjusting the self- 
inductance of the primary circuit. Seibt (Physikalische Zeit- 
schrift, No. 2, 1902, p. 99) adopted the latter way, keeping the 
capacity constant. This mode of syntonisation is very prac- 
tical, and, within certain limits, several different coils can be 
easily syntonised by properly disposing an adjustable self- 
inductance. But, for a magnificent display of resonance 
phenomena, we have to choose as large a capacity as possible, 
because the larger the capacity the greater the electric energy. 

On this principle, I constructed a large hexagonal coil. The 
coil consists of two parallel hexagonal wooden plates supported 
by six wooden pillars and wound by bare copper wire 1mm. in 
diameter. The height of the coil is 95cm., and each side of the 
hexagon is 24cm., the total length of the wire being about 
171 metres. The coil is connected with the condenser circuit 
in the way given in Fig. 6, the capacity of the jar being 
0:0038mfd. When this coil is put in action, very con- 
spieuous phenomena are exhibited. From the free end A of 
the coil a number of tolerably thick sparks with small branches 
(Fig. 10) dart off, while innumerable fine brush discharges 


about 20cm. in length spread out into the air. The edges 
BCD of the upper hexagonal plate also emit brush discharges. 
Between the coil and the wires EF and GH, which form 
a part of the condenser circuit, brush discharges take place 
violently, resembling in appearance illuminated jets of water. 
By a finger, a spark about 10cm. in length can be, without 
harm, drawn from the free end A. The length of such spark 
diminishes, of course, as we go down the coil. If we surround 
the knob A by both hands, the brush discharges increase in 
extent, and the phenomenon is very beautiful Again, if 
we bring the face near the lateral sides of the coil, 
brush discharges flow into all parts of the face, but we do 
not feel any pain. A most splendid aspect is presented when 
along wire many metres in length is stretched in the air, one 
end of it attached to the knob A, the other end remaining free. 
The wire glows brightly along its whole extent, brush dis- 
charges taking place everywhere. A vacuum tube held by 
hand at a distance over 1 metre from the coil glows vividly, 
and if we bring a Róntgen tube near the knob A, not neces- 
sarily in contact, the tube is set in phosphoresence, and a 
1 screen responds very well. Resonance phenomena 

etween any two syntonised coils can be easily shown by 
means of the above coil. Bring a smaller second coil into the 
neighbourhood of the coil, and syntonise it by adding a suit- 
able capacity. Then resonance brush discharges appear at the 
free end of the coil. At a distance of about 5 metres from the 


| first coil, the resonance can be observed by the glow of a 


Geissler tube attached to the free end of the second coil. 
From this, we may infer the necessity and importance of such 
resonance coils in wireless telegraphy. The space surrounding 
the coil becomes a rapidly oscillating electric field, which is so 
powerful that we can draw sparks from any conductor situated 
in the experimental room. My experiments were performed 
in a dark room of the Physical Institute of Kyoto Imperial 
University, Kyoto, Japan, and the primary oscillations were 
excited by aid of an induction coil of the maximum spark- 
length of 30cm., the primary current being fed by accumulators, 
I have never seen, till now, such splendid and energetic 
phenomena relating to electric resonance. I have since con- 
structed another still larger coil, of octagonal form, each of 
its sides being 26cm. and its height 1:5 metre. It is wound 
with bare copper wire Imm. in diameter, the total length of 
the wire being about 424 metres. (See Fig. 104.) With this 
coil the phenomena similar to those described above were 
observed. 


Fic. 104. 


The wave-lengths of the fundamental vibrations which occur 
in the coil I or II, the hexagonal, and the octagonal coil are 
about 200, 678 and 1,688 metres respectively. 

The theory of the electrical oscillations in these coils is of 
considerable interest. According to Seibt, the potential at 
the free end of a coil is, using his notation, 

— 2 E mine, 

Je p o7? + 2 cos 2b1 

where Ej, is the maximum value of the potential impressed 
at the origin of the coil, / the whole length of the wire, and « 
and b the characteristic constants of the coil. As pointed out 
by Seibt, the denominator of the above expression, considered 
as a function of /, has a series of maxima and minima, their 
absolute values increasing with /. Hence, with a given coil, 
the largest of maxima of the potential at the free end corre- 
sponds to the smallest of minima of the denominator, and this 
happens when the length of the wire of the coilis nearly equal 
to the quarter wave-length of the fundamental vibrations in 
the condenser circuit. My experiment already described (see 
Fig. 9) just corresponds to this case of the fundamental 
vibrations. Now, it is here desirable to deduce the equation 
for oscillating current in the coil, and this can be done as 
follows :— 

The fundamental differential equations for a circuit with the 
resistance R, the self-inductance Z, the capacity C, and the 


E, max. 
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leakage A, the units adopted being the electromagnetic ones, 
are, as is well known, 


(dV prdi 
"y LIBRE, 
di (AOV c 
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where i is the current, V the potential, and all the coefficients 
are per unit of length. 

x egleeting the leakage in the coil, and eliminating V, we 
ge 

| di Rdi 1 di 
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Putting D - a, = 255 
we have 82 255 = 420 


Suppose that the current at the origin of the coil is of the 
27 and T is the period of the 


u = — 
T’ 
primary electric oscillations. Then the following boundary 
conditions must be respectively satisfied at the origin and 
the free end of the coil: i- io cos wf at 42 = O, i=0 at z=], 
where / ig the length of the coil. 
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form Ii, cos wt, where 
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By assuming 


where jæ JI, 
substituting and taking the real part, we obtain finally 
fa = : — 
ded 008 (wt — d) ini N 
i = i cos (wt — 
l J ( j ( D) ' + (A) 


7) 
sinh? £- ) + sin?[ 7- 
a a 
1 "SC E d 
f= N Jui + 402 — w, 
1 a ak 
=~54/ Jui + 457 + ws 


and ¢ is a complicated fraction involving circular and hyper- 
bolic functions. 

This is the general solution of the problem, an4 gives the 
value of the current at any instant at a point distant z from the 
oririn of the coil. If the damping of the electrical vibrations 
is small—íi»., the resistance R of the coil is small in comparison 
with the term wL—the expression in the equation (A) takes the 


form 
‘sinh*(b° = z) + sin (u 2) 
iin UN | a ae 
] : ] 
sinh? (%) + sint(u-) 
a a 
1 524 R 
JLC' 2L 
The equations (À) and (A!) both show that the amplitude of 
the current possesses a series of maxima and minima whose 
values are continually diminished in virtue of the presence of 
the hyperbolic function, The form of the current is, therefore, 
stationary in a restricted sense, the set of minima being never 
absolutely zero, except at the free end. If we take the equa- 
tion (A), as is the case practically, we have a quasi-stationary 
wave of current whose wave-length is 


where 


- 


(A 


where a= 


or 
A= Ad, 
w 
9T 1 i 
w LO 


This quasi-stationary wave at a given instant will be of the 
form such as indicated in Fig. 11. 


So far the discussion is quite general, and the electrical 
vibration set up in the coil is a “forced " one. 

The quasistationary character of the potential vibrations 
corresponding to that of the current indicated by the equations 
(A) and (A) is well pointed out by the following experiments:— 


Fic. 11. Fic. 12. 


‘The two coils I and II were joined in series, and one end was 
connected with one coating of a proper Leyden jar, C (Fig. 12). 
The condenser circuit contained an adjustable self-inductance. 
First adjusting the self-inductance so as to bring the system 
into a state of resonance, the change of potential along the 


The period = 2.74 x10 77 second. 


Spark Length in mm. 


0 No. of turns. 
Fic. 13. 


coil, from D up to the free end A, was measured by the fore- 
going spark method. The results were: 


No. of turns of coil Spark length | No. of turns of coil Spark length 


counted from D. in mm. counted from D. in mm. 
0 4D) «cs 75 F 9 
11ͤĩ ds 4 oOo ds 10 
OO) aie tee 2 . Dex b e 13 
G 2 2607 anasricevtetineest 14 
BO” oran 2 3; L?! 16 
II 3 SSO! öĩÜô1Bbĩöĩ³Ü riai 16 
o 5 460 (A) ............ 17 
€ The period = J. 2:74 x10 77 second. 
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Fic. 14. 


Next, reducing the self-induction in MD until the resonance 
brush discharges again took place at A, I made similar 
measurements. This is just the case of the first odd harmonic 
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of the fundamental vibrations investigated above. The results 
of the observations in this case were as follows :— 


No. of turns of coil Spark length No. of turns of coil Spark len 
counted from D. i d g d 


in mm. ! counted from D. in mm. 

0 (D) ............ 350 | 190 € 5˙5 
„ leuc 20 BLO. E NA 40 
So 3˙0 0 seri 2:0 
SSG aei 5:5 2 000ö;ꝛð seo sees 10 
S ( 6:0 20 nee 20 
II 70 SlO 8 5:5 
30 8 70 OUU. Avpiatavcrecesuses 60 
0 6˙0 | 560 (a 80 


In the above experiments, the capacity of the Leyden jar 
used was 0:00038mfd., and the self-inductance used in the 
case of the fundamental vibration was 19,970 C.G.S. units. So 
that the period of the vibration was 2°74 * 10-" second. 
Plotting the above two results, we get the above curves. 


A SIMPLE METHOD OF SHOWING THE GREAT 
PENETRATING POWERS OF CERTAIN RADIUM 
RAYS. 


BY T. P. BLACK, M.A., B.SC, 


In the course of some experiments on the impulsive dis- 
charge from Leyden jars, an arrangement was found, which 
proved to be very sensitive to radiation from a radio-active 
substance. Two large Leyden jars had their interior coatings 
joined to the two sides of à Wimshurst machine, while their 
exterior coatings were joined to two small exactly similar 
aiii arranged in parallel to form alternative paths for 
the secondary discharge when the primary discharge took 
place on the machine. 


The arrangement used is shown 
diagrammatically below. 


L L 
To sl. 
W Wimshurst machine. 
L L Leyden jars. | : 
C Coil of many turns fine wire used for facilitating the charging of 
the jars. 


M Metal shield, to shield off all discharge on the machine from the gaps. 
12 Small spark-gaps in parallel. | | 


All the apparatus was insulated on indiarubber. 

In the above arrangement the secondary discharge will pass 
by the gap which is exposed to the radio-active substance. It 
is known that the radiation from a radio-active substance faci- 
litates the passing of an electric spark at a gap which is 
exposed to it, and this may be shown with the primary dis- 
charge of an induction coil. But the primary discharge of an 
induction coil, even when a capacity is put in parallel with the 
spark-gaps, does not appear to give such sensitive sparks as the 
secondary discharge in the above arrangement. This is prob- 
ably owing to the fact that the induction coil discharge is 
slower, and in that case its path is more liable to be deter- 
mined by conditions other than that due to the ionisation of 
the air by the radio-active substance. An induction coil, 
however, may be substituted for the Wimshurst in the above 
arrangement and gives good results, if it is provided with a 
break for giving single sparks at intervals. But in some 
respecta it is not so satisfactory. 

Ás an indication of the sensitiveness of the arrangement 
described above, it is easily shown by it that a centigramme of 
radium bromide sends some rays through 8:5cm. of lead. Also 


the presence of a centigramme of radium bromide, even at a 
distance of 2 metres may be detected definitely. j 

To obtain these results, the terminals at the spark-gaps 
ought to be small spheres of about lcm. or 2cm. diameter, and 
these, together with the terminals on the machine, should be 
kept well polished. The spark-gaps should be small—either 
Imm. or 2mm.—but it is rather difficult to work with gaps of 
Imm. The gaps should be carefully shielded from all discharge 
on the machine. Thick lead shields—say, about 25cm. m 
thickness—should be placed in position to hinder any action 
of the radium on the gap which is not being exposed to the 
radiation. The Leyden jars should be of considerable capacity. 

The following results were obtained with terminals 9mm. in 
diameter and gaps of 1mm. 

The penetrating powers of the rays through lead were 
shown thus :—A stool was placed 4cm. above the gaps, and 
lead was built up to any required thickness over both gaps. 
The radium, which was itself contained in a small ebonite box 
with mica cover, was placed in an air-tight box, to hinder any. 
action of the radium emanation ; and this box was placed on 
the lead above each gap alternately. 10 sparks were passed 
with the radium over one gap; then 10 were passed with it 
over the other gap and so on alternately. 2 


Thick- | No. of | With gap (1) exposed. 


With gap (2) exposed. 
ness of sparks JFC aaa: 


No. of sparks No. of sparks|No. of sparks 


No. of sparks 
lead. passed, by (. by 2. | by (A). by (2) 
l‘7em. | 40 20 | 0 0 20 
3:4ecm. | 40 20 | 0 0 | 20 
51lem.| 60 30 0 8 | 21 
6:8cm. 80 39 1 4 36 
8·5em. | 100 42 8 9 11 


To show the effect of the radium at a distance, a thick lead 
shield was placed between the gaps, and the gaps were exposed, 
as above, alternately after every 10 sparks, to the radium at a 
distance of 2 metres. The results out of 100 sparks passed 
were— 


With gap (1) exposed. With gap (2) exposed. 


Distance of 


radium. | No. of sparks | No. of sparks No. of sparks No. of sparks 
by (1). by (2). by (1). by (2). 
2 metres | 45 5 4 46 


That the radio-activity induced by radium, produces some 
penetrating rays is easily shown thus. The radium after it 
has been in the air-tight box, mentioned above, for some hours 
is taken out. A thin sheet of metal is placed over a gap, and 
the empty box is placed upon this. The discharge will then 
pass by this gap. In this way it was found that after the 
radium had been in the box 18 hours, some of the radiation 
from the empty box passed readily through 05mm. of zinc. 
The persistence of this induced radio-activity may be shown 
easily in the same way. 

My thanks are due to Prof. H. Stroud, under whom these 
experiments have been made in the Durham College of Science, 
Newcastle-on-T yne. | 


ELECTRIC-TROLLEY OMNIBUSES. 


Electric-trolley omnibuses have been in use for a considerable 


time on the Continent, but it is only within recent years that they 
have been developed to any extent. Their superiority over 


electric tramways lies chiefly in the direction of low first cost, but 
they may also be considered wherever mechanical means of trans- 
portation along narrow streets is in question or where rails are 
objected to. It is obvious, therefore, that they will chiefly be 
applied in places where there is not much traffic or where operation 
is more or less intermittent, as in quarries, &c., thus eliminating the 
heavy initial capital outlay connected with rail construction. To 
Continental firms in particular—namely, the Allgemeine Elektricitats 
Gesellachaft and Siemens and Halske (represented in England by the 
Electrical Company and Messrs. Siemens Bros. e have 
given much attention to the development of these trolley omnibuses, 
and the following notes on the most recent design of these cars and 
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their equipment are of interest. Both 
the general arrangement of the trolley-wire equipment, the car con- 
struction being developed on different lines. One of the moat 
successful installations of this kind is the one operating between 
Dresden and Kónigswald and built by the Allgemeine Elektricitäts 
Gesellschaft on the A.E.G.-Stoll system. irder poles, in the 
straights about 35m. apart, carry, by means of long brackets (as seen 
in Fig. 1), the double trolley wire, consisting of hard drawn copper 


systems have in common only 


Fie. 1.— ELECTRIC TROLLEY OMNIBUS AND OVERHEAD EQUIPMENT. 
A.-E.-G.-Stoll System, 


wire of 97 per cent. conductivity and of a diameter of 8mm. One 
wire ats as positive conductor and the other as negative. These 
trolley wires are held 30cm. apart and are suspended 6m. above the 
ground, giving, therefore, ample clearance for carts, cars, &c., poene 
every kilometre section-switches and 
Switches in the line wires have not | 


underneath. At n 
lightning arresters are provided. 


Fic. 3.— ELECTRIC TROLLEY OMNIBUS AND OVERHEAD EQUIPMENT. 


been installed ; if a branching off of the omnibus route occurs a second 
double trolley wire is laid along the original one for some length, 
and in changing the route the current collector is transferred from 
the one set of wires to the other. Fig. 2 shows the construction of 
the trolley wire support. 

The current collector is shown in Fig. 4, and is peculiar on account 
of the device for preventing the carriage from coming off the lines. 


This consists of a kind of dulum attached to the end of a rod, 
2ft. long, the idea being to keep the centre of gravity low. Since 
the complete can iage weighs not more than 31 kg., the stress caused 
by it in travelling over the wires, which are stated to be able to 
withstand a tension of 40kg. m uare millimetre, is not excessive. 
As shown in the illus tration, the trolley carriage has four wheels, two 
of which rest on the negative and two on the positive wire. To reduce 


the friction the shafts of the wheels run on ro In case a 
trolley carriage should run off the line, a hook arr angement attached 
to the carriage, and seen in Fig. 4, would pre- 
vent it from dro . Omnibus and trolley 

e are electrically connected by a flexible 


two-core cable, which is fastened to the pole 
on the car (see Fig. 1) by means of a plug 
arrangement, which, when two cars pass 
other are simply exchanged, avoiding thereby 
the necessity of having passing places. The 
length of the cable may be varied by the 
driver to suit circumstances arising when 
passing other vehicles. The car, providing a 
een capacity for 16 persons and standing 
room for six more, and weighing, without pas- 
sengers, 2, 850kg., is driven by two series 
motors of a maximum output of 15 f H. p. 
each, which transmit their power through 
chain gear with a ratio of 1:5°43 on to the 
driving wheels It is stated that the car 
can mount gradients as steep as 1: 10. At full 
load the efficiency of the motors is given as 
84 per cent., the number of revolutions bei 
600 per min., corresponding to a car 


of I. km. epa If peas meon Me 

working at -load and one and a-half load 

buen Jes the corresponding car- 8 are Fre. d ene WIR 
23" km. and 126km. per hour. e light- Sur ronr. 


ing and controlling equipment is very similar 

to that of an ordinary tramcar. Tests, conducted on the installation 
described and at a time when the roads were dry and hard, showed 
that the energy consumption per ton-mile varied from 130 to 225 
watt-hours, the former relating to level roads, and the latter 
to gradients of 1: 25. Although the energy consumption per passen- 
ger is greater on omnibuses than on tramcars (the coefficient of trac- 


* 
tJ- * dc " Write 


Vb aM 


Siemens and Halske System. 


tion on dry roads having been found to be about twice that of 
tramcars running over ordinary tramlines), the difference is said 
to amount to only 25 per cent, the reason being that the dead 
weight of car per passenger is so much less in the case of trolley 
omnibuses than with electric tramcars. The cost of the overhead 
equipment per mile is given as £400 to £560, and that of a car as 
£350 to £400, the price depending on the nature of the outfit. As 
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to the cost of upkeep of the omnibuses, this is stated to be about 
$d. per mile. 

It is now several years since Siemens and Halske, in conjunction 
with M. Schiemann, inaugurated a service of electric trolley omni- 
buses in the Biela valley near Dresden. This line is 2:8km. long, 
and the speed attained is 19km. hour. The overhead equip- 
mentis similàr to the one above, the difference between the two 
systems lying in details of construction of the cars and of the current 
collector. Asshown in the general view, Fig. 3, Siemens and Halske 
employ two long poles, fitted with suitably constructed skates 
for collecting the current. The poles are long enough to allow of a 
deviation of the omnibus of 3 metres. Quite recently a new form 
of electric omnibus, embodying the results of experience gained by 
previous experiments, has been designed. In the new vehicle two 
ien) series motors drive by means of a double reduction gear (spur 
wheel and chain) the back wheels of the omnibus. Seating capacity 


Fic. 4.—CunuENT COLLECTOR., 


for 13 passengers and standing room for six is provided, and the 
omnibus weighe empty, 33 tons, two-thirds of which is carried by 
the driving axle. On good level roads the speed obtained is said to 
be 14km. per hour, and the car is designed to negotiate short 
ients of 1:20. The cost of a car is said to be about £500. 


he supply voltage is 500 to 550 volta. 


RAILWAY AND LIGHTING STORAGE BATTERY AT 
MILWAUKEE.* 


The Milwaukee Electric Railway and Lighting Co. has just com- 
pleted the installation of a large storage battery plant at its central 
power station, which is notable as being the first large storage 
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Fic. 1.—Rallway Battery. Fic. 2.—Lighting Battery. 

battery installation in America, installed for use on either lighting 
or railway circuits. The company operates the street railways in 
Milwaukee and furnishes current for electric light. It has an Edison 
three-wire direct-current network for the down-town district. The use 
of the same batteries for railway or lighting involves a little more 
complication in switching, but affords a reserve for either railway or 
lighting plants. These advantages have already been demonstrated at 
Milwaukee, as there have been times when the ability to work the 
entire battéry-on the railway load hashelped the transportation depart- 
ment out-of a yery tight place. The battery is installed on the upper 
floor of the company’s station on East Water-street, located on the 
east bank of the Milwaukee River, which was built several years ago, 
and provision was made for the storage battery at that time, but only 
recently was the battery installed. John I. Beggs, president and 


* From the Street Railway Journal. 


pus manager of the Milwaukee Electric Railway and Light Co, 
w the advantage and flexibility of a battery so connected as to 
be used on either railway or lighting circuit, and although this has 
not been the standard practice, he insisted that this battery plant 
should be so arranged that it would be a reserve at all times, to be 
connected to either the railway or lighting loads. The wisdom of 
this decision has already been demonstrated. This battery, which 
was furnished and installed by the Electric Storage Battery Ou, 
consists in sll of 608 cells. These are grouped in various oom- 
binations, VVV What 
will be designated the railway battery in this article, because it is 
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Fic. 4.—Both Batteries on Lighting | 
System 


Fic, 3.—Both Batteries on 
Railway System. 


usually operated on the railway load, consists of 288 cells connected 
across the railway bus bars in series with a special booster, as seen 
in Fig.1. The battery ordinarily placed on the lighting load has its 
connections indicated in Fig. 2. In this battery there are 320 cells, 
divided into two series of 160 cells each. They are connected across 
the continuous-current three-wire incandescent lighting ‘bus bars. 
An end-cell switch, by which some of the end cells can be thrown in 
or out, is placed in each series of cells. . , 

In case it is desired to connect both batteries to the railway load, 
switches are provided by which the arrangement shown in Fig. 3 
can be obtained. Here the railway battery is connected between 
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Fic. 5.— Flexible Suspension of Lead- covered Bus- bars. 


the railway bus bars, just as in Fig. 1. The cells comprising the 
lighting battery have all been placed in series and are connected 
through a second booster across the railway bus bars. The voltage 
of the lighting battery is raised or lowered to correspond to 
that of the railway bus bars by cutting in or out end cells 
with the end.cell switches. In case both railway and lighting 
batteries are to be connected on the lighting circuit the arrange- 
ment shown in Fig. 4 is adopted. Here the lighting battery !s 
connected, as in Fig. 2, and the railway battery has been divided 
into two sets, which are put in multiple with each other. These two 


| sets charge or discharge on the lighting bars through the booster. 
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The arrangement is thus very flexible. The railway battery can be 
charged on the lighting bus when the lighting generators would 
be otherwise idle, and can be put on to the railway load to help in 
summer traffic. In other words, the lighting generators can be made 
to help the railway 18 without interfering with their useful - 
ness on the lighting load. On the other hand, the railway generators 
might be made to help out the lighting load by charging batteries for 
use on the lighting circuits. The batteries act as à reserve, to tide 
over emergencies in either railway or lighting departments. 

The cells of both batteries are known as the G-39 type, consisting 
of 39 plates in lead-lined tanks. The tanks are 41]in. wide, 20fin. 
long and 243ip. high. The plates are 15jin. by 15$in. These cells 
have a capacity of 1,500 amperes for one hour, or 750 amperes for 
three houre, Since the railway battery consists of a single series, 
its capacity is 1,500 amperes for one hour, and that of the lighting 
battery, consisting of two series, is double this. The normal charging 
rate for the lighting battery is 750 amperes, or 375 amperes when in 
series, The end-cell regulating switches have 21 points, and these 
switches are of 2,000-ampere capacity. The copper ’bus bars from the 
end cells have a cross-eection of 2 sq. in. At the points where the bus 
bars are taken off, at the end ot each series of cells, and also at each 
end, cell the capacity of the lead-plate connectors on the cell is 
reinforced by a lead-covered copper 'bus bar, which is connected to 
two points of the lead connector to which the battery plates are 
burned. Fig. 5, which gives an idea of the extent of the battery 
room, shows the flexible suspension of the lead-covered 'bus bara 
from the ceiling. This battery room is peculiar in being located 
over the generating room ; the actual weight of the batteries, with 
"bus bars, is something over 1,000,0001b., as the weight of one cell 
alone is 1,626lb. The room is 71ft. by 98ft. 

The switchboard by which the various combinations of railway 
and lighting batteries can be made is situated directly under the 
gallery containing the regular feeder board of the Edison three-wire 
network. At the left is a panel containing the apparatus for con- 
trolling the four end-cell switches. Circuit-breakers are all of the 
I. T. E. laminated edgewise type. There is a circuit-breaker in the 
motor circuit of each booster, and this circuit-breaker is made inter- 
locking with the circuit-breaker in the circuit of the booster arma- 
ture. In ca:e the motor-circuit-breaker opens, the interlocking 
device causes the booster circuit to be opened also. This is to 
prevent the booster from running away, as it might if its 
circuit were kept closed with the motive power from the booster 
motor cut off. The circuit-breaker in the booster circuit does 
not, however, disturb the circuit-breaker of the motor driving 
the booster by its opening, as there is no reason why the 
booster should be stopped every time its circuit-breaker opens. 
The boosters can be controlled so as to cause a battery to charge or 
discharge at any predetermined point, by varying the strength of 
the shunt field, or, if necessary, changing its direction. By using rail- 
way generators with very little compounding effect, with the battery, 
and with the aid of the booster, the fluctuation above or below a 
certain amount is taken care of, and this amount is determined by 
the adjustment of the shunt field of the booster. The battery room 
was fitted up with great care to prevent any possible leakage of acids 
through the floor on to the ironwork or generating machinery below. 
On top of a layer of concrete, tar paper and pitch were spread, and 
over this a tile, burned extremely hard, was laid, with spaces 
between of mn Into the opening pitch was poured even with the 
top of the tile. Sheet lead was laid around the edges of the room to 
prevent acid getting through at the place where the floor joins the 
wall. This lead was carried up like a baseboard fora short distance 
above the floor. The same precautions were taken at the pillars. 
The whole interior of the room was coated with acid-proof cement. 


AUTOMATIC COUPLING FOR ELECTRIC RAILWAYS. 


Homogeneity of apparatus is well known to be the best possible 
guarantee of efficiency, and in an equipment of necessity complex, 
simplicty in details is of particular value. One certaia result of 
multiple unit running is that the number of connections between 
cars is increased. There is, in common with the steam train, the 
draw-bar, buffer, extra link coupling and brake hose. In addition 
also, a “ jumper” for the multi-point connections of the train con- 
trol system, another for the electric lighting, and possibly still further 
electrical joints for electric signalling, &c. Clearly, then, the process 
of coupling up becomes a prolific source of loss of time, and, more- 
over, greatly increases the risk to employés. The problem presented, 
to so simplify the numerous connections as to reduce the elements 
both of time and danger to a minimum, has been solved by Mr. 
George Westinghouse, in a new coupling. This coupling combines 
in itself the functions of automatic draw-bar and buffer coupling, 
brake-pipe coupling, and coupler of all electrical connections. 

The coupler Reed are guided into engagement both vertically and 


horizontall y by inclined planes in the counterpart head (see Fig. I), 


and are held back by projections, or coupling teeth, on the right- 


hand side of the head from the point of view of a person standing 
on the car, while recesses of co ing are formed on 
the left-hand side, into which the coupling teeth of the counterpart 


head fit. The draw- bars to which the heads are connected have a 
certain amount of vertical and horizontal play, and thus allow the 
heads to engage easily, while they also take up the motion on curves 
and gradients. No play in any direction is possible when the heads 
are engaged, the coupling being absolutely close. As soon as the 
coupling teeth are guided home in the corresponding recesses by means 
of the inclined planes, latches, or locking pieces (shown in Fig. 1), 
are thrown out by spiral springs against the back of the coupling teeth, 
which are thus retained in engagement. The spiral springa are con- 
tained in tubular projections at the back of the left-hand-side of the 
head, making an angle with the axis of the draw-bar. 


Fic. 1.—COUPLING SHOWING AIR PIPE AND WIRE CONNECTION. 


A pulling stress on the coupling increases the force with which 
the latches press on the reverse side of the teeth. Release is effected by 
partially rotating a short vertical shaft on which the latches are 
mounted, and so turning these back into the recesses provided, and 
allowing the disengagement of the teeth. The coupling transmits 
both pulling and buffing stresses, and can be used in connection with 
any draft gear mounted on the draw-bar. The coupling teeth do 
not occupy the entire engaging faces of the heads, but only the upper 
and lower parte. The central portion of the face, on the other hand, 
forms a flat perpendicular surface, in line with the axis of the draw- 
bar. This surface, when the teeth are home, meets a duplicate face 
on the counterpart head. The two faces, carrying the connection 
devices (see Fig. 1), are of considerable area and meet exactly true. 


Fic. 2.—CovuPLING IN POSITION. 


In this particular case, air-brake and multiple control connections are 
fitted, but additional contacts may be fitted as required. The air- 
brake connection is made by means of thick rubber gaskets, which 
project slightly above the face of the metal when free, and are thus 
in strong compression and perfectly air tight when the coupling is 
closed. The electrical connections are made by gunmetal studs, one 
for each insulated conductor, projecting through a rubber pad, and 
registering accurately with corresponding studs in the counterpart 
head. It should be noted that there is no rubbing friction between 
the rubber pads and gaskets, the only force acting on them being of 
a direct compressive nature. The studs are ordinarily maintained 
in good electrical contact by a spiral spring behind each, but Mr. 
Westinghouse’s patent also covers a system by which compressed air 
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from the brake supply is admitted to a chamber behind the studs, and 
presses them strongly against the corresponding terminals, as soon as 
the cock of the train brake pipe is opened, after the mechanical 
coupling is complete. 

e coupler head is actuated by a handle, or handles, not shown in 
the illustrations, which may be fixed at any convenient point on the 
car platform for operation by the train conductor or shunters In 

position of the handle the latches are in poeition, ready to 
lock the ing teeth as soon as these are pushed home, but the 
cocks of the brake train pipe, and of any other fluid connections, are 
closed. As soon, however, as the mechanical coupling is complete, a 
further turn of the handle opens these cocks, and the SUME is then in 
full working order. The act of uncoupling is performed by turning the 
ing handles of both coupler heads through a right angle in one 
motion, first part of which motion closes the brake cock, while 
the latter half turns back the latches into their recesses, agree 
as 


the coupling teeth free to separate,as already described. 


Fic. 8.—PLAN or WESTINGHOUSE CoUPLING. 


regards safety and per Bay time it is certainly far better that all 
the connections should be inside the single coupling and out of 
harm’s way, than that jumpers, cables and hoses, each a possible 
cause of failure, should be separate, and, by comparison, unprotected. 
It may be mentioned that the coupler has been in practical service 
in America for about a year, and is reported to have given entire 


satisfaction. 
I—————— O— 
CARRIAGE OF GOODS ON ELECTRIC TRAMWAYS.* 


BY ALFRED H. GIBBINGS,] 


The many questions involved in the carriage of goods have always 
been of supreme importance to man communities in 
countries, The charges and rates which are at present levied for 
long-distance transinission may be likened to the reduced charge for 
electric energy possible only to the long-hour consumer on an electric 


lighting system. In these cases the “standing charges” rate is 
reduced in proportion to the length of route or time respectively. 
A similar analogy exists between the short-distance for con- 


veyance of goods by railway, road, or canal, and the short-hour 
electric light user. Each has to bear a large proportion of the “ stand- 
ing charges” rate. These “ standing es” in the case of 

conveyance consist of heavy interest an rolling stock due to the very 
low earning capacity on short runs, increased proportion of handling 
and transhipment costs, station terminal charges, warehousing, &c. 
Some of these charges are, of course, bound to occur with any M eren 
of handling &nd transporting goods, and the nature of the goods has 


* Abstract of Paper read before the Manchester Looal Section of the 
Institution of Electrical Engineers. 


also to be taken into consideration ; but I propose to show in this 
Paper some of the possibilities of cheapening the cost of con ce 
by utilising electric tramway and light railway systems. By the 
term “short-distance traffic” I refer to conveyance up to 50 miles, 
but particularly to Aranoa TAYINA from 5 to 30 miles. In order to 
inaugurate and carry on su ly such a scheme, it is necessary to 
have a considerable area covered by tramways with tracks of uniform 
gauge. 

An enormous number of lorries are employed to convey 
from the docks to the railway termini. In Liverpool the number of 
horses used solely for this purpose is about 5,000, and the distance from 
dock to railway averages about 2 miles. When the goods arrive on 
the lorry at the railway terminus it is not always convenient, even 
there, to tranship directly into the railway truck, and in that case 
the goods have to be deposited for the time in the shed. Thus two, 
and sometimes three handlings are involved before the goods are 
moved an inch by the railway company, and this condition of affairs 
pue rise to “ service terminal charges." Somewhat similar processes 

ve to be again gone through when the goods arrive at the end of 
their transit by rail, causing re expense and delay before 
they are y on the road to the user or consignee. The expense 
consequent on these complications is naturally heavy in any case, 
but exceptionally so in regard to conveyance over comparativel 
short distances, "The cartage rates alone (after payment of dok 
dues, master pòrterage, quay accommodation, &c.), between doeks 
and railway termini, may be taken at ls. 3d. per ton as a representa- 
tive average for all classes. of not exceeding 2 tons in weight 
for any single piece or arti The station and service terminal 

vary from 6d. to 7a. A ton from coal to high-class goods 
according to the grade, and these charges have to be added on to 
the total cost of conveyance. In Table I. a list is given of railway 
rates (exclusive of station terminal ) from Liverpool to 
various towns. In addition to the economies which will be effected 
with the eleetric trolley system, through the reduction in the cost of 
a the avoidance ot heavy station terminal charges and other 
tolls, and the disappearance of carter's at least at one end of the 
route, further "n may be anticipated through the higher averaga 
weight which it will be possible to deal with per car per mile, and 
the small capital involved when com with . rolling - stock 
and adjuncts, The average load of a rail way m dise truck 
does not exceed 3 tons. It may, per contra, be very reasonably 
assumed that with the extra staff required, where no mere than two 
trucks are marshalled together the standing charges will be relatively 
higher than that of railway companies, But this is only one item in 
the case after all. As against we must remember that no expen- 
sive and time-abeorbing shunting operations are necessary, that no 
i ing is required, and that truck will have at least four 
times the ing capacity of the railway truck, owing to the much 
more rapid t and delivery of goods. Careful calculations have 
been made, and it is found possible to for full loads, only 50 
per cent. of oe ren railway charges, and then leave a sufficient 
commercial profit. 

Let us assume the destination is Bolton. By road through Knotty 
Ash, St. Helens, Abram, Hindley to Bolton the distance is about 29 
miles. After allowing for all stoppages, an average speed of 6 miles 
an hour may be 1 and the entire journey would, therefore, 
be accomplished in 4$ hours, Compare this with existing methods. 
First of all lorry loads to the railway terminus, then hand ling of 
goods a second time in transferring to railway waggons ; thence a 
railway journey involving the marshalling of trucks, shunting, 
coupling and uncoupling, and after, perhaps, 18 hours’ arrival at 
Bolton. Here, again, there is handling a third time in transferring to 
lorry, and possibly service terminal to The time which 
these operations and the entire journey would involve might be 
calculated to be about 24 hours. As a matter of fact, the basis of 
5 and pue n are m average very meee different in 

t for passenger traffic, and the foregoi 8 have been arri 
at on an assumed revenue of 18. b. e A It will be seen that 
m dr e of 10 tons at, say, 2d. per ton, the revenue would 

la. 8d. 

An ideal scheme for the conveyance of goods from any one part to 
any other part of such an area as exists in South Lancashire should 
comply with the following conditions :—The goods should be loaded 
direct from the docks, warehouses or depots, and deposited, without 
further handling, at their ultimate destination ; in order to carry out 
this condition, special sidings should be run in to warehouses, mills, 
&c.; there should be no ial atoppages or delay in transi 
from the loading point to. the destination ; the service, when 
necessary, should. be continuous for the whole 24 hours per da), 
excluding, perhaps, Saturdays, Sundays and public holidays; but 


even on these da 


ys a service should be available if urgently required; 


No shunting operstions should be ,and hence ma og 
should be avoi Not more than two or three trucks should be 
marsballed together ; one or two special forms of trucks should be 


used for all classes of goods ; the service should be expeditious, but 


not necessarily. entailing a high rate of speed | the system should 
possess every facility for the transference of goods (without handling 
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Table I.—Ratlway Rates from Station to Station for various articles from Liverpool to the undermentioned Towns. 


| 


Class of goods. 


15 | Special. 1st class. | 2nd class. | Srd class. 4th class. 5th class. 
Town T. | See e — — | ee — ————— —U— 
eee g Rate „Rate Rate Rate | Rate Rate 
pool. in 8. per ton jr to S. per ton 2 iD per ton S. to 8. per ton S. to S. per ton S. to 8 per ton 
| : charge. per mile.“ chartze. per mile. Harze. per mile., charge. = mile. charge. per mile. charge. per mile. 

* eee =- — — — — — t — ecd ue————É— d ͤ—— —— — —— 

ig: d. d. 8. d. s. d. s. d. s. d. s. d. s. d. s, d. s. d. S. d. s. d. 

Aintree 5 3 I1 r£ 3 6 O 8i 4 4 0 102 | 5 3 1 0 7 0 1 4 10 6 2 B 
Ashton exd 38 | 7 10 2155 9 7 O 345411 4 (0 31% 13 10 5% 14 7 |O 432 21 0 0 6H 
Denton )74 7 10 2 8 9 0 2 10 6 % 32% 12 3 0 3:1115 9 0 544121 0 0 6$ 
Dukinfield ............ 37 7 10 247 97 0 3% 11 40 3i; 13 1.0 4% 16 7 |O 51 21 0 |O 63? 
„ e | ME 4 4 31 5 3 0 418) 6 1 o 19 7 0 |) 57 12 8 0 953 14 10 |1 Os 
Fazakerle y 5 3 8 8? 5 3 1 0% | 61 22 7 0 +1 44 8 9 1 15 9 |3 1i 
Garston 51 4 4| 95 4 9 0 10% 5 3 0 11 6 1 1 154/10 6 1 1017 13 1 2 4% 
Glazebrook ............ 244 | 7 0 315 710 O 34. 8 9 JO 4 9 7 0 434/12 3 |O 16 9 0 7 
Gorton ........ A RESTE 324 7 4 gi» 8 3 0 231 9 7 |O 334 11 4 10 4 14 10 O 5 , IB 4 [0 6,5 
Guide Bridge .......... 36 | 710 213 9 7 0 3 11 4 0 33 13 1 0 443 16 7 O 51353 21 0 (0 7 
Mo „„ BR} 9 7 3 lL 4 % 3,53 13 1 4/515 9 0 4134 19 3 [0 6½ 23 7 0 TEX 
oliinwood ............ 36 9 11 3 11 4 0 33 13 1 |O 44 14 10 0 41, 18 4 |0 64 23 7 0 734 
Hyde 34 710 23; 9 7 0 25? 11 4 |0 3 13 1 E. 47% 16 7 |0 549/21 0 |0 6% 
Kenyon Junction 187 5 3 32 5 6 1 0 375 7 0 |O 472, 8 9 0 55,13 1 |O 8; 16 7 0 104€ 
Leigh and Bedford 2d 53 ie 6 1 jO 3777 70 |0 343 8 9 0 4253 13 1 |O 71 15 9 |O 8835 
Manchester 3117 4 233 83 03 9 7 % 81) 1 4 0 453 14 10 0 5341 18 4 |O 6353 
Mossle y d 42 | 8 9 24 10 6 0 3 | 12 3 |0 34 14 0 |0 4 17 6 o 5 21 10 |0 64 
Oldham 37 8 9 2:1 10 6 0 312/12 3 |O 339 14 10 0 447 18 4 (0 532 23 7 [0 73 
Prescott. e. 71 4464 49 0 Tii 6 1 0 9i? 7 0 0 10ff 8 9 1 if 12 3 1 687 
Rte 8 400 9 7 2:* 12 3 0 37 14 0 |O 4.44 17 6 0 5:21 0 |0 6 23 7 0 6: 
Staly bridge 394 | 7 10 2:8 9 710 2 11 4 0 32% 13 1 O 373 16 7 O 57% 21 0 0 653 
Warrington | .......... 18 ' 4 4 | 25 5 3 0 31 ' 61/0 4% 710 0 5 9 7 0 65/13 1 | 0 sił 
Win rn | 19 | 6 8 313 7 0,0 45, 710 |O 41 10 6 O0 615 13 1 0 8/5 16 7 | 0 105 


jn piece) to or from railway trucks or borse lorries ; tlie line for the 
conveyance of goods should not interfere with any passenger or 
ordinary road traffic ; no alteration in the existing gradients of the 
roadways should be necessary ; the maximum weight to be carried on 
each truck should be not lees than 9 tons; and the charges should 
be reasonably economical, and should compare more favourably with 
American and Continental railway rates than the present British 
railway rates. 

In the foregoing it will be noticed that one of the most essential 
conditions to ensure economy is the avoidance of loading and unload- 
ing between terminals In other words, wherever transhipment is 
necessary, the goods should be bandled in bulk and not in part. Some 
attempt has alread been made in tbat direction by certain rail- 
way companies. The South-Eastern Railway Co. have a special 
arrangement for conveying goods, passengers’ luggage, &c., from 
London to various parts of the Continent without unloading. It 
consists of a detachable van which rests upon the top of a flat railway 
truck. This van is provided with steel ropes, by means of which it 
is lifted by acrane from the truck and deposited on the deck of the 
steamboat or vice vered. For the purpose of facilitating the trans- 

of coal several South Lancaebire collieries use coal waggons con- 
structed with three detachable sections or boxes, in place of the usual 
waggon body. Each section carries on an average 24 to 3 tons of 
coal, making a total carrying capacity of the sectional waggon 73 to 
9 tons, as againtt 9 to 10 tons of the ordinary coal truck. When it is 
required to discharge these trucks it is only necersary to lift any sec- 
tion desired by means of lifting rings provided, and empty through 
a bottom door or in the usual tip method adopted, with a third chain 
attached to one end for the purpose of tipping. The above arrange- 
ment enables the coal-handling machinery at any coal terminus, &c., 
to be of a much simpler and lighter character than would be required 
for dealing with the whole truck. From the information which has 
just been given it is not difficult to suggest a system of dealing with 
goods on electric trolley lines or electric tramways which should 
prove adequate for all purposes, and which shall comply with the 
greater number of the conditions already set forth, I propose two 
forms of goods trucks, one on the lines of the Pittsburgh Express car, 
for conveying miscellaneous goods and for local traffic, but modified 
to meet conditions of English practice ; the other to be an applica- 
tion of the principle adopted by the South-Eastern Railway and the 
Lancashire Colliery Railways to which I have already referred— 
viz., detachable tops on plain trucks, provided with facilities for 
removal by means of cranes. This arrangement should answer for 
the majority of cases. The comparative sizes of this car and the 
ordinary railway truck and road lorry are as follows: Electric 
trolley truck oot, x 6ft. 6iv., railway truck 16ft. x 7ft. lOin., road 
lorry (two-horse) 17ft. 6in. x 7ft, 3in. The train in this case would 
consist of one motor truck and one trailer, carrying together from 
18 to 20 tons. The motor trucks would be of the double-bogie 
type, with an extension at each end for the motorman and con- 
trolling gear. Magnetic track brakes would have to be provided, in 
addition to electric and wheel brakes, for use on heavy gradients 
and for emergency. The trucks would also be provided with 
wooden or iron bers for supports for tarpaulin covers, when required, 


In the United States the conveyance of goods on electric trolley 
lines has been very considerably developed. The Pittsburg Express 
Co., Pittsburg, Pa, had, in 1900, in operation 10 cars, each carrying 
8 tons, the length being 29ft. 10in. overall. The company in 1900 
was making an average of 16 round trips per day, with a total daily 
mileage of 270 car-miles, or 7,020 car-miles per month. It handles 
both express packages and heavy freight of all kinds, On level and 
through runs, when there is not too much local street delivery, 
expresa trailers can be operated satisfactorily, even during the busy 
part of the street-car day, and for night runs their use is a great aid 
in reducing the cost of transport. Some considerable development of 
nen traffic on electric trolley lines has taken place in Detroit, 

ichigan, notwithstanding a bye-law which prohibits the use of 
trailers, and which levies a tax of $1 per car per round trip, regardless 
of whether the car is empty or loaded. The 2 i of goods in 
Detroit had its origin in the transportation of milk, which was 
origi-ially handled in a small compartment on passenger cars reserved 
for baggage, but which has now grown to such proportions as to tax 
daily tbe capacity of entire special cars. The rate on the different 
commodities handled is according to the value, dimensions and weight 
of each article. 

When the writer was visiting the Diisseldorf Exhibition in 1902, 
he saw a very interesting system of general goods and milk con- 
veyance on electric tramlines The line is really a light railway 
owned by the Rheinische Bahn-Gesellschaft, and carries passengers 
and goods The articles carried are piece-goods, milk and agri- 
cultural produce. The line is 22km in length, and connects the two 
towns of Düsseldorf and Krefeld, having an aggregrate population of 
350,000. "The intervening country is principally agricultural, and 
fhere is a very considerable milk traffic from the intermediate 
stations to Düsseldorf. For the carriage of piece-goods the almost 
universally current rate (in Germany) of 20 pfennige per ton per 
kilometre is charged (equal to about 31d. per ton per mile). Goods 
are conveyed in four-axled covered waggons of 8x2=16 square 
metres (175 tq ft.) floor space, having a tonnage of 10 tons. 

The South Lancashire Tramways Co. have now appointed a goods 
traffic manager who will deal with the area in which they are 
interested. The Huddersfield Town Council have contracted with 
Mesers. Martin, Sons & Co. to convey coal for seven years over the 
tramways from a railway siding. The company requires from 45 to 
50 tons of coal per day. Specially constructed waggons will be used ; 
they will hold about 5 tons of coal each, and each will be driven by 
two electric motors. There is a short line from Welshpool to Llanfair 
for the conveyance of both goods and passengers. A company called 
the Tramways Parcel Exprees Syndicate, of Bradford, Yorks., exists 
for the collection and delivery of parcels, and it is open to make 
arrangements in connection with tramway undertakings for the con- 
veyance of parcels at a mileage rate. The company provides its own 
crates and receptacles for parcels, and places them on and removes 
them from the cars, so that no delay or expense attaches to the tram- 
way authorities. Special facilities would, of course, have to be 
provided for accommodating the cratee, &c. The principal advantage 
resulting from the development of goods traffic on tramways will, of 
course, accrueto the company or authority owning the tramwaysorover 
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whose system the goods are conveyed. Theadvantagesto local authori- 
ties generally are more than are immediately apparent. For instance, 
in any manufacturing community where there are cheap freight rates 
combined with other local facilities, there the manufacturer will 
settle. Not only will the rateable value be increased, but the present 
rates will in all probability decrease. The profits accruing from 
municipally-owned electric traction undertakings are often applied 
to the relief of the rates, and in those cases where independent 
companies own and work them the roadways are not only greatly 
improved for general traílic but are also kept in repair. The 
principal public benefit in this connection, however, will consist in 
the great relief of the streets from lorry traflic. The cost of road 
maintenance from this cause alone is very great. "The surveyor to 
the Tyldesley Urban District Council finds that the cost of road 
maintenance for four years averages £233. 28. per mile per annum, 
exclusive of scavenging. In Bolton the annual expenditure on main 
roads varies from £7,000 to £10,000, and on other roads about an 
equal amount. The surveyor is of opinion that if goods were carried 
on the tramways & considerable saving would be effected, and if this 
is the experience in these towns it may safely be assumed to be the 
case also in Liverpool, Manchester, &c. 


The most important drawback has been stated to be the noise that 
would be created during the night by transporting heavy goods on 
rails through suburl's, thereby causing an almost intolerable nuisance 
to residents along the line of route. In my opinion this objection 
is very largely a matter of the imagination, to which undue impor- 
tance has been attached. The lines of route which will be affected 
already form and are used as the highways for goods traffic during 
the night, and such highways which run out of, or through any town 
of importance, are paved with granite or grit setts. The disturbing 
and irritating noise thus caused by horse-drawn lorries is very con- 
siderable, and I think is far more accentuated than would be the 
case if all goods were conveyed on raile. Instead, therefore, of adding 
any additional disturbance in this respect, the conveyance on the 
tramrails would tend to mitigate an existing nuisance. On the other 
hand, there are undoubtedly many engineering and traffic difficulties 
to be surmounted. The principal of these may be stated to be as 
follows :—1. The method of distributing goods to outlying districts, 
mills, warehouses, &c. 2. The difliculty of obtaining the sanction 
and approval of the local authority, property ownera and frontagers 
to the laying of additional lines and sidinge. 3. The arrangement 
of speed on both single and double lines of track, so as not to impede 
the ordinary passenger-car service. 4. The inauguration of the system. 


With regard to the first of these problems, it will no doubt be pro- 
fitable in many instances to lay down special lines and sidings, but in 
others some alternative method will haveto beadopted. Even if the 
horse-drawn lorry cannot be dispensed with, the cost of transference 
in bulk from the electric truck to the lorry will be far less than 
unloading trucks in railway sidings. It will, of courae, be necessary 
to provide depots in each town for dealing with goods for isolated 
districts and local traffic. Such depots would have to be provided 
with cranes, but there would be almost an entire absence of loose 
goods spreading about the floor area, which is so characteristic of 
railway goods sheds. Indeed, these depots could be comparatively 
small, as the traffic would be quick, exchanges rapidly effected, and 
the necessity for storage reduced to a minimum. Steam-propelled 
road lorries might replace horses in order to reach isolated places, but 
the use of such rolling stock would be entirely auxiliary, employed 
only for distribution in bulk. In cases where it is comparativel 
easy to obtain way leaves for poles and line supports, such as in agri- 
cultural dietricts, it will be possible to form an efficient connection 
with collieries and mills by means ot acrial ropeways. These can 
now be made to take any curvature, and the cost of a complete equip- 
ment, including power, may be taken at £1,000 per mile. A very real 
and immediate difliculty is found in obtaining the sanction to lay 
additional lines and sidings. It affects both municipal and private 
enterprise alike, although, of course, the private enterprise is in much 
the worse position. Whether powers have been obtained under the 
Tramways Act or Light Railways Act, the whole course of the original 
procedure of applying for powers has to be repeated for every addi- 
tional line required. It is true that the Board of Trade can exercise 
very limited powers in this respect, but after a concession has been 
obtained in the usual way, it should not be allowed to remain prac- 
tically impossible to obtain such reasonable and beneficial exten- 
sions as special short lines to mills and sidings from the pre-deter- 
mined track. Under existing legislation, therefore, it is possible for 
a local authority or private individual to withhold in the most arbi- 
trary manner the consent which is necessary to lay even a special 
siding into a works. This appears to me to be the most important 
condition to be remedied, and comprises the key to many of the 
other difficulties, 

The arrangement of speed for goods traílic on both single aud 
double lines of track, so as not to impede the progress of the pas- 
senger cars, is a matter of importance. Passenger cara have to be 
run at a high rate of speed, and it is obvious that in many cases it 
would be neither convenient nor economical ty» convey goods trucks 
at the same rate. It will, therefore, probably be foun’ more con- 


venient to convey very heavy goods principally during the night 
time, but for loads of not more than 5 tons per truck, no inconveni- 
ence to passenger traffic should occur. It must be remembered that 
passenger care, although running at a high rate of speed, make fre. 
quent stops, and that, in consequence, the average rate will be not 
greater than that attained by a goods car. When, however, the 
traffic in goods becomes of considerable magnitude, it will pay to 
lay special sidings. I have catalogued as one of the difficulties the 
actual inauguration of the systera, and it might well be considered a 
hopeless prospect if a complete solution of every detail were neces- 
sary before a commencement could be made. Asa matter of fact, 
although I have dealt with many aspects, no such complete solution 
is required. Each case will present phases of purely local interest, 
and therefore in starting such a system I advise emall beginnings. 
Many of the problems will thus solve themselves. We can start 
with fairly well standardised conditions as regards track and over- 
head equipment, Interchange of traffic and through running in con. 
nection with contiguous undertakings will in nearly every case be a 
necessity, and the arrangements should follow the lead of the railway 
companies, Prior to any such necessity, however, it will probably 
be found advisable to make a commencement with local requirements, 
In many undertakings there exist large mills and factories providing 
cartage for hundreds of tons of goods weekly, and in some single 
instances as much as from 300 to 500 tons per week. Some of the 
collieries in the South Lancashire area have an output of from 500 to 
1,000 tons per week for local use only, such as supplies to mills, gas- 
works, &c., and for which the usual cartage charge is 10d. per ton 
per mile, In such cases the railway is of no use whatever. 


DISCUSSION. 

Mr. EARLE thought that the difficulties of distribution of goods by 
electric tramways had not been fully stated, although he had no doubt 
that Mr. Gibbings was fully aware of those difficulties. The figures given 
for Liverpool could hardly be a guide as to what could be done by electric 
tramways; for instance, much would be going into stores for a long time 
before being finally delivered to the consumer. He would like to ask 
Mr. Gibbings if he had obtained any definite figures as to savings to be 
effected by electric tramways carriage of goods over that by the usual 
methods. House-to-house distribution would mean that deliveries would be 
much belated ; he therefore thought that there must be large distributing 
centres, and, consequently, a large amount of subsidiary traffic. If any- 
thing were done, it seemed to him that the electric cars should go right 
into the railway sheds, and thus take the place of the present railway 
delivery. Useful figures might be obtained from the Isle of Man. He 
asked what form the working arrangements would take over the lines of 
different companies and who was to own thecars? 

Mr. SHEFFIELD said in the United States the bye-laws were different 
from those in force iu this country. . 

Mr. DAY said the subject of goods traftic by electric tramways was now 
under discussion between the Bolton Corporation and the owners of the 
South Lancashire tramways, and he would much like to get from Mr. 
Gibbings some idea as to the terms he would suggest for intercommunica- 
tion between different companies. 

Mr. LINDLEY did not see how goods and passenger tratlic could be 
made to agree. He suggested feeding the tramways by automobiles. 

Mr. TWINBORROW said that vested interests and conservative 
notions would go far to stop developments of such traflic. As to the car- 
riage of coal, he thought the most important point of view to be con- 
sidered was that of the consumer, and it should be borne in mind that 
the present cart was a self-discharging vehicle. One of the chief dificul- 
ties to be overcome was that of grade. Cars would have to be designed 
with motors on all axles, and consequently it would never do to have such 
ears standing in sidings for a day or more at a time. 

Mr. GIBBINGS, replying, said he had given the table of the Liverpool 
traflic only, as an indication of the enormous traflic of the country genet- 
ally, and owing to the fashion in which goods were handled he thought 
there was every opportanity for the tramways to come in somewhere. 
He was afraid he could not say much as to the running terms over 
different companies lines, but thought that was one of the points which 
after small beginnings and the general following of railway companies 
methods would settle itself; it was, at any rate, absolutely necessary V 
start on a small scale. If goods were to be dealt with on tramways, it 
would be by means of trucks with movable bodies. He had had & special 
canvass made of the South Lancashire district, and had been surprised to 
learn how great was the weight of goods hauled by horse tratlic. 


Royal Commission on London Traffic. —It has been arranged 
that six of the members of the Royal Commission on London 
Traffic shall visit the United States in order to thoroughly 
inspect all systems of traction there. Mr. Lynden Macassy, 
the seeretary, sails on August 28th to make the arrangements, 
and the following members of the Commission leave on Sep- 
tember 18th :— Sir David Barbour (chairman), Lord Ribbles- 
dale, Sir Francis Hopwood, Sir John Dickson-Poynder, Mr. 
George Gibb and Sir George Bartley. The sittings in London 
for the purpose of taking evidence will be resumed in Novem- 
ber, but it is not expected that any report will be published 
until the end of next year. 
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THE DEVELOPMENT OF ELECTRICAL ENERGY 
SUPPLIES.* 


BY MARK RUDDLE, 


When we see works costs” recorded as low as 0 62d. per unit, 
one is sometimes tempted to think that little further improvement 
is to be reasonably expected, and with our knowledge of the steam 
production economies hitherto achieved in other branches of the 
engineering profession, it is a natural conclusion to arrive at ; but if 
we examine in detail the cbain of operations from the coal heap to 
the consumers’ terminals, some startling losses of energy will be 
found on the road, a reduction in some of which to the extent of 
5 per cent. would effect a revolution in the industry. Starting with 
the coal heap, we find that, under favourable conditions of high-class 
plant, the energy liberated by the combustion of coal in the boiler 
furnace will be reproduced as steam at the ergine stop valve with a 
thermal efficiency of 77 per cent., though in ordinary practice much 
lower efficiencies are frequently realised. The efficiency of the engine 
under best conditions ot load may be fairly taken at 17 per cent., 
thus bringing the combined thermal efficiency of engine and boiler 
plant down to 13 per cent., or, in other words, 87 per cent. of the 
energy produced in the boiler furnace is dissipated unused before 
work is done on the electrical generator. Continuing the analysis, 
the efficiency of the dynamo may be averaged at 92 per cent, and 
consequently the average elliciency of the generating plant is reduced 
to 1196 per cent. The efficiency of transformation and distribution 
may be taken at 85 per cent., and the combined thermal efficiency is 
now reduced to 10:1 per cent. of the original energy contained in the 
coal supplied to the boiler furnace, Coming now to the consumers’ 
premises, we find the current-consuming devices in general use again 
lowering the thermal ¢iliciency. In the average incandescent lamp 
as now made, the proportion of visible to invisible rays is as 1 to 23, 
or approximately 5 per cent. thermal deflciency, and this lowers the 
proportion of the original energy reproduced as useful work in the 
consumers lamp to 05 per cent, showing a total loss of energy 
from the coal heap to the incandeecent lamp to be 99:5 per cent. 
The arc lamp has a greater etliciency, as the proportion of visible 
raya amounts to 10 per cent, owing to the very high temperature 
attained in the are; but even with this only a little more than 1 per 
cent. of the original energy is reproduced as light. I mav mention 
that the gas flame is as poor a converter of energy as the incandescent 
lamp, and only farnishes from 4 to 6 per cent. of the energy supplied 
to it as useful light. 

In the distribution system, if improvements were made in the 
manufacture and efficiency of storage batteries, their use on a large 
scale would become universal, and would effect an enormous saving by 
permitting the generating plant to be kept on full load while running, 
with consequent improvement of steadiness and reliability of the 
supply, together with minor eavings of attendance at periods of light 
load. The immediate feasible improvement is, in my opinion, needed 
in the incandescent lamp itself, which has such an absurdly low 
efficiency. The osmium filament lamp is one of the most promising, 
and under prolonged laboratory tests has shown efficiencies of from 
0 9 to 1:4 watts per candle, and the falling off in candle-power after 
1,000 hours burning was only 10 to 12 per cent. There are still 
some manufacturing difliculties which have to be overcome in the 
filament, as the highest voltage is at present limited to 60, but this 
is, of course, only a question of time. The Nernst lamp is gradually 
coming into use, but the commercial efficiency is very unreliable at 
present, though this, no doubt, will gradually be improved. Electric 

as lamps of the Hewitt and other types are also showing promising 
fatten, as lamps having efliciencies of 0:3 watt per spherical candle- 
power have been exhibited, and though at present they po:seas objec- 
tionable colour features, it is certain that future developments of an 
important character may reasonably be expected. The utilisation of 
energy by electric motors is on a much more satisfactory basis than 
is its conversion into artificial light, as efficiencies of 80 to 90 per 
cent. are to be found in everyday practice now. In the way of 
5 the supply we must not only look to the large users of 
power for flattening our load curve, but recognise that the small one; 
can play a very important part. 

In connection with the proper execution of work aren consumers’ 
premises, I desire to draw attention to a practice which is rapidly 
growing, and which, if allowed to continue unchecked, will 
undoubtedly prove a serious matter in the future. I refer to the fact 
that in drawing up specifications for new buildings in which electric 
lighting is to be adopted, architects include a complete specification 
of all the details of wiring, fittinge, &c, and describe minutely the 
exact method in which it is to he carried out, as well as naming 
themeelves sole judges of the proper execution of the work. In some 
cases, I am aware, the architect has consulted a qualified electrical 
engineer, and has embodied his specification in the general building 
one, but completely ignores the fact officially, and does not name 
him in any way. In other cases the specifications show that 


* Abstract of a Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers. 


the clauses have been evolved by some unqualified person with 
the aid of some popular treatise and a maker's catalogue. The 
result frequently is that the completed work proves unsatis- 
factory to the client, and electric lighting gets a bad name from 
this improper interference with the legitimate work of another pro- 
fession; and it is time to make it understood that this branch of 
electrical engineering is not to be placed in the same category as 
en gasfitting or electric bell work, though, indeed, the latter 
requently calls for a considerable amount of technical ability to 
ensure permanent eatiefaction. This is a matter which fire insurance 
companies should take up for their own protection, as it would 
undoubtedly be a great relief to them to know that the installation 
work had been designed and carried out under the supervision of 
a qualified member of the electrical engineering pri feseion. 


DISCUSSION. 


The CHAIRMAN (Mr. M. C. Olsson) referring to the question of capital 
outlay in central station equipment, drew attention to the difference 
existing between the outlay of capital in an ordinary business, in which 
increased plant is only erected when the demand arises, and in an elec- 
trical supply business where an immediate large outlay is necessary before 
operations are begun, and urged this as one reason for supply authorities 
making as low a charge per unit as possible in order to invite sufficient 
business to make the large capital remunerative early in the career of the 
undertaking. He agreed with Mr. Ruddle that wiring should be superin- 
tended by engineers, but thought that a great deal was to be said on the 
side of the architects, especially in such matters as the choice of fittings 
and the appearance of the finished work. 

Mr. W. M. HARRIS said that it was impossible for a station engineer 
to make a station pay if it was unduly hampered with capital, and 
certainly not by fixing the price low with the hope of inducing increased 
custom. 

Capt. PURCELL (superintendent of Dublin Fire Brigade) mentioned 
that during the 10 years that a public supply has been in existence in 
Dublin only one fire had occurred, the cause of which could be traced to 
electricity, and this was a case in which *' combination fittings" for 
gas and electric light had been used, one of these having been the source 
of the fire. 

Mr. W. TATLOW noticed the omission of any reference to gas engines 
in the Paper, and pointed out that their thermal efficiency is much higher 
than that given in the Paper for the steam engine, but admitted that at 
present they are not suitable for running alternators in parallel. He 
thought it possible, however, that non-synchronous alternators, such as 
those of the type recently designed by Heyland, might lead to an advance 
in this direction. Speaking ot the inefficiency of the incandescent lump, 
he mentioned that some years ago—about the time of the discovery of 
helium— Prof. Reynolds exhibited at the Royal Dublin Society a vacuum 
tube which had contained this element, and which emitted a very brilliant 
glow. This attracted a great deal of attention at the time, but he had 
heard nothing of it since. He thought osmium lamps might be run in 
series, or that it might possibly pay to reduce the voltage by means of 
transformers on alternating systems. He reminded members that the 
all-round power-factor of three-phase motors might be taken as 0-8, and 
that the average resultant current in mains would, therefore, be as 1:25 
is to 1, and the watts loss in mains as 1:6 to 1. 

Mr. J. BOUCHER supported the view that architects should draw 
wiring specifications, for which, he said, no genius was required ; he con- 
sidered that ceiling roses, switches and other fittings were susceptible of 
considerable improvement from the artistic point of view. 

Mr. RUDDLE, in reply, mentioned a case, within his personal know- 
ledge, of an architect in London who had drawn a specification and had 
even designed ceiling roses and switches. The result was a disastrous tire, 


An Oil Engine Central Station. What is claimed to be the 
first American central station equipped throughout with Diesel 
oil engines has been running—according to the American 
Electrician—since the middle of last July in Jewett City, 
Conn., à town of 3,000 inhabitants, Steam power plant could 
not be considered by the small community, on account of its 
high first cost, and the authorities decided upon an oil engine 
installation, after receiving a guarantee from the contractors 
to the effect that the crude oil consumption per brake 
horse-power-hour of the engines was not to exceed 0'47lb. at 
full load. The cost of attendance being a comparatively small 
item, a kilowatt-hour, including wages and supplies, with crude 
oil at 4-6 cents. per gallon delivered, was calculated to come to 
about 1 cent. The station, 37ft. Sin. by 30ft. Sin. overall, contains 
two 60kw. single-phase 2,200-volt 60 — alternators, belt driven 
by two 75 B. H. P. triple-cylinder Diesel oil engines, the cylinder 
bore of which is 10in., the common stroke being l5in., with 
cranks displaced by 120deg. one from the other. A brick 
chimney, 8ft. high, serves for conducting into the atmosphere 
the exhaust gases. Underneath the engine room are located 
two oil storage tanks, the combined capacity of which is 
6,500 gallons. The wiring and switchboard arrangement of 
the station is carried ont on usual lines. 
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ELECTRICAL LEGISLATION DUBING 1903. 


Early in December last year we briefly enumerated the 
Bills affecting electric lighting, traction and power distri- 
bution which were to be placed before Parliament during the 
session of 1903, and now it will not be withont interest 
to analyse the results of the past years work, as far as 


electrical legislation is concerned. 


In the first place, the usual crop of measures were abandoned 
before they had proceeded very far on their legislative journey, 
and of the more important ones mention may be made of the 
London to Brighton mono-rail scheme, the Crystal Palace- 
City tube railway Bill, and the Bill promoted by the London 
County Council, in which an effort was to be made to purchase 
the undertakings of all the electricity companies in the county 
of London. The last-mentioned, by the way, was not dropped 
voluntarily by the County Council, but through a hint from 
the Government that the principle of the measure might be 
embodied, in another session, in a more comprehensive Bill 
relating to the whole of the United Kingdom. Then there 
was the abandonment, by common consent, of practically all 
the tube railway schemes consequent upon the somewhat 
belated appointment of the Royal Commission on London 
Traffic, which now promises to delay for yet another session 
any progress in this direction, as it is generally conceded that 
no new projects will be passed before the report of the Com- 
mission is laid before Parliament, and this cannot take 
place for many months. Two tube Dills were allowed to 
proceed—viz., the extension of the City and South London 
line from Islington to Euston, which was passed, and the City 
and North-East Suburban Railway, which, all who followed 
our reports of the Committee proceedings before the House of 
Commons will agree, met with a deserved fate; the Bill was 
very properly rejected on financial grounds. Thus, somewhat 
unexpectedly, Bills dealing with underground communication 
in London were not a strong feature of the session. 
Considerable interest has been directed towards an outbreak d 
anti-municipalisation which revealed itself in many ways. The 
first serious indication of this occurred in connection with the 
Willesden Urban District Council “omnibus” Bill, in which the 
Gas Light and Coke Co., as ratepayers in Willesden, asked for 
and obtained the insertion of the now famous Bermondsey i 
clause, stipulating that the period after which the charges 


should be adjusted to meet the expenditure in that case should 
be 12 months. We have more than once expressed oU 
opinion upon this matter, 


and so will be content on the 
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present occasion with echoing a remark made at the convention 
of the Incorporated Municipal Electrical Association this year 
that, if an undertaking does not pay, it will not be any the 
more likely to pay by raising the charges. But, encouraged 
by the success of the Gas Light and Coke Co. in the case 
of Willesden, other gas companies throughout the country 
followed in its footsteps, with, however, but modified success. 
The local gas companies of Walton-on-Thames and Warmley 
(Bristol) asked for the insertion of the same clause, in an ordi- 
nary Provisional Electric Lighting Order, at the hands of the 
Board of Trade, but the Board, fearful of creating a precedent, 
sent the matter to the House of Commons, which inserted the 
provision, but fixed the period for the adjustment of tariffs at 
three years. "This is practically no concession to the gas com- 
panies, as any efficiently organised and properly managed 
electrical undertaking ought certainly to be made profitable 
within that period. 
. In connection with the only two power schemes which were 
opposed—viz., the Somerset and District Electric Power Bill 
and the North-Western Electricity and Power Gas Bill—this 
same spirit of antagonism to municipal trading manifested 
itself. For practically the first time, on any considerable 
scale, towns at present owning large electricity supply 
undertakings have been included in the area of the company, 
and competition will be forced upon them, under certain. con- 
ditions it is true; but this was certainly not contemplated at 
the time the Corporations embarked upon their electrical 
enterprises. Other power schemes passed were the Carmar- 
thenshire; Fife; Shropshire, Worcestershire and East Denbigh- 
shire; Scottish Central; and Carnarvonshire Bills. The Irish 
water power scheme was withdrawn, but is to be presented 
in a somewhat modified form next year. Another matter upon 
which the municipalities have encountered much opposition 
has been with regard to free wiring and the supply of fittings. 
Here we are bound to confess that our sympathies are with 
the opponents and not with the local authorities. As we 
have repeatedly pointed out, in more than one case has this 
trading been carried on illegally, and in view of the Barnstaple 
test case there cannot be much doubt that municipal electricity 
undertakers are acting ultra vires in undertaking wiring and 
fitting contracts without special statutory authority. The 
whole point of this matter is disagreement between local 
authorities and local contractors, and the conference between 
the London Electrical Contractors’ Association and representa- 
tives of the municipal boroughs in and around London a short 
time ago, emphasised the thin line which exists between opposi- 
tion and agreement. Happily, for the good of the ratepayers, 
many Corporations are now recognising the wisdom of the policy 
of coming to agreement with the local contractors. Sheffield 
is à case in point, and Belfast is another. The London County 
Council's Bill which sought to empower the Borough Councils to 
borrow money for the above purposes would not, probably, have 
met with the fate it did had the Council agreed to put the 
actual work of installation out to contract. The general tendency 
at present, however—outside London at any rate—seems to be 
for the local authorities to yet the necessary special powers to 
undertake the work, and then, with good common sense, to 
place it in the hands of local contractors. In a number of 
cases this year such proposals have gone forward unopposed. 
Electric traction has provided several interesting items. 
The London County Council’s perennial application for a 
tramway along the Victoria Embankment was only rejected 
on second reading in the House of Commons by a majority of 
one. The much-talked-of conflict between the Birmingham 
Corporation and the British Electric Traction Co. resulted in 
the failure of the latter to secure compulsory running powers 


over the city lines, and the Corporation has now actively taken 
in hand the conversion of the existing nondescript and antiquated 
“system” of tramways in Birmingham to electric traction. In 
the South Shields Corporation tramway Bill the notorious 
“Bermondsey " clause was inserted on the opposition of the local 
vas company, the period of adjustment being in this instance fixed 
at one year. The gas companies, too, have revived the question 
of electrolysis, and severe struggles were experienced during the 
passage of the Brighton and Beckenham Municipal Electric 
Tramway Bills in inducing the Parliamentary Committees to 
add to, or modify, the standard Board of Trade clause which 
gives owners protection under this head. An agreed clause 
was inserted in the Brizhton Bill limiting the compensation to 
damage from the lines provided for in that particular Bill, and 
a settlement was also arrived at in the case of the Worthing 
Tramways Bills, but in the case of Beckenham the Committee 
inserted a special protection clause, When the Bill came 
before the House of Lords, however, the clause in question 
was removed before the Bill was passed. The London County 
Council received a shock to its susceptibilities when the Com- 
mittee considering the Beckenham Bill allowed a short length 
of tramways to be constructed in the County of London 
without its consent, and a futile attempt was made when the 
Bill came on for third reading in the House of Lords to undo 
this. The Beckenham lines are to be leased to the British 
Electric Traction Co. and the London County Council is to 
have running powers over the particular section in London, 
and may also purchase it at the end of 21 years. A system 
of trolley omnibuses has been sanctioned for Stroud and dis- 
trict in Gloucestershire for the less populated districts of an 
area in which it is proposed to construct electric tramways; 
and, in the domain of heavy traction, the London, Brighton 
and South Coast, the South Eastern and Chatham, the 
Great Eastern, and the Taff Vale Railway Companies, as 
well as the Cheshire Lines Committee, all take powers to adopt 
electric traction, although there docs not appear to be any 
prospect of immediate action in this direction on the part of 
any of these undertakings. 

The Government’s Bill facilitating the use of electric trac- 
tion on railways was a necessary measure, and in being passed 
this Session met with better treatment than a few other elec- 
trical Bills introduced by the Government. For instance, 
there was not time to pass the London Electric Lighting Bill, 
which has reference to the adjustment of the electric lighting 
areas with the Borough Council areas, nor the Electricity 
Supply Bill, which was to amend the provisions of the Electric 
Lighting Acts of 1882 and 1888, and may possibly be con- 
sidered as the first draft of the general bill promised to the 
London County Council as mentioned in the first part of this 
article. The BiH which sought to make the. Light Railways 
Act of 1896 a permanent measure, too, was withdrawn after 
second reading in the House of Lords, the only apparent reason 
being lack of time. In addition to the Railways (Electrical 
Power) Bill, the Naval Works Bill, which includes the expen: 
diture of £1,500,000 for the electrical equipment of all tho 
naval dockyards and workshops was, however, passed. 

Reverting to tube railways, one point which has exercised 
the London County Council not a little has reference to the 
relationship hetween the Underground Electric Railways Co. 
of London and the subsidiary companies connected therewith, 
The Great Northern, Piccadilly and Brompton tube railway 
is to be leased in perpetuity to the Underground Company 
under a clause which was inserted in an Act in 1902, at the 
extreme end of the Session, a clause which, the County Council 
asserts, was only passed through an oversight. This Session each 
of the remaining associated companies applied for powers to lease 
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their undertakings to the Underground Company in a similar 
manner, but the vigorons opposition of the London County 
Council was instrumental in the rejection of the clause in one 
instance and its withdrawal in all the others. As the matter 
is being investigated by the Royal Commission on London 
Traftic nothing more need now be said. 

The payment of interest out of capital during the period 
of construction has been granted to several statutory concerns, 
notably to the power companies, including the Cleveland and 
Durham Company, the Fife Company, and the Canarvon Com- 
pany, whilst the City and South London Railway Co. has also 
been allowed to do this in respect of its extension to Islington. 

Several Bills raising special points have also been dealt 
with. The Wood Green Urban District Council Bill sought to 
empower the Urban District Councils of Hornsey, Edmonton 
and Tottenham to give, and the Wood Green Urban District 
Council to take, a supply of electricity “in bulk." The House 
of Commons passed it, but when the measure came before the 
House of Lords it was rejected, chiefly by reason of the oppo: 
sition of the North Metropolitan Electric Power Distribution 
Co., who claimed’ exclusive rights for supplying“ in bulk" 
to that part of Middlesex. This same company, too, has 
considerably strengthened its position by having succeeded in 
passing its Dill providing for the acquisition of the Willesden 
Urban District Council's generating station, which is already 
running. A feature of the Session has been the willingness 
with which promoters have placed themselves in the hands 
of the Doard of Trade for the settlement of minor points. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— — 


Beginners Manual of Submarine Cable Testing and Working. 
By G. M. Baines. (London: ‘The Electrician” Printing and 
Publishing Co., Ltd.) 1903. 7s. 6d. 

In the year 1868 the late Mr. Latimer Clark produced “ An 
Elementary Treatise on Electrical Measurement,” which went 
some way towards explaining, by geometric methods and by 
analogy, the significance of “electrical potential" (or, as then 
termed, “electric tension”), ‘ resistance,” “quantity” and 
“ induction,” the latter covering the electrostatic capacity of a 
Leyden jar, or submarine cable, system.. The treatment of 
these subjects was singularly lucid, but the book was 
somewhat marred by a haphazard mixture of elementary 
instructions with manufacturers’ formule and reference 
tables concerning quantities of material—altogether innocent 
of order or method. A little later the academic part 
was dropped in favour of the “Table and Formule,” pure 
and simple, under the joint authorship of Mr. Clark and 
the late Mr. Robert Sabine. Until the recent appearance of 
Mr. Baines’ volume, however, there has been no real attempt 
at providing the submarine calle electrician with an insight of 
the fundamental principles with which he has to deal. No 
doubt many engaged in this class of work, when studying the 
elements of the subject, have (like the present reviewer) 
collected together sufficient notes to fill a book somewhat on 
these lines, but such have never proviously been published in 
the form of a treatise or manual, and Mr. Baines is to be con- 
gratulated on the result of his clear-minded and well-ordered 
researches. There are, of course, several other works which 
deal with testing—to some of which the author refers in his 
preface—but these are more advanced in character, and 
Mr. Baines’ book should serve as a preliminary subject for 
study. A knowledge of algebra is said to be here almost 
entirely dispensed with, but the author very properly explains 
in his preface that some work in algebra—as far as quadratic 
equations, at any rate—will be desirable if a proper under- 
standing is to be obtained of all that concerns the electric 
tester of submarine cables, 


The general scheme of this little book is all that could he 
desired, and superior in many ways to similar works, The 
various chapters deal with, inter alia, (u) Ohm's law, (b) the 
different, batteries and accumulators employed in cable testing 
and working—their E.M.F. and resistance, (c) testing appa- 
ratus, (d) the Wheatstone bridge and conductor resistance 
test, (e) the insulation test, (f) inductive capacity of a cable 
and condensers, (y) fault testing and localisation, (h) cable 
working apparatus, (i) the duplex system and apparatus, 
(j) automatic (machine) transmission, and finally— though, 
perhaps, somewhat unnecessarily— with the principle of the 
dynamo, the microphone and the telephone. 

There is one little matter which might suitably receive 
attention in Mr. Baines’ manual, and that is the substitution of 
the term “knot” for “naut” or “N.M.” The somewhat 
popular but mistaken use of the former term in cable work is 
unfortunate, inasmuch as ship speeds have often to be referred 
to, and a knot is in reality a speed of 1 nautical mile per hour. 

The great merit in Mr. Baines’ manual lies undoubtedly in 
the fact that the inside of a condenser, resistance box, &c., is 
imbued with a certain mechanical reality —such as has never 
been before presented by the aid of geometrical diagrams and 
suitable ar.alogies. CHARLES BRIGHT. 


Valves and Valve Gearing. By Chanls Hurst. 3rd eliticn, 
(London: Charles Gritlin & Co.) 8s. 6d. 


The book is divided into three parts, the first dealing with 
the simple valve gear, the second with trip gears in connection 
with Corliss valve, and the third with trip gears operating 
drop valves. Considering these parts in greater detail, the first 
chapter is concerned with the ordinary excentric gear operating 
one slide valve which performs all the functions of the steam 
distribution. Expansion gears, in which “ cut off” is effected 
by a valve sliding on the back of the main valve, are described 
in the next chapter, and different types of governors used in 
the operation of these gears are illustrated.. Link motions are 
taken up in the third chapter, the Stephenson, Gooch and 
Allen motions all receiving attention. Radial gears, the Joy, 
Hackworth and Bremme, are considered in the fourth and 
last chapter of this section. 

The first chapter of Part 2 ts devoted to Corliss gears 
working without trips. Details of the Corliss valve are given, 
as are also the peculiarities of the motion of the wrist plate. 
Trip gears involving the use of one eccentric are dealt with in 
the next chapter, and, in addition to the Corliss gear, details 
are given of the Reynolds gear used on the Allis engine. The 
third chapter of this section is reserved for the consideration 
of double eccentric gears with trip motion, and here Musgrave’s, 
the Spencer and Inglis, the Crab Claw, Dobson’s and Good- 
fellow’s are illustrated and described in a simple and interesting 
manner. In the next chapter, the Frickart, Farcot and 
Wheelock gears, all specially designed to give a large range 
of trip, are explained. 

One chapter, containing an interesting account of the Sulzer 
gear and describing incidentally Cornish or double-beat valves 
as used in modern practice, constitutes the third part. 

The book is eminently a practical one, and the illustrations 
are well chosen and clearly reproduced. Zeuner's valve diagram 
is used throughout the book to examine the valve motion and 
the distribution of steam, whilst the Reynolds diagram is 
explained in connection with the Meyer valve gear, a gear 
whose action is made very clear by the use of this particular 
form of diagram. A feature of the book is the entire absence 
of the usual multiplicity of probable and improbable problems 
to be solved by the geometrical properties of the Zeuner valve 
diagram. Every problem given has a direct practical purpose. 
Rules for proportioning the parts of the different kinds of valve 
gear described and also many valuable practical hints are dis- 
tributed throughout. The book will be found useful by 
draughtsmen, and interesting to all concerned in engine design. 


The Proportions and Movement of Slide Valves. By W. D. 
WanxsbrougH. (Manchester: The Technical Publishing Co., Ltd.) 
4s. 6d. 

This is the book-form of a series of articles which appeared 

in the Mechanical World. It consists of a collection of 50 


problems in connection with the ordinary slide-valve gear, 
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gears with expansion plates, and the Meyer gear, solved chicfly 
by the use of the Zeuncr valve diagram. The effect of the 
obliquity of the connecting rod on the distribution of steam is 
not considered in any of the problems, and this is clearly 
stated by the author at the outset. A student wading through 
these problems should get a good deal of knowledge concern- 
ing the properties of the gears considered. 


Magnetic Declination Tables and Isogonic Charts: United 
States Ooast and Geodetic Survey. By L. A. Bauer. 
(Washington: Treasury Department.) 1902. 

Besides an historical treatise of considerable interest on 
Terrestrial Magnetism, this volume contains a full account of 
the American methods of determining magnetic “ declination ” 
(the author excludes the term “ variation " for this quantity), a 
large number of declination tables for January 1, 1902, maps 
showing the lines of equal magnetic declination for the United 
States and Alaska, and a description of all American magnetic 
stations, including 15 in the Philippine Islands, 20 in Porto 
Rico and 109 in Alaska. The author deplores the fact that so 
few trustworthy data are available for the Atlantic and Pacific 
oceans. The only observations on record are practically those 
made in wooden ships 50 or 100 years ago. They may be out 
by Ideg. of declination on the high sea, but the error becomes 
greater near the coast, where it is more dangerous. The 
tables now given are a collection of all the most recent obser- 
vations made at the various stations, reduced to 1902. But 
many of the observations are not more “recent” than the 
early years of last century. 


The New Volumes of the Encyclopedia Britannica. (Edinburgh 
and London: Adam and Charles Black and The Times.) 1902. 
EIGHTH NOTICE. 

Vol. XXXII. (PRI—STO) contains but few articles of special 
interest to electrical engineers. Under the heading “ Rail- 
ways, some references will be found to the application of 
electricity in connection with signals and light railways. A 
short treatise on tramways, forming a part of the article cited, 
deals almost exclusively with the financial success of electrically 
operated tramways, the technical side of this subject being 
avoided to a large extent. An interesting biographical notice 
describes the life of the late Sir G. G. Stokes, his disinterested 
readiness to help struggling students being especially com- 
mented upon. A brief sketch is given of Prof. W. K. Réntgen’s 
early life, particularly with reference to his experiments which 
ak up to the discovery of those rays now known by his name ; 
this discovery has, no doubt, stimulated to a large degree the 
active and so promising research in regard to other rays. 


MEASUREMENT OF POLYPHASE POWER. 


BY R. C. CLINKER. 


In a recent issue of the Electrical World and Engineer. of 
New York, Mr. G. Faccioli gives a simple demonstration of the 
two-wattmeter method of three-phase power measurement. In 


connection with this, it occurred to the writer that the two-watt- 
meter arrangement is but a particular case of a three-wattmeter 
connection with the resistance of the potential coil of one of 
the wattmeters reduced to zero. Hence, if it be shown that 
the sum of tle readings of three wattmeters connected as in 
the adjoining diagram gives the power— whatever the values 
of the resistances of the potential coils of the wattmeters -the 
truth of the two-wattmeter method is at once deducible. 


| a diagram of the rotor and stator connections. 


Let | continuous-current machine. 


the three wattmeters W,, W, and W, be connected, one in each 
line, and let their potential coils be connected to a common 
junction, P. Then the sum of the three readings will give the 
total power, whatever the resistances of the potential coils— 
7.e., Whatever the potential of the point P may be. 

Let V,, V, and V, be the instantaneous potentials at A, B 
and C respectively. 

Let V, be the instantaneous potential at the common 
junction P. 

Let II, I, and Io be the instantaneous currents in phases A, B 
and C respectively. 

Then the total instantaneous power passing is equal to 


Vali Vul, t Vele . (1) 
The instantaneous power shown by the wattmoters is equal to 
L(V,— Ve) + IA( Va- Vr) + (Vc - Vr) 
I. VAT IVI T IVe- VI, + Int Ie). 


But as the last term — zero, this expression is the same as in (1). 

Hence the sum of the readings of the wattmeters will be the 
total mean power passing. 

This proof is obviously perfectly general, being true for any 
wave shape or condition of balance of the circuits. Also, no 
assumption has been made fixing the potential of the point 
P—ze,, the wattmeter resistances may have any values. If, 
for instance, we reduce the resistance of W, to zero—i.e., short 
cireuit its potential coil by a wire—the other two wattmeters 
will read the total power. This is the usual two-wattmeter 
method, in which we have the potential at P the same as that 
at one corner of the triangle of voltages. 

The writer has never seen the above proof of the two watt- 
meter method in print, and believes that it affords a very 
simple demonstration of this method. | 


THE WAGNER SINGLE-PHASE MOTOR. 


The chief point in connection with this motor is that it 
works with a commutator only until brought up to synchronous 
speed. As soon as this is attained a regulator actuated by 
centrifugal force (see Fig. 1) takes off the brushes from the 


2— ee — 


5 | 
-~ 3 A Tta | 
nn ~ — 55 H 
Fis. 1.—Section of Wagner Single-phase Moter. 

commutator, which is vertical, at the same time short-circuiting 
all the segments and thereby converting the machine into the 
equivalent of a squirrel-cage motor. Should the specd of the 
machine drop from any cause the regulator automatically 
brings the brushes again on to the commutator. Fig. 3 gives 
As indicated 
in the curves (Fig. 2), the starting torque, in the case of the 
motor being started with a resistance, is more than one and a- 
half times the normal for a starting current equal to that at 
full load, and it is a curious feature of the Wagner motor that, 
for a time, the torque increases with diminishing current. 
According to the curves the motor will start vigorously and 
accelerate quickly; sparking is said to be non-existent. The 

power-factor at starting is given as not less than 0'30. 
Mechanically, the motor is constructed on the lines of a 
The four brushes are connected 
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as shown in Fig. 3; the rotor possesses an ordinary progressive 
continuous-current winding, and the stator and rotor are, of 
course, laminated. The motor has been manufactured, in 
small and medium sizes, by the Wagner Electric Mfg. Co. of 
St. Louis for some time past, and appears to be fairly exten- 
sively used in America, not only on single-phase circuits, but 
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Fic, 2.—Starting Tests made on a Wagner 3 E. r. Single-phase Motor. 
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particularly in three-phase current installations, the reason 
being that, for small and medium-sized motors, at any rate, 
the first cost of motor, transformer, cable connections, starting 
resistance and accessories for three-phase working does not 
compare favourably with that for the more simple single-phase 


Fic. 5.—Diagram of Connections of Wagner Single-phase Motor. 


motor in question. A motor of this kind is also easier to 
control, and if, in distributing the motors, copsideration is given 
to the balancing of the three-phase system, no inconvenience 
will be experienced from this source. 


STANDARD TRAMWAY RAILS. 


— 


The following are the most important provisions of the 
specification for “ British Standard Tramway Rails and Fish- 


plates," just issued by the Engineering Standards Committee, 
and commented on in our editorial columns :— . 


Chemical Composition.—The steel is to conform to the following limits: 


Carbon ........ c —— ÉD .. . . 0:40 to 0°55 per cent. 
Manganese FC .. . .. 070 to 1:00 do. 5 
Silicon not to exceed .......... —€— e do: 
Phosphorus not to exceed .......... 00 do. 
Sulphur not to exceed dll ueno. 0:08 do. 


The manufacturer is to furnish carbon determinations of each cast, 
and a complete chemical analysis for each rolling, or if a rolling exceeds 


100 tons, for each 100 tons or part thereof. The engineer may make 
independent analyses, and in case of difference samples may be analysed 
by an independent metallurgist to be mutually agreed upon. 

Payment by Weight.—Rails are to be paid for aecording to actual 
weights before drilling or punching, the weights to be ascertained by 
weighing sample rails not less than 30ft. long during the rolling. 

Tempiates.—Before commencing manufacture two sets of templates for 
each section of rail are to be furnished to the purchaser, properly engraved 
with .names of purchaser, manufacturer, Board of Trade number of 
section, weight and the date of the contract. 

Limits.—Permissible variations from the templates are y,in. under 
or over in total height, but Min. only between fishing angles. 

Lengths.—Normal for straight track to be either 35ft., 45ft. or 60ft., 
the maximum proportion of short lengths to be accepted being 73 per 
cent. for the 35ft., 10 per cent. for the 45ft. and 15 per cent. for the 60ft. 
lengths, divided into definite maxima proportions of various lengths. 
For curved tracks the normal length is to be 35ft., with a maximum of 
10 per cent. of short lengths. 

A variation of }in. either way is to be permitted in the lengths, and all 
short lengths are to be painted white for a foot of each end, and also have 
their lengths painted on each side of web. 


Straightness and Squareness.—All rails to be made properly straight 


and true in all directions when cold, to be sawn or planed true and square 
and burrs removed before leaving the works. 


Branding.—A special brand is to be rolled on the web of every rail to 
show that the rail is of British standard section, and made under the 
conditions of the standard specification, the number of the section, weight, 
manufacturer’s name or mark and the year of manufacture in letters fin. 
size, and the number of cast or blow stamped on the end of each rail. 

Impact Test.—A 5ft. test-piece of rail, head uppermost, is to be sup- 
ported horizontally on solid iron bearings 8ft. 6in. apart in the clear; and 
a trip or ball, weighing not less than 1 ton, dropped on to it, midway 
between the bearings, from a height of 15ft., for rails under 100lb. per 
yard, and of 18ft. for rails of 100lb. and over per yard. If the rail 
fractures, all from that cast may be rejected, unless it is shown bya 
similar test on two further pieces that the first was not fairly representa- 
tive of the quality of the steel. One rail in 80 may be selected for this 
test. 

Tensile T'est.—From each 100 tons of rails a rail may be selected and a 
test-piece cut therefrom. This piece is to be machined to a sectional 
area of about half a square inch, and a length of 2in. between test 
gauge points. It is to show an ultimate tensile strength equal to not less 
than 40 tons per square inch, with an elongation of not less than 12 per 
cent. on a length of 2in. In case of failure another rail from the same 
cast may be tested, and if that also fails the whole of the rails from the 
cast may be rejected. l 

Bending.—From each 100 tons of rails a selected rail is to be tested 
by bending sideways to a curve of 80ft. radius, and shall not show signs 
of cracking; if it does, two more rails are to be bent, and if they fail, the 
whole rolled from that cast may be rejected. 

Acceptance.—On the rejection of any cast, the acceptance of the rails 


from other casts forming the lot of 100 tons from which the sample 


was selected will depend upon the passing of similar tests of a rail from 
each cast. 

Holes in Rails.—If required, each rail is to have holes made in it, 
without extra charge, for fish-plate bolts, electric bonds, tie-bars, joint- 
pae and intermediate plates. Those for the tie-bars may be punched, 

ut all others must be drilled. The size, number and position of these 
standard holes are specified, and the limits of permissible error in 
position and diameter set out. 

Notice and Facilities for Inspection.—Seven clear days’ notice of the 
rolling of the first lot and days for ubsequent rollings is to be 
given; the inspector is to have access at all working hours to those parts 
of the mill where work under his inspection is being performed. The 
manufacturer is to provide all necessary apparatus in complete working 
order, and to provide all labour and reasonable assistance for making 
the specified test. All rails accepted are to be stamped in the presence 
of the inspector. 

Fish-plates.—The chemical composition of the steel, tensile tests and 
general conditions as to manufacture of rails apply to fish- plates. 
Accuarcy of fit between rails and fish-plates is regarded as of special 
importance, and sample joints are to be made whenever the engineer or 
inspector desires to test this. 

Bending.—When cold, and before being punched {the fish-plates shall 
be capable of being bent to a right-angle round a bar 4in. in diameter 
without showing fracture on the outside. 


Size.—Length 24in. after sawing square. The weights for the five 
standard sections of rail vary from 22jlb. to 261b. for inner and 27 lb. to 
804lb. for outer fish-plates. 


Holes. These are specified to correspond with those in the rails. In 
the outer or larger plates the holes are to be ljin. square, and in the 
inner 1jin. diameter. All burrs are to be removed, and if fish-plates have 
been punched cold they are to be afterwards annealed. If necessary, 


they are to be straightened after punching between dies, and 


bulge completely removed. They are to be dipped into hot boil 
linseed oil or other approved liquid, and, if required, wired up in 
bundles. Any rejected fish-plates are to be destroyed, and payment 
is to be according to actual weights. l 
Standard Sections and Dimensions.—Five standard sections have been 
settled upon for straight tracks, and as many corresponding to these x 
curved tracks, Full sized and fully dimensioned drawings are given 0 
each of these 10 sections and their appropriate fishplates. These sections 


BD 
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are to be known as ''B. S." sections. Their numbers and leading 
dimensions are as follows :— 


Height. Width of flange. Normal weight. 


No. 1“ B. S.“ section ....  64in. 6Z in... 90lb. per lin. yd. 
„ 10 ditto ... . 62inn . Gin. .... 96 ditto 
5 ditto es. ÉORn. .... Tin .... 95 ditto 
„ 20€ ditto . e+ Zinn.. "Tin.  ....101 ditto 
» 9 ditto e Odin. .... Tin. ....100 ditto 
„ 30 ditto .. . . 62in . 7in. . . 106 ditto 
„ 4 ditto es. Tin. .... 7 in. . 105 ditto 
» 4€ ditto ese Ving 4... Tin ....111 ditto 
5:9 ditto ese 7 in 7in. . 110 ditto 
„ 50 ditto Tin... .... Tino .116 ditto 


The aflix “C” to the section number denotes that it is for use 
on curves, the difference between the straight track and curve rails 
being that the groove is lin. wider, and the guard or lip thicker and 
higher in the curve rail. All the sections have heads which are of 


identical profile as regard the grooves and the angle of the table, This 


profile gives a groove ljin. wide by 1jin. deep (measured from the 


highest point of the table) and a table with a slope of 1 in 21. The 


guard or lip is lin. below the highest point of the table. On the 
curve rails the groove is lin. wide, and the lip is brought up level with 
the table. A standard tyre profile has been designed to suit these rails. 
The only difference needed between tyres for running on the various 


sections is in the width of the tread to suit the varying widths of rail. 


table varying from 176 in. in No. 1 to 2}in, in No. 5. 


Copies of the specification and drawings can be obtained from William 
Clowes & Sons (Ltd.), 23, Cockspur-street, Charing Cross, W. C., and 
from the offices of the committee, 28, Victoria-street, S. W., price one 
guinea net. 


THE TREATMENT OF MALIGNANT DISEASES BY 
ELECTRICAL METHODS. 


A discussion on this subject. took place at a recent meeting of the 
British Medical Association, and was opened by Dr. H. Lewis Jones, 
who said that although electricity was a powerful factor in the cure 
of malignant disease, yet they should be careful to avoid anything 
a over-statement of the case. According to the Lancet he proceeded 
as follows :— 


First let us examine the observed facts upon which there is now a 
general agreement of opinion among X-ray workers—namely (1) that 
in rodent ulcer a satisfactory result may be often observed ; (2) that 
healing of an ulcerated cancerous surface has been observed in a 
certain portion of cases ; (3) that relief of pain in cancer is a fairly 
common experience ; and (4) that superficial nodules, undoubtedly 
cancerous in nature, will sometimes decrease notably in size under 
X-ray treatment, This is the groundwork upon which we hope to 
be able to build, but the edifice is not yet built, nor do we even 
know whether we shall ever advance much further. Having reached 
our present poeition we are searching, I might say groping, in the 
dark for a fresh clue to enable us to progress another stage. What 
direction shall we take? Shall we use hard tubes, soft tubes, or 
medium tutes! Shall we operate our tubea with the anti-cathode 
red-hot or cool! Shall we have the tube close to the part or remote 
from it? Do we desire a reaction of dermatitis or do we need to 
avoid it carefully ? Noone knows, though some of us have opinions. 
Only a sifting of cases and a comparieon of resulta will in time teach 
us whether these points matter or not. If we have no successes to 
relate, let us tell of our failures and try to iearn from them. The 
successful treatment of rodent ulcers by the X-rays is now suffi- 
ciently established for us to leave it on one side at present. I 
do not mean that there is no more to learn about this particular 
disease, but that the points not yet worked out are such as may be 
left for the present to individual investigators. I would suggest, 
therefore, that to-day we should limit our remarks to cases ot un- 
doubted sarcoma or carcinoma. If it were possible to do so we would 
choose to begin in the case of carcinoma with simple superficial 
epithelioma, as, for example, epithelioma of the lip in its earliest 
stages. If in such cases it could be satisfactorily established that 
a complete disappearance of the growth followed the treatment, it 
would be reasonable to advance to the more difficult problems of 
deeper growths. Unfortunately, these are just the cases which we 
cannot as yet obtain. Naturally, the surgeon who feels that an. 
immediate cure can be secured by a prompt operation" is reluctant to 
run the risk of eacrificing his patient's chances by any procedure 
which involves delay. His attitude is not likely to change until it 
can be shown that the reaults of treatment by the X-rays are as good 


as those now obtained by excision. "That is the position of affairs: 


to-day, and the only material which is available for the study of the 
eflect of the X-rays upon malignant disease is among cases which: 
are too extensive or tuo deeply reated for the surgeon to be able to 
touch them. Naturally, this complicates matters a good deal and 
adds very greatly to the difficulties of the position. In spite 
of these difficulties cases have been recorded which show that 


or five months, 


the progress of epithelioma can be profoundly influenced by 
the application of the X-rays Even if we pass over partial 
successes and consider only such as are complete we find 
some satisfactory evidence to support us. Macintyre of Glas- 
gow has recorded a case of epithelioma which filled the nasal 
cavity ; eight months later the whole neoplasm had disappeared 
under X-ray treatment. The diagnosis of the case was confirmed by 
microscopical examination. In looking through the published 
records of the use of the X-rays in cancer one cannot help feeling 
surprised to find how few of the alleged euccessful cases have been 80 
recorded as to carry to those who read a reasonable conviction of 
success, and this, too, in spite of the fact that numbers of people are 
working at this subject, and scores, if not hundreds of cases have 
been treated. Half-a-dozen cases of unmistakable cure of undoubted 
cancer, if minutely reported, would be worth more just now than 
any number of vague statements about partial improvement, favour- 
able effects and the like. The mere one examines the published 
cases the more suspicious one becomes. In most of them there is 
some flaw in the evidence. Either the diagnosis is uncertain or the 
patient is not more than partially relieved at the time of writing or 
he has been so uvfortunate as to die from some intercurrent disease. 
It is greatly to be wished that all medical men who have recorded 
favourable cases will periodically supply further notes of the later 
progress of their patients. In short, while there is a quantity of 
evidence to support the contention that the X-rays act beneficially 
in malignant disease the amount of evidence to show that cures have 
reeulted is lamentably meagre. What can be the explanation of this? 
Here is an agent which very commonlv gives relief to some of the 
symptoms produced by a soe growth and yet fails to give as 
mutch relief as is really required. Is it because of some defect in our 
technique, or is it because the cases subjected to X-ray treatment 
are ill-chosen, or, finally, is it from some inherent defect of the 
method of a fundamental kind? This is the crux of the situation, 
First as to technique. Have we yet to discover that some tubes only 
emit the right kind of X-ray? Have we to use our tubes differently! 
or do we fail from insufficient perseverance? The nature of the 
tube, the degree of penetration of the rays which it gives off, the 
proximity of the tube to the affected part, the production of a reac- 
tion or not, are all points on which further knowledge is wanted. 
Already there is a divergence of opinion as the need for a dermatitis 
or not, for while some observers think that the good effect is in pro- 
portion to the amount of dermatitis, others hold a quite opposite view. 
Secondly as to the selection of cases. Most of us will agree that 
the cases hitherto submitted for X-ray treatment have been of the 
most unpromising character. Most, if not all of them, have been 
of a kind which were already too advanced to be other than prac- 
tically hopeless from the first. And whereas the failure has usually 
been from the re-appearance of the disease in a vital organ remote 
from its original seat, the application of the X-rays has so far justi- 
fied their employment by improvements at the place to which they 
were applied. Thirdly, as to inherent defects in the \-ray method. 
It may be that all our efforts will be in vain because of this ; 
but until the method has been tried for simple cases at an early 
stage we cannot abandon our attempts. In my opinion, the 
proper course to adopt would be to start the X-ray treatment 
as coon as possible after the removal of the primary growth by 
the surgeon and not to wait until recurrences have seriously spoiled 
the chances of success. I would avoid all masking of the surrounding 
parts by impervious screens for fear lest the screens should shield 
some foci of disease, It is probable that the use of lead screens have 
contributed a good deal to the failures of the past. I would usea 
medium tube and would prefer to operate with a hot anti-cathode. 
I would avoid dermatitis by arranging the exposures suitably, and I 
would continue the treatment with occasional breaks for three, four 
In conclusion, it i8 necessary to speak of other pro- 
posed electrical methods— namely, the high-frequency method and 
the use of the static machine. Both of them have been tried and 
both have had some slight success to show. In both methods there 
is à common factor—namely, the presence of cathode rays—and it 
seems to me poesible that these may require further examination. 
Curiously enough, radium has lately been tried for the relief of 
cancer and cases of its favourable action have been mentioned. The 
rays emitted by radium are of two kinds, one apparently identical 
with the X-rays aud one with the cathode rays, and it may be that 
the combination of the cathode rays with the X-rays has some special 
advantage. | l " 

Nr. J. F. HALI-E DWA R DS (Birmingham), continuing the discussion, 
said that the failures so far noted were largely due to the extremely 
unfavourable character of the cases submitted to the treatment. He 
had no doubt at all that cases of early epithelioma of the surfaces of 
the body could be cured by the X-rays in a satisfactory manner, As 
to internal cases, he had treated a case of cancer of the rectum by 
applications to the sacral region, and his patient was alive still after 
three years had elapsed, and the growth had diminished in size. IIe 
had often noticed that with the appearance of a dermatitis the patient 
began to feel better. He would like to know whether the use of the 
X-rays did harm in some cas?8 by leading to the liberation of toxins 
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during the process of regression of the tumours under treatment, 
He agreed in preferring a medium tube with a hot anti-cathode. He 
insisted less now than he had formerly done on the necessity for 
producing a sharp dermatitis. 

Mr. CuisHorLM W114.1AM8 (London) had obtained good results from 
the use of the high-frequency machine. His method was, he believed, 
very important if successful results were to be obtained by that 
apparatus. He used an electrode of glass tube so exhausted as to 
emit X-rays. Its vacuum could be judged by seeing whether the 
wall of the tube emitted a green phosphorence. If it did this \-rays 
were being produced. There were present, therefore, X-rays, cathode 
rays, ultra-violet light, and general electrification. The tube could 
be put in contact with the patient and X-ray burns were not at all 
likely to result. He had obtained marked relief in many cases, but 
had no complete cure to record as yet. 

Dr. C. H. ALLFREY (St. 5 suggested that drugs might be 
employed together with the electrical treatment; possibly iodide of 
potassium might be useful to remove the products of the breaking 
down of the growths, 

Dr. Horace MAN DERS (London) had tried experiments with the 
high-frequency current, using vacuum electrodes of blue glass, par- 
ticularly of cobalt glass. He advised the study of the pulse tracings 
during and after treatment, also a careful examination of the urine. 

Dr. LOVELL Drace (Hatfield) had found benefit in many cases of 
malignant disease from the use of cinnamate of sodium as a hypo- 
dermic injection ; he thought that this method might give improved 
results if combined with the electrical treatment. The effect of 
cinnamate or sodium bad been surprisingly good in some of his cases. 

Among other matters touched on was radium and its possible 
therapeutic uses, It was pointed out that radium had one valuable 
quality which would help in proportioning the times of exposure— 
namely, that its radiations were uniform in strength. 

The PRESIDENT (Dr. H. Lewis Jones), in closing the discussion, 
said that several valuable points had been elicited by the debate. He 
believed that the vacuum electrcde used with & high-frequency coil 
might develop into a useful instrument. The diffused X-rays offered 
some advantages, particularly in the diminished risk of X-ray burne, 
and it was highly probable that the co-existence of cathode raya 
around such a tube might be useful. He had treated a patient after 
an operation for the removal of a recurrent carcinoma in the glands 
of the neck with the object of preventing a further recurrence. After 
three months of mild X-ray treatment the scar of the operation 
wound began to feel hard and it was again excised. A microscopical 
examination showed the presence of a few cancer cells, much fibrous 
tissue, and some extravasated blood corpuscles, and the pathologist 
who reported on the specimen was doubtful as to its exact character. 
The specimen removed at the preceding operation was of typical 
carcinoma, rich in cells, The X-rays seemed, therefore, to have 
iu tluenced the growth and to have altered its character in a favour- 
able direction. He thought that a more vigorous application of the 
rays might have been successful in preventing the re-appearance. 
He hoped that the subject of X-ray treatment for malignant disease 
would again come before the Sub-section of Electro-therapeutics in 
1904, and that further advances might by that time have been 
achieved. 

Before the same association, Mr. Chisholm Williams opened a 
discussion on “The Treatment of Tuberculous Diseases by Elec- 
trical Methods,” in the course of which he said that he had used 
high-frequency methods on 43 cases of pulmonary tuberculosia, and 
alter two years 40 of these were living, although one was very ill 
with tubercle of the urinary tract. It appeared that there was an 
increase, followed by a decrease, of bacilli in the sputa, and for a few 
days there was a distinct rise of temperature. After this, however, 
the patients exhibited great improvement. The high-frequency 
treatment of lupus, by the high-vacuum glass tube, was very 
satisfactory. 


COMPARISON BETWEEN STEAM AND ELECTRIC- 
ALLY-DRIVEN AUXILIARY PLANT IN CENTRAL 
STATIONS.* 


BY C. D, TAITE AND R. S. DOWNE. 


After pointing out the fact that the efliciency of an electrical 
generating station as a whole depends to a very appreciable extent 
on the efliciency of the auxiliary plant, the authors give the follow- 
ing list of auxiliary machines to be found in such stations :—Air 
pumps for condensers, cranes, feed pumps, mechanical stokers, 
economisers, coal elevator, ash conveyor and workshop. During 
recent years it has become the practice to use electric motors almost 
exclusively for driving cranes, stokers, economisers, coal elevators, 
ash conveyors and the workshops, but condenser air pumps and also 
feed-water pumps still adhere to a large extent to steam power ; the 
latter two auxiliaries are running continuously, the running of the 


^ Abstract of a Paper rend before the Manchester Local Section of the 
Institution of Electrical Engineers. 


others being of an intermittent character. It is, however, becomin 
increasingly recognised that the loss from condensation in long BR 
of steam piping which are rendered necessary when steam auxilia 
plant is used is quite appreciable, and compares badly with the small 
amount of power absorbed in the cables of an electrical installation 
In the new generating station of the Salford Corporation, where the 
whole of the auxiliary plant is driven electrically, it is found that 
the percentage of power absorbed by the auxiliary plant varies trom 
8'3 to 65 per cent. of the total power generated, according to the 
state of the load-factor. The following figures are those of an 
average week taken from the station records :— 


Units generated ................ . 148,851 
Percentage of units 

generated. 

Units used on work eere 9.687. . 6:50 
Made up as follows: — 

Condensing plane«kk 6,9602 .... 467 
Boiler feed. pumps 2 1.758 1:18 
Mechanical stoker sss 555. 037 
esse, xe ww Voss p 110 .... 007 
Economiser scrapers (1,600 pipes) ...... 157 .... Oll 
Coal elevators sesers sa et ERER ex 76 . 005 
Workshop ..... 3ͤ 8 65 .. . 005 
Engine-room crannee eere A i 4a. = 


The power taken by the mechanical stokers represented 1:04 units 
per boiler hour, which is a rather higher figure than that obtained in 
many previous weeks, while the economisers required 0:33 unit per 
hour for driving the scrapers for each battery of 400 pipes; the coal 
elevators absorbed 0 22 unit per ton of coal raised 40ft. and deposited 
in the bunkers. The load-factor for the week was 391 per cent. 


et load x No. of hours in i) e 
comparison to an individual case, it will be generally admitted that 
there is no more important auxiliary plant in a generating station 
than the feed pumps; for, unless the pumps are reliable and trust- 
worthy, the supply of steam for the main engine cannot be guaran- 
tee d. It is, therefore, a matter of the utmost importance to make a 
correct choice of the type of feed pump. The points which have to 
be considered are reliability, economy in working, first cost and 
upkeep. Provided that the plant is ordered from experienced firms, 
there need be no doubt about the reliability of feed pumps, whether 
they be driven electrically or by steam ; both types are equaily eatis- 
factory on this score. Owing to the nature of the work which they 
have to perform, steam feed pumps, although greatly improved in 
regard to economy during recent yeare, can never compare in efficiency 
with the main engines installed in the generating station for gene- 
rating electricity. One well-known firm «f pump makers state the 
steam consumption of their standard 6,000-gallon pump to be as 
follows :— 


Gallons Pounds of steam used per Pounds of water delivered 

delivered. hour at 1601b. pressure. per pound of steam used. 
M 0 9n J30 oda sess Xue ate As TTA 
2000 9955 2t 203 ui4xtsekÉCas adore 79:0 
4,000 4... 9 ANNO: oa ihr ae e EP tenei 81:5 
6,0000 .........- II ER E seas 84-0 


Tests have been carried out at Southport on pumps which have 
been in use for three or four years, and the following was the average 
result of several tests, each extending over 24 hours under ordinary 
working conditions :—Pounds of water delivered per pound of steam 
used, 49:1. The pumps had been recently thoroughly overhauled and 
fitted with new pump rings; the great discrepancy, therefore, between 
the figures obtained and those given by the pump makers must be 
due to the intermittent character of the load. At the Salford station 
tests have been carried out on an electrically-driven 4,000-gallon 
pump with the following results :— 


Gallons delivered per hour. Duration of test. Units used. 
(1). 2,210 e A DOES. ue ees ss eO 02106 
(2) 29,555 .......... 4hours .......... 36:0 


If each unit is taken as requiring 30lb. of steam to generate it, 
which is more than 25 per cent. above the full-load consumption ef 
the steam engines installed, then it may be taken that (1) was equal 
to 108lb, of water delivered per pound of steam, and (2) 147Ib. of 
water per pound of steam. The electric motors were connected to the 

ump through a worm gearing with a ratio of 12 to 1; the overall 
full-load efficiency of the electrically-driven pumps was only 6067 per 
cent. 

With regard to the figures obtained at the Southport works, it will 
be seen that they compare very badly with the electrically-driven 
plant, and on the basis that the latter absorbs 1:18 per cent. of the 
total output of the station, the former must be requiring from 21 to 
J4 per cent. of the total output. The figures given by the pump 
makers are interesting, as showing how slight is the increase in 
efficiency of a steam pump from light load to full load. The elec- 
trically-driven pump, on the other hand, delivers 36 per cent. more 
water per pound of steam at full load than it does at half-load. This 
points to the desirability of a careful sub-division of plant where 
electric motors are adopted. 
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With regard to the money value of the saving in power, this varies 
directly with the price of fuel, and inversely aa the first cost of the 
plant. In Lancashire, where good slack can usually be obtained for 
8s. 6d. to 94, the money value of the steam saved ia less than half 
what it would be in London and south-country towns, where fuel 
ranges from 20s. to 30s. a ton. Still, taking again the Salford figures, 
1 per cent. of the present annual coal bill representa £60, and to put 
the saving in fuel at this station due to the use of electrically-driven 
pumps instead of steam pumps at £100 per annum is a conservative 
estimate. Against this saving has to be set the additional interest 
and sinking fund due to the extra cost of the electrical pumps : say 
for a 5,000-gallon pump £330, against £125 for a steam pump; 
allowing 64 per cent. in each case and the provision of three pumps, 
the difference per annum would be £40, which reduces the money 
value of the saving to £60. With regard to the question of upkeep, 
there is little if anything to chooae between the motor-driven pum 
and the steam pumps, provided that both are well looked after aad 
kept in a proper condition. The case, therefore, with regard to feed- 

umps may be summed up as follows :—Both types equally reliable. 

he electrically-driven pump is more economical and costs about three 
times as much as the steam pump. Where any electrically-driven 
auxiliary plant is extensively adopted, the authors consider that a 
battery of accumulators is a practical necessity, as, in the event of a 
total breakdown of the generating plant from any cause, the supply 
of water to the boilers and the lighting of the works would not be 
interrupted. 

Turning now to the consideration of condensing plant, it will be 
seen from the first table that the condensing plant at Salford works 
abeorbs no less than 4°67 per cent. of the total output of the station. 
The plant consists of eight sets of jet condensers, each provided with 
an Edwards three-throw air-pump driven electrically through double 
‘reduction spur gearing. Each condenser deals with the steam 
exhausted from a 1,200 H. P. engine, and the water for condensing 
this steam is drawn from the Manchester, Bolton and Bury canal. 
One of the conditions being that the temperature of the discharge 
water shall not exceed 90°F., it is frequently necessary to use a rather 
excessive amount of circulating water. The percentage of power 
taken by the condensing plant when the engine is working fully 
loaded is 2:4 per cent. "This conipares with 14 to 2 per cent. which 
is the usual allowance when the air-pumps of a jet condenser are 
driven direct from the main engine as in mill work; the latter 

ractice is undoubtedly the most economical, as the losses in the 

ynamo and motcr are both saved ; but with the modern high-speed 
engine a direct-coupled condenser is, generally speaking, impractic- 
able, and the choice lies between a separate steam engine and an 
electric motor. The latter is generally the most convenient to adopt 
on account of cleanliness and small space required, but the advan- 
tage with regard to economy in power rests, if anything, with the 
steam plant run condensing. Where surface condensers are used the 
conditions favour the use of electric motors, and the authors recom- 
mend their more frequent adoption. 

At Southport interesting figures have been obtained in connection 
with the use of single-phase alternating-current motors driving 
Gwynne centrifugal pumps for raising water for a Korting evaporative 
condenser. The total lift is 35ft, the volume of water lifted is 
60,000 to 66,000 gallons per hour per engine, and tke horse-power of 
the motors is 35 B. H.P.; the engines to which the condensers are 
attached are of 1,000 H. p.; during a three hours’ run the alternator 
generated an average of 510kw. per hour, full load being 600kw., 
and the motor pump took 296 units per hour, 5'8 per cent.; the 
percentage power, however, during the evening's run, averaged as 
much as 7:26 per cent. of the units generated. As the condensing 
plant requires a constant supply of water irrespective of the load on 
the engine, it is evident that when the alternator is generating its 
full load (600kw.), the percentage of power taken by the condenser 
would be reduced to 4:93 per cent, still a high figure. A few figures 
relating to 11 months’ working of the auxiliary plant at Salford may 
be interesting. The total units used during this period by the 
auxiliaries amount to approximately 410,000, equivalent to 7 per 
cent. of the total units generated; as the cost of fuel is just 0°25d. 
per unit generated, the money value of the units is £427. There is 
no doubt that the auxiliary plant is partly responsible for the low 
coal cost per unit generated, as it has helped to improve the load- 
factor very materially. 


DISCUSSION. 

Mr. CHADWICK was of the opinion that it would not do to drive the 
whole auxiliary plant in a central station electrically, but thought that 
it was necessary to have some steam-driven units as a stand-by, as in 
the case of a momentary short all the motors would be temporarily 
stopped. For any plant not forming a part of the main generating 
plant, such as cranes, electric driving would be advantageous. As to the 
upkeep of motor-driven pumps, there would be more gearing, and conse- 
quently more cost for repairs. A battery was an excellent stand-by, but 
was expensive. 

Mr. CHORLTON thought it would be a very badly designed electrically 
driven pump to cost nearly three times as much as a steam-driven 
pump. He quoted a pump made for the Glasyow Exhibition, where the 
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loss in the gearing was 6 per cent. In regard to efficiency, he had found 
this to be 58 per cent. for a pump designed with a variable stroke and 
working at quarter load. 

Mr. ROUSE remarked that he had known a case where the loss in 
the steam piping through condensation had been as much as 10 per cent. 

Mr. COWAN mentioned that Prof. Kennedy had measured the losses 
in two cases of steam piping, and had found in one case a loss of 8 or 
9 per cent., and in the second case a loss of 5 to 6 per cent. He thought 
that standing charges could be cut down by running as much as possible 
off the main engines; he had known of a case where air pumps were 
driven direct off engines running at 400 revs. One alternative to 
the feed pump was the steam injector, and he was strongly in favour of 
the injector on the point of economy. 

Mr. EARLE gave a table of figures he had worked out in connection 
with the efficiency of feed pumps. 


Pounds of Water per IIb. of Steam. 


Capacity l Electrically| Electric 
N (gallons). | Worthing- An old driven : Variable 
ton Pump. | pump. Pump. Stroke P’mp. 
Fun 64000 | 86 | 58 | 164 164 
Three-quarter, 48,000 R5 56 | 133 163 
Half........ 32,000 84 | 19 82 152 
Quarter. 16,000 | 80 36 41 129 
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He thought there must be something wrong with the pump at Southport, 
as an efficiency of 75 per cent. could easily be got from worm years. He 
would replace the relief valve by an auto cut-out on the motor. l 
Mr. DOWNE, replying, said that the figures given in connection with 
the pump at Southport were taken very carefully ; but he had assumed 


no slip. 
Mr TAITE said the chief point which called for their attention vas 


that of metering the power used ; in Salford this had resulted in much 
reduced figures. A battery was a most useful adjunct, as it could be 
used for the light loads during the night. He would like to have one of 
Mr, Charlton's variable-stroke pumps, and to compare with others. 


ELECTRIC CABLES FOR HIGH-YOLTAGE SERVICE.“ 


BY HENRY W. FISHER. 


In the early part of the last decade there was a general belief 
among electrical engineers that rubber-covered cables would be used 
almost exclusively for high-voltage service and paper-insulated 
cables for comparatively low voltages. With the improved manu- 
facture of the latter, opinions have changed so that some engineers 
prefer paper to rubber, stating that in their experience the life of 
paper cables is longer than that of rubber cables. To account for 
this they believe that the strain caused by very high voltages 
gradually deteriorates the rubber by some kind of electrolytic action, 
or by a purely physical action, or by a tendency for static discharges 
gradually to penetrate farther and farther until a breakdown occurs, 
In substantiation of their claims they give instances where rubber 
cables have broken down one after another in service without any 
apparent cause. On the other hand, there are engineers who claim 
that they have operated rubber cables at high voltages continuously 
without any trouble. The ability of a rubber-insulated cable to with- 
stand high voltages depends upon the ingredients entering into the 
composition of the rubber compound. The dielectric strength to 
resist electric pressure becomes greater within certain limits with 
increased percentages of pure Para or other high-grade rubber, and 
there is good reason for believing that when lead-covered cables are 
employed the life of rubber-insulated cables is lengthened with 
increased percentages of such rubber. This subject should naturally 
be ated under three headings: first, manufacture of cables ; 
second, installation of cables; third, operation of cables. 


1. Manufacture of Cables.— In the manufacture of paper-insu- 
lated cables for high voltages, great care has to be exercised in 
selecting the right kind and quality of material, and also in the 
methods of construction and impregnation of the paper with 
insulating compound, The most experienced engineers now realise 
that cables saturated with oily compound can better be handled with- 
out injury to the dielectric, and also resist better high voltages. The 
use of oily compound is, however, accompanied with lower insulation 
resietances, and consequently many engineers who think they are 
adopting the best practice by specifying several hundred megohms 
per mile are in reality inviting tendera for an undesirable type of 
cable. The best cables either with paper or rubber insulation should 
be able to reaist comparatively high voltages for an extremely short 
period of time. Such voltages are obtained at the time of making or 
breaking the circuit, or during short-circuite. ‘To illustrate : If a 


* A Paper read at the Annual Convention of the American Institute of 
Electrical Engineers, Niayara Falls. 
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cable of inferior material and construction be subjected to a gradually 
increasing voltage till a breakdown occurs, and then after removing 
the burnt-out part the operation be repeated, a second breakdown 
will almost invariably occur at much lower voltage than at first, 
showing that the cable was injured by an impulsive rise of voltage at 
the time of the first burn-out. With the best cables the difference 
between successive voltages applied as above is much less than is the 
case with inferior cables, and at the same time the former withstand 
very much greater voltages for the same thickness of insulation. If 
the question of expense 18 not a consideration, paper-insulated cable 
can jn made of remarkable dielectric strength. On one occasion 
the writer designed such a cable with a thickness of insulation 
capable of ordinarily withstanding 16,000 volts. Extraordinary care 
was exercised in the manufacture of this cable, and when tested 
48,000 volta were required to break it down, and during successive 
tests the voltages applied scarcely varied 1,000 volts from the above 
figure, showing a very great uniformity. Such a cable would have 
a greater dielectric strength than that of ordinary rubber cables, and 
at least equal to that of rubber cables with high percentages of Para, 
and would cost fully as much as the latter. 

In the manufacture of rubber cables care has to be used in 
selecting the best and proper materials ; and the work of mixing 
them and masticating and applying the rubber must be done 
uniformly well, and the process of vulcanisation must be carried on 
at the right temperature and for the right length of time to suit the 
particular compounds. After being made, all high-voltage cables 
should be subjected to the usual test for insulation resistance and 
electrostatic capacity, and also to voltage tests of double the normal 
working E.M.F. E, ren if this test is not specified, the manufacturer 
should apply it for his own protection. 


2. Installation of Cables.—This work must be done by well-trained 
men, as a small amount of carelessness may mean much trouble and 
expense. When the cables are pulled into ducts great care must be 
exercised to prevent abrasion of the lead cover, and no sharp bends 
must be made, because in so doing the insulation may become injured 
or cracked. It is advisable not to pull paper-insulated cables into 
ducts during extremely cold weather, because of the possibility of 
cracking the insulation. If such work of installation has to be done, 
the reels of cable should be kept in a warm place over night, or else 
put ucder a tent for a few hours and kept warm with plumber's 
furnaces placed so as not to overheat the cable at any point. 

The work of jointing the cables must be done by good jointers, 
who are in turn carefully watched by an experienced foreman. 
Different companies make different forms of joints, but after a reliable 
one is adopted the work should be systematic and according to 
definite directions in all particulars. By eo doing remarkable records 
of perfect workmanship have been made." After complete installa- 
tion each cable should be subjected to double the working voltage, 
but this voltage should not be applied or broken suddenly, because 
by so doing unnecessary strains would be imposed upon the cable. 


3. Operation of High-Voltage Cables,—'This is a subject that 
could better be presented by the operator of the electric light and 
power plants where cables are employed. However, as one of the 
objects of this short Paper is to invite discussion, it may be well to 
state that a pese protective device for cables and auxiliary appa- 
ratus would lessen to a very large extent the troubles of the 
operator incident to impulsive rises of voltsge from switching and 
short-circuit, On several occasions and in different power houses 
discharges have been seen to take place over the surface of 
switchboards at the time of short-circuits in cables, transformers, 
switches, &c. On some of these occasions the rise in voltage 
necessary to make said discharges was estimated to be about four 
times the normal working voltsge. At such times the original cause 
of the trouble cannot always be ascertained, because frequently cables 
are burned out in several places and transformers and apparatus 
injured at the same time. This kind of phenomena seems to be more 
prevalent and dangerous where air lines connect with cables, It 
will therefore be seen that an efficient device which would protect 
cables and accessory apparatus from such excessive rises of voltage 
would be of incredible value to operators. 

The question of the carrying capacity of cables is often not con- 
sidered as carefully as it should be. When a great many cables all 
carrying normal currents are in one duct system, the middle and top 
ones are apt to become very warm. The difference between the 
temperature of the conductor and that of the duct may be nearly as 
great as the difference between the temperature of the duct and that 
of the surrounding air, although generally speaking the former is the 
least. The carrying capacity of cables as frequently recommended 
isentirely too great when many cables are in the same duct system. 

There ie a very great difference in the radiating power of dry 
and wet ducts and in the heat conductivity of different soils, and so 
tis impossible to give set rules governing all cases. Under no cir- 
cumstances should the temperature of the conductor be allowed to 
reach 90°C. ; and if twice the maximum ditference of temperature 
between any duct and earth added to the temperature of the earth ie 
nearly equal to 90°C, there is reason for apprehension. | 


MANUFACTUBE OF ELEOTBIC ACCUMULATORS. 


The following is a copy of the draft regulations issued by the Home 
Office :— 

Whereas the manufacture of electric accumulators has been certified 
in pursuance of sec. 79 of the Factory and Workshop Act, 1901, to be 
dangerous. I hereby, in pursuance of the powers conferred on me by 
that act, make the following regulations, and direct that they shall apply 
to all factories and workshops, or parts thereof, in which electric accu. 
mulators are manufactured. In these regulations lead process” means 
pasting, casting, lead burning, or any work involving contact with dry 
compounds of lead. Any approval given by the chief inspector of fac- 
tories in pursuance of these regulations shall be given in writing, and 
may at any time be revoked by notice in writing signed by him. 


Duties of Occupier. 

]. Every room in which casting, pasting or lead burning is carried on 
shall contain at least 500 cubic ft. of air space for each person employed 
therein, and in computing this air space no height above 14ft. shall be 
taken into account. These rooms and that in which the plates are 
formed, shall be capable of through ventilation. They shall be provided 
with windows made to open. 

2. Each of the following processes shall be carried on in such manner 
and under such conditions as to secure effectual separation from one 
another and from any other process:—(a) Manipulation of dry com- 
pounds of lead; (b) pasting ; N formation, and lead burning necessarily 
carried on therewith; (d) melting down of old plates. Provided that 
manipulation of dry compounds of lead carried on as in regulation 5 (b) 
need not be separated from pasting. 

3. The floors of the rooms in which manipulation of dry compounds 
of lead or pasting is carried on shall be of cement or similar impervious 
material, and shall be kept constantly moist while work is being done. 
The floors of these rooms shall be washed with a hose pipe daily. 

4. Every melting pot shall be covered with a hood and shaft so 
arranged as to remove the fumes and hot air from the work rooms. Lead 
ashes and old plates shall be kept in receptacles specially provided for 
the purpose. 

5. Manipulation of dry compounds of lead in the mixing of the paste 
or other processes, shall not be done except (a) in an apparatus so closed, 
or so arranged with an exhaust draught, as to prevent the escape of dust 
into the work room: or (b) at a bench provided with (I) efficient exhaust 
draught and air guide so arranged as to draw the dust away from the 
worker, and (2) a grating on which each receptacle of the compound of 
lead in use at the time shall stand. 

6. The benches at which pasting is done shall be covered with sheet 
lead or other impervious material, and shall have raised edges. l 

7. No woman, young person or child shall be employed in the mani 
pulation of dry compounds of lead or in pasting. l 

8. (a) A duly qualitied medical practitioner (in these regulations referred 
to as the “ appointed surgeon ") who may be the certifying surgeon, shall 
be appointed by the occupier, such appointment unless held by the cer- 
tifying surgeon to be subject to the approval of the chief inspector of 
factories. (b) Every person employed ina lead process shall be examined 
once a month by the appointed surgeon, who shall have power to suspend 
from employment in any lead process. (c) No person after such suspen- 
sion shall be employed in a lead process without written sanction entered 
in the health register by the appointed surgeon. It shall be sufficient com- 
pliance with this regulation for a written certificate to be given by the 
appointed surgeon and attached to the health register, such certificate 
to be replaced by a proper entry in the health register at the appcinted 
surgeon's next visit. (d) A health register in a form approved by the 
chief inspector of factories shall be kept, and shall contain a list of all 
persons employed in lead processes. The appointed surgeon will enter 
in the health register the dates and results of his examinations of the 
persons employed and particulars of any directions given by him. He 
shall, on a prescribed form, furnish to the chief inspector of factories, on 
January 1 in each year, a list of the persons suspended by him during the 
previous year, the cause and duration of such suspension, and the number 
of examinations made. The health register shall be produced at any 
time when required by H.M.’s inspectors of factories, or by the certifying 
surgeon, or by the appointed surgeon. 

9. Overalls shall be provided for all persons employed in manipulating 
dry compounds of lead or in pasting. The overalls shall be washed or 
renewed once every week. : 

10. The occupier shall provide and maintain :—(a) A cloak-room in 
which workers can deposit clothing put off during working hours. 
Separate and suitable arrangements shall be made for the storage of the 
overalls required in regulation 9; (b) a dining room unless the factory 1s 
elcs:d during meal hours. 

11. No person shall be allowed to introduce, keep, prepare or partake 
of any food, drink or tobacco, in any room in which a lead process 18 
carried on. Suitable provision shall be made for the deposit of food 
brought by the workers. This regulation shall not apply to any sanitary 
drink provided by the occupier and approved by the appointed surgeon. 

12. The occupier shall provide aud maintain for the use of the persons 
employed in lead processes a lavatory, with soap, nail brushes. towels, 
and at least one lavatory basin for every five such persons. Each such 
basin shall be provided with a waste pipe, or the basins shall be placed 
on a trough fitted with a waste pipe. There shall be a constant supply 
of hot and cold water laid on to each basin. Or, in the place of basins 
the occupier shall provide and maintain troughs of enamel or similar 
smooth impervious material, in good repair, of a total length of 2ft. tor 
every five persons employed, fitted with waste pipes, and without plugs, 
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with a sufficient supply of warm water constantly available. The lava- 
tory shall be kept thoroughly cleansed, and shall be supplied with a 
suflicient quantity of clean towels once every day. 

13. Before each meal and before the end of the day's work, at least 
10 minutes, in addition to the regular meal times, shall be allowed for 
washing to each person who has been employed in the manipulation of 
dry compounds of lead or in pasting. Provided that if the lavatory 
accommodation specially reserved for such persons exceeds that required 
by regulation 12, the time allowance may be proportionately reduced, 
and that if there be one basin or 2ft. of trough for each such person this 
regulation shall not apply. 

14. Sufficient bath accommodation shall be provided for all persons 
engaged in the manipulation of dry compounds of lead or in pasting, with 
hot and cold water laid on, and a sufficient supply of soap and towels. 
This rule shall not apply if, in consideration of the special circumstances 
of any particular case, the Chief Inspector of Factories approves the use 
of local publie baths wnen conveniently near, under the conditions (if 
any) named in such approval. 

15. The floors and benches of each work room shall be thoroughly 
cleansed daily, at à time when no other work is being carried on in the 
room. 

Duties of Persons Employed. 

16. All persons employed in lead processes shall present themselves at 
the appointed times for examination by the appointed surgeon as pro- 
vided in regulation 8. No person after suspension shall work in a lead 
process, in any factory or workshop in which electric accumulators are 
manufactured, without written sanction entered in the health register by 
the appointed surgeon. 

17. Every person employed in the manipulation of dry compounds of 
lead or in pasting shall wear the overalls provided under regulation 9. 
The overalls, when not being worn, and clothing put off during working 
hours, shall be deposited in the places provided under regulation 10. 

18. No person shall introduce, keep, prepare, or partake of any food, 
drink (other than any sanitary drink provided by the occupier and 
approved by the appointed surgeon), or tobacco in any room in which a 
lead process is carried on. 

19. No person employed in a lead process shall leave the premises or 
partake of meals without previously and carefully cleaning and washing 
the hands. 

20. Every person employed in the manipulation of dry compounds of 
lead or in pasting shall take a bath at least once a week. 

21. No person shall in any way interfere, without the concurrence of 
the occupier or manager, with the means and appliances provided for the 
removal of the dust or fumes, and for the carrying out of these regulations. 

These regulations shall come into force on October 1, 1903. 


THE FINANCIAL IMPROVEMENT OF ELECTRICITY 
SUPPLY WORKS.* 


BY JOSEPH A, JECKELL. 
(City Electrical Engineer, Coventry.) 


From the evidence given on the power bills there can be no doubt 
that large manufacturera are most anxious to obtain a cheap and 
convenient rource of power. But, if it is advantageous to the large 
manufacturers to be able to purchase power cheaply, how much more 
is it necessary for the small manufacturer to do likewise. The 
large manufacturers can fairly easily put down power stations for 
themselves and generate their own energy, though even they seem 
often to prefer purchasing it when it is supplied at a low rate. The 
small manufacturer cannot well generate it for himself, and, there- 
fore, will be more ready to purchase it even than the large manu- 
facturer. It is well known that the tendency is for manufacturers 
to establish works in the provinces rather than in London or the 
large provincial towns, and one of the greatest inducements for 
ee to start works in a district would be the opportunity 
of obtaining a cheap supply of power which could be easily used. 

The power bills were brought out, as we know, in order to supply 
cheap power; but if a company can make the supply of power a 
peying business, why should not the local authority do the same? 
As is well known, many of the power bills were thrown out when it 
was clearly proved that the local authority in the area the company 
proposed to supply in was not a bugs and willing, but was actually 
supplying power at & rate lower than the company promised or was 
then don For instance, before the Committee of which Sir James 
Kitson was chairman, the South Shields Corporation, when a power 
company pr to come in and supply power in their area, were 
able to prove that they were manufacturing current at 28 per cent. 
less and selling it at 19 per cent. less than the company was. Again, 
in the case of the Leicestershire and Warwickshire Power Bill, the 
company proposed to come in and supply energy in Coventry. The 

rice ut which the company proposed to sell energy was 3d. per unit 
or the first 400 hours per quarter and 2d. afterwards. The price at 
which the Coventry Corporation were then selling current was 6d. 
for the first 91 hours in the quarter, 3d. for the second and 1d. for 
all the remainder. Energy for power, heating and cooking was being 


* Abstract of a Paper read before the Incorporated Municipal Electrical 
Association. ] 


supplied at 12d. per unit all round i e., a consumer using energy 
for ejght hours a day under the company would pay 23d. per unit, 
under the local authority 14d. per unit, or, if on the lighting tariff, 
1:87d. per unit. 
It is, of course, very easy to design an entirely new station for the 
supply of power now, with the knowledge and experience which we 
possess, It isa very much more difficult problem to adapt and extend 
existing stations so that electricity may be made cheaply enough to 
be sold at a low price and an enhanced profit made by the under- 
taking. "This is the problem which nearly all managers will have to 
face in the very near future if they wish to progress with the times 
and improve the financial position of their undertakings, at the same 
time supplying what may be termed a public demand. This was the 
problem which the writer had to tackle at Coventry when lie went 
there, and the principles he acted upon and the results attained may 
be of interest to others who are faced with the same difliculty. It is 
well known that committees will frequently support the policy of a 
new manager and agree to additions and alterations which, had they 
been proposed by the gentleman who had previously been manager, 
would not perhaps have commanded their support. It is not, there- 
fore, always just to think that a manager ought to have done what 
his successor has b:en able to accomplieh. 
In the days when electricity was used almost solely for lighting 
urposes the load-factors of the stations were small, and it was argued 
y some men that it paid better to save capital and put in less expen- 
sive plant which was not so efficient rather than spend capital and 
put in the most efficient plant. It is in stations where this principle 

as been acted upon that the greatest difficulty will be experienced 
in dealing with the supply of electricity for power purposes. 

The next point to consider is what extra capital ahve that already 
Spent will be necessary to provide the plant required to supply power, 

what extra cost there will be in total station charges. It is very 
necessary to consider only the extra cost both for capital charges aud 
station costa, because the already existing capital charges and station 
costs will have to be met whether the power supply is given or not. 
We will take the following example :— 
A station with a capital of £75,000, a total plant capacity of 600kw., 
and an earning capacity of 400kw., sells 400,000 units per annum. 


Stations costs at 2d. per unit . 43,333 
Capital charges at 53 per cent. . 4,125 
7,458 

Revenue 400,000 units at 4dddd . LP 6,666 
Loss LAE SE E D E EE S E E O l a £792 


A demand occurs for power at 141. per unit, probable amount 
1,000,000 units. The question is, can this amount be supplied at 
this price and a profit made? One manager will say, “ No, because 
my costs are 2d. a unit now without capital charges." Another 
manager works it out like this: 

Extra capital required, £30,000 


Extra capital charges at 54 per cent . £1,650 
Extra station charges "e 2,000 
Total extra cost *- SE SE EE SE EE EE EF E SE E E] * €9$ $9099 E U E E 0»250959 3,650 
Extra revenue at lłd. on 1,000,00) unit. 6,250 
FFULUTIr p Ire AR atu quo eiue eae ras 3,650 
Profit on transactioůnn . e.s... 2,000 
Less loss on lighting ..... f———— / Bata 192 


Profit on station (E E E E E E E eves .. : £1,808 


The second manager naturally closes with the offer at once aud 
turns the loss on his station into a profit. 

It will be seen at once from this, how very profitable it is to supply 
power from an existing station. 

Having now briefly touched u 
considered in deciding with rega 


n some of the principles to be 
to the advisability or not of going 
in for a supply of cheap power from an existing station, the author 
proposes to show how these principles have been applied at Coventry, 
and the result which has followed. 


The following is a Summary of the Board of Trade returns for the 
years that the undertaking at Coventry has been running. 


Ar. 


Sta'n ests Cp. ch'rgs Amo'nt 
— - _ of cur- 

Per rent 

un't sold. 


Capital. 


ex- * 
ended. pended Tot. | Perl Tot. 
i | un't 


| "Tu ated JIVE as 
£ | £ d. e units. £ | dj d. | d 
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45,600 3,253 5-22,1,963,3-15 149,547 3,586,548 8:37, 2-80 
63,565 3,282 3:13 2,532|2-64 229,607/4,069 4:27 6-07! 1-80 
= 0¹ 75,813 4,358 3-05/3,789 2-66 341,810!5,897 
. "02. 78,442.4,115'243.4,160:2-46 404,968 6,47 
. 03102,712 3,573 1-51 4,574|L-94 566,731 7.959 
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It was with very great astonishment that the author found that so 
few private houses had been installed with electric light in Coventry. 
Moreover, the number of licensed premises which had electric light 
was exceedingly small. The system of charging had been on a maxi- 
mum demand system— 6d. for the firat hour and 3d. afterwards—and 
the demand had been taken as it is at Brighton-—viz, every six 
months. Unfortunately, this method of charging, as we all know, 
has its disadvantages as well as its advantages, and the only way to 
obtain the full advantage is to charge the largest permissible amount 
for the shortest time and afterwards to reduce the price as low as 
possible— viz , 8d. for the first hour and 1d. afterwards. This is the 
method which would have been theoretically correct at Coventry ; 
but, owin; to the feeling in the town, it would have been suicidal to 
have raised the price for the first hour, and, therefore, the author liad 
to compromise matters and lower the price to 6d. for the first hour, 
3d. for the second and 1d. for all the remainder. ‘The deinaud was 
taken for the quarter instead of half-year, this making it more simple 
for the consumers to understand, It was naturally thought that 
lowering the price would have induced a large number of licensed 
premises to take the light, but this has, unfortunately, not proved 
so. Two of the best hotels in the town are still not lighted with 
electric light. 


The system in use at Coventry was alternating-current supply, 
single-phase 87 , with rope-driven alternators and horizontal 
engines, The town is an extremely scattered one, both the best 
elass of houses and the factories being spread about in all directions. 
It will, therefore, be easily understood that the cost of mains is a very 
heavy item indeed. There are a very Jarge number of gas engines 
used in the cycle factories, In fact, Coventry stands second or third 
on the list of towns for the largest number of vas engines in proportion 
to the population. 

The accounts for 1901 show the position of the works when it 
became the author's duty to try and improve the position fiuancially. 
The plant capacity at the station was 550kw., or, allowing for reserve, 
350kw. We can reckon on selling 1,000 units per kilowatt of 
earning capacity when supplying an ordinary town lighting load; 
of course, if motors, tramways, &c., are supplied, where'current is 
used for more hours a day than it is in an ordinary lighting load, 
more than 1,000 units per kilowatt can be sold, but in that case the 
price obtained would probably be less than would be obtained from 
a lighting load, In order to reduce the cost of manufacture and 
bring it down to a figure when no loss was made, it was necessary 
to reduce both the station costs and capital charges. Suppose 
the capital charges had been left as they were and only the station 
costs were dealt with. From the Board of Trade returns it is evident 
that the cost of manufacture for station charges in towns with 
between 300,000 and 400,000 units was 252d. If the station costs 
in Coventry had been reduced to this figure then the total cost of 
manufacture would have been 6 18d.—viz., 2:52d. station costs and 
2:66d. capital charges, As the average price obtained was 4:14d. the 
loss per unit would have been 1:04d. It should further be pointed out 
that the undertaking was suffering from an extremely limited revenue. 


This was chiefly due to the policy which had been pursued in the 
past—viz,, laying mains in a very restricted area in the centre of 
the city. The Council had always been very averse to allowing 
money to be spent on mains, and as the factories are more generally 
on the outskirts of the town, it will be readily seen why the revenue 
was so restricted. 

After going carefully into the figures it appeared that the only 
thing to do was to increase the earning capacity of the plant. This 
could certainly be trebled if the capital of the undertaking was 
doubled. It was, of course, necessary to popularise the light in order 
that the new plant might be fully loaded, and with this object the 
price was lowered as before mentioned. | 

The motor question had to be very energetically taken in hand. 
The price for heating and power and photographic printing by elec- 
tric light (of which there is a considerable amount done in Coventry) 
was reduced to 11d. It was also decided to hire out motors so that 
consumers might be able to try them and convince themselves of the 
superior advantage of electric driving over any other means of motive 
power. It wasalso decided to adopt a broad policy with regard to 
main laying so as to reach districts which had not yet been tapped. 

It is interesting to note that on April 1 last year £27,893 had 
been spent on maine, and to these were connected 27,226 lamps. 
During the past year £5,185 was spent on new mains, aad to these 
mains have been connected 10,266 lamps. It ought to be mentioned 
that in the £27,893 there was no money included for spare ducts, and 
in the amount of £5,185 a considerable amount has been spent in 
providing spare ducta. It will, therefore, be noticed that, though 
many of the old mains had been laid a large number of years, and 
though the new mains had only been down a few months, the cost 
of mains per lamp connection on the extension was considerably 
less than half that in the case of the old mains This shows how 
very advantageous it is to extend mains widely. 

The question then arose what type of plant should be installed. 
It did not seem advantageous to perpetuate 87~, as this is nota 
ttandard periodicity. It was, therefore, decided tht the new plant 


should be 50~. It was then a question whether it was advisable to 
go in for single-phase or two-phase. In any case the machines would 
have been made so that they could have been wound for two-phase 
alterwards, but it was found that a 600kw. two-phase alternator 
could be obtained for the same price as a 400kw. single-phase alter- 
nator. ‘Therefore, by adopting two-phase we should be able to 
reduce the capital cost of the machinery, which it was extremely 
advisable to do in view of the already high capital cost per kilowatt, 
The centre of the town, where there are very few motora, and nothing 
larger than a 2 H. P. motor, is supplied from one large sub- station. lt 
was decided at present to keep the single-phase plant for supplying 
the centre of the town, otherwise it would have meant scrappiug 
the generating plant, transformers and the meters, which, from a 
linancial point of view, could not be done. The outlying sub-stations 
are supplied, some with two-phase 50 ~, and some with single-phase 
only. 

Before the two-phase plant was started several applications were 
received for motors, and the customers wanted these motors at on:e, 
so we supplied single-phase motors on 87- till we had the two- 
phase plaut running, and it may be interesting to note that we had 
running on the single-phase 87 ~, besides several small motors, the 
following larger ones, one 9 H P, two 10 H.P., and one 16 H. P., and 
we found no difficulty whatever, in ranning these motora off the 
lighting circuits, provided, of course, that ordinary engineering pre- 
cautions were adopted. Since the two-phase has been started we 
have, of course, changed over all motors to run on that syatem. 

It may be mentioned that in the last six months we have connected 
up 350 H p. of motors, and certainly two-phase motors are extremely 
satisfactory. Several of them have run quite comfortably at 60 per 
cent, overload for days without getting unduly warm. The follow- 
ing is a list of the chief motors connected on the circuits :—one28 HP, 
one 20 H r , four 17 H.P., two 16 H P., one 15 H P., three 12 fl. P., oue 
10 H P., two 9 H. p., and five 74 n r. We have also a 70 H. p. moto: 
in the works, driving the small siugle-phase alternator to supply the 
centre of the town as before mentioned so as to avoid running another 
engine at times of light load. 

Dy bringing about certain economies at the works the actual cost 
for station charges has been brought down to the same figure as for 
1901. It will be seen from these figures how very little it costs to 
manufacture extra energy when once a station is running. In fact, 
it will be seen that even including the capital charges the actual cost 
of manufacturing current this year was the same as in the year 1901, 
though we sold this year 566,000 units as compared with 341,000 
units in 1901. No appreciable revenue has been obtained from the 
motors except for the last quarter of 1902, so that we shall feel the 
increase due to this cause very much more in the current year. Or 
to put the accounts in the form given in the previous hypothetical 
case :— 

Before Extensions were Carried Out, 1901. 
Capital spent, £78,513. 


Station ess 8 8 £4,358 
Capital chargeeekekess . . :. 3,089 
Total costs 3 Oo Rana ees 3 
Total revenues cou oca rare mr Rau ——— Án Pi 

Loss % % e % ‚ h 9099 £2,250 


After E.stensions have been Partly Carried Out, 1903.: 
Capital spent, £102,712. 


Station cos dnss FC .. 13,57: 
Capital charges "m .. 4,574 
Total costs „665 2 2 6 %%% „„ „„ „„ „„ 0 8,147 
Total revenue F . „7,958 

E i vac reo aes ARAS / / £189 


N.B.— It should be remembered, in comparing these figures, that the 
coal cost some £500 more in 1901 than it would have done in normal 
years owing to the greatly enhanced prices. 


DISCUSSION. 

Mr. ROBERT HAMMOND hoped that those chairmen and sub. 
chairmen of committees who were present would take the lessons of this 
Paper to heart. The author had given the very practical result of going 
to a place where the financial results were distinctly disappointing, and 
the means by which he had put it upon a different footing and made it 
creditable. Personally, he felt a great happiness, because he was the 
consulting engineer for the Coventry station. A most valuable proposi- 
tion had been laid down in the Paper—viz., the necessity for boldly 
laying mains on a large scale. At Hackney he had advised the expendi- 
ture of £120,000 in mains, and this sum had been spent before the works 
were opened. Thie total capital expenditure was £260,000, and the result 
had been most satisfactory. Suficient generating plant had been originally 
installed to cope with 75,000 lights, a load which he had said in his report 
might possibly be reached within three years. Within 12 months the 
load had reached 65,000 lights, and within 15 months it had got to 80,000. 
The consequence was that they had been able to work at very low costs 
at Hackney. ‘The total costs there amounted to the very low figure for 
London of 1:03d. per unit. Mr. Jeckell had also pointed out the advan- 
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tage of a low price, and this he entirely approved of. At Hackney they 
had started at 4d. per unit for light, and they now charged 11d. per unit 
for power, and this was a policy by which all electricity works in the 
kingdom could be made to pay. The very carefully worked-out figures 
in the Paper showed the effect of this policy. 

Mr. GERALD STONEY said he thought Mr. Jeckell had taken a 
very good step in adopting a 50 — and two-phase instead of single phase. 
In this he was following in the steps of Sheflield. With regard to the 
reference in the Paper as to the space taken up by various engines, 
the allowance that ought to be made for the foundations of high-speed 
engines was very much less than with low speed, and if turbines were 
adopted the foundations required would be still less, in fact, the founda- 
tions for turbines were practically negligible. The slow-speed engines at 
the Neptune Bank power house of the Newcastle Electric Supply Co. 
were one-half the power and occupied double the floor space of the 
turbine sets, so that the kilowatts per square foot of floor space was four 
times greater than with a turbine. 

Mr. C. TURNBULL (Tynemouth) said that it had been supposed 
that if they could get a demand of all sorts —motors, lights, tramways, 
and everything else—the peak would, to some extent, level itself. He 
very seriously doubted that this would be the case. With factory 
and shop lighting—and he believed that the big power schemes 
were mecting with this difliculty already—there was a most stupen- 
dous peak during the winter time which would increase and make 
it more and more diflicult to give favourable terms to consumers and to 
make the station a financial suceess. It seemed to him that the way 
to do it was to decrease the capital expenditure over the peak. If they 
put in one plant to deal with the long-hour plant, and as far as possible 
use that plant 24 hours a day, and build alongside it a plant to deal 
with the peak of the load, then he thought there was a chance of giving 
better terms. For this purpoze it would be necessary to get from manu- 
facturers a plant which would stand idle for 18 or 20 hours a day and 
then vive an immense amount of power for a few minutes, or a few hours, 
at the very minimum of cost. Possibly oil engines might do if it was 
possible to get them, as they would have practically no stand-by costs. 
Failing this, there was the question of using a locomotive. With a loco- 
motive steam could be got up in about an hour's time, and he thought it 
would be possible to develop this idea so that they could have a locomotive 
running a dynamo which wouid give off power for a short time at an 
extremely low capital cost. Engineers would have to go in more for 
special plant. 

Mr. L. L. ROBINSON (Hackney) agreed with the author that they 
ought not to be afraid to supply at low prices, and it was a very good 
thing that chairmen of cominittees were present to hear that preached. 
It was sometimes a very ditlicult matter to persuade their chairmen that 
they must take bold steps to get business and to make them feel that they 
were quite safe in selling energy during the time between the peaks at a 
cost right down to the works costs. He had had some difficulty in this 
respect himself, but had convinced his committee at lust, and there was 
no doubt that the very low price which was charged in Hackney for power 
had been a tremendous incentive to the manufacturers in the district to 
take electricity for power purposes. 

Mr. E. T. RUTHVEN-MURRAY (Willesden) said he was a very ardent 
believer in the maximum demand system of charging, providing it was 
a proper system. Mr. Jeckell ought to have run his initial price up 
from 6d. to 7d. in the first hour and retained a penny for everything 
afterwards. He knew a case of an undertaking where the price was 5d. 
per unit, less 5 per cent. discount for cash—4}d. per unit. The com- 
mittee, however, agreed to his advice to alter the rates from 5d. all round 
to 6d. and 24d., and the result had been an enormous improvement in 
the works costs during the first year, and the works were made a financial 
success in a very short time. Personally he believed in 8d. und 1d., and 
this tariff he had at Willesden. The greatest diflieulty there was in 
dealing with the maximum demand system was the method in which the 
instruments were sent out marked. In Willesden he had two different 
tariffs. The indicators were on one scale calibrated to amperes, and on 
the other side in 8 c.p. lamps, on the basis of 30 lamps per kilowatt. 
The scale of charging was: Plant rental, IS. 9d. per 8 c.p. lamp per 
quarter, as shown upon the indicator, plus 1d. per unit for all electricity." 
The advertising value of saying one supplied electricity at 1d. per unit 
was enormous. This system, which he called the plant rental system, 
had been adopted in Willesden by about 95 per cent. of his consumers, 
and he commended it very strongly as a simple one to those who had the 
courage to keep their initial price at 8d. On the second tariff system, 
3 units per quarter per 8 c.p. lamp, marked on the indicator, were charged 
at sd. and the remainder at ld. Everyone could understand this, and it was 
very much better than having a figure which a consumer did not know 
how it had been arrived at. Such a system as this was much better than 
a flat rate, and it kept a certain class of consumer from beccming a 
burden upon the profitable consumers, 

Mr. J. A. JECKELL, in a brief reply, said that Coventry had more gas 
engines than any other place in the kingdom per head of population 
except one. However, in spite of this, he already had 400 n.r. of motors 
on his mains and was in treaty for another 100 n.r. With regard to 
Mr. Turnbull's remarks as to special plant for taking the top load, he 
was at present doing this, not because he wished it, but because he had 
to. He had a single-phase plant already on the spot. The town was 
laid out in such a way that the centre portion was supplied by one sub- 
station, and he had kept the single-phase going in the centre of the town 
and supplied it from the old single-phase plant because he could not 
afford to scrap it. The outside district was now all supplied by the new 
two-phase plant whieh was running practically 24 hours a day. During 
the light time of the day the centre of the town was supplied by a motor- 
generator. In the winter time he would run the single-phase plant 
much longer. With Mr. Murray's remarks as to the maximum demand 


— ——————Ó——Ó—————— 


system he was absolutely in accord. He himself put the price up at 
South Shields from 6d. to 7d., and he would have liked to have done the 
same thing at Coventry for the first hour, but it would have been suicidal 
He would have lost customers right and left. With regard to Mr 
Murray's suggestion as to making out accounts, he did something of the 
same sort at Coventry. He always put on to the amount the demand 
in lamps. 


THE USE OF DIFFERENTIALLY-WOUND TELEPHONE 
RECEIVER IN ELECTRICAL MEASUREMENTS.* 


BY PROF. H. HO (TOKYO). 


It is known that a telephone receiver may rival in its sensitiveness 
the most sensitive mirror galvanometer, but its use in electrical 
measurements is limited by the fact that it is not adapted to replace 
a galvanometer in so-called deflector methods, though it has proved 
very useful in some of the nul methods, an example of which is the 
well-known Kohlrausch method of measuring electrolytic resistance. 
To remedy this inconvenience to some extent and to extend the use 
of the telephone receiver in electrical measurements, the writer has 
devised several methods involving the use of a diſferentially-wound 
telephone receiver, and believes he has found a new system of 
electrical measurements very useful in some cases, which will be 
briefly described below. 

The receiver used was an ordinary double-pole pattern, the coils 
of which were replaced by differentially-wound bobbins, made by 
winding two similar wires side by side so that the two coils should be 
exactly equal in their magnetising effect as well as in their resistance 
and inductance. The coils were each of 140 ohms resistance and 
proved perfect in their differential action. 


I.—THE COMPARISON OF CAPACITIES. 


The method of connection is shown in Fig. 1, in which C, and C, 
are the capacities to be compared, C, beiug supposed larger than C, ; 
T is the differential receiver, r, r two equal non-inductive resistances, 
R a variable non-inductive resistance which shunts a coil of the 
receiver and an r in series with the larger capacity; and, finally, ^ 
is the source of alternating current. The process of measurement is 
as simple as the connections. We merely adjust R until no sound is 
heard in the receiver, then if r is the resistance of each of the coils of 
the receiver, the required ratio of the capacities is given by 


rtr+R 
C, Rr Tr) ri r R 
Coo ae 
rr 


The inductance of a telephone receiver is usually very small com 
pared with its resistance, but for security we have added in series 
r having a value of 1,000 ohms, and, in consequence, the division of 


Fio, 1.—DtAGRAM OF CONNECTIONS, 


current in the two parallel paths, ri Tr and R, can be computed 
without taking account of the inductauce ; the derivation of the pre- 
ceding formula is evident without further explanation. It is con- 
venient to use a resistance box with sliding contact for R, and we 
may choose such a value of r as suits the case, and the value of R 
at hand. 

This method is particularly valuable for the measurement of small 
capacities, it being necessary only to raise the alternating E.M.F. 
sufficiently to make the charging current audible in the receiver ; 
moreover, it enables one to measure a capacity in an alternating- 
current circuit under its working pressure and frequency ; for 
example, in the testing of cables. The method is thus quite simple 
and practical, and it may also prove useful in the study of the 
behaviour of dielectrics under various pressures and frequencies. 

To give an idea how accurate are the results which cau be obtained 
by this method, even for very small capacities, we give here the 
results of the measurement of the capacities of three Leyden jars, 
designated A, B and C. The standard of comparison was a pirallel 


* From the Electricul World of New York. 
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pus air condenser, the capacity of which could be easily calculated 


rom its dimensions, and was found to be 0:00054mfd. 
The value of C, 


C, C» 71 r R calculated. 
Air condenser ...... A. ... 140 ... 1,000 ... 1,145 ... 0°0010800infd. 
Air condenser ...... B ... 140 ... 1000 ... 945 .. 00011934 mfd. 
Air condenser ...... C ... 140 ... 1,000 ... 1,320 ... 0:0010014nfd. 


To test the accuracy, various groupings of the jars in multiple 


were tried, and the results were as follows :— 
The value of C, 
Ci C, 7| r R calculated. 
Air condenser A+B... 140 ... 1000 ... 355 .. 00022788mfd. 
Air condenser BTC... 140 .. 1,000 ... 365 ... 0°0022248infd. 
Air condenser A c D4 C ... 130 .. 1,000 ... 225 .. 000327 78mfd. 


If calculated from the results in the first table, the numbers in 
the last column would be 0:0022734, 0:0021978 and 0˙0032778 


respectively. 


Finally, comparisons between the Leyden jars themselves were 


tried and the following ratios were obtained :— 


The ratio C./C, 


C, Co T, T R calculated. 
8 B ws 140 1,00 10,00 111 
|o wien B x 140 ...... 1,000 56,800 ...... 1:20 
a 7 sates 140 uus 1,000 ...... 15,00 ...... 1:07 


If calculated from the results in the first table, the ratios in the 


last column would ba 1:11, 1:19 and 1 08 respectively. 


From these measurements we may infer that even for such small 
capacities it is easy to get values correct within 1 per cent. The 


E. M.F. employed was from 300 to 500 volts effective. 
IIL.—Tii& COMPARISON OF INDUCTANCES. 


In Fig. 2, L, is an unknown inductance, Ra ohms in resistance, LI 
variable inductance, R, ohms in resistance ; for example, Ayrton 
and Perry's standard of inductance, and T, the differential telephone 


receiver. 


Fia. 2. — COMPARISON OF INDUCTANCES, 


A non-inductive resistance, r, is added either to Li or to I, to 
make them equal in resistance, and then L, is varied till no sound 
In this condition, we have evidently 


is heard in the receiver. 
L. = L.. 


2 1 

If L, lies beyond the range of L., we may proceed as follows :— 
Put in euch a value of r that the resistance of the L, side is n times 
that of the L, side, and at the same time insert à non-inductive 
resistance, R, somewhere at b so that R+r, is n times larger than 71. 
In this condition we have 
Choosing n properly we can bring L, into the 


Now adjust L, till no sound is heard. 
evidently L,—nL,. 
range of an adjustable inductance at hand. 


‘The method gives in ordinary cases the value of inductance correct 
within 1 per cent., aud as may be seen, it is quite simple and direct. 
We are sure that any one who tries it for the first time will be 


surprised to find the quickness and the accuracy of the method. 
III Tn COMPARISON or RESISTANCES. 


In case the resistances to be compared are large, we adopt the 
same connection as Fig. l, putting the resistances in place of the 


20 


Kia. 3.—DIAGRAM OF CONNECTIONS, 


capacities. The method of the m:asurement is cvident without 
description. If the resistances R, aud R, be very high, we may 
eimply write 

R. r,+r+R 

n^ OR 


If the resistances are low, they are to be joined in series and the 
receiver connected as shown in Fig. 3, the balance is then obtained 
either by moving the knife-edges or by varying the resistances of one 
of the receiver circuits, or applying both at the same time. The 
required ratio is given by 

Ri ri TIR 
R. ndr 


CORRESPONDENCE. 


nen — 
THE SINGING ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I send to you by same post a reprint from the Prorced- 
ings of the Royal Academy of Amsterdam, On the Influence 
of the Variation of the Current-strengths on the Pitch of the 
Singing Arc." In your number of July 10th, which I saw 
only to day, I found on page 483 an abstract of Meisel’s article 
in the Physikalische Zeitschrift of July 1, 1903. You will see 
that I have treated in my Paper the same question ; but my 
Paper was published in 1902. — Yours, &c., 

Amsterdam, July 30. I. WERTHEIM SALOMONSON, 

[Mr. Wertheim Salomonson has undoubtedly a priority of 
the discovery that the pitch of the singing are depends upon the 
value of the current, having announced that fact on November 17, 
1901, at Amsterdam, and having furnished an empirical formula 
for that variation on October 25, 1902. But Meisel, though 
working on independent lines, gives credit to Mr. Wertheim 
Salomonson, and also to Ascoli and Manzetti, for having shown 
that Thomson's formula is not obeyed in this case, though he 
quotes the same fact as one of his own “results.” Mr. 
Salomonson used Peukert’s method, and also tried Kundts 
dust figures. If he were to try Meisel's photographic method 
he would probably be enabled to throw some further light on 
this influence of the current, which still lacks an explanation. 


—En. E.] 


LEGAL INTELLIGENCE. 


eee 
West Ham Tramways Award. 

Some time ago differences arose between the Corporation and the West 
Ham Gas Co. in regard to the liability for altering the position of gas mains, 
&c., which had become necessary in consequence of the construction by 
the Corporation of electric tramways. The parties not being able to agrce 
referred the matter to the arbitration of the Hon. A. Lyttleton, K. C., who 
has now issued his award under date July 13 to the effect following :— 

Whereas by the West Ham Corporation Act, 1900, the Corporation 
were authorised and empowered to construct and maintain tramways 
therein described within the borough of West Ham, and are the pro- 
moters of such tramways within the meaning of the Tramways Aet, 1870. 
And whereas; by sec. 30 of the Tramways Act, 1870, it is enacted that, 
for the purpose of making. forming, laying down, maintaining, repairing, 
or renewing any of their tramways, the promoters may from time to 
time where and so far as it is necessary or may appear expedient for 
the purpose of preventing frequent interruptions of the traflic by repairs 
or works in connection with the same, alter the position of any mains or 
pipes for the supply of gas or water, or any tube. wire, or apparatus for 
telegraphic or other purposes, subject to the other provisions of that 
act, and also subject to the following among other restrictions—that is to 
say, before laying downa tramway ina road in which any mains or pipes, 
tubes, wires, or apparatus may be laid, the promoters shall, whether 
they contemplate altering the positions of any such mains or pipes, 
wires, or apparatus, or not, give seven days’ notice to the company, 
persons, or person to whom such mains or pipes, wires, or apparatus 
may belong, or by whom they are controlled, of their intention to lay 
down or alter the tramway, and shall at the same time deliver a plan and 
section of the proposed work, And whereas if it should appear to any 
such company or person that the construction of the tramway as pro- 
posed would endanger any such main or pipe, tube, or apparatus, of 
interfere with or impede the supply of water or gas, or the telegraphic or 
other communication, such company or person may give notice to the 
promoteis to lower or otherwise alter the position of the said mains 
or pipes, tubes, wires or apparatus in such manner as may be con- 
sidered necessary, and any difference as to the necessity of any such 
lowering or alteration shall be settled in manner provided by that act 
for the settlement of differences between the promoters and other com 
panies or persons, and all alterations to be made under the said section 
shall be made with as little detriment and inconvenience to the com- 
pany or person to whom such mains or pipes, or tubes, wires or appa: 
ratus may belong, or by whom the same are controlled, or to te 
inhabitants of the district, as the circumstances will admit, and under 
the superintendence of such company or person, or of their surveyor 
or engineer, if they or he think fit to attend, after receiving not less than 
48 hours' notice for that purpose, which notice the promoters are hereby 
required to give. And whereas, by sec. 33 of the Tramways Act, 1870, 1t 
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is, amongst other things, enacted that if any difference arises between 
ihe promoter or lessees on the one hand, and any gas company on the 
other hand, with respect to any interference or control exercised or 
claimed to be exercised by them or on their behalf, or by the promoters or 
lessees by virtue of that act in relation to any tramway or work, or in 
relation to any work or proceedings of the company, or with respect to 
the propriety of or the mode of execution of any work relating to any 
tramway, or on the question whether any work is such as ought reason- 
ably to satisfy the company concerned, or with respect to any other 
subject or thing regulated by or comprised in that act, the matter in 
difference shall (unless otherwise specially provided by that act) be 
settled by an engineer or other fit person nominated as referee by the 
Board of Trade on the application of either party, and the expense of the 
reference shall be borne and paid as the referee directs. And whereas 
the West Ham Gas Co. (being a company within the meaning of the said 
secs. 30 and 33 of the Tramways Act, 1870) has caused to be served on the 
said Corporation of West Ham a notice requiring the said Corporation to 
execute certain alterations and works, and to lower certain mains and 
pipes. And whereas a difference as to the necessity of such lowering or 
alteration has arisen between the said parties. And whereas, by an 
agreement in writing dated April 25, 1903, between the said Cor- 
poration and the said gas company, the said parties applied to the 
Board of Trade to nominate a fit and proper person as referce 
to settle such differences, and that the Board of Trade in exercise 
of their powers, had nominated and appointed me (the Hon. Alfred 
Lyttleton, K.C.), as referee to settle the matters in difference between the 
said parties, it was agreed between the parties thereto that it be referred 
to me to award and determine :— 

1, Whether the Corporation under the provisions of sec. 30 of the 
Tramways Act, 1870, or any other section of the said act, ought to be 
required, before laying down the tramways shown on the plans delivered 
by them to the company as aforesaid, to execute all, or some, or any of 
the alterations to the mains, pipes, tubes or apparatus of the company, in 
the manner the company consider necessary, as hereinbefore recited. 

2. Whether the Corporation under the provisions of the said section, 
or any other section of the Tramways Act, ought to be required, as 
aforesaid, to execute any alterations to the mains, pipes, tubes or apparatus 
of the company, other than or differing from the alterations to the mains, 
pipes, tubes or apparatus of the company, in the manner the company 
consider necessary, as hereinbefore recited. 

Now, having taken upon myself the burthen of the said reference, and 
having heard and weighed the evidence, and having in particular con- 
sidered the provisions of sec. 32 of the Tramways Act, 1870, do make 
and publish my award. 

I award and adjudge, that the Corporation ought not to be required, 
before laying down the tramways shown on the plans delivered by them 
to the company as aforesaid, to execute all, or some, or any of the altera- 
tions to the mains, pipes, tubes, or apparatus of the company, in the 
manner the company consider necessary, as hereinbefore recited. And 
that the said Corporation ought not to be required to execute any altera- 
tions to the mains, pipes, tubes, or apparatus of the company other than 
or differing from the alterations to the mains, pipes, tubes or apparatus 
of the company in the manner the company consider necessary. 

And I further award and direct that the said West Ham Gas Co. do pay 
to the said Corporation of West Ham their costs of the reference and the 
costs of this, my award, and that in case the said West Ham Corporation 
shall pay such last-mentioned costs, I award that the West Ham Gas Co. 
do repay to the said Corporation the amount which they shall so pay. 


Wells v. Stewart Electrical Syndicate (Ltd ). 


This case came before Mr. Justice Walton on Wednesday, on an 
unopposed motion for the appointment of a receiver and manager in a 
debenture holder's action. 

Mr. GALBRAITH, for plaintiff, said the syndicate was registered in 
1896 and had power to issue debentures. On Oct. 7, 1898, the syndicate 
issued the debenture bond which plaintiff held for £2,200, on which 
interest was due on Feb. 28 and Oct. 31 in each year. The principal 
moneys became payable on certain contingencies, including the passing 
of a resolution for the effectual winding up of the company. A Mr. G. S. 
Pitt had been appointed liqudator in a voluntary winding-up. The 
creditors of the company were now pressing for payment of their claims, 
and plaintiff desired to be protected. Ile was willing that the liquidator 
should also be appointed receiver and manager. It was desirable that 
the business of the company should be carried on for a short time, and 
he asked that the manager should act for three months, and that if the 
liquidator should be appointed receiver and manager it would be without 
security, as he was willing to act without salary. 

His LORDSHIP thought the liquidator should give security in the 
usual way, but with salary, and the application was granted on these terms. 


Lazarus v. National Telephone Co. 


In the City of London Court, on Wednesday, Judge Lumley Smith, K.C., 
delivered his reserved judgment in this action, which was brought to 
recover damages for wrongfully cutting off plaintiff's telephone service. 
Plaintiff had been a subscriber for three years, but the company wished 
to alter their terms at the end of this period; plaintiff did not agree to 
these, and he was summarily cut off without notice. In giving judgment 
for defendants, His Honour held that the approval of the National Com- 
pany was requisite at the commencement of each year to enable the 
hiring to continue. The defendants did not approve of & continuance 
after the third year, and were not bound to continue. No notice was 
stipulated for, but the company might reasonably have given the plaintiff 
more than a few days’ notice. The action failed, but he would give leave 
to appeal. Each party to pay their own costs, 


Coventry Electric Tramways. 


PARLIAMENTARY RECORD FOR 1903. 


In accordance with custom we present our readers with a brief 
résumè of the legislation of the past session so far as it affects elec- 
tricity supply, electric traction, &c., and below we set out a list of 
the various acts (public and private) which were passed and received 
Royal Assent. Some of the leading features of the principal a-ts are 
referred to in our leading article. 'The capital powers taken in the 
City and South London, Great Northern and City, Great Northern, 
Piccadilly and Brompton and Metropolitan District Railway Acts 
aggregate 53,200,000, while two new companies (Watford and Edg- 
ware Railway Co. and Seaforth and Sefton Junction Railway Co.) 
have scheduled £300,000 and £270,000 as their capital respectively. 
There were 54 tramway bills, including 23 by local authorities. In 
many cases no capital powers were inserted, but 11 tramway com- 
panies take powers to raise £2,668,000 capital. There are eight elec- 
tric power acts, in only one of which (Cleveland and Durham) bor- 
rowing powers were sought, but in the six new schemes the capital 
scheduled is £4,500,000. The bill of the North Metropolitan Electric 
Power Distribution Co. for the acquisition of the electricity under- 
taking of the Willesden District Council, though introduced late in 
the Session, was treated as an unopposed measure and passed through 
both Houses very rapidly. 


Public Acta. 
Expiring Laws Continuance Act (including the Light Railways Act, 1896), 
Motor Cars Act. 
Patent Office Extension Act. 
Railways (Electrical Power) Act. 


Provisional Order Confirmatory Acts. 
Electric Lighting. 

Electric Lighting Provisional Order (No. 1) Act (Mitchelstown). 

Electric Lighting Provisional Orders (No. 2) Act (Brixham, Brumby 
and Frodingham, Dawlish, Horbury, Hucknall-under-Huthwaite, Newton- 
in-Makerfield, Orrell, Scunthorpe, Sidmouth and Yeovil). 

Electric Lighting Provisional Orders (No. 3) Act (Auckland (Rural), 
Carisbrooke and Northwood, Drayton-in-Hales, Illogan, Ingleton, Port 
Dinorwic, Sevenoaks, South Shields (Rural), Stafford (Rural) & Wilmslow). 

Electric Lighting Provisional Orders (No. 4) Act (Borrowstouness, 
Cambuslang, Irvine, Kilmalcolm and Kirkintilloch). 

Electric Lighting Provisional Orders (No. 5) Act (Abersychan, Calverley, 
Falmouth, Horsforth, Launceston, Mesteg, Walton-upon-Thames, Warm- 
ley, Whickham and Wigan or, 

Electric Lighting Provisional Orders (No. 6) Act (Bexley (Extension), 
Bridgwater and District, Bromley (Rural), Hendon (Amendment), Hud- 
dersficld (Extension), Leatherhead and District (Extension), Prestwich 
(Amendment), Stroud, and Whitchurch and Pangbourne). 

Electric Lighting Provisional Orders (No. 7) Act (Cambridge and 
District, Isle of Sheppey and District, Sandwich, Deal, Walmer and Dis- 
trict, Sittingbourne and Milton, Strood and Dartford (Rural Districts), 
Tadcaster and District (Extension), Uxbridge and District (Extension) 
and Wimbledon (Extension). 

: Tramways. 

Tramways Orders Confirmation (No. 1) Act (Burton-upon-Trent, Bury, 
Cardiff (Extension), Huddersfield, Leeds, Newcastle-upon-Tyne and Porto- 
bello and Musselburgh), 

Tramways Orders Contirmation (No. 2) Act (Barrow-in-Furness, Hors- 
forth Urban District Council, Keighley Corporation and Ramsbottom 
Urban District Council). 

Confirmatory Acts under Private Legislation Procedure (Scotland) 

Act, 1899. 

Aberdeen Corporation (Tramways) Order Confirmation. 

Airdrie and Coatbridge Tramways Order Contirmation. 

Glasgow Corporation Tramways Order Confirmation. 

Lanarkshire Electricity and Refuse Destruction Order Confirmation. 

Lanarkshire Tramways Order Confirmation. 

Perth Corporation (Tramways) Order Contirmation. 


‘Private Bill Legislation. 


(In many cases only one or two clauses in a general Power Act deal 
with electrical matters.) 


Baker Street and Waterloo Railway | Croydon & District Electric Tram- 


(Extension of Time). ways. 
Baker Street and Waterloo Railway | Dewsbury, Batley and Birstal 
(Transfer). Tramways. 


Beckenham Urban District Council. | Dover Corporation. 
Birmingham Corporation. Dudley, Stourbridge and District 
Birmingham District Tramways. Tramways. 
Blackheath and Greenwich District | Erith Tramways and Improvement. 
Electric Light. Exeter Corporation. 
Bournemouth Corpn. Tramways. Fifeshire Electric Power Co. 
Bradford Corporation. Gosport and Fareham Tramways. 
Brighton Corporation. Great Eastern Railway. 
Carmarthenshire Electric Power. Great Northern and City Railway. 
Charing Cross, Euston and Hamp- | Gt. Northern, Piccadilly & Bromp- 
stead Railway. ton Railway (Various Powers). 
Chatham & District Light Railways. Harrow- road & Paddington Tramy’s. 
City and South London Railway. Hastings Tramways (Extensions). 
Cleveland and Durham County | Hove, Worthing & Dist. Tramways. 
Electric Power. India Rubber, Gutta Percha and 
Telegraph Works Co. 
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Kinyston-upon- Hull Corporation. 

Leigh Corporation. 

London, Brighton and South Coast 
Railway. 
London County Council (Tramways 
and Improvements). 
London, Tilbury and 
Railway. 

London United Tramways. 

Manchester Southern Trainways. 

Metropolitan District Railway 
(Various Powers). 

Mid-Yorkshire Tramways. 

Nantwich Urban District Council. 

Newcastle-on-Tyne Electric Supply. 

North Metropolitan Electric Power 
Supply. 

North-Western Electricity & Power 
Gas. 

Nottinghamshire and Derbyshire 
Tramways. 

Pontypridd Urban District Council. 

Poole and Dist. Electric Traction. 

Presion, Chorley and Horwich 
Tramways. 

Rochester Corporation Tramways 
and Improvements. 

Roinford and District Tramways. 


Southend 


Salford Corporation. 

Scottish Central Electrie Power. 

Seaforth and Sefton Junction Rly. 

Sheftield Corporation. 

Shropshire & Worcestershire Elee— 
tric Power. 

Somerset & District Electric Power. 

South-Eastern & London, Chatham 
and Dover Railways. 

South Lancashire Tramways. 

South Shields Corporation. 

South Staffordshire Tramways. 

Stoke Newington Borough Council. 

Strabane, Raphoe and Convoy 
Railway. 

Stroud and District Tramways. 

Sutton Coldtield Corporation. 

Tatf Vale Railway. 

Tynemouth and District Tramways. 

Walker aud Wallsend Union Gas. 

Watford und Edgware Railway. 

West Cumberland Electric Tram— 
Ways. 

Wigan Corporation Tramways. 

Willesden Urban District Council. 

Wood Green Urban District Council. 

Woolwich Borough Council. 

Worthing Corporation Tramways. 


Some particulars of the notices of the various bills and provisional 
orders were given in our issues in January last. A list of the 
schemes dropped, withdrawn or rejected is set out below :— 


Purric Bins. 
Electric Lighting (London) (withdrawn). 
Light Railways (withdrawn). 
Private BDirrs. 

Antrim, Down, Armagh and Belfast Itleetrie Power (dropped). 
Clapham Junction and Marble Arch Railway (No. 1) (withdrawn). 
Central London Railway (icithdraiwn). 
Chard Corporation Gas and Electricity (electrical clauses rejected). 
City and North-East Suburban Electric Railway (rejected). 
Coventry and Arley Railway (rejected). 
Great Northern, Piccadilly and Broinpton Railway (New Lines and 

Extensions) (withdrawn). 
Hamilton, Motherwell and Wishaw Tramways (Part III.) (dropped). 
London County Council (Electric Supply) (withdrawn). 
London County Council (General Powers) (electrical clauses expunged). 
Macelestield and District Electrie Tramways (dropped). 
Metropolitan District Railway (Works) (withdrawn). 
North Cheshire Tramways (dropped). 
North-West London Railway (withdrawn), 
Oldham Corporation (dropped). 
Plymouth Corporation (passed, but withdrawn by Corporation on account 

of audit conditions inserted in bill). 
South Shields, Sunderland and District Tramways (rejected). 
Waketield and District Tramways (dropped). 
Wellingborough and District Tramroads (dropped). 
West Ham Corporation (withdrawn). 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governors of George IIeriot's Trust invite applications for the 
posts of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and junior assistant instructor in mechanical 
drawing ; for an assistant professor to lecture on Physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
physics; for an assistant professor for the chemistry department, 
and for a chief lecturer in pure and applied mathematics. Further 
information is given in an advertisement. Full particulars from the 

rincipal at the college. Applications to the treasurer (Mr. David 

wis) by Sept. 8. 

A lecturer and demonstrator in electrical engineering is required 
for Hull Municipal Technical School. Applications to Director of 
studies (Dr. J. T. Riley) by Sept. 4. See advertisement. 


Bradford Corporation require a city electrical engineer. Salary 
£600 per annum. An advertisement contains further particulars, and 
applications must be sent to the town clerk (Mr. Frederick Stevens), 
Town Hall, Bradford, by 27th inst. 

Hull Electric Lighting committee require a chief assistant elec- 
trical engineer. Particulars and forms of application froin the city 
electrical engineer (Mr. H. Bell), electricity works, Sculcoates-lane. 
Applications to chairman of committee, Town IIall, Hull, by noon 
Aug. 27. See advertisement, 


Islington (London) Lighting committee require an assistant engi- 


neer and works manager for the electricity department. Salary 
£200, rising by annual incrementa of £25 to £250 per annum, 


Applications to town clerk (Mr. Wm. F. Dewey), Town Hall, 
Islington, N., by noon Sept. l. See advertisement, 

A junior demonstrator is wanted in the James Watt Engineering 
Laboratories, Glasgow University. Applications to Prof. Barr. See 
advertisement. 


Portsmouth Electric Lighting committee require two assistant 
engineers to take charge of an eight-hour shift ; must have experi- 
ence in high-tension alternating-current stations and be accustomed 
to running alternators in parallel and Ferranti rectifiera Salary 
£105, rising to £120 bv annual increments of £5. Applications to 
superintendent (Mr. W. S. Foale), electric lighting station, Gun- 
wharf-road, Portsmouth, by 29th inst. See advertisement. 

A technical works manager is required for a large electrical 
engineering works in the Midlands. See advertisement. 

Messrs, W. II. Allen, Son & Co. are about to appoint a local agent 
in the Birmingham district for the sale of their machines, including 
engines and dynamos for electric lighting and transmission of power, 
condensing plant, &e. See advertisement. 


Visiting lecturers competent to teach the advanced or second stage 
of electricity and magnetism, electrical engineering, sound, light and 
heat, &c, are wanted at Woolwich Polytechnic. Applications to 
secretary. See advertisement, 


Isle of Wight Electric Light and Power Co. (Ltd.) have vacancies 
for two pupils. Particulars from the engineer and manager, 
electricity works, Ventnor, I.W. See advertisement. 

Required by leading firm of electrical engineers an English clerk 
to assist in preparation of price lists, propaganda and descriptive 
matter. Knowledge of technical terms and of German language 
required, See advertisement. 


The Central Electric Supply Co. (Ltd.) require two shift engineers 
for their Grove-road station; also two switchboard attendants. 
Applications to engineers’ office, 19, Carnaby-street, Golden-square, 
London, W. See aleo advertisement, 

A demonstrator is wanted at (Queen's Engineering Works, Bedford, 
to look after the pupils and apprentices and to lecture to them during 
the winter months. Applications to the chairman, Messrs. W. H. 
Allen, Son & Co., Bedford. See advertisement. 

Londonderry Corporation require au assistant electrical engineer. 
Applications to town clerk (Sir R. Newman Chambers), Guildhall, 
Londonderry, by Sept. 1. 

Battersea (London) Borough Council require a canvasser for their 
electricity undertaking. Applications to town clerk by noon Sept. 1. 


Mr. A. Hay, D.Sc, M.LE.E, Professor of Physics and Electro- 
technology at the Royal Indian Engineering College, Cooper's Hill, 
has been appointel head of the physics and electrical engineering 
department of the Hackney (London) Institute. 

Mr. Frederick Garside, of Oldham, has been appointed electrical 
engineer to the Aldershot District Council. 


Mr. A. C. Evans, of Wolverhampton, has been appointed aseistant 
electrical engineer at Bray. 


BDUCATIONAL NOTICES. 


University College (London).— The session 1903-4 will begin on 
Oct. 6. Prospectuses of the course of instruction in the departments 
of engineering, the faculty of science, &c , may be obtained from the 
secretary (Mr. T. Gregory Foster, Ph.D.) See also advertisement. 


Owens College, Manchester.—Complete theoretical and prac- 
tical training is given at this college to students preparing for 
responsible positions in electrical works, and a certificate is granted 
on the successful completion of the course, which extends over three 
years, The new session commences Oct, 6. Prospectuses from the 
registrar, Mr. Sydney Chaffers. See also advertisement. 


Glasgow and West of Scotland Technical College.—We have 
received a copy of the comprehensive calendar of this college for the 
session 1903-4, which sets out in full detail the exhaustive course of 
study in the various branches of technical education which is included 
in the curriculum of this well-known educational centre. The 
frontispiece shows a fine perspective view of the buildings now in 
course of erection, aud of which the memorial stone was laid by His 
Majesty in May last. A description of the new buildings is given, 
and also calendars of the Carnegie Trust for the Scottish Universities. 
Both day and evening classes are held ia electrical engineering, 
natural philosophy, mathematics, metallurgy, theoretical aud applied 
mechanics, machine design, &c. There is a mass of information in 
the calendar interesting to those who are taking np a course of study 
at the Glasgow and West of Scotland Technical College. 


Aberdeen.—Estimates of the tramway department for the year 
ending May 31, 1904, put the revenue at £63,200, including passenger 
fares £62,500, advertising on cars £500 and miscellaneous £200. 
The estimated expenditure is: Traflic expenses £15,090, compared 
with £10,642 last year; electric lighting £10,500, against £7,044 ; 
maintenance of permanent way, cars, plant, building and electric a 
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equipment, £5,700, against £5,153 ; general charges, £3,193, against 
42,910; interest, £9,450, compared with £7,663; sinking fund, 
£2,160, against £1,881; depreciation on cars, plant, &c , £1,945; 
proportion of preliminary and Parliamentary expenses, £900 ; leaving 
£14,262, against £13,139 last year. 


Accrington.—Mr. A. Ross Hooper held an inquiry last week into 
the application of the Corporation for permission to borrow £550 for 
the purchase of a booster. The town clerk said the price charged for 
current was 4d. per unit, with discounts on a sliding scale, the 
average price obtained being 35d. There was a loss of £1,558 on 
the undertaking in 1901-2, and of £1,323 in 1902.3. The application 
was unopposed. 

Arbroath.—At a public meeting held last week to discuss the 
question of electricity supply a resolution condemning the action of 
the Town Council in permitting a company to establish electricity 
supply in the town and demanding that the Council should withdraw 
the permission was carried by a large majority. 


Ashington.—The Northern Counties Electricity Supply Co. have 
started to lay electric lighting mains. 


Bo'ness.—Mr. Alex. Ogilvie has been retained by the Corporation 
as consulting engineer to advise on the National Electric Wiring 
Co.'s contract for the electric lighting of the burgh, remuneration 
being 1j percent. on cost of the scheme, estimated at £20,000. 


Boston (Lincs.).—At the last meeting of the Corporation it was 
decided to defer for the present the question of erecting elec- 
tricity works, and it was agreed to postpone the electric lighting 
of the new municipal buildings until general electricity supply is 
undertaken, The new buildings are, however, to be wired in readi- 
ness for electric lighting when current is available. 


Brighton.—The accounts for the electricity department for the 
year ended March 31 were presented to the Council yesterday :— 

The capital expended last year was £58,815. lls. 1d., bringing the 
total to £465,674. 7s. 6d. Generation expenses were £31,451, against 
£24,993. 17s. the previous year. Distribution cost was £5,344. 1s., com- 
pared with £4,632. 8s. 6d. Public lamps (£4,205. 12s. 7d.), rents, rates 
and taxes, management expenses (£4,531. 3s. Sd), special charges, «c., 
made the total expenses £47,208. 13s. 11d., against £42,273. 38. 10d. 
Receipts include £58,033. 4s. 6d. from sale of electricity for private lighting 
(previous year, £50,328. 1s. 5d.); £10,351. 17s. 5d. for publie lighting 
(previous year, £11,960. 7s. 2d.) ; £9,218. 6s 3d. from tramways (previous 
year, £1,799. 6s. 10d.); and £4,780. 11s. 8d. from meter rents and 
sundries (previous year, £2,462, 128.), a total revenue of £42,392. 19s. 10d., 
leaving £35,184. 58. 11d. gross profit, against £24,277. 3s. 7d. the pre- 
ceding year. Net profit was £7,084. 13s. 9d., out of which the Lighting 
committee recommend that £3,250 be paid to district fund account, and 
£4,734. 13s. 9d. be carried to reserve. 

Burgess Hill.— Before proceeding further with a proposal for the 
establishment of electricity works a canvass is to be made. 


Burton-upon-Trent.— We have received particulars of the first 
two weeks’ running of the municipal electric tramways, the result 
having greatly exceeded expectations. The traflic receipts for the 
week ending Aug. 8, with an average of 9 to 10 cars running was 
4492. 168. 5d., and for the week ending Aug. 15, with an average of 
12 cars running, £493. 48. 9d. The number of passengers carried 
was 93,695 and 93,938 respectively. The receipts include a small 
amount for parcel traflic. A poll on the question of running the electric 
tramcars on Sundays was recently taken, and 77 per cent. of the 
burgesses voted for Sunday cars. 

Bury St. Edmunds.—Electric current is to be supplied to the 
Corporation waterworks at 15d. per unit for power. 


Carlisle.—The Council have decided to supply electric current at 
1*6d. per unit for the tramways, with a minimum annual consump- 
tion of 350,000 units. The charge for current for private lighting is 
under consideration. 


Cleckheaton.— The Coast Development Co. intend to apply for a 
provisional electric lighting order. 


Olydebank.—It has been decided to take a plebiscite of the rate- 
payers upon the proposed electricity supply and refuse destructor 
scheme prepared by the consulting engineers (Messrs. Kincaid, 
Waller, Manville and Dawson). 


Customs Duties.—Glass insulators used as accumulators (i e., 
battery jars) imported into the Australian Commonwealth are liable 
to & duty of 20 per cent. ad. val. 

Wire and electric cables are articles which have been classified for 
increased rates of duty both by sea and land in tbe new Russian 
general tariff, the former under sec. 165 and the latter under 
sec. 156. 968 tons of iron and copper wire was imported into Russia 
from the United Kingdom in 1902, of a total value of £22,269. 


Dublin. — Connections are now being made to the new mains, and 
a supply of current is obtainable from the new power station at Pigeon 
House Fort. Consumers connected to the new system prior to 
Sept. 1 will have supply free of charge up to that date. 

Electric Traction in New Zealand.—The electrical engineer to 
Wellington Municipal Council (Mr. W. R. Wright) who has 
returned from a visit to England to collect information on the 


subject of electric traction, udvocates the overhead trolley system as 
the only one euitable for this city's requirements. 


Electric Traction in Russia.—The Russian Ministry of the 
Interior has sanctioned the re-construction of three lines of municipal 
tramways to electric traction, The lines are situated in Newsky, 
Sadovaia and Wassiliostrow. Further particulars can be obtained 
at the municipal offices of these towns. 


Essenden (Victoria).—Mr. A. E. Morgans has secured a conces- 
sion for electric tramways and electricity supply in this town. The 
undertakings can be acquired by the Corporation in 14, 20 or 25 years. 


Exeter.—The National Telephone Co. propose to expend 44, 000 
in placing the telephone line underground. | 


Exhibition.—There is to be held at Portland (Oregon, U.S.A.) 
in 1905, the“ Lewis and Clark” Centennial and American Exposi- 
lion and Oriental Fair. The exhibition is to be on a big scale, and 
it is anticipated that many of the exhibitors at St. Louis will transfer 
their exhibits to Portland at the closing of the former show. The 
Oregon Legislature has voted £100,000 towards expenses, and the 
guaranteeing company of Lewis and Clark have provided a further 
£100,000. Several States of the Union are considering the «question 
of contributing to the expenses, and a large subvention is expected 
from the Federal Government. 


Farnham.— The offer of the Sir Hiram Maxim Electrical and 
Engineering Co. to carry out the provisions of the Council's electric 
lighting order, to pay the cost of obtaining the order (£250), to 
establish electricity works and to find the necessary capital is being 
considered by the Council in committee. 


Farnworth (Lancs ) — The Council have increased the salary of 
the electrical engineer (Mr. Pember) by £50 per annum. 


Felixstowe.—The electric lighting of the promenade was inaugu- 
rated on Monday. The contractors for the supply and erection of 
the plant, &c., were Messrs. Johnson and Phillips, and the work has 
been superintended by Mr. A. G. Marshall, on behalf of the con- 
sulting engineer (Mr. R. P. Wilson). 


Glasgow.—The accounts of the electricity department for the 
year ended May have been issued. The receipts were £127,004. 68. Gd. 
and working expenses £51,138. 193. 7d., leaving £75,865. 6s. 11d. to 
meet interest (£33 275. 83. 2d.) and sinking fund (£11,770. 15s. 7d.), 
leaving £30,819. 33, 2d. (against £14,514. 68. 3d. last year), from which 
had to be deductedthe proportion of cost of lamps and fittings supplied 
to consumers consequent on change of voltage (£6,536. 7s. Id.) and 
legal and Parliamentary costs of the Glasgow (Kinning Park) Electric 
Lighting Order, 1902 (£992. 118. 8d.) and the net balance was 
£23,290. 4. 5d, 

The committee think that, in addition to reduction of debt by 
sinking fund and writing off loss on realisation of plant which 
is being dispensed with in consequence of change of voltage, amount- 
ing in Waterloo-street station to £6,455. 78. and in Kelvinside 
station to £1,370. 13s., total £7,826, there should be written off 
the several items comprising the capital account in name of depreciation 
for the year, £20,359. 10s. 4d. The total amount thus proposed to be 
written off for depreciation and loss on realisation of plant, against 
revenue account, is £37,185. 10s. 6d., making a debit balance on the 
year’s operations of £13,895. 6s. 1d., which is, in the meantime, trans- 
ferred to debit of the gas account. Compared with previous year, the 
increase in revenue was £23,000, without any corresponding increase in 
working expenses. The cost of generation and distribution was less, 
particularly in fuel, due not only to a fall in the price of coal, but 
to a still further economy on the working costs of the previous year. 
The work of altering the pressure of supply has been practically com- 
pleted. Special sums have been written off revenue in connection with 
the forced realisation of the Waterloo-street plant. The number of con- 
sumers at May 31 was 7,013, increase 1.639, or 30°49 per cent. The 
number of motors in use and supplied off the Corporation mains was 
1,059, with a total of 4,5971 p., compared with 682 with 3.086 H.r. 
The total number of street are lamps in regular use was 719, compared 
with 500. The equivalent number of 8 c.p. lamps connected was 630,708, 
increase 39,402. 

On the recommendation of the Watching and Lighting committee 
the Corporation last week decided to ask the National Telephone 
Co. to provide exchange connections to the police offices and sub- 
stations with the exception of East Clyde-street, 15 in all. In regard 
to the Corporation telephones, the connections remain as at present, 
with the exception of the exchange line to Springburn, which is to 
be discontinued. 

The Watching and Lighting committtee recommended that as the 
increase in the police force of the city was mainly due tothe increase 
in the number of men required for point duty caused by the growth 
of tramway traffic, a representation be made to the Tramways com- 
mittee for a contribution towards the additional expenditure. After 
discussion, however, the previous question was carried. 

Govan.—The Dean of Guild Court approved on Friday plans for 
the extension of the electricity works estimated to cost £10,000. 

Gravesend.—Sanction has been received by the Council to a loan 
of £1,070 for electricity supply. Sanction to a further loan of £5,100 
has been applied for. 

Greenock.—The burgh electrical engineer (Mr. James Robertson) 
recommends the Council to reduce the charge for electric current 
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from 54d. to 44d. per unit. The accounts of the electricity depart- 
ment for the past year show a credit balance of £649. 11s. 93. There 
are 350 consumers connected to the mains. 

Horsham.—An inquiry was held here on Friday last into the 
application of the Council for permission to borrow £9,500 for 
extensions of the electricity works. The electrical engineer (Mr. 
J. D. Morgan) stated that demands for the equivalent of 1,300 8 c.p. 
lamps on the line of extension had been made. It was proposed 
to utilise the present lamp columns for public lighting by incan- 
descent electric lamps. 


Hornsey.—The Council recently discussed an important report 
by their consulting engineers, Messrs. Robert Hammond & Son, on a 
scheme for the extension of the electricity works at an estimated 
coat of over £61,000. It was decided to cut this down to £35,893, 
and application is to be made for sanction to borrow this amount. 

Hospital Lighting. — Alipur (Calcutta) Hospital is to be provided 
with electric light and electric fans and punkahs at a cost of R 17,325. 

Hove.—The Corporation have approved the arrangement with the 
National Telephone Co. for the laving of underground telephone 
ducts in the borough, except in the Western-road. "The terms of the 
arrangement were given in our last issue. 

Hull.—A special meeting of the Hull Telephone committee was 
held on Tuesday, when the provisional agreement entered into bv a 
sub-committee with the National Telephone Co. was approved. The 
basis of the agreement is as follows :— 

That in consideration of the National Company withdrawing the appeal 
and agreeing to mutual free inter-communication with their subscribers 
in the Hull area and those who may join the Corporation system, and 
also mutual intercommunication between the latter and subscribers in 
other towns through the trunk wires of the Postmaster-General, without 
any terminal and other charges being made by either the company or the 
Corporation, the Corporation shall continue present and future under- 
ground wayleaves to the company until the expiration of the company's 
licence in 1911, on the tcrms of the agreement of March 18, 1899, except 
that the demandstherefor under such agreement shall be reduced by one- 
half as from March 18 next, the cost of the necessary junction lines to be 
borne equally by the company and the Corporation. 

The sub-committee thought that in the event of the Corporation 
not entering into the above arrangement, an alternative arrangement 
could be effected on the following basis :— 

1. The company to introduce (in addition to the existing Parliumentary 
lines and other services) & measured service tariff on the following 
scale :— £5 to cover 600 calls per annum, £6 1,000 calls, £7 1,600 calls, 
£8 2,100 calls, £9 2,600 calls. All inward calls to be free, and excess 
local calls to be charged for at the rate of 1d. per call. 

2. The unlimited rates to remain as at present. 

3. The company to pay for the underground wayleaves the full charges 
mentioned in the agreement of March 18, 1899. 

India.— Messrs. Crompton & Co. and Messrs, Marshall, Sors & Co. 
have combined to apply for licences, under the new Indian Electric 
Lighting Act, for the generation and supply of electricity. Amon 
the first towns for which powers are to be sought are Karachi au 
Lucknow. The Tanjore muvicipality propose to apply for a licence. 


Lanark.—The Clyde Valley Electric Power Co. propose to apply 
for a provisional order. 


Larne.—The District Council has renewed the contract with the 
Larne Electric Light Works for evening lighting with incandescent 
electric Jamps for three years, on the same terms as those of the last 
contract. 

Leeds.—Mr. R. A. Smithson, who had resigned the chairmanship 
of the Tramways committee in consequence of the refusal of the 
Council to increase the salary of the tramways manager (Mr. J. B. 
Hamilton), resumed the chairmanship at Monday’s meeting of the 
committee at the request of the mayor and the members of the com- 
mittee. The tramways manager attended and gave information 
regarding an alternative tramway route from Beeston Hill to the 
centre of the city, which will be opened for trafli: next week. 

Light Railways.—Crewe Corporation have decided to support 
the application of Messrs. Hewitt and Rhodes for the construction of 
light railways in Crewe and Nantwich, and offer to supply electrical 
energy at “2d. per unit, or such other sum as might be agreed upon.” 

Llandilo District Council have approved the project of Lampeter 
Town Council for a light railway between the districts of the two 
Councils, 

The Board of Trade have, after modification, confirmed the Glouces- 
ter Corporation and the County of Gloucester (Gloucester and Brock- 
worth) Light Railway Orders. 

Limerick.—A further loan of £7,000 for electric lighting has been 
sanctioned. 

London County Council Tramways.—A commencement has 
been made in the Borough-road and Southwark Bridge-road with the 
work of the conversion to electric traction of the lines from the Hop 
Exchange, Southwark, to Battersea and Wandsworth. A new con- 
nection will be male between the line in the Borough-road and that 
running down Newington-causeway to St. Gaorge’s Church. 

In preparation for the electrification of the East London tramways 
the rebuilding and widening of Bow Bridge, at a cost ot about £10,000 


has been commenced. The expense will be 
London and Ersex County Councils. 


Middlesex County Council Tramways.—The Council have 
power to construct 42 miles of electric tramway, estimated to cost 
£1,686,255, to be leased to Metropolitan Electric Tramwaya (LA.) 
Lines have been laid at North Finchley, and the conversion of the 
horse lines is being carried out at Woodberry Down and Tottenham, 


Monmouth.—At the last meeting of the Corporation it was 
decided to purchase a spare transformer and to wire the Athen: im. 
The price of current supplied to places of worship has been fired at 
45d. per unit. 

Moscow.—The tramways system of this city is now in progress of 
conversion to electric traction. A scheme was put before the municipal 
authorities of Moscow some time ago for the construction of a com- 
plete system of electric railways linking up the existing system of 
of railways running into the city. The proposal was strongly sup- 
ported, but was met by an alternative scheme of the city council, 
which provided for the conversion of the existing tramways to elec- 
tric traction and also fora considerable extension of the system. 
The council's scheme was approved, and is being put into operation, 
The basis of the scheme was, first, the conversion of the existing 
tramways, to be followed by the construction of the extension lines, 
When the project is completed there will be 125 miles of lines on 
the trolley system, the probable cost of which is put at £4,203,000. 


Motor Vehicle Trials.— A 1,000-miles’ trial of motor vehicles 
for reliability will be held at the Crystal Palace from Sept. 18 to 
26. The result of these trials is expected to have a moet important 
bearing upon the future progress of the motor vehicle industry. It 
is anticipated that over 130 vehicles of the tourist and passenger- 
carrying types will take part in these trials, which are to be supple- 
mented early in the new year by trials of light motor-driven vehicles 
for merchandise-carriage. 


Municipal Telephony.—Subscribers to the Swansea municipal 
telephone system were enabled to obtain connection with the Post 
Oftice trunk lines on Wednesday. 


Newcastle-on-Tyne.—T ne ay ty of the Corporation tramways 
department shows that for the first 15 months’ working 38,180,000 
passengers were carried. The receipts for the financial year were 
£153,822, and working expanses, including electric lighting of tram- 
way routes, £89,313, leaving gross profit £64,509. 
he Finance committee will shorii consider the question of 
adopting electric lighting at the town hall, the mansion house, the 
markets, the central and district police stations, the free libraries, 
the public baths and washhouses, and other municipal buildings 


Pontypridd —The question of inviting tenders for a lease of the 
tramways has been adjourned. The revised plans and estimates of 
the proposed electricity supply and refuse destructor works have 
been submitted by the consulting engineer, Mr. R. P. Wilson, the 
original estimate of £70,814 being reduced to £48,500, exclusive of 
£3,450 for contingencies. The various firms whose tenders have 
been provisionally accepted on the basis of the larger scheme have 
been rd hora as to their willingness to carry out the Council's 
amended requirements. 


Portsmouth.—The Admiralty House is to be wired and fitted for 
the electric light. Current will be taken from the Corporation mains 
until the new dockyard power station is completed. 


Railway Carriage Lighting.—The Great Indian Peninsula Rail. 
way Co, are considering the question of installing electric lighting in 
the whole of their passenger carriages, 


Railway Electrification in Denmark.—The Danish State Rail- 
way authorities propose to convert their branch lines to electric 
traction. Designs for locomotives or motors will be invited towards 
the end of the autumn. 


Railway Traffic Classification.—Notice is given that, pursuant 
to the Railway and Canal Tratlic Act, 1888, the railway companies 
of Great Britain and Ireland have applied to the Board of ‘Trade to 
amend the classification of merchandise traffic and schedule of maxi- 
mum rates and charges applicable thereto charged by such railway 
companies by including gramaphone records in class 5 of the said 
classification. Objections to the proposed amendment to the assis- 
tant secretary, Railway Department, Board of Trade, Whitehall, 
London, S.W., within 21 days from 21st inst. Copies of objections 
must also be forwarded to Mr. H. Smart, Railway Clearing House, 
Seymour-street, London, N.W. 

Ramsgate —A Board of Trade inquiry was held at Ramsgate on 
Wednesday into the accident to an electric tramcar which occurrid at 
Ramsgate last week, and caused injuries to 21 persons. 

The driver, Jons Col. INS, said he had undergone training as a driver 
for about 12 months; he had constantly driven cars and was in frequent 
practice. The car was fitted with three brakes—hand, electric and 
slipper—besides reversing gear for emergency use. They were all in 
good order, and he had had no trouble previous to the accident. He 
tried the brakes when starting from Margate, and found them in perfect 
order. Just before entering Bellevue-road, where the accident occurred, 
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he stopped to put down and take up passengers, bringing the car to a 
standstill by the hand brake. This showed that the apparatus for 
sprinkling the lines with sand was in good order. He had got half-way 
down the hill safely, when the car shot away all at once. The sand box 
then refused to work, though the power brake was still at the third notch. 
The hand brake was slightly applied, but not enough to make the wheels 
skid. He could not regain control of the car, which rushed along and 
collided with another car. 

The driver of the other car said he estimated the speed of the colliding 
car at about 20 miles an hour. Immediately he saw it approaching he 
pulled up and then applied the reversing gear, in order to lessen the 
force of the impact; but it was too late. 

Mr. R. Humpuures (engineer of the Isle of Thanet Electric Tramways 
and Lighting Co.) stated (in reply to a question by the town clerk 
of Ramsgate, who asked why Major Pringle's recommendation, made 
after the last accident, that slipper brakes be fixed to all cars, was not 
acted upon) that he considered slipper brakes impracticable. | 

The Inspector (Col. von Donop) said he could not agree with that, as 
the slipper type of brake was in use all over the kingdom. 

Mr. HuuPHniurs explained that with cars such as were used on their 
system slipper brakes would cause derailment, because the small wheels 
of the bogie carriages were foremost, and the bogie would tip up if the 
large wheels were foremost. 

The Inspector, at the conclusion of the inquiry, suggested that all cars 
should have compulsory stopping-places before reaching intersecting lines. 


Rhyl.— The price of current for private lighting has been increased 
from 3d. to 34d., but a proposal to increase the charge to the Queen's 
Palace Syndicate, whose contract for eupply at 3d. has expired, has 
been referred back. | 

Rio de Janeiro.— A conceseion for the construction and working 
of an underground electric railway from Rio de Janeiro to Nitheroy 
has been granted to Dr. Oliveria Sampaio and Autonio Oliveria 
Sampaio, of Rio. 

Royal Botanic Society.—At the meeting of the Royal Botanic 
Society on Monday the president's report was read, congratulating 
the members upon the progress made by the Society during the past 

ear, and intimating that one of their earliest necessities was the 
introduction of the electric light into the extensive 1ange of conserva- 
tories at Regents Park, London, where, it was stated, the plants 
were suffering seriously from the use of gas for lighting. 

Rugby.—The District Council expect to be able to supply current 
in two or tbree weeks. Application has been received from the 
heal master of Rugby School for a supply of current for the new 
science schools, and the mains are being extended. 

St. Helena.—The telephone service here is entirely under military 
control. The total mileage of lines is 38. The service employs five 
military and four civilian operators, and an annual grant of £45 is 
made by the Imperial Government toward its maintenance. 

Scarborough.— The local electric supply company has been asked to 

uote terms for lighting the main streets from Falsyrave to Sandeide. 
Wherever possible arc lamps will be placed on the tramway poles 
along the projected tramway routes. 


School Lighting —A new school just erected by the Halifax 
School Board to accommodate 1, (O0 children is to be lighted 
electrically. 

South Africa.—Newcastle (Natal) electricity works are nearly 
ready to commence supply of electric current. "The initial plant 
includes four 25 H r. direct-current generators. 

Electricity works are to be established at Potchefstroom (Transvaal). 

There is now & complete circle of electric tramways round Durban, 
and the horse cars bave nearly all disappeared. | 

Sowerby.—The Parish Council have accepted the offer of the 
Northern Counties Electricity Supply Co. for public lighting from 
the end of September The company will supply current to 
incandescent lamps of 40 c.p. for 1,2667 hours at £1. 8s. 6d. per lamp. 

Stafford —The salary of the manager of the gas and elcctricity 
department (Mr. H. Pooley) has been increased from £400 to £450 
per annum. 

Stourport —Ten guineas are to be expended by the Council in 
obtaining a report on the terms submitted by the Shropshire Electric 
Power Co. for supplying electricity in bulk in this district. 


Surbiton.—Though the formal opening of the new electricity 
station will not take place for a few weeks, current for public and 
private lighting has been supplied for about a fortnight. 

Sydney (N.8.W.).—The swing bridge at Globe Island was 
opened by the premier (Sir John See) Jast month. The swing epan 
weighs nearly 700 tons, and this, as well as the barrier gates, ia 
operated electrically. 

Taunton.—During the winter half-year the charge for electric 
current supplied to consumers whose premises are “ free " wired is to 
be 5d. per unit. During the summer half-year the charye is 64. 

Telephones in the Temple.—'l'he benchers of the Inner Temple 
have agreed to the proposal of the Post Oflice authorities to lay 
underground cables tor the telephone service in the loner Temple, 
and work has been commenced. Post Office telephones have been in 
use in the Middle Temple for son e time, 


The Electric Tunnel Danger.—We have received the following 
from Messrs. W. T. Glover & Co. :— 

Àn article in the Daily Mail of 13th inst., gives details of an interview 
with Mr. Yerkes, in which he is reported to have said that “ it is absurd 
to talk about covering cables with asbestos and other non-inflammable 
material, as when a wire breaks the current forms an are which destroys 
asbestos as readily as wood." As Mr, Yerkes is recognised as an 
authority in electric railway affairs, may we point out that we make a 
patent cable which will not take fire, and have used same in pit work 
extensively, and also upon the rolling stock of a tunnel electric railway, 
it being specially examined and passed by the Board of Trade for this 
purpose. We agree with Mr. Yerkes that asbestos should not be relied 
upon ; the materials we use are jute and hemp, rendered non-inflammable 
by special chemical treatment. This can be applied as an outer cover to 
any type of cable. For heavy usage, such as trailing cables, we braid 
over all with leather strip, and this arrangement has been highly approved 
of by colliery experts. Where such non-inflammable cable is used, 
although an arc may momentarily occur under specially advantageous 
conditions, there would be no chance of the cable covering itself taking 
fire, as the material will not burn. 


Thirsk.—The Council have asked the Northern Counties Elec- 
tricity Supply Co., which commences the supply of electric current 
in this district in a week or two, to furnish quotations for public 
electric lighting from the commencement of the new year. 


Tottenham.— At the Council meeting last week, the Electricity com- 
mittee submitted a report on a proposal to establish electricity works. 
The Council’s coneulting engineer (Mr. W. C. C. Hawtayne) estimated 
that the cost of the undertaking would be £96,500, and that to work 
the concern at a profit it would not be necessary to charge private 
consumers more than 4d. per unit for current for lighting and 14d. 
for power. A net profit of £3,208 per annum is estimated after pay- 
ing all co bienes including interest and sinking fund. It is proposed 
to erect the works on a site adjoining the destructor, aud to aflix to 
the tramway columns 129 arc lamps for public lighting. A demand 
is anticipated of from 50,000 to 100,000 8 c.p. lamps from private 
consumers within two to three years. An offer has been received 
from the North Metropolitan Electric Light and Power Co. to supply 
electricity in bulk at 4d. per unit, but Mr. Hawtayne is convinced 
that the Council could themselves generate current at an average 
pues of 2°76d. Some members favour the company’s offer, and it 

been decided to invite a representative to attend a meeting of 
the Council in committee on Sept. 24. 


Tramway Provisional Orders.—The report by the Board of 
Trade of their proceedings under the Tramways Act, 1870, during 
the seesion 1903 has been issued. 

There were 14 applications for provisional orders, particulars of which 
were given in our issue of Jan. 2 last. All the applications included 
power to construct new or extension tramways, and all except three 
(Barrow-in-Furness, Leeds and Guiseley, and Portobello and Mussel- 
burgh) were promoted by local authorities. The aggregate length of the 
proposed tramways was 14 miles 5 chains of double line and 21 miles 
6 chains of single line, and the estimated expenditure was £447,922. The 
Halifax and llford applications were withdrawn by the promoters, and 
the remaining 12 were granted by the Board of Trade. The Leeds and 
Guiseley order was not, however, proceeded with, owing to failure of pro- 
moters to make the prescribed money deposit. The remaining orders 
were submitted to Parliament for contirmation in two confirmation bills, 
which were introduced in the House of Lords on May 4. The Leeds 
order, in No. 1 bill, was petitioned against by the London and North. | 
Western Railway Co., and in No. 2 bill the Barrow-in-Furness order was 
petitioned against by the Furness Railway Co., the Keighley order by the 
promoters of the Mid-Yorkshire Tramways Bill, and the Ramsbottom 
order by the Lancashire and Yorkshire Railway Co. The Leeds order 
was amended by the Select Committee to whom No. 1 was referred, but 
the clause inserted by the Committee for the protection of the petitioners 
was afterwards omitted upon the abandonment by the promoters of the 
portion of the tramways objected to. The Barrow-in-Furness order was 
amended as agreed upon between the parties, and the Select Committee 
to whom the bill was referred made certain amendments in the Keighley 
and Ramsbottom orders and in the Mid-Yorkshire Tramways Bill. In 
the House of Commons the Horsforth order was petitioned against by 
West Riding County Council,but the petition was withdrawn upon certain 
amendments being made as agreed. No. 1 was unopposed in the House 
of Commons. Both bills received ltoyal Assent on Aug. 11. 

Since the 1870 Tramways Act 594 tramway orders have been applied 
for, 451 have been made by the Board of Trade and 431 confirmed 
by Parliament. 

Transvaal Imports.—The imports of electric cable, wires and 
fittings into the Transvaal for the five months ended May, 1903, 
were valued at £27,000, compared with £13,000 for the same period 
of 1903. There figures are exclusive of imports going into the 
the country as “ public stores." 


Tredegar.—The period of the Council's electric lighting order 
expired in June last. The cottage hospital, cottage homes and co- 
operative stores are putting down independent generating plaut in 
the absence of municipal supply. | 

United States Street and Electric Railways. —A bulletin 
(No. 3) has been prepared, under the supervision of Mr. W. M. Steuart, 
chief statistician for manufactures to the United States Census Office, 
giving a detailed account of the street and electric railways in the 
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United States at June 30, 1902, The return relates to all electric 
railways in the United States, irrespective of their length or location, 
and to all street railways (or tramways) irrespective of their motive 
power. The return shows that the number of companies owning elec- 
tric and street railways at June 30, 1902, was 849, and the miles of 
single track 22,590. Of these 747 companies own electric lines, 67 horse 
lines, 26 cable lines and 9 steam linss The electric lines represent 
21,920 miles of single track out of the above total. The last return 
of this nature was issued in 1890, since which date the number of 
companies has increased by 11°6 per cent., the miles of single track 
by 178 per cent., and the miles of lines (single track) driven electri- 
cally from 1,262 to the before-mentioned total of 21,920. In 1890 
the lines were chiefly animal driven. ‘The increase in length of 
track is confined entirely to the roads operated by electric power. 
The percentage of overhead trolley working is 94°3 and of other 
electric power 27. The owned lines represent 843 per cent, the 
leased lines 157 per cent. Companies owning under 10 miles of 
track number 394 ; 10 to 20 miles, 219 ; 90 to 30, 76 ; 30 to 40,34 ; 
40 to 50, 25; 50 to 60, 16; 60 to 70, 12; 70 to 80, 7; 80 to 90, 6; 
90 to 100, 3 ; over 100 miles, 25. The percentage of all operating 
expenses to earnings average 57:5. The number of employ s engaged 
on these lines, exclusive of salaried cflicials and clerks, was 133,641. 
The total number of passenger cars running was 60,990. "The par- 
ticulars included in the return are of a most exhaustive character, 
and occupy nearly 200 closely-printed quarto pages. 

Weston-super-Mare.—The Council object to the prolongation of 
the time for completing the tramways authorised by the Weston- 
Buper- Mare Tramways Order, 1900, beyond June 6, 1904. 
Wireless Installations on Isle of Man Steamers.— It is 
announced that the lele of Man Steam Packet Co. are placing 
Marconi wireless teleyraph installations on their steamers. The 
first installation has been made on the“ Empress Queen,” a favourite 
pleasure steamer, which plies between Douglas and Liverpool. 

* Wireless" Money Orders.— Particulara are published of an 
interesting incident which occurred on the Cunard liner Cam- 
pania." A saloon passenger named Robertson found himself short of 
money, and knowing that a relative had sailed in the Cunarder 
* Lucania," when in mid-ocean he sent a wireless message to the 
* Lucania,” which resulted in a return message being received on the 
“Campania” authorising the payment of £10 to the impecunious 
passenger on board that vessel. 

Wisbech.—The Board of Trade have deferred the revocation of 
the Wisbech Electric Lighting Order, 1900, for 12 months, A special 
committee has been formed to consider the question. 


Withington.— Manchester Corporation have offered to take a 30 
years’ lease of the Council’s proposed electric tramways, and to pay a 
sufficient rental to cover interest and sinking fund payments and to 
repair and maintain the lines during the period of the lease. The 
acceptance of the offer is dependent upon the Corporation meeting 
the expense of constructing and maintaining the tramways and of 
the necessary road widenings, to construct double track lines, &c. 

Yeadon —Owing to the Leeds and Guiseley tramway scheme 
having been dropped, a conference of representatives of the Yeadon, 
Rawdon and Guiseley Councils took place on Wednesday to discuss 
the situation, when it was decided to ask the Leeds Tramway com- 
mittee to extend their lines from Horsforth through Rawdon and 
Yeadon to Guiseley. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter early in the week. } 


TENDERS INVITED. 


Aston Manor District Council invite tenders for reconstruction of 
existing tramways and construction of new tramways in their dis- 
trict. Contractors desiring to tender should apply to the consulting 
engineer (Mr. Robert Green), 37, Waterloo-street, Birmingham, 
before Aug. 17. Tenders, addressed to Mr. Joseph Ansell, solicitor 
and clerk to the Council, 27, Bennet’s-hill, Birmingham, bv noon 
Sept. 3. An advertisement contains further particulars. 

Aston Manor District Council aleo invite tenders for the supply 
of lamps, oils and meters, Tenders to chairman of Electric Light- 
ing and Tramways committee by noon Aug. 26. 


Stoke-upon- Trent Corporation invite tenders for supply and erection 
of pipe work, non-conducting covering and water-softening plant. 
Specifications, &c., from resident electrical engineer (Mr. P. J. S. 
Tiddemann) Tenders to the town clerk (Mr. Jno. B. Ashwell) 
by 5 p.m. Sept. 11. Àn advertisement contains further particulars. 

Worthing Corporation invite tenders for the work of reconstructing 
their storage battery at the electricity works. Specification from the 
consulting engineers (Messra. Burstall and Monkhouse), 14, Old 
Queen-street, Westminster, after 24th inst. "Tenders to town clerk 
(Mr. Wm. Verrall) by Sept. 7. See also advertisement, 
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By command of the Postmaster-General tenders will be received 
until noon Sept. 28 for the supply of Swedish, Norwegian or Finland 
red fir telegraph poles, to be delivered in London, at Northumber- 
land Dock (river Tyne), West Hartlepool, Hull or Grimsby, at Leven 
(Fifeshire) and at Swansea, Cardiff or Newport, and also for creo- 
anting the pcles with 101b or 12lb. of creosote to the cubic foot. 
Forms of tender from Controller of Stores (Mr. S. C. Hooley), 17-19, 
Bedford-street, London, W. C. 


Swindon Corporation invite tenders for rails, points, crossings and 
accessories for the permanent way of the Corporation's tramways, 
and all material and labour fcr construction of underbed and for 
paving of tramways. Tenders to town clerk (Mr. Robert Hilton), 
Town Hall, Swindon, by Aug. 26. 

Hackney (London) Borough Council invite tenders for arc lam 
and pillars and distributing mains Tenders to town clerk (Mr. 
George Grocott), Town Hall, Hackney, by 4 p.m. Aug. 31. 

London County Council invite tenders for four 5,000 H P. steam 
engines for their Greenwich generating station. Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

Manchester Corporation invite tenders by 31st inst. for steel and 
otber metal work for car-repairing works; also builders’ work. 

Manchester Tramways committee invite tenders by 1 p.m. 29th 
inst. for points aud crossings. 


Edinburgh Corporation invite tenders for are lamps for public 
lighting. Tenders to Mr. Thomas Hunter, W.S., City Chambers, 
Edinburgh, by Oct. 26. 

Bermondsey (London) Borough Council invite tenders by Sept. 8 
for extensions of dust destructor and electricity station building. 

Cleckheaton District Council invite tenders for distributing cables. 
Tenders by Aug. 22. 

Glasgow Corporation police department require tenders by 27th 
inst. for 10-ampere arc lawps for street lighting. 

Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. Tenders to secretary, Westmoreland-street, Dublin, by Oct. 5. 


Radcliffe District Council invite tenders for tramway and lighting 
feedera, distributing and pilot cables, conduits and accessories. 
Tenders by Sept. 5. 

The Gazette of the Commonwealth of Australia for July 4 notifies 
that tenders are invited up to noon of Sept. 30 for the supply of 
material required in the postal and telegraph service of the Com- 
monwealth. Tenders are to be sent to the deputy Postmaster- 
General, Brisbane. Copies of the general conditions, specifications, 
&c., can be obtained and samples seen at the departmental stores, 
Brisbane, and the general post oftices at Sydney, Melbourne, and 
Adelaide. 


Pietermaritzburg Corporation invite tenders for supply and erection 
of necessary poles and overhead equipment for about 5] miles of 
tramway route. Tenders to the Corporation’s London agents, 
Messrs. Ford Bros., 12, Southampton-street, Fitzroy-eyuare, London, 
W., by noon Sept. 7. 

Tenders will be received up to Sept. 13 at the Directorate of Postal 
Telegraphs, Calle de Corretas 10, Madrid, for a concession for the 
construction and working of a telephonic system from Palamos to 
San Feliú de Guyxols and Pallafrugell. Further particulars are 
given in the M«drid Gazette of 14th inst. A copy of this publication 
can be seen at these offices by appointment. 

The Turkish Post and Telegraph authorities, Constantinople, invite 
tenders for 85 tons iron telegraph wire 4mm. diameter, 20 tons ditto 
5mm. diameter, 13,000 porcelain insulators, &c. 


Tenders are invited until Sept. 2 by the State Mining authorities, 
Reden (Ottweiler, Germany), for an electrically-operated exhausting 
engine. 


TENDERS RECEIVED AND ACCEPTED. 


Leek District Council have accepted the following tenders :— - 

Crompton & Co. (switchboard), £623. (25 tenders received, ranging 
from £550 to £1,056.) 

Industrial Engineering Co. (balancing transformers), £478. (20 tenders 
received, from £478 to 1888.) 

Ashmore, Benson, Pease & Co. (storage battery, including five years 
maintenance), £718. 15s. (13 tenders received, from 4623. 14s. ad. to 
£1,059. 118. 4d.) l 

Carrick and Ritchie (travelling crane), £189. (Nine tenders received, 
from £186 to £272.) 

W. T. Henley’s Telegraph Works Co. have secured contracts for 
paper-insulated electric light cables for Kimberley and Cape Town 
municipalities. 

Bradford City Council are recommended by their Electricity com- 
mittee to accept the offer of the Midland Railway Co. to construct a 
subway for feeder cables at Valley-road electricity worke at a sum 
not exceeding the actual cost (estimated at £1,600) plus 5 per cent., 
and that of the Bradford Plasterers’ works department for works at 
Sundridge-road electricity station at £197. 13s. 7d. 

Ipswich Corporation have accepted the tenders of the Reason 
Mig. Co. and Ferranti Limited for electricity meters. The Council 
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have also ordered a combined motor watering and track-cleaning car 
at £864. 6&, and a breakdown waggon at £70 from the British 
Westinghouse Co. 

Willenhall and Bentley School Board have accepted the tender of 
W. T. Skelding & Co. for wiring the Central, Portobello, Little 
London and Waleall-road schools for the electric light. Current 
will be supplied by the Midland Electric Corporation for Power 
Distribution. 

Hove Electric Lighting Co. have placed an order with W. T. 
Henley's Telegraph Works Co. for supplying and laying, on the solid 
rystem, paper-insulated feeder cables. 

West Ham Corporation have placed an order with the British 
Insulated and IIelsby Cables (Ltd.) for tramway cable. 


. Faversham Town Council have accepted the tender of Fuller and 
Reeve for the erection of electricity station buildings at £760. 

W. T. Henley's Company bave obtained (through J. G. White & Co., 
Ltd.) the contract for supply ing and laying tramway feeders for the 
Colchester tramways. 


BUSINBSS NOTICES. 

The New British Arc Lamp Co. has altered its title to the New 
British Engineering Co. (Ltd.), and a department has been opened 
for the manufacture of switchboards and all kinds of electrical and 
mechanical work. Mr. W. T. Burbey has been appointed works 
manager and Mr. E. Paine commercial manager. 


Messre. E. and A. Roberts, trading as Roberts Bros., electrical 
engineers and contractors, 17, Lee-street, ‘hornton-road, Bradford, 
bave dissolved partnership. Debts by Mr. A. Roberts. 

The National Telephone Co. have established a contract department 
&t Salisbury House, London Wall, London, E C. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The estates of W. W. Fraser (as sole partuer of W. W. Fraser & 
Co, electrical engineers, Edinburgh, and as au individual) have been 
requestrated. A meeting to elect trustee and commissioners will be 
held on Aug. 21 at 79, (ieorge-street, Edinburgh. 


In the bankruptcy of G. W. Clarke, electrical engineer, an order 
was made last week by Mr. Justice Wright, directing Mr. A. F. 
Levett, late trustee of the estate, to comply with an order of the 
Board of Trade requiring him to deliver an account of his receipts 
and payments from July 18, 1902, to Feb. 19, 1903. 


The estates of James Pollock, electrical engineer, 1964, St. Vincent- 
treet, Glasgow. have been sequestrated. Creditors will meet in the 
Faculty IIal), St, George's-place, Glasgow, on 24th inst. 


A first and final dividend of 13s. 1114. having been paid in the 
bankruptcy of A. C. Blyth (lately trading with W. Turvey as the 
Standard Electrical Works, St. Albans), debtor's discharge has been 
granted. 

Claims against Wm. S:holes, trading as Scholes & Son, electrical 
engineer, 49, Main-street, Failsworth ; Corporation-street, Manchester; 
and Rochdale-road, Middleton, must be in to Mr. C. J. Dibb, Byrom- 
atreet, Manchester, by Aug. 28. 


The Marquand Accumulator Co. (Ltd.) is to be wound up volun- 
tarily, with Mr. R. Leyshon, 12, Mount Stuart-square, Cardiff, as 
liquidator. Claims by Sept. 15. 

Patent Exploitation (Ltd.) is to be wound up voluntarily. 
W. H. Beeston, 10, Lord-street, Liverpool, is liquidator. 


In the liquidation of Forrestt & Son (Ltd. electric launch 
builders, &c., Wyvenhoe, Colchester and London, meetings of 
creditors and shareholders were held at the London Bankruptcy 
Court on Wednesday. Failure was attributed to loss on trading and 
want of capital. Deficiency to shareholders £21,655.  Ollicial 
receiver appointed liquidator with committee of inspection. 


Mr. 


Plant, &c., for Sale.—Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternatorr, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E. C. See 
advertisement. 

Messrs, Whittaker Bros, Dudley, have for sale a 10} n. N v. 
National gas engine; also dynamo and belt. See advertisement. 

Five 40 nom. H P. and one 10 nom. H r. Davey-Paxman locomotive 
boilers, together with a putent flue flanging machine, self-contained 
accumulator and one set of vertical hydraulic pumps, are advertised 
for sale in another column. 

Mr. Sam Middleton advertises on another page a number of 
Wheatstone bridges, &c., for disposal. 

A 13B H. P. Otto-Crossley gas engine, a Kennedy dynamo (135 volts, 
60 amperes), switchboard, 53 Chloride cells, &c., are advertised for 
sale. Applications to Mr. C. Bennett, Ruesell-street, Stroud. 

A 12 n.r. Hindley engine and a 15 E. p. boiler are offered for sale 
by Messrs. G R. McKenzie & Co. (Ltd.), Joinery Works, Queen's- 
road station, Battersea, London, S. W. See advertisement, 
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Warehouses to Let.—Mersra, R. and W. Paul (Ltd.), Ipswich, 
have warehouses at the Hyde, Colchester, to let, with large frontage 
to river and rail. See advertisement, 


Water Power for Sale. — Water power mills in Derby are for 
sale, close to centre of town, railway station and canal. Apply, 
Morledge Mills, Derby. See advertisement. 


Advertising Mirrors. — Au error occurred in our description last 
week of the new advertising automatic mirrors which Messrs. E. Guy 
Smith & Co. are placing upon the market. These mirrors are 6ft. 
high, 3ft. 6in. wide, and have a depth of 9in. only. 


„St. Helens Cables.—We have received from the St. Helens 
Cable Co., Warrington, a copy of their new illustrated catalogue of 
electric cables, rubber goods, tramway overhead equipments, &c. In 
sending out this catalogue attention js called to the fact that the 
company is now under entirely new management. The list is an 
admirably-arranged catalogue of electrical supplies of the character 
indicated, and in addition shows some excellent illustrations of the 
company's works at Warrington and the various departments. The 
tables relating to vulcanised rubber cables, low-tension cables, &c., 
are clearly arranged, and enable the required information to be seen 
ata glance. The list of mechanical rubber goods, &., and of the 
items comprised in tramway equipments is very complete. 


Nernst Lamps.—4A new pamphlet on Nernet lamps is issued by 
the Electrical Co. (Ltd.), 122-124, Charing Cross-road, London, W. C. 
The heavy demand for both types of these lamps (A and B) continues, 


Oatalogues.—Messrs. Drake and Gorham are issuing a new 
descriptive catalogue of the Holden Magnetic Clutch. Amongst the 
illustrations accompanying this list is a good view of a gauge shop 
at Woolwich Arsenal fitted with these clutches, It is claimed that 
a saving of 50 per cent. in power has been made by the introduction 
of this apparatus. 

Messrs. Siemens Bros. & Co. have issued a new list of rectifiers for 
transforming alternating into direct current. This apparatus is on 
the Koch system, and the examples listed and illustrated are manu- 
factured by Messrs. Nostitz and Koch, of Chemnitz, Saxony. 

A new list issued by Messre Siemens Bros. & Co. describes 
electric steering and controling gear on the Siemens-Brougham 
system. An installation of electric steering gear on the s. y. 
* Valhalla” ia illustrated, and an illustrated description of controlling 
gear is also given. 


Exports of Blectrical Apparatus and Material. —'The follow- 
ing list gives official particulars of the exports of British manufac- 
tured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specitied) from Aug. 12 to 18, with the ports 
of destination :— 

Africa-—Alexandria, £164; Cape Town, £893; Durban, £2,036; East 
London, £22; Port Elizabeth, £2,202 (including £1,851 telegraph material). 
Argentina Buenos Ayres, £376. Australasia - Auckland, £84; Brisbane, 
£16; Fremantle, £208; Perth, £178; Rockhampton, £36; Sydney, 
£3,628 (including £650 telegraph material). Brazil- Bahia, £40; 
Hio Janeiro, £2,466 (telegraph apparatus). Canada — Montreal, £40. 
Burma -Rangoon, 420. Ceylon—Colombo, 4102 Channel Islands, £55. 
China—Shanghau, £588. Geermany—Bremen, 421. Holland - Amster— 
dam, £10. In Bombay, £65; Calcutta, £1,828; Madras, £25. 
Tialy-—Genoa, £675 (telegraph material). %% = Kobe, £032 ; Nagasaki, 
£300. Moji, £284 (telegraph cable). North Atlantic, 81 knots telegraph 
cable. Straits SetUlements—-Penang, 435; Singapore, 492. Sweden— 
Stockholm, £129. Total £17,823, against £361,327 in the corresponding 
week last year (Aug. 13 to 19). 


PATENT RECORD. 


epee 


The following Last of Applications for Patents and Specifications published 
hus been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered. Putent Agents, 70, Chancery-lanc, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— Te undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification, The names within parenthesis 
are thosc of communicators of inventions, When Complete Specification accom- 
pun ies application, an asterisk is «fired. 

Unless otherwise stated, the application is made in London. 


February 21, 1903. 
4,121 J. A. SANER. Liverpool. S atingand “ cutting out ” electromotora, 
4,125 H. Davis and G. Bays, Derby. Commutatora. 
4,126 G. E. WRIGHT and D. R. McNeil. Birmingham. 
4,145 H. Hirst and T. H. Bacon. Electric lamp holders. 
4,149 C. H. Bryant and A. WarLiNG. Manufacture of active material 


Thermostats. * 


for celle, 
4,165 E. K. Murter. Electromagnetic agitating instrument for vibratory 
massage. (Date applied for, Feb. 22, 1902, date of application in 


Switzerlang.)* 

4,168 P. C. Hewitt. Obtaining uni-directional current from single phase or 
polyphase alternating current source. (Date applied for, Oct. 30, 
1902, date of application in U. S.)“ 
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February 25, 1903. 
4,208 W. E. Heys. Manchester. Cells of primary and recondary batteries. 
(Hutchinson Acoustic Co., U. S.)“ 
4,234 H. Piquer. A hydro-electric single liquid pile which is automa icilly 
renewed,” 
4,244 H. V. GI. Liverpool. 
or electricity. 


Regulating or controlling currents of gas 


February 24, 1903. 
4,270 E. W. Drake. Commutators of dynamos and motors. 
4,275 H. W. W. Dix. Birmingham. Electric regulating switches. 
4,511 W. BRANDES. Insulators.“ 
4,323 W. D. Watkins, Telephone selecting devices.“ 
4,546 E. A. CAROLAN. Insulated conductors and manufacturing same. 
(G.E. Co., U.S.) 
4.568 H. COTTRELL. Electrodes for reversible galvanic batteries.“ 
4,569 H. COTTRELI. Frames for battery electrodes.“ 
February 25, 1903. 
4,388 R. W. Paur. Electrical resistances, 
4,389 R. CHAUVIN and R. Arnoux. Birmingham. A new system of con- 
tact breaker for the primary circuit of induction coils.* . 
4,595 J. MacLEAN. Glasgow. Electrical appliances for preventing racing 
of marine engines and in solenoids therefor. 
4,410 W. FaiRWEATHSR. Glasgow. Producing storage battery plates. 
(General Storage Battery Co., U.S.)* 
4,415 A. G. WurrNsr. Glasgow. Collecting and putting to practical use 
the electricity from the interplanetary ether.* 
4,442 C. Bauer. Effecting a connection of electrical conductors between 
the rails of electric railways. (Helios Elektricitäts Ag., Germany.) 
4,444 E. Weston and A. O. BENEcKE. Dynamometers.“ 
4,459 H. WaucHorE. Electrical generators giving constant potential when 
working at varying speeds, 
February 26, 1903. 
4,500 J. M. Rsir. Liverpool Electromagnetic improvement to marine 
governor. 
4,519 J. C. STEWART. Glasgow. Electric generators and motors. 
4,530 A. R. Hakoumorr. An electric alarm for use in effecting combi. 
nations in generators, transformers, batteries and like purposes. 
4,533 Crompton & Co. and R. GoLDSCHMIDT, Regulating voltage of alter- 
nating and continuous-current generators by alternate current 
excitation. 
4,57 F. M. Lewis. 
4,560 G. B. PowELL. 


Arc lamps. 
Operating electric time indicators. 

: February 27, 1903. 

4,585 J. Youxa. Adapting telephones to electric bell systems. 

4,618 W. Best. Electrically igniting miners’ safety lamps. 

4,645 E. A. CaRoLAN, Arc lamps. (G. E. Co, U. S.). 

4,075 J. G. Wuite & Co, and I H. FisugR. Conduits and boxes for 
underground electric traction. 

4,680 W. P. Tuomrson. Liverpool. Galvanic batteries (partly communi- 
cated by E. Julien, Belgium). 

4,681 A. P. HANSON, Cables and jointiug same. 

4,682 A. P. Hanson. Telephonic exchange apparatus. 


SPECIFICATIONS PUBLISHED. 
NoTE.— All Specifications can be obtained at the uniform price of 8d. each. 
1902. 
12,465 Weston and BENECKE. Electrical measuring instruments. 
15,119 HanniNcGHAM (Felten and Guilleaume Carlswerke A. G.). Providing 
copper cables used as conductors with solid ende. 
16,031 RET ROLLE. Electrical resistances. 
16,072 RoLLo (Swan). Electric motors for ceiling fana. 
16,905 LAKE (G. E. Co., U. S.). Contact fingers for electric controllers. 
16,939 Lacarps. Electric transmission operating automatic type-: etting 
machines. 
16,984 Gould. Electrodes for secondary batteries. 
17,106 Cowx. Overhead trolley lines. 
17.134 Newron and NRVILLE. Holders for incandescent lamps. 
17,155 NEwrON and NRVILLE. Incandescent lamp holders and switches. 
17,136 Newton and NEVILLE. Incandescent lamps. 
17,141 ADLER. Automatic switches. 
17,142 AplER. Automatic switches. 
17,143 ADLER. Electrical systems for lighting and power, 
17,222 Stokes. Electric cranes and the like. 
17,207 Baron KRLVINx. Electrostatic high-pressure voltmeter. 
17,586 Lake (G. E. Co., U. S.). Electric condensers. 
17,587 Lake (G. E. Co., U. S.). Combined carbon cutter and screwdriver 
for are lamps. 
17,383 Lake (G. E. Co., U. S.). 
17,584 Laks (G. E. Co., U.S.). 
17,585 Laks (G. E. Co, U.S.). Means for regulating electric circuits. 
17,589 Laxe (G. E. Co., U. S.). Insulation for high potential. 
17,413 JohNSON. (Elektricitäts Actiengesellschaft vorm. W. Lahmeyer &. 
, Co.) Measuring the movements and velocities of bo dies in motion 
17,667 Evans. Maximum demand indicator for alternating currents. 
17,687 Lake (G.E. Co., U. S). Maximum demand indicators. 
17,745 Hgany. Water acid and fireproof insulating compositions. 
applied for Nov. 11, 1901.) 
17,746 Heany. Insulating metallic surfaces and preparing asbestos there- 


Systems of electrical distribution. 
Dynamo-electrie machines. 


(Date 


for. (Date applied for Nov. 9, 1901.) 
| 1903. 
813 CsANYr and Von Bárczay. Batteries. 


2,199 ScHLuTivs. Treatment of gases by electric spark discharges. 
2,564 JokxSsON-Lox DELL Evectrio Traction Co. (Ltp.) (Lang). Brake 
apparatus for electric railway and tramway vehicles, 


5,074 Rawsronp (Kellogg Switchboard and Supply Co.). 
appara! us. ; 

5,078 InviNG and O'DONNELL. Elec:ro-pneumatic valves for signalling. 

5,185 RARSTORD (Delany Foreign Co.). "Telegraphy. 

5,274 TuxiLER & Co. Electricity meter. (Date applied for, Feb. 15, 1902.) 

4,695 Musso. Wireless and other electric apparatus acting on type- 
writera. 

5,698 LiLiENFELD. Manufacture of electrodes of arc lamps. 

3,719 MecDoNNELL. Interrupters or regulators for circuits. 

3.757 Douctas. Magnetic clutches. 

3,745 Prince. Guards for trolleys. (Date applied for, Sept. 2, 1902.) 

3,845 BODMER. Ceramic cover for cables. 

3,846 Bopmer. Beton c- ver for cables. 

5,921 Surrg and Harrison. Releasing automatic mechanical devices by 
coin-freed wirelessly transmitted electric waves. 

4,085 JENSEN (Dr. G. Langbein & Co.). Electromagnetic safety cutouts, 

4,145 Hirst and Bacon. Lampholders. 

4,168 Hewitt. Obtaining uni-directional current from a single-phase 
or polyphase alternating-current source, (Date applied for, 
Oct. 20, 1902.) 

4,234 Piqugur. Batteries. 

4,511 Branpgs. Insulators. 

4,525 WATKINS. Selecting devices for telephone systems. 

4,568 COTTRELL. Electrodes for reversible galvanic bat'eries, 

4,944 WILHELMI. Underground conduits for cables. 

4,969 Apams. Arc lamps. 

5,081 JaconsoN. Galvanic batteries. 

5,125 NELSON. Electric stop motions for drawing frames. 

5,224 Barr and ANDERSON. Electrically-driven vertical saw frames. 

5,514 LUNDELL. Field magnets for dynamos and motors. 

5,404 Hurrevi. Disconnecting junction boxes for cables. 

5,448 Szinmay and Von KoLLERICH. Electrolytic zincing proc?za. 


Telephone 


— ..... 


CITY NOTES. 


d 


MEMORANDA.— Dank rate 3 per cent. (since June 18, 1903). Price of 
silver 254d. per oz. (Aug. 20). Conso's 90,5, —90,?, for money, 904—103 
for account; 2] per cent. 904—-90} (Aug. 20). Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 25 and Sept. 9; "Ticket Days, 
Aug. 26 and Sept. 10; Pay Days, Aug. 27 and Sept. 11; Mining Share 
Carry-over Days, Aug. 21 and Sept. 8. 


BELFAST STREET TRAMWAYS CO.—At the meeting on Tuesday the 
chairman (Mr. G. Richardson) referred at some length to the negotiations 
which had taken place with the Corporation in regard to a proposal to 
adopt electric traction, and he protested against the attitude taken up by 
the Corporation, who had expressed their intention to promote a bill to 
acquire the tramways of the company. 


FURNESS RAILWAY CO.—At the mecting on Wednesday, Sir John 
Hibbert, who presided, said, in regard to the proposed electrification of the 
Lakeside branch, the directors had come to the conclusion that, owing to 
the heavy expenditure, it would not pay to do it. They had the River 
Leaven, but it would necessitate raising the weir at Newby Bridge 18in., 
which would cost more than if power were obtained by steam. When it 
was necessary to generate electricity by steam, it could only be used ata 
profit for haulage where there was a continuous service, as in the metro- 
politan area or in the large provincial towns. They were considering 
how far the company could adopt a motor car service on the line of 
railway of the Lakeside branch or Coniston branch. 


LONDON GENERAL OMNIBUS CO. (LTD.)—The chairman (Ald. John 
Pound) stated, at the meeting vesterday, that whether the London omnibus 
was going to remain a horse-drawn vehicle or not he could not say. At 
present one motor omnibus had been delivered to them, and while autho- 
rities were deciding if they could license it the company was testing it 
in various ways. With regard to motors, the two main points to consider 
were safety and economy of working. At present they could adopt motors 
in place of horses and make a profit on the necessary realisation, but 
they must first be satisfied that motors would carry the public safely and 
at least as economically as their present vehicles. He contended that no 
other form of street traction was known which in practice would carry 
such vast numbers of passengers with so little congestion as an omnibus. 
Over one million people were carried every day by the London omnibuses. 

MATHER AND PLATT (LTD.)— The report of the directors for the year 
ended June, states that the net profit, after charging depreciation 
and directors’ remuneration, was £83,934. 10s. 11d., which, with 
£17,092. 11s. 5d. from 1902, gave a total of £101,027. 2s. 4d. Prefer- 
ence dividend absorbed £8,126. 5s., leaving £92,900. 17s. 4d. The 
balance preference dividend requires £8,438. 10s. 10d, and a dividend of 
7 per cent. per annum on the ordinary shares for year £28,000, 
£36,252. 10s. is put to reserve (bringing this to £150,000), £10,000 to 
special depreciation and £10,209. 168. 6d. is carried forward. 

MEXICO.—The Mexican Light and Power Co., a recently formed Cana- 
dian concern, which proposes to utilise the waters of the Nekaxa river, 
Mexico, for the generation of electrical energy, is negotiating with the 
Mexican Electric Works (Ltd.), who hold important concessions, with a 
view to amalgamation. The Mexican Electric Works is a subsidiary 
company of the Siemens and Halske Aktiengesellschaft. 

VICTORIAN DEEP LEADS (LTD).—The chairman (Sir Gerard Smith) 
announced at the meeting on Wednesday that the original working 
capital had been expended in an investment in the Electrical Trans 
mission Co., in erecting plant and machinery, &c., and that further 


capital was now required. Ep 
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GESELLSCHAFT PUR DRAHTLOSE TELEGRAPHIE SYSTEM PROF. 
BRAUN UND SIEMENS & HALSKE (G.m.b.H.)—The objects of this com- 
pany have been extended to include the promotion and financing of 
companies having similar objects as itself. The period of existence of 
the company is fixed at 20 years. ; 

HARROW AND UXBRIDGE RAILWAY CO.—The report, presented at the 
meeting last week, stated that the railway was approaching completion, 
&nd satisfactory progress had been made with the works during the past 
half-year. It had been decided, in view of the fact that the Metro- 
politan Company were “electrifying” their railway between Baker- 
street and Harrow, to equip the railway for electric traction, so 
that through trains might be run by that system between Baker- 
street and Uxbridge. The work of electrification was in progress. 
The chairman (Col. J. J. Mellor) said that the railway would be ready for 
opening in the course of a very few months. Arrangements had been 
made for equipping the line for electric traction. Both the Metropolitan 
Company, who would work the line, and the District Company, who had 
running powers over it, were electrifying their systems, and when the 
electrification was completed it would be possible for through trains to be 
run by electric traction between Uxbridge and Baker-street on the one 
hand, and between Uxbridge and the Mansion House on the other. The 
District Company had recently opened their Ealing and South Harrow 
line, and were experimentally working it by electricity from a small power 
station at Alperton. 


W. T. HENLEY'S TELEGRAPH WORKS OO. (LTD. An interim ordinary 
dividend at the rate of 12 per cent. per annum for the half year ended 
June 30 will be paid on Sept. 1. The interim dividend on the 43 prefer- 
ence shares will be paid on same date, 


IMPERIAL TRAMWAYS CO. (LTD.)—For half-year ended June 80 a 
dividend on the £10 ordinary shares of 8 per cent. per annum has been 
declared, payable after 20th inst. 

NORTH LONDON RAILWAY CO.— At the meeting last week the chairman 
(Lord Rathmore) said that their passenger traffic in 1901 suffered to the 
extent of £5,635 through the competition of tube railways and electric 
tramways. There was also a serious decrease in 1902, and the directors 
were satisfied that if they had not decided upon issuing third-class season 
tickets the diminution would have continued. 

STOCK EXCHANGE NOTICE. —-The Stock Exchange committee have 
appointed Sept. 2 a special settling day in 144,300 £1 shares (8s. 6d. 
paid) of the Pearson Fire Alarm (Ltd.). 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 
— 
NEW COMPANIES. 

BANN MOTOR OO. (LTD.)—Reg. in Dublin on Aug. 17, capital £12,500 
in £1 shares, to manufacture, buy, sell, let out on hire and deal in elec- 
tric or other engines, motors, motor cars, &c. First directors: W. J. 
Robb and A. T. Farrell. Reg. office: Portadown, co. Armagh. 

PABRY AUTOMOBILE CO. (LTD.)—Reg. Aug. 7, capital £5,000 in £1 
shares, to adopt an agreement with M. Fabry, to manufacture, buy, sell, let 
on hire and deal in motors and motor carriages and their parts, fittings and 
accessories, to carry on the business of automobile store and garage 
keepers, suppliers of electricity, electricians, electrical engineers, manu- 
facturers of electrical apparatus, &c. Reg. office, 37, Great Marylebone- 
street, W. 

KORTING BROS. (LTD.)—Reg. Aug. 18, capital £50,000 in £5 shares, to 
acquire business of electrical, mechanical, hydraulic and ventilating 
engineers carried on by Korting Bros., and to carry on the same and the 
business of manufacturers of and dealers in machinery, apparatus and 
appliances, &c. First directors, B. Korting, E. Korting, W. Fricke, O. W. 
Roth and O. Lindemann. Reg. office, 53, Victoria-strect, S. W. 


STATUTORY RETURNS. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.)— The return to June 5 
gives capital as £125,000 in 50,000 preference and 75,000 ordinary shares 
of £1 each, of which 30,390 preference and 69,114 ordinary shares have 
been taken up. 7s. per share has been called up on 30,390 preference 
and 9,114 ordinary shares, and £17,080. 9s. has been received, leaving 
£356. 19s. in arrears. 60,000 ordinary shares are considered as fully 
paid. No mortgages or charges. 100 preference shares (7s. called up) 
were allotted on June 8. The name was changed to the British Electric 
Co. (1903) (Ltd.) on July 10. 

NEW CENTURY ARO LIGHT CO. (LTD.) In return to July 2 the capital 
is given as £30,000 in 5,000 preference and 25,000 ordinary shares of £1 
each, of which 5,000 preference and 14,306 ordinary shares have been taken 
up. £1 per share has been called up on 2,506 shares, and £2,506 has been 
received. 16,800 shares are considered as fully paid. Mortgages and 
charges, 25,500. 

THOMAS PARKER (LTD.)—The return to July 13 gives the capital as 
£75,000 in 7,500 shares of £10 each, all of which have been taken up. 
£57,500 has been received and £17,500 is considered as paid. Mortgages 
and charges, £60,000. 


LIENS, &c., REGISTERED. 

ELECTRICAL SUPPLIES, RUBBER AND EBONITE OO. (LTD.)—£1,500 
debentures, created and dated June 23, 1908, charged on company's 
undertaking and property, present and future, were registered (by per- 
mission of the Court) on Aug. 6. No trustees. 

NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)—Issue on 
Aug, 5 of debenture for £50, part of series created June 3, 1896, to secure 


not more than two-thirds of 
company’s undertaking an 


nnealled capital. 


* 


Ne trustees. 
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id-up capital for time being, charged on 
property, present and future, including 
Previously issued, £28,200. 
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Central London way 
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Cork Elec. Trams, Co, ... 
Devonport & Dist. Tram: 
Dover Corporation ..... 
Dublin & Lucan Rlwy.... 
Dublin Southern Dist.... 
Dublin United ........... 
Dudley —Stourbridge .. 
Dundee Corporation 
East Ham Council 


Glasgow Co: 
Gravesend —Northfleet .. 
Greenock & Port Glasgov 
Halifax Corporation...... 
Hartlepool Tramways .. 
Hull Corporation 
Ilkeston Corporation .... 
Isle of Thanet Co, .. ... 
Kidderminster & Dist.... 
Kirkcaldy Corporation... 
Leeds 5 
Liverpool Corporation... 
Liverpool Overhead Rly. 
*London County Council. 
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ew 900009 
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Middleton 96m o429 OFS Coe 0 GR Ow® 
Newcastle-on-Tyne Corp 
*Oldham, Ashton & Hyde. 
Perth(W.A.) Elec. Trams 
Peterborough ........... 
*Portamouth Oorporation 
Potteries *99 wen as oen 90900090 
Reading Corporation ... 
Rothesay ß e. 


Southampton Corp.. 
South Tramways ... 


€99999906900090200*9 


Wrexham 
Yorkshire Woollen Dist.| 


(a) These 
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6 
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pod 


7 
7 
2 
8 
b 
7 
7 
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3 
E ; nea 
or No. of Inc. or 
(a) i Amount. Deo. (a) 
£ £ £ 
1,372|+ 218| 11 | 14,442 |+ 1,713 
197| .. | 314| 5,592 E 
1,057 T 50% a A 
4,818|+ 75| 6 | 31,052 |+ 1,132 
1,108 |— 5520 | 18,091 + t84 
2514|-  9|819 | 21,642 |+ 1,326 
1,809 ＋ 154| 20 | 37,842 |+ 6,249 
. | 20 20,700 .. 
3,910|+ 479| 21 | 77,009 |+12,421 
1,234|+ 171| 38 | 32,854 |+ 5,873 
2,252|— 258| 26 | 59,943 3 
4977|- 448| 12 | 66,739 |4 10,767 
924/4+ 97 93,465 |+ 3,£42 
R 31,905/+ R6.56( 7 |R210,466 ＋ R54,064 
124 a1 4888  .. 
2.097|4- 419| 20 | 39,999 | + 13,235 
5,539 1,134 7 | 44,491 |— 1,609 
646 86| 32 | 16,602 |  ... 
2332|- 890 7117204 |- 2,292 
647|- 239) 32 | 16,660 |- 677 
605|+ 12| 314| 13,885 |+ 502 
299|- 12 20 | 4911 |+ 127 
164 . 32 E, 1,029 + 92 
11904 77 877 
4.075 — 430 16 30.858 |+ 9129 
1,536 7 246 31 25,922 |+ 2,738 
7150 ＋7 209 120 | 15,818 |+ 4,407 
1,034|+ 185| 314 26,889 |+ 4, 348 
12,797 T 354| 11 140, 303 | + 16,261 
470 4 177 314) 7,228 |+ 177 
656|+ 36] 314| 16,762 |+ 1,500 
443|+ 61| 314| 8,272 . 480 
1845|4 620 | 36,579 |+ 1,713 
194| .. 13 2802| .. 
1,705/- 184 7 9,802 ＋ 208 
313|/+ 28| 314| 4,104 , 233 
5 724 T 46 | 20 114,477 |+ 6,867 
11,762|4. 41 | 32 |519,028 | + 11,446 
16174 4| 7|19178|* 710 
12,208 ＋ 2,600 +19 187,167 + 26,758 
879 8| 1171 E 
11.715 46,194 9 109,602 | +58,919 
1,274'+ 208 7| 9,436 |* 1,755 
276 + 12| 313 6,183 218 
375:- 83| 314| 9,990 |+ 1,156 
5,25, 671 7 | 25,927 |+ 4,327 
622|+  44| 314| 17,794 |+ 1,523 
1,092|+ 12/832 | 37,080 |+ 3,359 
275 98 4,474 
577 T 115 314| 9,175 |+ 1,456 
2,573 — 386 ..| .. 2 
1,948|+ 58 314| 48,752 |+ 2,842 
6911 3 2255 i 
347|-- 102 314| 4,507 |+ 1,573 
3,817 4 1,250 20 | 75,613 |- 23,570 
140.17 1662| .. 
4395|- 448 7 33,767 |+ 2,929 
1,270) .. |^. » ue 
533 7 94| 314) 9,474 |+ 1,877 
1,467| + 5 314] 27,186 |+ 2,757 
1849|4 1 
1404 32 20 25,579 |+ 1,092 
952 7 251 314 16,031 |+ 1,362 
150 P 31| 317 1,877 — 106 
710 4 121 314| 9,700 |+ 985 
4001! ... 32 10,018 .. 
828 ＋ 84 +20 | 14,778 |+ 2,032 
442 - 40 31 3,280 — 302 
627 + 134 313 12,517 |+ 6,479 
210 .. | 18| 2,6677 — 
587 „ 243 7,7755 
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BE- Price Bostiurss, ui j A Price B LH 
2 8 Wed. T Q | DIVIDEND | WEEK 10 CE NAME. Wed | az 
< 49 NAME. SE DUE. 0. 19 iz Aug.19.| 55 
mide Aug. 19. ESA AUG. | & | E UA Me 
an | 8 "mr. du a 
cs Highb-| Low. 
ELECTRIC RAILWAYS, TRAMWAY, &c. 2 % few | eA aon aa En 4 
b 20 Auglo-Arg tine Sh(1t0260,007)5%Cm.Pt| 44—43 |412 2 | April, Oct| 4i gt. 6% | National Co. Pref. Stock . 100 —102 5 17 9 
St. 6% | Do. Permanent 6% Deb. Stock ......... 125 —130 | 4 12 8 Rx = 855 5 VV 86 us 5 
e TUN eus OR er 25-5455 0.6 i s] n 10 69 | Do. 6 per Cent. Cum. ist Prof. ... . 13—14 4 5 9 
St. 44 De: 5% peed Sick „ 90 —95 4 14 9 Pi px oe 10/60 | Do. 6per Cent. Cum. 2nd Pref. ...... 13 —14 |4 5 9 
100 Ud Do. ge re D us 5 96 —101 4 19 0 gà vs s 51 2/6 Do. 6 per Cent, Non-Cum. 8rd Pref..| 6 —5} |415 8 
s uns D eu RICO Eas . 5 St.] 84% |* Do. Deb. Stock 34 per Cent. (red.) .] 96 —98 3 11 5 
g | Brisbane Electric Trams, Inves 4—4} |511 1 4 aV] 4) | Do. 4 per Cent. Web, Stock en), 101 108.8 17:8 
5| 26 | Do. 6 per Cent. Cum. Pref. ............ * il 0/8; | Oriental 5 19-15 6 13 4 
St. 437 Do. 4h per Cent. Deb. Prov. Certs. . 100 —1⁰³ 4 7 5 Mis vs 4 Ms United River Plate ÜVJ——— 7 * 53363 ; 518 8 
" 8% | Bristol Tramways and Carriage Ord.. 1 : 7 n Feb, Aung ß V Cont Cui Pre o o M 415 3 
47 U alid) ..... AVIS. — 1 * we ee ee À vis 
Bt. 4 Do; net Cont. Debs. 1 e 108 — 110 3 12 8 | Feb, Aug rales | St. 6% Do. b per Cent. Deb. Stock (red.). 5 104 - 107 4 13 9 
St. .. | British Columbia Elec. Rlwy. Def. Ord.| 72 —75 id a Tag | 73h | | 
St. 57 | Do. Pref. Ord. nu „„ m mn T 1 n T 8 
101 4/2 Do. 57 Cum. Pe Tel ovens — 105 * Yel ** | 
40 4 Do. 4j por Cent Tet Mort. Debs . 1041064 & 1 1 ELECTRICITY SUPPLY. 
10/100 | British Electric Traction Ord............. 111—12 16 13 4 1 1255 wcll ,.'| , Blackheath & Gr'nwich. Dist, Ord. (f. p.) js 
10| 6/0 f Do. : per Cent. Cum. Pref. ............ 113-122 | 4 18 © | Feb, Aug 2 St. 4437 Do. 441st Db. Stk. Prv. Cts. (rd. &con.) 148 121 | 8 14 4 
St.i 6/0 | Do. 5 per Cent. Perpetual Debs ...... 122 —125 4 0 0 . veel | 10160 | Bournemouth & Poole Elec. Sup. Ord.] 123. 134 5 18 6 
s Beton Ayres and Belgrano Ord......... 23 - 28 os s et | 10 4/6 it Po. 44 per Cent. Cum. Pref ............ 10 —11 |4 110 
5| 3/0 Do. 6 per Cent. “A” Cum Pref...... 5 —9 5 9 1 . 5 10 6% it Do, 6% Cum. Second Pref.  ............ 104-118 |5 4 4 
5110/6 Do dd 8 41-51 5 14 3 . Ud 3. 447| Do. 4i per Cent. Deb. Stock (red.) . 103 —100, 4 5 3 
St. 5% | Do. 5 per Cent. Debs. . .. . 105 —108 49 9 . : | at. | 447 | Bromley (Kent) El. Lt. & Power IstDebs.| 102 —105 | 4 6 4 
Bt. 57 Do. 57 2ad Deb. Stock Prov. Certs. | 93 —101 | 4 19 0 : à: 65 b 4'6 |tBrompton & Kensington Elec. Sup.Ord.] 104—11 | 4 1 10 
b| 40 | Calcutta Tramways . . 61-7] |215 2 1585 s b| 3:6 |t Do. 7 per Cent. Pref. . . . . nen 101—103 3 5 1 
100 457| Do. 44% Ist Deb. Stock (red.) —. 106 —109 4 2 8 oe 95 a. 5| 36 | Calcutta Electric Supply Ord. ............ —71 1 6 8 
1/23 | Cape Electric Tramways Shares ......... 2—2} | 618 4 Dee 103“ | gg? St. 1% | Central Elec. Sup.Co.4/Guar.Db.Stock| 106 — 10 | 3 13 5 
St. 4% Central London Ordinary Stock . . . . 98 —101 | 3 ł9 3 June, Dec 3 3 00% || 5 40 |tCharing Cross & Strand Electric Sup . 9-9} 5 5 3 
St.] 4% t Do. 4 per Cent. Pref. Stock... 99 —102 | 3 18 5 e 103 |100; b| 2/3 |t Do. 4} per Cent. Prof. . 3 15 0 
St. 47 Do. Deferred Stock .. —7ꝗ—⁊ —.— 101 —104 | 3 18 6 19i dis 5 2/3 Do. City Undertaking 437 Gm. Pret. 41—5 410 0 
Cll 47 Do. 4 per Cent. Debs .......... 115 —118} 3 7 10 is zm e St. 47 Do. 4 Deb. Stock (red.) . ... . 104 —100 | 3 16 2 
b 2/6 | City of Birmingham Trams.57 Cm. Prf | 5 - 5h | 4 10 11 e 5 5 30 | Chelsea Electric Supply Ord . .. 543—031 3 12 0 
100) 47 Do. 4 per Cent. lat Mort. Debs. o.. 99 —102 3 18 5 x» 10 st | 442|* Do. 44 per Cent. Deb Stock (red.) . 108 —11114 1 6 
Bt.) 227 City and South London Rly. Con Ord, 58 —60 5 4 2 Feb, Aug 61 58 H 5/0 | City of London Electric Lighting Ord. 103—114 6 13 4 
St.) 5z Do. 6 per Cent. Perp. Pref. (1891) ...| 127 —130 | 3 17 3| Feb, Aug m | 10| €/0 Do. 6 per Cent. Cum. Pref. ............) 19 —14 4 6 9 
Bt.| 57 DO, IS ð “ 126 — 1293 17 9 125 St.] 57|* Do. 5 per Cent. Deb. Stock (red.). 122 —127 3 18 11 
BEEZ | ~ Dos. r ben aurversseoing 125 —125 | 3 18 2 i| .. St. 447] Do. 41/ 2nd Deb. Stock red.) . is unb a ee 
St. 47 Do. 4 per Cent. Perpetual Debs ...... 116 -119|3 7 3 May, Nov med * | 10| 4/0 | County of London & Brush Prov. Om. 8-9 4 811 
St.] 5% | Colombo Trams&Ltg.57 Ist Mt. I. b. (rd.) 102 —105 | 4 16 10 P * H 1v! eo Do. 6 per Cent. Cum. Pref. 113—194 | 4 16 0 
100 50 | Dublin United Trams. (1896) Ltd., Ord.) 12 —13 [4 4 7 m "| ce 9 St.) 44% 1 Do. 44% Deb. Stock (all paid) (red.) 109 — 112 4 0 4 
106% | Do. 6 per Cent. Pref. ..................... 14) 153 [3 17 5 oe * .. | 6| 80 | Folkestone Electricity Supply Co. Ord.| 6 — 4 10 11 
5 6/0 | Electric Lt. & Tract.ofAust 6%Cm.Prf.) 34—44 |613 4 "| " [[3t.| 43% Do. 44 1st Deb. Stock (red.) ....... . 100 —103 4 7 5 
St. 5% Do. 6 per Cent. Deb, Stock (red. Jes 95 —98 |5 2 0 i — oe 5| 60 | Hove Electric Lighting Ord.. up 74-84 5 0 0 
10| / Gt, Northern & City WE Prf. Ord. i47)) 74—84 [3 10 7 x 73 * || 5| 6/0 | Kensington & Knightsbridge Ord. ...... 108-114 4 611 
100 .. | Gt. Northern, Piccadilly & Brompton 5 6% | Do. 6 per Cent. Ist Pref... —7 4509 
Ord., Speyer Bros. Scrip Certs. ...... ur T re es st. 4% | Kensingtn.& Kngtbg.Co. & NottingHill | 
10 10% Imperial Tramways GM ove 204 —21 413 0 Mar, Sept ee ee Co. (Joint Station; 4°’ Deb. Stck. (red.) 103 —106 3 15 6 
10 6% |t Do. 6 per Cent. "Pref. ....... pres: se . . 14 —14$,4 2 10 [Mar. Sept " || 8! .. | London Electric Supply Ord. ........| 2 —2] T 
Bt. 447% t Do. br Cent. Debs, ... 110 - 112 4 0 2|Jan,July | -- — || 5| 8/6 Do. 6 per Cent Pref. 500 
b 2/6 Isle of Thanet Elec. Trams & Lt. 5% P. 4 —44 5 11 1 T * St. 47 Do. 4 per Cent. lst Mort. Dob, ——ꝗ—u—9(D! x. 100 — 102 3 18 5 
St. 47 Do. 4 per Cent. Deb. Stock 9 o, 92 —95 44 3 y ee — 10 8 0 Metropolitan Electric Sup. Ord. . 17 —18 4 6 1 
10/137 Liverpool Overhead S ind Ord. ...... »5 93 2 6 6|Feb aug | + | St. 417| Do. 43 per Cent. Deb. Stock Ist Mort 108 —112 4 0 4 
10 5% f Do. ; per Cent. Pref. . . . . 104—103 4 13 0 Feb, Aug | ñ It. „Do. Si per Cent. Mrt. Db. Stock ond 97 —100, 3 10 0 
St. 47 |t Do. 4per Cent. Deb. ... 99 —101 | 319 Jan, July , [| 1| 660 | Notting Hill Electric Ord...............-.- 13—14 4 5 9 
15,0 | London United Trams. 57, Cum. Pret. 111—121 4 1 8 s 11°31 1} 100 4% | Do. 4 per Cent. 1st Mort. Debs. ....| 99 —102 3 18 5 
St.] 42 Do. 4% Ist Mort. Dev. ere „105 —107,314 9|. .. B E 5 30 | Oxford Electric Oord f 5-6 '411 8 
St.. | Mersey Con. Ord. Stock... ‘acide! LL —]18 - - ze I St. 47 Do. 47 Deb. Stock.. . . .. 98 —101 3 19 3 
Bt| .. Do. 8 per Cent. Perp. Pref, ..... ...... 17 —19 Z Z mj e l| .. | Rand Electric 5 B- o 
Bt.) ..| Do. 4 per Cent. Perp. Debs. . . .... .. 65 —75 e e "| 100 44% |*Royal Elec., Montreal 447 ist Mt. Dbs.| 100 —102 4 8 8 
l| Metropolitan Electric Trams Def ...... 8 .. zm rd $ 5 50 | St. James's and Pall Mall Electric Ord.] 151—164 4 7 11 
J 0/6 Do. 57, Cum. Pref. e p autera eire es 1-1 4 811 f Se . bi 8G Do. 7 per Cent. Pre . 8 —9 317 9 
100| 5% | Montreal St. Rly St E 5% Mrt. Dbs. (1908 104 —106 | 4 16. 7 e "| [36 332] Do. 3 per Cent. Deb. Stock (red.) ...| 98 —101 | 8 9 4 
100 43% Do. Sterling 447 Debs. d ees] 105 —107 4 4 1 s oe oe b 2/0. Smithfield Markets Electric Sup. Ord... 31-3 3 8 8 
b| .. | Now General Traction Ord. E 1-1 * e n t| 1/9 | South London Electrie Supply vides di 42 4 
5| .. | Do. 6 per Cent. Cum. Pre. ... 2—3 = May ....| + n 52,2% | Urban Electric Supply Ord. . . . 5 5 y 
Bt. 5% | Perth (W. A.) Elec. Trams. Ist Mt. Db.Stk| 99 —102 4 18 0 ue ej 52/2 9- Do. 57 Cum. Pref 5—5 ; 
10|10/0 9 Electric Traction Ord. ......... 9-10 5 0 0 ex e i b 6/6. Westminster Electric Su ply Ord. — 124 134 4 811 
10 60 |t Do. 5 per Cent. Cum. Pref. ........... 943—104 | 4 15 3 | Feb, Aug oo [oe b 2/6 | Do. 5 per Cent. Cum. Pref. ..........| 6 64 | 16 11 
1 10 Do. 44 per Cent. Deb. Stock ............ 102 —105 4 5 9 vo t$ zs . 
South Lancs. Elec. Trac. & Power bius n E UN es ENS 
i «s | Dee 6 trek (eh paid)... "e April Oct|) ej e | ELECTRIC MANUFACTURING, &o. 
S Ls Dos diu DED. Pr y (200% paid) .. ts 3 a [gum July | + | * f 1| 6d. | Alliance Electrical Co. 6% Cum. Pret... -} |613 4 
Bt. i Waterloo = City Ord. ... «| 95-98 | 3 6 4 June, Dee 1 71d.| Aron Electric Meter 67 Qum. Pref = g 
APHS. 6,0 | Briti 5 elsby Cables Ord.| 6—7 6 18 0 
African m E ERI R 47, Mrt. I Deb. red.) 98 —102|318 5|Jan,July| - $ 20 a Se Ord, 5 x 8 44 
Amazon Telegraph .. TT 2h - 34 ee Jn, Dec . ux St. 4 4 Do. 41^ 18t Mort. Dob. (red.) 1205 102 —106 4 411 
Do, 5 per Ceut. Deb. 570 =o 6 6 O r. Mv. Ag. N ds] |. St. 442] British Thome n-Houst’n4} /18tMt. Db. 105 —107 | 4 5 11 
Anglo-American. TEE e seseo ( —L„— . oo cor 47 —5⁰ 0 * v, Ag, 931 913 i b 3/0 British Westinghouse 6 Prell. 51-6 5 00 
Do. Preferred......... — e E E 921 5 1. 81 St.] 4% Do. 4 per Cent. Mort. Dob. xii ..] 100 — 102 3 18 5 
Do. Deferred .. e. m My Ag, D U [ Brush Electrical Engineering . . 111 .. 
Commercial Cable Capital Stock .. 150 —160 | 5 6 3 Jn, 4p. v. 0 4 ji 92/4] | Do. 6 per Cent. Pref. Non-Cum. 1—1 [8 0 0 
Do. 4 per Cont. Deb. Stock ...... ... 92 —95 |4 5 6 Jn Ap. IJ. 0 T : , St. 4 Do. 43 per Cent. Perp. Ist Deb. Stock| 99 —102 4 8 S 
Cuba Submarine Ord. ,............. — 7—8 |8 2 6 Feb, Aug 175 his St. 43. Do. Perpetual 2nd Deb. Stock ss... -9 5 0 5 
Do. Preference 10 per Cent. . .. ... 17—18 |511 1) Feb Aug |?! * || 510,0 | Callender’s Cable Construction Ord, ..| 114—12} | 8 0 0 
Direct Spanish Ord.  ..... ..... ane 24—3h | 5 14 4 | April, Oct| +- I 5 2/8 Do. 5 per Cent. Cum. Pref... 51-51 [4 611 
Do. 10 per Cent. Cum. Frei. 7—83 |6 8 g |aprt Oct| *| * st. 444] Do. 4h per Cent. ist Mort. Dobs.(rd.) 106 —110 | 4 1 10 
Do. 4} per Cent. Deb. . ...... 97 —10½ 4 5 10} | 10°, , 1 7 d.] Castner-Kellner Alknli Co. (fully paid) i [6 0 0 
Direct United States Cable ............. 10 2104 | 6 3 10 JJa,ApJy,O} 10} St il ;| Do. 44/ Ist Mort. Deb. (red.) . . 90 —95 1414 9 
Direct West India Cable 4j; RF. Db. (rd.) 99 —102 | 4 8 5 | Jn, Dec . 271 [ie 1 10 Chadburn's Ship Telegraph Ord ........ . ilk | 5 6 8 
Eastern Ordinary. . . . . xd & bonus] 124 —129 | 5. 8 6 Ja, Ap,Jy,O „ 126 3 1/6 |tGrompton and Co. (Nos. 1 to 54,000) ..] 2 —24 5 19 10 
Do. 8j per Cent. Pref. Stock ............ s caes ie ee A ee a 100 5% |* Do. 5 per Cent. Ist Mort. Debs, (red.)11017/—1057| 4 15 6 
* Do. 4 per Cent. Mort. Dob. Stk. (rd.) 105 —108 | 3 14. 7 | May, Nov 1% 100 6| .. | Edison & Swan United“ A Sh.) (£3 pd. i +e 
Eastern Extension „„ 101 m 5 5 0 DAP Jy,O| 12g | 12 55 .. | Do. (£5 paid) 15 1123 2 
Do. 4 per Cent. Deb. Stock.. 4 —IU ob, Aug | e flat gs ; “Mort. Deb. Stock (rd.) —75 
* Eastern & S. African4% Mrt. Deb.909| 98 —101 |319 3 Feb, Aug | © | t. 22 bo. . pes e di 16 0 |6 6 0 
Do. 47 Mauritius Sub. Debs. (red.)100/—103%] 3 18 3 May, Nov | -. | - 5| 4/6 | Edmundson’s Elec, Corp. Ord. . . . 64-7 5 0 0 
Groat Northern of Copenhagen ......... 22 —23 5 8 8|Jan,July| ej -- 5 3/0 | Do. 6 per Cent. Cum. Pref... 6 — 416 0 
lde Eure penn . . b. (rod.)| 36 12 f 8 2 Mo Nos sj | a5 st. 4 Do. 44 per Cent. let Mort. Deb. (red. 107 -110|4 2 3 
Indo Büropenu inia Sai tatana 98—30 [6 8 2 May, Nov | 951 of 211/23 | Electric Construction Co. ........ ——— W. 14—-J)}2 | 617 2 
London Platino-Brazil. 67 Debs., 1904 100 —104 5 15 4 | Mar,Sept| .. d 2/2 9j Do. 7 per Cent. Cum. Prof. 91.3 413 4 
Pacific& Europe’ n Tel.4: ‘Guar. Dba. (rd.) 97 —100 4 0 0 June, Dec ee oe St 47 Do. 4 m Cent. 1st Mort. Deb. . (red. ) 99 —102 3 18 4 
West African Telegraph. Shares ........ 5 —6 3 6 8 js m * ii Electrolytic Alkali Ord. va x a 
West Const of America | ......... eene Ys— ih T xs m m 1 777 Do. 7 per Cent. Cum. Prei i- X 
Do. 4 per Cent. Dobs...................... 95 —98 |4 1 8 b dd ae St. 57 Ferranti 5% 1st Mort. Debs. (red.) ....] 90-95 15 5 3 
West India and Panama Sink bic tubs eee LZ E M oo | oe 10 6/0 | General Electric (1900) 5% Cum. Pref...| 94—10 |5 0 0 
Po. 6 per Cent ond Prof.. Sca „ ay, Nor gi . st. 4% | Do. 4 per Cont. Ist Mort. Debs. ......| 99 —102 3 18 5 
Por Cee ete e rene NE e * 4/0 | Henley's Telegraph Works Ord. .....| 14 —15 |8 6 8 
* Do. 6 per Cent. Debs. ..,....... 0 98 —101 4 19 0 Jan, July ‘ s 5 9/8 Do. 44 per Cent. Pref. 5 — 4 1 10 
Western Telegraph . . . . 12 —124 | 6 12 0 MnJnO,D| 124 12 55,22 | Do. 43 Per Cent. Mert Bab. Steck rd. 108 —112 1 1 6 
* Do. 5% Debs. (2nd Series, nb 26% „ 100 —10 4 17 1 June, Dec oe ae 10 6/0 India Hupber Gutta Percha, &c. ,Wrks. 1 194 5 2 6 
Do. 4% Deb. Stock (red.) . . ...] 97 100 4 0 0 ss „100 4% | Do. 4 per Cent. Ist Mort. Deb. (red.)| 100 —103 3 17 8 
FINANCI INVESTMENT 10 5/0 Mather Platt 5 por Cent. Cum. Pref.| 114—123 |  .. 
Elec. & Gen, Investment 6% Det Pret| Shot |5 4 4 1212/0 | Telegraph Construction & Mainten'ce.| 33 —36 |613 4 
Globe Telegraph and Trust . . . . 9 613 2 Ja Ap Jy 0 91 100) 4% Do. 4 per Cent. Deb. T 19: «ee 100 —103 3 17 8 
Do. 6 per Cent, Pref............ EDAM 193—131 4 10 7 TA ARTO 1B fs i" 1 6 8/6 | Willans and Robinson Ord. ............... 610 9 
Reuters ....ccreceeiscresccsscceseccssesceeseones au 5 6 8 4 5| 3/0 | Do. 6 per Cent. Cum. Pref, eec 4 811 
Submarine Cables Trust (Cert.) .........| 116 —1: 5.0 6 Abril! Oct! .. x lac 4% Do, 4 per Cent. 1st Mort. Debs. esses. OS —102 ' 8 18 10 
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* In calculating the yield, allowance has been made for acorued interest, but not for redemption, t Ex Dividend. 1 The London Stock Exchange Committee have refused to quote these. 
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NOTES. 


THERE passed away at Hatfield, last Saturday evening, one 
whose life has been of incalculable value to the empire. 
Lord SALISBURY was one of the few politicians who have taken 
an active interest in science, and there can be no doubt that his 
great scientific learning was of considerable service to him in 
his political career. In 1894, he occupied the presidential chair 
at the Oxford meeting of the British Association, and his address 
was characteristic of his life and work. In that address he 
dealt briefly with the work of DALTON, KIRCHHOFF, MENDE- 
LEEFF, MAXWELL, HERTZ, KELVIN and DARWIN ; his remarks 
concerning the atomic theory were of special interest in view 
of later developments. He then, apparently, had not the 
least idea that within 10 years this theory would be shaken 
to its very foundations by the new “electron” theory. 


oe 


IT is a matter of common knowledge that Hatfield House 
was equipped with a modern chemical laboratory and that 
the illustrious statesman spent spare hours in scientific 
research. These hours, however, were comparatively few, as 


Lord SALISBURY's duty to his country always took first place, 
and, therefore, most of his time. Doubtless, he would have 
occupied a high position in the very front rank of science if 
only this order of things had been reversed. Electrical science 
claimed a considerable amount of his attention, and in the same 
year that he occupied the presidential chair of the British 
Association he became a member of the Institution of Electrical 
Engineers ; so that, although his fellow members will naturally, 
as citizens of the nation, feel the loss which the nation has 
sustained, yet they will have, also, a sense of personal loss in 
that one of their own number will be among them no more. 


=j 


Ir has been the habit of some Corporations conducting elec- 
trical undertakings on sound büsiness lines to set aside sums 
for depreciation of plant, irrespective of what is compulsorily 
paid off every year as sinking fund. This practice has, it is 
true, been found fault with on general grounds by those who 
hold, wrongly, in our opinion, that the sinking fund prescribed 
by the Local Government Board is alone necessary. The con- 
troversy with regard to this matter is an old one, and there 
will probably always be a difference of opinion on this point. 
Another aspect of the question was raised by the Deputy- 
Town Clerk of Glasgow last week, when the electric light- 
ing accounts of that city were before the Council. He 
maintained that not merely was it impolitic to set aside a 
depreciation fund in addition to the sinking fund, and indepen- 
dent of the limited reserve fund authorised under a provisional 


order, but that it was actually illegal. The point is interesting, 


as a study of section 2 of the Electric Lighting (Clauses) Act 
of 1899 will show that no specific mention is made of a depre, 
ciation fund. On the other hand, we do not think that a 
case has arisen in which the auditor has taken exception to 
money being set aside out of profits for this purpose. The 
Glasgow Corporation go even further than this, however, for 
the large allowance which they make for depreciation causes a 
deficit on the whole accounts, and this deficit is transferred to 
the gas department. It is safe to say that this has never been 
done anywhere else than at Glasgow. 


[ud 


THE problem of manuring the soil with the necessary 
nitrogen compounds has become more and more pressing since 
the Peruvian guano has been exhausted, and even the vast 
beds of Chili saltpetre have shown signs of giving out. The 
annual export of saltpetre now amounts to about a million 
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tons and a-half. The world's production of ammonia salts in 
the shape of bye-products amounts to about half a million 
tons annually. "These two products are what the world's agri- 
culture has practically to depend upon. The immense impor 
tance of a direct fixation of atmospheric nitrogen is therefore 
evident to the most cursory observer. 
four and a-half millions annually in buying saltpetre, and a 
About 
25 per cent. of the total goes into the chemical industries, and 
Now, it has been calculated that the 


column of air which stands on about 21 acres and weighs some 


Germany alone spends 
million and a-half in buying ammonium sulphate. 
the rest into agriculture. 
100,000 tons contains all the nitrogen necessary to supply 


Thus, the artificial 
fixation of that amount of nitrogen would make Germany, 


Germany with its annual requirements. 


and, by analogy, every other country, independent of a foreign 
and uncertain importation. 


— S a — 


Dr. ADOLPH FRANK of Charlottenburg, dealt with this 
question in his recent address before the fifth International 
Congress of Applied Chemistry. We give some particulars of 
He 
was able to announce that **with the aid of the electric energy 


now placed at our disposal in many places, we are enabled to 


the chemical processes he dealt with on another page. 


utilise the hitherto passive nitrogen of the atmosphere and 
apply it to agricultural and technical purposes." Calcium 
carbide is the substance which can be made to absorb the 
Barium carbide is 
even better, but it would have to be made for the purpose. 
As matters stand, it may take 10 years to develop fully the 
But when that is 
done, its supply will be as inexhaustible as that of carbon. 


— —— 


MR. C. F. Scorr, in his Presidential Address before the 
American Institute of Electrical Engineers at the recent 


nitrogen and make it a fit food for plants. 


new manure and introduce it generally. 


Niagara meeting, mentioned the fact that Papers read in New 
York are not only discussed there but also by the local sections. 
Copies of Papers, together with the New York discussions, 
are sent to the various local section secretaries and the dis- 
cussions are then resumed. As far as America is concerned, 
this is doubtless a most excellent proceeding, but it is by no 
means certain that it would be equally applicable in connection 
with our own Institution. London is within a few hours of 
the large provincial towns, and it is therefore possible for any 
avho desire to join in a particular discussion to do so at very 
little expense and inconvenience. In America the case is 
entirely different. Apart from this, however, it is doubtful 
whether the continuation of discussions by local sections would 
elicit much fresh orinteresting matter, and it is, therefore, not 


likely that such a policy will be adopted in this country. 

Tuk Huddersfield Corporation are endeavouring to limit 
their liability for accidents in connection with their electric 
tramways by the following notice, which appears on each 
ticket :— 


Important Notice to Passengers. —Issued at reduced fares and subject 
to the bye-laws and on condition that, in case of injury from whatever 
cause arising, the total liability of the Corporation shall not exceed £25. 
Except as above, passengers travel at their own risk. 


We are of opinion that, notwithstanding the above notice, and 
notwithstanding any bye-law or any other rule of the Corpora- 


t 
- 


tion to the contrary, they cannot evade their liability for any 
accident, damage or injury caused by their act or default, or 
by the act or default of any person employed by them in 
operating their tramcars. Apart from section 55 of the 
Tramways Act, 1870, which governs the above case, there is 
authority for saying that a person cannot even limit his 
liability for his negligence— i.e., assuming the party injured 
is not guilty of contributory negligence. 
engage in business and commercial undertakings, they must 
It would be 
unfortunate if Corporations could get rid of their liabilities 
so cheaply, for we believe it would make motormen and 
other employés rash and venturesome, and it might bring 


If Corporations 


take the ordinary consequences of their acts. 


discredit upon electric traction generally. 


WE have received from the “ Anti-Rheu-Gem Co." a pam- 
phlet entitled Rheumatism : Its Prevention and Cure." The 
terrors of rheumatism, and its causes, are luridly described, 
and an extract from The Hospital, advocating the therapeutic 
uses of electricity is reprinted. This article, needless to say, 
whatever to Anti- Rheu -Gem " 
After stating that the entire outer part of each 


contains no reference 
jewellery. 
ring or bracelet is of thick gold, the pamphlet continues: 
‘The inner lining consists of secret metals, the special 
combination, construction and appearance of which constitute 
our patent.” (It would be interesting to learn, by the way, 
how it was that a patent was ever granted for secret 
metals.) We further learn that each ring or bracelet is “ skil- 
fully constructed so as to cause a gentle current of electricity 
to be conveyed to the wearer." It is said that a compass is 
affected by the jewellery, even after having been worn for 
some years, thus “the enduring strength of their astonishing 
A long “ List 
is evidence of the marvellous eredulity of well. 


electrical power can be instantly ascertained " ! ! 


9 


of Patrons’ 
known people whom one would credit with greater intelligence, 
and weare extremely surprised to find the Royal Free Hospital 
and other public institutions figuring on this list. 


— TEES EE c — ——— 


Metropolitan Electric Supply Co.’s Abitration.—This arbi- 
tration, which was in respect of the company's Sardinia-street 
station, which will have to be demolished and replaced owing 
to the new road from the Strand to Holborn, commenced on 
January 7, 1903, and the decision has just been delivered. 
The arbitrator has awarded that the London County Council 
shall pay a sum of £183,150 for plant, machinery and build- 
ings, and for the re-arrangement of mains. A report of the 
proceedings, including the estimates put forward by the two 
parties interested, will be found in the present volume on 
pp. 89, 127, 174, 214, 258 and 301. 


Aston Manor Electricity Works.— These works, which are 
the property of the Urban District Council, will be formally 
opened on September l4th. The provisional order was obtained 
in 1898, and the consulting engineer for the scheme is Mr. 
R. P. Wilson. Three-wire distribution has been adopted, with 
460 volts between the outer wires. There are, altogether, 
24 miles of B. I. W. lead-covered, paper-insulated, armoured 
conductors laid solid in stoneware troughs, and a time-switch 
tariff system will be adopted. Six Babcock and Wilcox boilers. 
having a total evaporative capacity of 40,0001b. per hour, supply 
steam to three Ferranti vertical engines, aggregating 1, 875 H. P. 
Directly coupled to these engines are three multipolar dynamos 
of the English Electric and Westinghouse types. There is alsoa 
50kw. Westinghouse motor-balancer in the station. 
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Motor-car Trials.— The Automobile Club of Great Britain 
and Ireland and the Liverpool Self-Propelled Traffic Associa- 
tion have organised a series of motor-car speed trials to be 
held at Southport on October 2nd and 3rd. By reason of the 
co-operation of the Southport Highway committee the 
promenade will be used for the contests. 


A New Departure in Tramway Rolling Stock.—A number 
of open cars have just been built by the St. Louis Transit Co. 
of America which are said to be proving extremely popular for 
summer travel. Each car seats 96 people on its 16 benches, 
and is 47ft. over all. There is no roof, and during the day 
time a canvas awning is used. This awning is rolled up to a 
centre-board in the evening, so that the car 1s entirely open. 

Curious Fire from Static Discharge. —The following incident 
is taken from the United States Underwriters’ Fire Report by 
the Western Electrician of Chicago. A workman who was pour- 
ing benzine out of a can came in contact with a belt trans- 
mitting power to an upper floor. When he set down the can 
there was a static discharge from his fingers to the can, which 
ignited the benzine. The can was overturned, and the burning 
benzine flowed over the floor and down an elevator shaft, 
causing a fire which entirely destroyed the building, with an 
estimated loss of $189,190, 


Cable Interruptions. Date of Interruption. 


Dominica—Martinique ................ Oc es May 9,1902 
St. Lucia -Martiniduuumũ U!!! ! .! . .. May 9, 1902 
Guadeloupe - Martiniuunnddddkdk . May 9, 1902 
Puerto Plata—Martinique.......... e quly 10, 1902 
Anjer—Kalianda ............ ce eee eee nn Aug. 2,1902 
Cayenne —Pinheiro ss .. Aug. 13, 1902 
St. Lucia —8t Vincenne it. .. Sept. 19, 1902 
Reissi-Issa(Yemen)--Camaran .............. Oct. 22, 1902 
Paramaribo—Cayenne .............. eene Feb. 27, 1903 
New Tork — Haytt uiii tn . Apr. 13, 1903 
Bag - Bush. Fe hr Vn July 28, 1903 
Bolama— Biss ao . . . . Aug. 4, 1903 
Antigua —Guadalouy nanu eee eer Aug. 11, 1903 


Mozambique —Madagas cal Aug. 20, 1903 


Surbiton Electricity Works.—The electricity works erected 
by Messrs. Callender's Cable and Construction Co. at Surbiton, 
under an agreement with the District Council, were formally 
opened a few days ago. The provisional order under which 
the works have been erected is a very old one, dating back as 
far as 1891, and it was not until May, 1902, that the agreement 
with Messrs, Callender was signed. By this agreement the 
Council have provided the necessary site and buildings and the 
company the entire plant. A loan of £50,000 was granted 
for a period of 25 vears, and the contract is to continue for 
this period if the Council do not take over the works at the 
end of five years. Messrs. Hopkinson and Talbot were the 
consulting engineers, and they have designed a three-wire 
240 volts continuous-eurrent system. Belliss engines and 
Fowler dynamos have been adopted, steam being supplied by 
two B. & W. water-tube boilers. The plant capacity is some 
10,000 8 c.p. lamps. 


The Nodon Electric Valve.—This apparatus, fully described 
in The Electrician, Vol. L., p. 551, has been designed for trans- 
forming alternating into continuous current without the aid of 
moving machinery. The following figures, sent us by Mr. H. 
Snowdon who has sole manufacturing rights for the apparatus 
in the United Kingdom, show the results of tests on a “ valve“ 
having a capacity of 30 amperes, which were conducted under 
the superintendence of Mr. G. W. Partridge, at the Adelphi 
station of the London Electric Supply Corporation :— 


Alternating side. Continuous side. 


MORES RR GER UO EE Effi- 
Load: Volts. Amps. True Appar'nt Power volt wW 8 

: ps watts. | watts. factor. eS: | atts. | (e 

— | — —— — — 

5 140Ü0ᷣů T . 1580, .. E 
140 1359 1,717 | 1,9944  O0n83 110-0: 1,161 | 676 

140 13:99. 1,717 | 1,959 0876 1100 1,161 | 67:6 

1 140 | 23:7 3,106 3,318 0:936  103:4 2,149 69:5 

3 140 | Zirá 3,100 3.276 | 0943 103.4 2,149 | 695 
Full 140 | 33:24. 4.581 4,653 0985 1050 3,273 71˙5 
Full 140 540 4.581 4,760 0962 105-0 3,273 71˙5 
33 % 140 | 460 6,203 | 6,440 — 0:963. 1070 4,431 | 714 
33 % (8140 458 6.203 6,412 0967 1065 4,481 | 714 
50 % 5 140 516 7,118 , 7,224 ' (9985 107:2 4,964 | 697 
507) 8 140 | 51-6 7,118 7,224 095; 1072 E | 69 ·7 

| 


Thunderstorms.—Severe thunderstorms broke over various 
parts of the country on Wednesday of last week, causing loss 
of life and damage to property toa regrettable extent. Rather 
remarkable was the setting on fire by a flash of lightning 
of 20 sheaves of corn standing in an open field ; in a short time 
both straw and grain were entirely consumed. On the same 
day the Coats Parish Church, Coatbridge, was struck, resulting 
in the tearing away of two turrets, which crashed through the 
roof and destroyed the ceiling. Last Monday afternoon, the 
signal station at Torr Head, Ireland, is reported to have been 
struck by lightning, one man being injured. Communication 
with the station was temporarily interrupted. Heavy storms 
have, however, not been restricted to the United Kingdom, but 
are also reported from various Continental countries. From 
Switzerland comes the news that 25 men who were in a shoot- 
ing stand were simultaneously struck by a flash of lightning. 

Electric Automobile Chairs for St. Louis Exhibition.— The 
Electrical World of New York states that electric automobile 
chairs will be one of the features of the World’s Fair at 
St. Louis in 1904, a Mr. Scott, of St. Louis, having recently 
obtained the concession to operate them at the exhibition. 
The chairs, which are the invention of Mr. Scott, will have a 
uniform speed of 3 miles per hour, the operator having no 
control over the speed, and the same rate is maintained uphill, 
downhill or on the level. The chair takes the form of a low 
phaeton without a cover. There are two large rear wheels and 
two small ones under the foot-rest. All are pneumatic-tyred, 
the seat is upholstered in cane. Behind the seat is a box which 
contains the batteries to operate the machine. If two visitors 
desire to occupy tlie chair and the service of a guide is wanted, 
the latter can sit on an adjustable seat at the rear. On the 
inside of the chair, attached to the arm, is a lever which puts 
the chair in motion or stops it at the will of the rider. A long 
lever attached to the front truck has its handle directly in the 
centre of the chair within easy reach of the driver. A gentle 
pressure guides the machine in the desired direction. A feature 
of the machine is a “ sensitive rail " which surrounds the chair 
on all sides save at the rear. "This prevents any accidents, for 
when the rail comes in contact with any object, even though it 
weighs but llb. it presses against a device that locks the 
wheels and brings the chair to a dead stop. 


Annual Report of the New Zealand Post and Telegraph 
Department.—This elaborately-written publication, indicating, 
in numerous tables, the details and volume of the business 
transactions of the Post and Telegraph Department of the 
colony for the year ended March 31, 1903, fully bears out the 
opening remark in the Postmaster-General's report—i.e., ** that 
the business was highly satisfactory, the receipts exceeding 
those of any previous year." Although the gross revenue for 
the previous year (1901) had shown a decrease in comparison 
with preceding years, owing to the extension of the penny 

ostage domain, it had in the year 1902 more than recovered 


itself. The balance of revenue over expenditure reached 
£37,284. In spite of the great increase of the telegraph 


revenue, this business is not yet self-supporting. It is remarked 
that, from a technical point of view, the transmission of 
messages over the Pacific cable, opened during the business 
year 1902, is very satisfactory, the time of sending a telegram 
from London to the colony frequently being within the hour, 
the average time occupied for this journey being not more than 
three hours. As to the financial side, there will be a deficit 
for the year ending March 31, 1904, New Zealand's share 
amounting to over £10,000. ‘This state of affairs is put down 
in the report largely to a lack, during the first period following 
the opening of the new line, of canvassing. Since, however, 
this attitude has been given up, the volume of business done 
by the Pacific Cable Board has greatly increased. 


Telegraphs and Telephones in Abyssinia.—The Paris 
correspondent of The Times states that according to informa- 
tion brought by the eastern mail, which arrived at Marseilles 
on the 25th inst, the Emperor Menelek is establishing a 
complete telegraphic and telephonic system in Abyssinia. 
Both the telegraph and the telephone have been in operation 
for some years between the towns of Harar and Addis Abeba, 
and recently the seat of government has been connected by 
telegraph with Jibuti. There are thus 800km. of telegraph 
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line already at work in the empire. According to a statement 
made by the director of the telegraph line from Massowah to 
Addis Abeba, Eritrea and the capital of the country will 
shortly be in communication. This will increase the total 
length of line in use to 1,700km. A telephone system now 
connects Asmara with Barromeda by way of Adow, and 
Addis Abeba with Ankober. The Emperor has given per- 
mission to the Italians to construct the line from Massowah 
on condition that it passes by Ankober, where the political 
prisoners of Abyssinia are detained. Menelek more and 
more realises the necessity of being quickly informed of 
what is passing in all parts of his empire. He receives daily 
reports by telephone. The southern frontier is at present not 
included in the system, but Menelek has given orders that a 
telephone line 600km. long shall be constructed by way of 


Kaffa. The necessery material has already arrived in the 
country. A telegraphic line from Wallaga, proceeding in a 


westerly direction parallel to the Blue Nile, is also contemplated. 
In a few years Abyssinia will have a complete telegraphic 
system. 

British Association.—The following are among the Papers 
which will be read at the British Association meeting at 
Southport, which commences on Wednesday, September 9th. 
Before Section A (Mathematical and Physical Science), Prof. 
Rutherford of Montreal will give an account of some further 
experiments he has made with radium emanations, Mr. James 
Swinburne has prepared a Paper on the method of dealing 
with non-reversible processes in the theory of heat, and Prof. 
Henrici will deal with the use of vectorial methods in physical 
work. In Section B (Chemistry), Dr. T. M. Lowry will sub- 
mit a report on “Dynamic Isomerism," and among other 
Papers before this section are “Sur le Spectre du Silicium " 
and “Sur les Procédés de Photographie Spectrale Applicables 
à la Pratique des Laboratories de Chimie," by Count Arnaud 
de Gramont. Capt. E. W. Creak's presidential address to 
Section E (Geography) will have reference to the connection 
between geography and terrestrial magnetism. Before Sec- 
tion F (Economic Science and Statistics) a Paper will be read 
by Mr. S. H. Turner of Glasgow University on “ Sinking 
Funds in Municipal Enterprise." Before Section G (Engineer- 
ing) the following Papers will be read :—** The Problem of 
Modern Street Traffic,“ by Lieut.-Col. Crompton; “Steam 
Trattic on Common Roads,” by T. Clarkson; “Refuse Destructors 
and Power Production," by W. F. Goodrich; Protective De- 
vices for High-tension Circuits," by W. B. Woodhouse; “ Parallel 
Running of Alternators,” by B. Hopkinson; Balancing of Large 
Engines,” by Prof. Perry; “Ventilation of Tube Railways,” 
by J. W. Thomas; A History of the Discovery of Natural 
(ras in Sussex,” by R. Pearson ; ** The Manchester and Liver- 
pool Express Railway," by F. D. Behr; ‘Aluminium as an 
Electrical Conductor,” by J. B. C. Kershaw; “ Electric Trac- 
tion," by J. N. Shoolbred; *The Single-phase Repulsion 
Motor," by W. Cramp. A discussion will take place in Section 
L (Educational Science) upon the engineering and applied 
science professions. The following are some of the places of 
engineering interest to which excursions have been arranged :— 
Saturday, September 12th, the Manchester Municipal School of 
Technology, and the works of the British Westinghouse 
Electric and Manufacturing Co., Tratford Park ; Thursday, 
September 17th, The British Insulated Wire Co.s Works, 
Prescot. 

Wireless Telegraph Notes.—A Central News telegram from 
New York on Wednesday stated that much discussion was pro- 
ceeding in the newspapers respecting the breakdown of the wire- 
less telegraphic arrangements for reporting Tuesday’s yacht race. 
The failure of the Marconi system is attributed to the machina- 
tions of rivals. Mr. Melville Stone, general manager of the 
Associated Press, who had arranged to report the race by wireless 
telegraphy from start to finish, was interviewed on the subject 
on Wednesday. He declared that the whole affair resolved 
itself into a contest between competing companies and systems. 
When one found that it was unable to transmit messages it 
forthwith did its best to spoil the others. Mr. Bentley, manager 
of the American Marconi Company, has made a lengthy 
explanation from his point of view. There were, he said, 
10 separate stations from and to which the race was to have 


been reported without the use of wires. “We” continued 
Mr. Bentley, ** were able to cut out all our rivals except one, 
That one had a high-power land station, which switched on 
still more power on Tuesday, and incessantly sent A B C's from 
nine o'clock in the morning until five o'clock in the evening, 
varying this with long extracts from Longfellow’s poem, 
‘The Wreck of the Hesperus.’ That just killed our messages,” 
Referring to the yacht races now proceeding in American 
waters, the manager of the Western Morning News interviewed 
Mr. Marconi last March and obtained his promise to send to 
that paper wireless messages if he could make arrangements at 
the New York end. On the 17th inst., however, our contem- 
porary received a letter from Mr. Marconi, containing the 
following statement: As important alterations are being 
carried out at my transatlantie stations, both here and at Cape 
Breton, I shall be unable on this occasion to give you the 
desired news by wireless telegraphy ; otherwise I should have 
been glad to comply with your request." The Western Morning 
News were, therefore, obliged to make arrangements for the 
reception of the news by cable. In this connection, it is 
interesting to recall the telegram which was sent by Mr. 
Marconi from Poldhu to the Royal Institution, via Chelmsford, 
and concerning which there has been so much correspondence 
in these columns. According to this message communication 
across the Atlantic was re-established May 23rd. 


Radium and Helium.—An article in The Times of July 20th 
describing the spectrum obtained by Sir William and Lady 
Huggins from radium at ordinary temperatures has provoked 
some correspondence in that journal. The observations 
described purported to show, on the evidence of a long-exposed 
photographie plate, the existence of four of the ultra-violet 
helium lines in the faint spectrum obtainable. A Paper describ- 
ing the discovery was presented by the observers to the Royal 
Society, and was proceeding to press when the article in The 
Times appeared. Meanwhile, further experiments on a purer 
specimen of radium bromide proved the spectrum lines to 
belong to nitrogen, not to helium. This emendation was 
promptly recorded by Sir William Huggins in a note added 
to the original Royal Society Paper before its publication. 
Mr. Fournier d'Albe's abstract of the Paper appears in our 
* Contemporary Electrical Science" notes this week. Asa 
sequel, a letter from “ Inquirer“ appeared in the corres- 
pondence columns of 7/e Times of August 21st, commenting 
on the premature announcement mentioned above :— 

This, if correct, was a very interesting and important contribution to 
the investigation of radium, whether we suppose the helium to be due to 
the actual breaking up of the radium molecule, or the radium to have 
the power of throwing accidentally associated helium into the state of 
vibration in which it produces its characteristic spectrum—a state hitherto 
induced only by an eleciric discharge in a high vacuum. But the Paper 
by Sir William and Lady Huggins, as now published in the Proceed- 
ings of the Royal Society, places the whole matter in a very different 
light. Itis marked as received on July 17, and appears to agree with 
the account published by you; but a little more than half-way through 
the reader comes to the sub-heading or marginal note in italies— 
“ Received August 5th." There is no other break in the continuity of 
the Paper, but from that point onwards we are dealing with a retractation 
of what had been so clearly affirmed in the foregoing portion. 
Since you have been led to put forth as a scientific discovery what now 
turns out to have been only an unaccountable mistake of observation, 
and since your statement has been quoted, commented upon, and made 
the basis of some rather contident epeculations upon the nature of radium. 
I venture to ask you to give similar publicity to the fact that the Paper 
as printed completely abandons the position too hastily assumed in that 
portion of it which was described in your article. 

To this Sir Michael Foster replies, in the issue of August 
25th :— 


dE In pursuing this course the President followed the usual 
custom of the Society, and, in my humble opinion, chose the better way. 
since a knowledge of the several steps through which an important 
result is reached is second only in value to the knowledge of the result 
itself. And, had the matter been contined within the publications of the 
Society, nothing could have been said. 

But a friend of Sir W. Huggins, who saw the first part of the Paper 
before it was oflicially received at the Society, struck with its great 
importance, sent you a communication on the subject which you were 
good enough to print. Inquirer " complains that no similar communi- 
cation concerning the notable addition to the first part of the Paper has 
appeared. l 

May I venture to point out that, in the absence of any organised 
arrangement, gaps, such as the above, in the scientific information which 
you publish are for one reason or another liable to occur without anybody 
being to blame ? 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Third Species of Radium Rays.—R. J. Strutt has specially 
examined the so-called y-rays or intensely penetrating radium 
rays, which have hitherto been supposed to be identical with 
Röntgen rays. He finds that they agree with the latter in not 
carrying an electric charge, in photographic and screen effects, 
and in ionising power, but that they differ as regards their 
ionising effects on various gases. This difference is so pro- 
nounced that the author feels justified in denying their identity 
with Róntgen rays. "Taking the ionisation of air as unity for 
the three species of radium rays and for Röntgen rays, the 
ionisation of, say, carbon tetrachloride comes out as 5:34, 5:83 
and 5:67 for the a, B and y rays respectively, but 45:3 for the 
Róntgen rays. In methyl iodide the difference is even more 
pronounced. The radium rays of all kinds obey a different 
law from the Róntgen rays, and are probably all of a corpus- 
cular nature. The supposition that the B or cathode rays pro- 
duce y or Róntgen rays by impact upon the radium itself is 
unlikely for quantitative reasons, since the current emitted in 
cathode rays by a square inch of intensely active radium is 
only 107" amperes, whereas the current through a focus tube 
is of the order 10^? amperes. 


(Hon. R. J. Srrurt, Proc. Roy. Soc., August 15, 1903.1 


Utilisation of Atmospheric Nitrogen.—A. Frank has lately 
achieved some notable successes in the binding of atmospheric 
nitrogen by means of the carbides of calcium or barium. He 
does not give the details of the process by which the carbides 
are made to absorb nitrogen, but it appears that under certain 
conditions of temperature and pressure, barium carbide com- 
bines with nitrogen to form barium cyanide, which may be 
easily transformed into compounds suitable for manures. 
Calcium carbide, on the other hand, does not form calcium 
cyanide, but calcium cyanamide, with liberation of carbon, thus: 


CaC, + 2N =CaCN, A C. 


This body might be converted into cyanide, but it is more 
profitable to convert it into ammonia or its compounds by 
heating it with water under high pressure: 


CaCN, + 3H,0 = CaCO, + 2NH,, 
or from the pure cyanamide : 
CN,H, + 3H,0 = 2(NH,)CO,. 


But the caleium cyanamide may even be used directly as a 
manure, the necessary chemical transformations being accom- 
plished naturally in the soil. Experiments have shown that 
its effects are only slightly inferior to those of Chili saltpetre. 
Its percentage of nitrogen is between 14 and 23, and thus is 
comparable with that of nitre. 

A. Frank, Intern. Congress of Applied Chemistry, Berlin, June 3, 1903.] 


Tesla Discharge.—' The superior discharging power of positive 
Tesla charges over negative ones has been confirmed by K. von 
Wesendonk. He used a water-spray collector placed 6yds. 
away from the point. The charge thus collected, after afew minor 
oscillations, was always positive. A negative displacement of 
the spot was never observed. The positive charge in the air 
took some time to dissipate. The author obtained substan- 
tially the same results on reducing the primary spark-gap from 
15mm. to 8mm. or even 5mm. This shows that not only does the 
positive Tesla effect penetrate far into space, but it is largely 
independent of the voltage. 

[K. von WESkNDON k, Phys. Zeitschr., August 1, 1903.] 


Cold Spectrum of Radium.—Sir William and Lady Huggins 
have succeeded in observing and photographing the spectrum 
shown by radium as it glows when cold. They used a small 
quartz spectroscope constructed for the observation of very 
faint celestia] objects. With an exposure of 24 hours, faint 
traces of two lines were seen on the plate. "The final exposure 
employed was 72 hours. The spectrum consists of eight bright 
lines and at least eight faint lines, together with a faint trace 
of a continuous spectrum in the blue region. 


| obtained. 


The two very | 
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strong characteristic rays of the spark spectrum of radium at 
3814-5 and 3649-6 are not present. In fact, the spectrum is 
not the radium spectrum ai all. On closer examination, the 
authors found that it was practically identical with the nitrogen 
spectrum, except that all the lines were slightly shifted. 
Without attempting an explanation, the authors point out that 
in radium we have a body which sets up at ordinary tempera- 
tures a radiation what has hitherto only been obtained in 
connection with an electric discharge. The nitrogen whose 
spectrum appears may be either occluded or atmospheric 
nitrogen. A spark spectrum of radium bromide, taken with 
the same apparatus, shows all the usual lines as recorded by 
Demareay. 
[Sir WILLIAM and Lady Hucorss, Proc. Roy. Soc., August 15, 1903.] 


Production of Helium from Radium.—Some further important 
evidence with regard to the suspected gradual conversion o 
radium or radium emanation into helium is furnished by Sir 
William Ramsay and F. Soddy. "The gas evolved from 20 milli- 
grammes of pure radium bromide by its solution in water, and 
which consisted mainly of hydrogen and oxygen, was examined 
for helium, and after the other two gases had been removed, 
the D, line of helium was found in the spark spectrum. In 
another experiment, practically all the helium lines were 
A further series of experiments dealt with the 
radium emanation. This was condensed in a liquid-air tube, 
and the liquid air was then removed by the pump. The tube 
showed no trace of helium, but showed a new spectrum, 
probably that of the emanation itself. After standing for four 
days, the helium spectrum appeared, and the characteristic 
lines were observed identical in position with those of a 
helium tube thrown into the field of vision at the same time. 
On the following day, some further lines appeared, including 
the three new lines present in helium obtained from radium 
before. A confirmatory experiment gave identical results. 

(Sir W. Raxsax and F. Soppr, Proc. Roy. Soc., August 15, 1903 ] 


Oscillating Point Discharge.—K. Przibram has examined the 
influence of pressure upon the point discharge as studied by 
Himstedt, Pflüger, Móhlmann and Von Wesendonk. He 
confirms the latter’s observation that the positive discharge 
is the more powerful only when the discharge is disruptive, 
whereas à continuous point discharge produces more negative 
electrification of the air. An important result obtained is 
that the region within which positive electrification is in excess 
contracts as the pressure is reduced. This squares with the 
fact that a reduction of pressure encourages the continuous 
discharge. Possibly there may also be a contraction of the 
whole space covered by the Himstedt effect. 

[K. PRzIBBAu, Phys. Zeitschr., August 1, 1903.] 


Electric Dissipation during Thunderstorins.—H. Mache has 
devised a quick method of measuring electric dissipation, 
which gives the surplus of ions of one sign over those of the 
opposite sign almost instantaneously, instead of taking about 
a quarter of an hour, like the usual method. A radium elec- 
trode is suspended in a wire cage and connected with un electro- 
scope through an iron tube, both the latter and the cage being 
earthed. In fine weather the electrometer shows only slight 
variations of potential not exceeding 1 volt. But it shows 
lively oscillations when thunderstorms are raging, even when 
the air potential itself is pretty constant. This is not 
surprising, since the indications of the cage electrometer 
only depend upon the ionic surplus, whereas the external 
field is governed by four elements—viz., the charges of the 
earth and the clouds, the charge on the precipitation, and the 
free ionic electricity. To give an approximate quantitative 
measurement, the author estimates that during a short 
thunderstorm the charge per cubic metre varied from — 0:8 
to +0°6 electrostatic units, and the surplus of ions of one 
sign over those of the other from 0 to 1,700 per cubic centi- 
metre. Such measurements should be carried out in places 
where a decided polarity exists already under normal circum- 
stances, as on the tops of mountains. 

[H. Macue, Phys. Zeitschr., August 1, 1903.] 
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A NEW SYSTEM OF CHEAP POWER SUPPLY. 
BY JOHN CHRISTIE. 


In towns which have immunity from fogs, and thereby can 
rely on their evening load coming on regularly all the year 
round, if the maximum demand system of charging is in opera- 
tion, there is, by means of a time switch (the outcome of a 
suggestion made by Mr. Arthur Wright in his Institution 
Paper on The Profitable Supply of Electricity "*), a simple 
method of developing, in conjunction with a motor-hiring 
department, a very cousiderable increase of business in a way 
which materially helps to flatten out the daily load curve with- 
outinecessitating the outlay of additional capital in generating 
plant. The system, which has now heen in successful opera- 
tion in Brighton for nearly two years, may be described as 
follows :— 

Consumers desiring a supply on the flat rate tariff of 1d. per 
unit, make application for a time switch and pay an extra 


Fic. 1.—Front VIEW or Time SwrircH. 


meter rental of £1 per annum. The instrument is connected 
as shown in Fig. 3. The main meter registers all units used 
in the installation, while the demand indicator shows the maxi- 
mum demand made by the ordinary lighting circuit. The 
motors or other apparatus which use energy at the flat rate 
are connected to a special circuit teed off between the main 
meter and demand indicator. In this circuit the time switch 
is fixed, and it operates by opening and closing the circuit at 
pre-determined hours to fit in with the peak load. The pro- 
hibited hours on week days are as follows: — October, between 
5:30 p.m. and 10 p.m. f; November, between 5 p.m. and 10 p.m.; 
December, between 4:30 p.m. and 10 p.m. ; January, between 
4:30 p.m. and 10 p.m. ; February, between 5 p.m. and 10 p.m. ; 
March, between 5:30 p.m. and 10 p.m. The switch does not 
operate on Sundays. 


* The Electrician, Vol. XLVIII., pp. 347, 378, 430, 465 and 506. 

+ This hour will possibly be reduced to 8 p.m. in the coming winter. 
In the case of other towns, these hours would be made to suit local 
conditions, so as just to avoid the peak load. 


During the six summer months no demand indicator readings 
are recorded, except for management purposes, and the time 
switch does not operate in these months, so that, except 
during the above prohibited hours in the six winter months, 
the apparatus on the special circuit is supplied at 1d. per unit, 
flat rate. To suit these hours, the meter reader alters the 
adjustment monthly. The clock is of simple construction, is 
electrically wound, and once regulated properly gives very little 
trouble. The demand indicator readings are taken monthly, 
and the mean of the three winter months in each half-year 
(multiplied by 1824 —1 hour's use per day) forms the propor- 
tion of 7d. units charged in the January to June and July to 
December half-years respectively. At Brighton, already some 
300 H.P. of long-hour motor load and other apparatus has been 
connected on this system, accounting for some 400,000 unita 
of the increase in the current year's return. The motors, some 
of 30 H.P., are chiefly used for pumping sea water, breweries, 
mineral water factories, laundries, printing works, stone 


Fic. 9.—Back View or Time Swircz. 


polishing and saw mills, ventilating, &c. Many of the con- 
sumers have actually altered their hours of labour during the 
winter months so as to fit in with the time-table and avoid 
creating excessive demands for 7d. units. It is hoped that a 
large demand for radiators for use in offices, drawing rooms, 
studies, bath, billiard and bed rooms will be developed by 
altering the hour to 8 p.m., as, if apparatus of this class can be 
operated at ld. per unit, few will grudge using them, and the 
prohibited hours will not cause much inconvenience. 

As the switch operates on week days only, this system 
affords a satisfactory solution to the difficulty of the supply 
to churehes on Sundays, many of which derive considerable 
benefit under the arrangement. It is the practice for the 
schools and class rooms (or even portions of the church iteelf) 
in which lighting is required on week nights, to be wired 
separately, and as the demand indicator is inserted in these 
circuite, any demand for lighting the church on Sundays 1s not 
recorded. The system does away with the worry experienc 
by consumers with two-rate meters and other systems of gain- 
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ing the same end, and who are in constant fear of forgetting | precaution must be taken to so connect the windings that 


to stop the ad when the change over to the high rate 
comes on. ith the above time-switch system the supply 


absolutely ceases. The system, modified to suit local con- 
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Fic. 3.—DIAGRAM or CONNECTIONS. 


ditions, is well worthy of the attention of station engineers 
who desire to improve their load-factor. The switch, a patent 
of Mr. Dubois, has been made to suit the requirements of the 
Brighton undertaking by the Reason Manufacturing Co. The 
accompanying illustrations show the chief details of its 
construction. 


POWERFUL ELECTROMAGNETS. 
BY EMILE GUARINI. 


In following up the development of most inventions it may 
be observed that, after changing the form of the apparatus 
& good deal for some reason or other, the original form of the 
invention is reverted to, as being the simplest and most prac- 
tical arrangement. Amongst others, a typical instance is that 
of the electromagnet. Of the numberless variations of form 
of the electromagnet, which was invented and constructed by 


Fic. 1.— ORDINARY ELECTROMAGNET oN Lert HAND. De Mare 
ELECTROMAGNET ON RIGHT. 


William Sturgeon in 1825, only comparatively few have found 
any practical application. ‘To-day, after 78 years of research, 
the form most often employed is the one originally used by 
Sturgeon, consisting of a rectangular bar of soft iron, either 
straight or in the form of a horseshoe and wound with a larger 
or smaller number of turns of wire. If these turns are arranged 
in several layers, it is obvious that the outer ones are not only 
of greater length than the others, but that they also take— 
being further away from the core—a smaller share in the pro- 
duction of the magnetic flux. Therefore, to obtain a given 
flux in this case, a relatively longer wire, having increased 
resistance, is required than in the hypothetical case with only 
one layer. This, of course, would mean a long iron core, too 
long, as a rule, for practical purposes, and having, moreover, a 
largely increased magnetic reluctance. To overcome these 
objections, a number of inventors have proposed multi-electro- 
magnets. If the object of these electromagnets is to carry 
great weights, this device works very well. Nevertheless, the 


alternate poles have opposite signs. If, however, the polarity 
of the electromagnet is given, as is the case, for instance, 
with dynamo poles, the problem assumes a different aspect. 
In a faulty design, used in the earliest types of Edison and 
Gramme dynamos, the magnet poles consisted of several 
smaller units, placed side by side, and connected at the top by 
a common pole-shoe and at the bottom bythe yoke. It is 
clear that in this design not only is the total length of the wire 
uselessly increased, but that the magnetising effects of the 
ampere-turns on the different cores partly annul each other. 
It would have been better to wind the conductor round the 
different cores as a whole, or to have employed one solid core. 
The wire required to wind magnets of different forms but of 
equal cross-section is proportional to the following figures :— 


Feral d ð·¹˙·⁰⁰²² N 3°54 
POF A Square CTOSE-BOCEION 4 v4 veh 9h e riri 4:00 
For a rectangular cross-section 2/ u. 4:24 
For a rectangular cross-section 3 /ũ . 4°62 
For a rectangular cross-section 10/1 .................. 6°91 
For a square between two semi-circles ... ............ 3°76 
For two squares between two semi-circles .............. 4°28 
For two circles separately wound  .................... 4:997 
For two circles wound together 4:10 
For three circles wound separately .................. 6:13 
For four circles wound separately .......... errr er 1:09 


A form of multi-cored electromagnet, invented by M. 
Camacho, consists of a number of separately wound iron 
cylinders, which slide one into the other. The different 
windings may be connected up in a variety of ways. When 
assembled, the various tubes of the electromagnet have the 
same polarity at corresponding ends. Similar in conception, 
but of proportionately greater power is à new electromagnet, 
invented by M. De Mare of Brussels. He first of all constructed 
an ordinary electromagnet, as shown on the left in Fig. 1, 
then, with the same kind and weight of iron and with an 
equal amount of copper, he built his new electromagnet 
(shown on the right-hand side of Fig. 1), the cross-section of 
which is the same as in the other pattern. As will be seen 
from the illustration, the difference between the two types 
consists in the manner of winding, the conductors in the second 
case being drawn through slots in the core. The peculiar way 
in which this winding is carried out is well shown in Fig. 2, 


Fic. 2.—Woop PATTERN, sHowinc De Mane System or WINDING. 


which represents a wood pattern with a few conductors wound 
upon it. Inthe following table some comparative data relating 
to both forms of electromagnets will be found :— 


Ordinary | Electro- 
Particulars. wound electro- | magnet system 
magnet. De Mare. 
TOU NE Lasecapasidiacerevawss 1,010grs. 1,011grs. 
Wight f ’˖‚˖ QA 2904. 220-4 
T7. ³˙ W es 20 „ 21 „ 
do. TTW RS FRRIBES 110 5 449. 5 
do. eee, ees 635 „ 635 „ 
Length of copper wire .............. 20m. 20m. 
Diameter of the conductor, bare ...... lmm. lmm. 
Insulation: Double cotton. 
Number of stampings .............. 94 94 
Height of built-up core .............. 57mm. 57mm. 
Width do. A 41mm. 65mm. 
Length do. S 40mm. 47mm. 
Bection Of ore 5 45 a 0 16:4cm*, 16:4cm?. 
Thickness of stampings.............. 4mm. | 4mm. 
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For the same amount of electrical energy consumed—z.c., 
8 watts (4 amperes at 2 volts)—the carrying weight, as measured 
by myself by means of a balance, was 1,050grammes for the 
ordinary magnet and 9,600grammes for the De Mare electro- 
magnet. From Figs. 3 and 4, which show the distribution of 


Fic. 3.— DisriuincrioN or MAGNETIC LINES WITH ORDINARY 
ELECTROMAGNET. 


the magnetic lines fer both apparatus, it will be observed that 
that of the De Mare electromagnet is much more uniform than 
that of the ordinary type. According to M. De Mare, even 
better results are obtained if the windings are completely 
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Via. 4.— DISTRIBUTION or MAGNETIC LINES WITH THE DR MARE 
ELECTROMAGNET. 


encased in an iron cover. Since electromagnets are so largely 
used for all kinds of purposes, a knowledge of the remark- 
able results obtained by M. De Mare cannot but be of interest 
to electrical engineers generally. 


THE CATHODE-RAY ALTERNATING-CURRENT 
WAYE INDICATOR.* 


BY HARRIS J. RYAN, 


During the last three years I have had considerable experience in 
the use of the Braun type of cathode-ray tube to determine the 
character of rapidly changing electric currents. In this experience 
I developed the following method for using this form of tube as an 
alternating-current wave indicator. By means of the method this 
instrument fills much the same sort of want in the detail study of 
many alternating-current phenomena as does the indicator in the 
study of the cyclic performance of steam in the steam engine. 
I have found the method so convenient and satisfactory in a large 
class of work compared with other and more usual methods, that 


* Paper read before the American Institute of Electrical Engineers. 


I am confident that many members of the Institute will find its 
employment often convenient and most useful in their own work, 
The usual form of cathode-ray tube employed for indicating 
alternating currente is shown in Fig. 1. The cathode and anode are 
connected to the negative and positive conductors respectively, of a 
motor-driven Wimshurst electrostatic machine. A current of about 
0-0005 ampere is set up in so doing, and the cathode rays are driven 
forward through the tube, striking the glass diaphragm, which is 
opaque to them. All the rays are stopped at this diaphragm 
except those which pass through a small aperture at its centre. 
This pencil of rays continues until they strike the screen, where 
they cause a brilliant spot of fluorescent light. The screen is of 
mica spread with white powder that powerfully fluoresces when 
struck by the cathode ray. Comparatively weak magnetic fields 
will cause large deflections to the ray. Thus, if a continuous cur- 
rent be passed through the coils (cc), mounted just beyond the 
diaphragm, as shown in Fig. 1, of sufficient strength in regard to 
the number of turns in the coils so as to produce a magnetomotive 
force of about 50 ampere-turns, the ray will be deflected well to 
one side of the centre of the tube, causing a corresponding displace- 


Fic. 1l. Cathode-ray Alternating-current Wave Indicator. 


ment of the spot of light on the screen to the point marked + 
(Fig. 4). Such deflection is due to the magnetic field set up across 
the cathode ray by the current in the coils. When the current 
ceases the spot of light produced by the ray returns to its normal 
position at 0. If the current is set up in an opposite direction, the 
spot of light will shift on the screen to the point marked —. When 
an alternating current having the same maximum value is sub- 
stituted for the continuous current, the spot of light will vibrate 
between the -- and - positions, and, owing to the persistence of 
vision, will appear as a band of light. By looking at the screen as 
seen deflected from a revolving mirror, the spot of light actuated by an 
alternating current will trace a wave that will have the same form 
as the wave of current which is passed through the coils, due to 
the fact that the cathode ray has no appreciable inertia. Some 
investigators have revolved the mirror synchronously and thus 
obtained a stationary wave which is most satisfactory to look at, 
and which may be readily photographed. The synchronous driving 
and satisfactory adjustment of the revolving mirror involve expen- 


Fi6s, 2 and 8.— Cathode-ray Alternating-current Wave Indicator. 


sive apparatus that is cumbersome and tedious in manipulation ; 
to avoid the use of this apparatus, I have devised the following 
method :— 

Reference is here made to Figs. 2 and 3. Two sets of coils are 
applied just beyond the diaghragm, and mounted with their axes at 
right angles and in the same plane as shown in Fig. 2. The coils 
having the axis ab set up in a horizontal field, and which, when 
established with alternating currents, will produce the vertical 
motion of the spot of light, producíng a luminous band on the screen 
shown at ab in Fig. 3. Similarly, the coils having the axis cd 
produce the horizontal motion of the spot and the band cd. When 
the alternating currents are set up simultaneously through both 
sets of coil the spot of light will be subject to both motions, 
tracing the card shown by the broken line. In order that definite 
results may be obtained, only one of the wave-forms of the two 
currents may be unknown ; the other must be of known form. The 
most suitable known form is that of a true sine-wave. To secure 
a true sine-wave of current, with ample accuracy for all practical 
purposes, I have employed the following arrangement of inductance 
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and capacity. Referring to Fig. 4, A, C are leads from an alter- 
nating source of unknown pressure wave-form, supplying the cur- 
rent to an apparatus at M that is to be observed. The circuit through 
M leads through one set of coils mounted at cici, 80 as to give a 
motion of the cathode ray that is proportional to the instantaneous 
values of the current through M. The current that produces the 
standard sine-wave motion of the cathode-ray tube passes through 
the coils c,c, with their axes at right angles and in the same plane 
of the axis of the coils c,c. is current is obtained from the 
source having an unknown pressure wave form at dc. It passes 
from c through the single path L and the paths C and L’ in parallel, 
and finally to the source at a’. The coils cc are connected in the 
branch L'. L' and L' are inductive resistances made by mounting 
coils on straight laminated iron cores. The ohmic resistances are 
made as low as is ordinarily convenient and possible compared with 
the corresponding values of the reactances. O is an ordinary paper 
condenser. The reactances of C and L” are adjusted so as to be 
approximately equal, and, therefore, so that resonance is established 


to some extent due to the exciting current that is set up through L'. 


All who have made a study of the characteristic properties or beha- 
viours of the harmonic elements or component irregularities in 
relation to inductance and capacity will note at a glance the power- 
ful action that this circuit will exert in expurgating the current that 
passes the branch L’Ac,c, of all irregularities, causing it to have a 
simple sine wave-form. | 

I have usually adjusted this circuit so that a current of 0'2 
ampere passed L', and 1 ampere circulated through the resonant 
circuit CL'Acc:. Thue arranged, the third harmonic will be 
reduced to one-third compared with the fundamenta) in passing L'; 
& further reduction of one-third of the third harmonic occurs 
through L“, which acts as a throttle for all harmonics’ while the con- 
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Fro. 4.—Cathode-ray Alternating-current Wave Indicator. 


denser passes the third harmonics with a facility measured at three 
times as easy as for the fundamental. A further reduction factor 
offive to one acting alike against the third as wellas all higher 
harmonics is applied by the current-multiplying process due to 
resonance. All current circulated through CL'Ac,c, due to reson- 
ance must have the simple sine form so long as the saturation 
magnetomotive forces utilised by the iron cores are small compared 
with those used by the air cores in the magnetic circuit of L”. 
Thus it is seen that there are approximately the following factors 
which combine to cut out the third harmonic : 


3x3x3x5=135, 


which means that in the above circuit the value of the third 
harmonic, compared with the fundamental circulating through c2c: 
has been reduced to ;i;th of the original value existing in the 
E.M.F. wave impressed by the source upon this circuit at dc. 
Since even in very bad cases of wave distortion in E. M. F. genera- 
tion the third harmonic will not exceed one-third of the magnitude, 
it follows that the ratio of the fundamental and third harmonic 
values of the current through c»c; is about 400. Since the higher 
harmonics are eliminated to a greater extent than the third, it 
follows that the deviation of the current wave through the coils cc, 
that are to produce the standard known motion of the ray, from 
the cyclic variation of a true sine-wave is less than one quarter of 1 
per cent., an accuracy that is ample for the purposes involved. By 
means of the analytical methods published by Steinmetz, the exact 
degree of expurgation of irregularities in the wave of the original 
source is easily computed where open” magnetic circuits employ- 
ing straight cores operated at low-flux densities are used in making 
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up the inductances L' and L”. The degree to which the above 
expurgation of irregularities will occur in actual operation has been 
examined carefully in a number of ways and found to be about as 
described above. When the unknown current through M and the 
coils at c,c, and the sine-wave current through the coils at cc, are 
established at the same time, the spot of light on the screen in the 
cathode-ray tube is given a motion that is the resultant of two 
motions at right angles to each other and proportional to the 
instantaneous values of their corresponding currents. Owing to 
the persistence of vision, this results in the production of 
& closed card upon the screen traced by the spot of light. 
A record of this card may be made in various ways, I have 
generally used one of the two following methods :—(1) The card 
may be easily pho phed in the ordinary camera, using five 
seconds’ exposure. 2 It may be traced on a smoked glass 
mounted in front of the tube by keeping the eye at a Bm 
point of view. I have generally preferred to record the cards by 
photographing them. 

Ordinarily, the detail of the pressure wave with respect to the 
current wave that it established is also desired. By means of 
switches SiS; and DPDT, in Fig. 4, the coils at cic, can be discon- 
nected from the circuit a" Mc" and connected in the circuit which draws 
current through a non-inductive resistance, a R. This produces 
a card due to the pressure wave-form impressed upon the machine 
or apparatus at M. Obviously, when the currents through M and R 
differ widely in magnitude, an extra set of coils may be mounted 
concentric with the coilsc,c,, through which to receive the currentcon- 
trolled by the non-inductive resistance R. Both cards may be photo- 
graphed on the same plate, when a true record is obtained of instan- 
taneous values and phase relations of the unknown E. M. F. and current 
applied at M. To enable the values to be potted in rectangular 
co-ordinates, the axis of the standard or sine wave should also be 
recorded. This is easily done by removing the current from the 
coils cici, and recording the line of light produced by the sine 
motion that remains due to the standard current in the coils ccz. 
If a polyphase source is employed, it is best to apply the sine-wave 
current through the coils c,c, from a pressure phase-changing 
device. This is easily and obviously arranged by means of a set of 
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autos having a number of pressure taps or by means of a movable 
coll mounted in a revolving field, such as is provided by every 
induction motor that has a wound secondary. Thus the phase 
position of the sine-wave can be adjusted 80 as to cause the more 
intricate portions of the unknown wave-form to occur at the time 
when the sine-wave motion is most rapid, i. e., when the sine- wave 
current is passing through zero. In this manner the reeulting 
cards can be so adjusted as to bring out the desired detail to the 
fullest and clearest extent. Ina simple and obvious manner the 
values of the unknown wave may be taken from its card and 
plotted with time in rectanglar co-ordinates. One way of doing 
this is illustrated in Fig. 5. A circle is drawn, using the sine 
wave as a diameter. Upon this circle à number of equidistant 
points are located, corresponding to the number of points to be 
used in plotting the wave in rectangular co-ordinates. Ordinates 
to the sine-wave diameter of this circle will intercept the card at 
uniform time intervals. The lengths of the ordinates from the card 
to the diameter are proportional] to corresponding iustantaneous 
values of the wave, and may be transferred without change to the 
rectangular diagram to form the actual wave, as shown in Fig. 5. 
Tne scale that applies to the instantaneous values is determined by 
comparing the effective value of the observed wave with the reading 
of an alternating-current ammeter placed in series with the sine- 
wave coils, cc. This ammeter is read at the time that the card 
formed by the unknown wave is recorded. The ratio between 
the deflections of the ray produced by the coils c,c, and c.c. is 
easily obtained, once for all, by means of observations taken with 
continuous currents and instruments. . 
Fig. 6 was obtained from a photograph of a set of cards and their 
axes, as they were formed on the screen of the cathode-ray tube. 
In making these cards the method was being employed in a study 
of the conductivity of the atmosphere about a line conductor sub- 
jected to high pressure. The card LC was formed by the line- 
charging current and the card CC by the charging current supplied 
to an air condenser for the pu of determining the E M.F. 
wave impressed upon the line. The coils corresponding to c,c, in 


772 


Fig. 4, in this instance contained a total of 46,000 turns, which 
would enable cards to be formed with currents of from 0:0006 to 
0:006 ampere—z.e, from 06 to 6 milliamperes. The effective 
E.M.F. employed was 40,000 volts at 120 cycles. In order to use 
this cathode-ray instrument on high-pressure circuits, some natural 
precautions must be taken. The tube, coils, Wimshurst machine 
and camera must be completely enclosed in a wire cage set upon 
high-pressure insulators and connected to one terminal of the 
high-pressure source. The branch L’’Ac,c, delivering the standard 
sine-wave from the low-pressure source must be protected by inser- 
ting an insulating transformer so as to separate with an ample 
dielectric the coils cc: and the remainder of the low-pres- 
sure circuit L'Aa,. Such an insulating transformer is easily 
po by mounting primary and secondary annular coils 

aving a transformative ratio of 1:1 upon a straight open-circuit 
core and separated therefrom by a suitable space to be occupied by 
the dielectric, and then by immersing the whole transformer in 
ordinary kerosene. Obviously, all metallic circuits within the 
high-pressure cage should be grounded to it. In this manner 
I have found that many of the interesting atmospheric conduction 
phenomena that occur in high-pressure work may be studied experi- 
mentally in a satisfactory manner. I think that this apparatus will 
in the future be found of use in observing the behaviour of hunting 
currents in synchronous machinery, commutation in continuous- 
current machinery, the characteristic manner of current interruption 
produced by fuse cutouts, and circuit-breakers and electric surges 
on long lines. 


Fic. 6.—Cathode-ray Alternating-current Wave Indicator. 


As was shown above, it is easily applied where cyclic phenomena 
are to be observed. It can, however, frequently be used effectively 
for observing values that occur only as sudden impulses, by having 
the current constituting the sudden impulse through one circuit 
and a uniformly increasing current through another circuit occur 
simultaneously and arranged so as to act magnetically upon the 
cathode ray. A momentary trace showing the nature of the impulse 
is thus drawn across the fluorescent screen. When I determined to 
examine into the fitness of the Braun type of cathode-ray tube for 
engineering research work, I found that the tubes on the market 
were altogether too small to be of practical use. In the summer of 
1900 Mr. Muller-Uhri of Brunswick, Germany, undertook to make 
for us two tubes in which the screens would be as near to 6in. in 
diameter as he could make them. The glass work is difficult, and 
only after a number of trials did he succeed in making two in which 
screens were Hin. in diameter. These landed in my laboratory in 
safety. A drawing to scale of one these tubes is given in Fig. 1. 
At the outset I was greatly disappointed in the behaviour of this 
large size of tube compared with that noted in the small tubes. 
The cathode ray produced by the discharge from the influence 
machine was intermittent and almost wholly unsatisfactory. During 
the next two years I spent such available time as I could spare in a 
study of the causes of this intermittent character of the ray. The 
trouble was finally traced to conductivity of the atmosphere that 
occurs at the rather high pressure that must be applied between the 
cathode and anode of the tube. The pressure required will spark 
a distance of in. between 3in. balls. As soon as the real cause of the 
trouble was understood the remedy was easily found and applied. To 
cause the formation of a continuous steady ray, therefore, it is neces- 
saryto jacket the tube at the cathode and anode portion with anample 
solid dielectric. Oil for this purpose is a complete failure, because it 
is too mobile. The best manner as yet that I have found for applying 
the jacket, so as to keep the air away from the immediate exterior 
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of the electrodes, is shown in Fig. 7. The jacket is built up from 
lin. hard-rubber discs and half discs, cemented to the walls of the 
tube with paraffin in the manner illustrated. Such a jacket com- 
pletely overcomes the unsteadiness of the ray, enabling one to 
operate the tube from an ordinary Wimshurst machine by connect. 
ing its cathode and anode direct to the terminals. All metal parts 
and connections from the Wimshurst to the tubes should nowhere 
have a radius of less than lin.—: e, the conductor should be at 
least jin. in diameter. I have found that a Wimshurst using six 
pairs of 17in. micanite plates, driven at 200 revs. per min. would 
furnish about all the current that may be passed through the tube 
without puncturing. This gives a most brilliant spot of fluorescent 
light upon the screen. While attempting to drive more current 
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through one of the tubes it was puuctured when operating the 
Wimshurst at a speed of about 250 revs. per min. This tube will 
operate satisfactorily with the discharge from a Wimshurst having 
a single set of 18in. plates. The amount of light at the spot seems 
to be proportional to the current discharge through the tube, and, 
therefore, to the number and size of the plates used in the con- 
struction of the Wimshurst. Mr. Muller- Uhri is now prepared to 
supply these extra large tubes to the trade at an export price of 
about $20 at Brunswick, Germany. The rubber jackets described 
above must be mounted after the tubes have been received from 
the makers. Doubtless in the near future some method will be 
found that will enable the maker to mount upon the tubes a proper 
and sufficient jacket before sending them out. I wish to acknow- 
ledge the efficient and extensive assistance rendered by Prof. J. O. 
Phelon in the early work done upon these large tubes, whereby I 
was ultimately able to trace the real cause of the intermittent 
character of the cathode ray. 


NOTES ON INDUCTION MOTOR DESIGN. 
BY A. PRESS. 


When dealing with induction motor phenomena text-books gene- 
rally fail to give a very clear account of how the calculations for the 
windings are carried out. A sufficient insight can be obtained as to 
the actual phenomena going on in an induction motor by the follow- 
ing method :—A sine wave of E.M.F. and of current are assumed 
impressed upon the primary, aud from this the distribution of flux 
is determined. Having the flux wave it is an easy matter with the 
winding-factor fw, and since the form of the impressed E.M.F. is 
known the form factor of E. M. F., f», is known also, hence the voltage 
equation can be written. It is, however, necessary to know what 
may be called the “ flux factor," or fr, to determine the magnetising 
current. The flux factor is the ratio of the flux that would be set up 
if all the windings of one phase were in one slot, to the amount ol 
flux that actually is set up by a given number of ampere-turns in the 
primary. Obviously, fp must be greater or equal to 1. As known, 
the winding factor, fw, is given as 


eff. volts actually set up in a distributed winding 
eff. volts that would be set up if all the coils were in one alot 


when considering the volts as set up by a revolving flux, The 
form factor fs is given as the ratio of effective volts to mean volts. 
Obviously, if a certain current will set up a certain rotating flux, the 
same rotating flux should set up the same current, given the oppor- 
tunity. Thus the induction motor resolves itself into a prohlem 
in alternator design—4.e,, determining certain coefficients fs, fw 


and b = Area of flux curve l ; when the form of the flux 


Maximum ordinate  pole-pitch 
wave is obtained by passing a sinusoidal current into the primary, 
and imagining a hypothetical pole-shoe that would give the flux 
distribution obtained. « 

The pole-pitch factor, or b; is necessary to determine the effective 
span over which the flux can be assumed with constant density, an 
is used for determining the ampere-turns against flux curve. The 
flux wave can be developed after the following plan :— The periphery 
of the rotor is taken as co-ordinate and against it is plotted the flux 
thatis set up due to each turn individually, and then the proper 
summation taken. If we are considering a three-phase two-pole 
machine with a distributed and overlapping winding—that is, if in 
six slots, for example, two are wholly filled with the windings o 
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one phase, and the other four are only half filled with the same phase, 
we can plot as below :— 


56 123456 | 
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Plotting for the turns in slot 1, 1 we obtain a rectangular distri- 
bution of flux, if we neglect the reluctance of the iron and only 


consider the air-gap. By proper summation and giving due quanti- 
valence to the various slots we arrive at the curve (a) The curve, 
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however, has been obtained by assuming the current in one-phase 
ata maximum, and the current in the other two phases at half- 
maximum, which is what would obtain at one instant of time in a 


three-phase sinusoidal system. There is, however, another condition 
as a limit—viz., when one phase is at zero amplitude and the other 
two have an amplitude of coe 30deg. — 0:866. is curve ia shown as 
(b) and it is seen that it is sensibly equal to the former value. Curve 
(c) is thc flux that would be set up if all the coils were in one slot 
which is necessary to find the flux-factor r. Adopting the value 
(a) for the flux-curve, we proceed to find the winding.factor. It will 
auffice to take the flux-wave in six poeitions (in this instance there 
being 12 slots per pole) and determine the flux linkages as a 
whole, taking into account the quantitative value of the slots due to 
the different numbers of turns in each slot. The flux linkages will be 
proportional to the E M.F. that would be set upin the primaty were 
this flux-wave allowed to rotate. Then, squaring each ordinate, we 
obtain curve (d), and pons in the same way the E.M.F. curve 
that would be set up if all the turns were in one slot, we obtain 
equaring ordinates curve (e). The ratio of the areas d to e gives the 
winding.factor, and hence all the constants of the voltage equation 
can be obtained by 


E=4f, fy X ~ x flax x 1078. 


Knowing the flux, the ampere-turns are determined, but the actual 
ampere-turns necessary will be represented by the flux factor 
times the turns read off the characteristic curve, Then, knowing the 
turns the magnetising amperes follow as a matter of course. The 
leakage coefticient can be obtained by methods given in Arnold and 
Ja Cour's brochure on “ Ein- und Mehrphasenstrom Genatoren.” 
Hence the Heyland diagram can be constructed and the working 
determined once the type of slots and flux-density is settled on. 


LAWS OF HEAT RADIATION.* 
BY J. BLACKLOCK HENDERSON, D.8C. 


When the temperature of a body is slowly raised, let us say a plati- 
num wire heated by means of an electric current, our sense of tem- 
perature,"as Lord Kelvin calls one part of the sense of touch, first of all 
becomes aware of heat radiation from the wire, then, as the tempera- 
ture is still further raised, our sense of sight is affected—that is, the 
body becomes luminous and passes through the various stages of 
redness up to white heat. Our senses are, however, very imperfect 
recordera of what is really taking place. If we take a thermopile to 
give us a measure of the radiant energy, we find that the radiation 
begins as 800n as the temperature of the wire is raised above that of 
its surroundings, and goes on increasing as the temperature is 
increased. It would, however, be illogical to assume that the body 
only radiates heat when its temperature exceeds the temperature of 
the surroundings; so we assume, instead, that the body is always 
radiating heat and is always absorbing heat, and when the energy 
radiated is equal to the energy abeorbed the temperature of the body 
does not change. We are speaking, of course, of bodies which con- 
tain no internal source of heat, chemical or electrical, When we 
say that a body is radiating heat, we simply mean that it is radiating 
more than it is absorbing. In order to get a mechanical interpreta- 
tion of the phenomena, we are accustomed to assume that the mole- 
cules or atoms of every body are in a violent state of vibration, and 
that the temperature is a measure of this energy of vibration, the 
higher the temperature the greater being the state of vibration, and 
that at our absolute zero of temperature there would be none of this 
energy of vibration which we call temperature left in any of the 
molecules or atoms, We have not said anything as to the nature of 
these vibrations or oscillations as we know very little about it, 
although we can theorise to a certain extent, as will be seen presently. 
Since we assume that the atoms or molecules are vibrating, and that 
these vibrations set up waves in the ether known as radiation, it is 
easy to understand why one body may emit waves of different wave- 
length from those emitted by another body at the same temperature ; 
for we would not expect the atoms of all bodies at the same tempera- 
ture to vibrate in the same period. The property which some bodies 
have of emitting radiation of certain fixed wave-lengths is called 
selective radiation, and such bodies also exhibit selective absorption. 

Dynamical theory and experiment teach us that if a body emits 
waves of any particular wave-length, it will also absorb the waves of 
that same wave-length with great ease due to sympathetic vibra- 
tions, and we are accustomed to apply this principle to account for 
selective absorption. The following well-known experiments are all 
examples of selective absorption :—1. A tuning fork will resound 
when another of the same frequency is bowed in the neighbourhood. 
2. A sodium flame emits waves of a particular wave-length giving 
the yellow D line of the spectrum, but if we pass a beam of white 
light through sodium vapour we find the spectrum of such a beam 
has been de rived of all the sodium rays. 3. A piece of red glass 
appears red use it absorbs all rays except the red, so we would 
expect such a piece of glass to emit blue, green and yellow rays 
when heated to luminescence, and we find it does so by actual experi- 


ment, or, if heated in a fire, it emits white light, the blue, green and 


* Paper read before the Glasgow University Physical Society. 
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I rays by direct radiation and the red by transmission from the 


It is found that the radiation from solid bodies depends solely on 
the nature of the surface and not on the inner mass of the body, so 
that,although two bodies at the same temperature might radiate very 
differently, if left with their own surfaces they can be made 
to radiate ulike by coating their surfaces with the same substance, 
say, lampblack. Experiments show us that black surfaces radiate 
more energy than white or burnished surfaces at the same tem 
ture, and in order to compare the radisting qualities of di t 
surfaces, we must have some standard surface with which to compare 
them. For standard we take an ideal black is, one 
which will absorb all radiant energy which falls on it. That a black 
surface radiates more than a bright surface at the same temperature 
may be easily shown by a simple experiment. Ifa pue of platinum 
foil is heated to redness it glows equally all over, but if we blacken 
& part of the surface before heating, say, by drawing a few lines on 
its surface with ink, we find that the black lines appear more 
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luminous than the rest of the surface. Every other surface absorbs 
less than the ideal black surface, and we shall see 5 that 
they must also radiate less, so that the ideal black surface is a maxi- 
mum radiator and absorber. The fraction of the incident radiation 
which is absorbed by any surface is called its * absorptive power," 
and the absorptive power of the ideal black surface is unity. The 
emissivity of a body at a given temperature for any given radiation 
is the ratio of the quantity of that radiation which it emits to the 
quantity of the same radiation emitted by an ideal black body at the 
same temperature and under the same conditions. 

About the year 1858 Balfour Stewart showed that the emissivity 
and the absorptive power of a body at a given temperature for any 
radiation are equal. This law, which is known in this country as 
Stewart's and on the Continent as Kirchhoff's, having been indepen- 
dently discovered by that physicist, follows immediately from the fact 
that if we put any number of bodies at different temperatures inside 
an enclosure impervious to heat they will all gradually assume the 


same temperature. If we assume that one of the bodies absorbs only 
radiation of one wave-length and allows the radiation of all-the wave- 
lengths to through it (some chemical solutions would approxi. 
mately fulfil this condition), then if such a body does not radiate as 
much of this icular radiation as it absorbs its temperature will 
rise. But it does not rise. Hence we conclude that the emissivity 
and the absorptive power are eq 

Emissivity is sometimes defined differently from the above in which 
case Stewart's law becomes one of proportion, E,/A,=E,/A,=E,/A 
= Ep, where En is the emissivity of an ideal black body measured 
on the new scale. The radiation inside the enclosure considered 
above must be that of the ideal black body, for one of the bodies 
inside might be an ideal black body, and it must abeorb as much of 
every kind of radiation as it emits. We see, then, that the radiation 
inside any enclosure whose walls are of uniform temperature must 
be the dadon of the ideal black bod y, so that we have here a means 
of actually realising ourstandard ofcom ponon forradiation. Although 
this practical realisation of the ideal black body follows at once from 
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Fig. 2.—Radiation from Incandescent Platinum. 


Stewart's law propounded in 1858, it was not until the year 1898 
that Lummer Jedneed the method and actually put it in practice. 
Before the ideal black body was experimentally realised, however, 
much good work was done in radiation both on the experimental and 
theoretical sides. In 1879 Stefan, when comparing the results 
obtained by various experimenters on radiation, found that the 
results of the experiments were well satisfied by assuming that the 
total radiation varied as the fourth power of the absolute tempers- 
ture. This fact, which applies only to a black“ body, is now 
known as Stefan's law. A body at temperature T radiating into 
pea at temperature T, would radiate energy given by the equation 

CT T) where C is a constant for that body only. In 1884 
Boltzmann proved this law in a purely theoretical manner for the 
ideal black body. He reasoned it out from one of the fundamentals 
of Maxwell's electromagnetic theory of light—namely, that a beam 
of light exerts in the direction of propagation a pressure per unit of 
area equal to the energy in unit volume of the radiation. This fact 


THE ELECTRICIAN, AUGUST 28, 1903. 715 


and the second law of thermodynamics applied to radiation, give the 
complete proof. ; 

The following table gives the experimental proof of Stefan’s law 
for an ideal black body, the experiments being carried out with all 
the precautions of our most modern methods. The table, as well as 
a number of the diagrams, are taken from a Papor by Lummer and 
Pringsheim, who bave done more than any others in modern times 
to investigate experimentally the laws of radiation. 


Table I. 
Abs. temp. Abs. temp. | T observed 
Black body. observed. | C x 10". | calculated. |— T calculated. 
Boiling water .. 373-1 1270 | 3746 | -15 
Saltpetre bath .. 492-5 124:0 492-0 + 0:5 
Ditto 723-0 124:8 724:3 -13 
Ditto 745-0 196-6 749:1 -4'1 
Electric furnace 810:0 121-6 806:5 +35 
Ditto 868-0 123:3 8671 40:9 
Ditto 1,378°0 © 124-2 1,879:0 —1:0 
Ditto 1,470:0 123:1 : 1,4680 + 2:0 
Ditto 1,497 0 120:9 | 1,488:0 + 9:0 
Ditto 1,6350 | 1923 , 1,5801 r 4:0 
(Mean 123-8 


This law of Stefan’s can only apply to the ideal black body. A 
bright platinum surface is found to radiate energy proportional to 
the power of the absolute temperature, and other bodies follow 
powers intermediute between four and five, but it is interesting to 
note tbat for the ideal body the law of the fourth power has been 
proved both theoretically and experimentally. "We have considered 
so far only the total radiation ; let us now consider the distribution 
of this energy in the spectrum. This point attracted the attention 
of many early experimenters who passed radiation ee a poss, 
and analysed the spectrum by means of a thermo-couple. It was 
found that the energy varied considerably in different parts of the 
spectrum and had a maximum value which occurred at a shorter 
wave-length the higher the temperature of the radiating body. The 
invention of the bolometer by Prof. Langley, placed a much more 
reliable and suitable instrument for this class of work in the hands 
of physicists, Numerous experiments were made on the radiation 
from many different kinds of bodies and several empirical formule 
were proposed to express the results. As all the surfaces of the 
bodies experimented with differed in blackness, no conclusions can 
be drawn from the experiments regarding the radiation from the 
ideal black body, although the experimental results may yield valu- 
able information regarding the surfaces when once we know the laws 
of radiation completely. While the experimental science was slowly 
progressing, but still badly in want of some theory round which to 
correlate the experimental results, the theoretical side was by no 
means at a standstill. Lommel, Michelson and Wien all gave 
theorc tical formule regarding the radiation from a solid body, making 
certain assumptions as to the nature of the vibrations of the mole- 
cules, The formu) deduced by the last-named physicist are the only 
cres of importance to us, Boltzmann’s theoretical proof of Stefan’s 
Jaw for the radiation of a black body is, as we have seen, of t 
importan:e, and in following up the lead given by Boltzmann, Wien 
arrived at two very important conclusions, now known as Wien's 
lawr. These are expressed in the equations AT = const. or A, T= const. 
and 15,/U-5-sconst. The first of these equations, which is known 
as the *: Verschiebungs Gesetz " or * Law of Displacement," says that 
any monochromatic radiation is moved towards the shorter wave- 
length by a rise of temperature, so that the equation A,T,=),T, is 
satisfied. The intensity of the radiation does not remain the same, 
of course, but is given by the second equation, which comes imme- 
diately from equation 1 and Stefan’s law. A change of temperature 
thus produces a change in the radiation, which is equivalent toa 
displacement of the whole curve according to equation 1, and then 
an increase of all the ordinates proportional to the fifth power of the 
absolute temperature. Table II. shows the experimental proof of 
Wien's law for a black body. 


Table II. 
T | ms T | T cat: 
absolute. \m En AmT ET | calculated. — Tous, 
1,6460 1.78 2706 2,928 2,246 16535 | +73 
14604 ` 2:04 | 1450 2979 | 2,184 | 1,1600 —04 
12590 ' 235 | 688 ' 2,959 | 2176 | 1,2575 -15 
10945 : 271 . 840 2,966 | 2,164 | 1,0923 —2˙2 
998:5 | 296 | 2150 2,956 2,166 996:5 -20 
9085 | 828 13 66 2,980 2,208 9101 +16 
723:0 | 4:08 498 2,950 | 2,166 72155 —15 
621:2 4:58 2026. 2814 | 2,190 6218 +01 
| Means ; 2,188 | 


| 2,940 
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The thermodynamical reasoning by which Stefan's and Wien's 


have a radiating element at the centre of a sphere which has a per- 
fectly reflecting inside surface. The radiation inside the sphere, 
which is that of an ideal black body, exerta on ees a radial 
pressure equal to the energy per unit volume. If we allow the sphere 
to expand, work is done by this pressure and a new state of equili- 
brium is introduced corresponding to the new temperature. The 
thermodynamical treatment of this adiabatic expansion gives us 
Stefan’s law. If, before we allow the sphere to expand, we annihilate 
the radiating body and leave only the radiation inside the sphere, 
then the expansion alters the quality of the radiation by increasing the 
wave-lengths according to FAUTE principle, and the thermo- 
dynamical treatment of this adiabatic expansion gives us Wien’s law. 
The laws which we have 80 far considered have been derived without 
making any assumptions as to the physical phenomena going on in 
the molecules to give rise to the radiation, but in order that we may 
be able to find an expression for the partition of the energy as a 
function of the wave-length, it is necessary thatwe make some assump- 
tion as to the radiating nuclei. Wien makes the assumption that 
the radiation is due to the vibration of the molecules, and also (1) 
that the energy of radiation of wave-length between X and A +da is 
proportional to the number of molecules which vibrate with the 
frequency to give the wave-length A, and (2) that the energy of 
radiation is a function of the velocity of the molecules, and, therefore, 
also of X. 


.. E, = FG) SO 


for, from the kinetic theory of gases, the number of molecules whose 
velocity is between v and v dv, is proportional to vꝛe "2'4 dv, where 
a is a constant given by the mean velocity v -°= 2a? and the absolute 
temperature is proportional to a2. Integrating, and applying Stefan’s 
law, the expression E a= de hr i deduced, 

Planck has studed the partition of the energy in the radiation 
peran considered as an electromagnetic phenomenon. He assumes 
that the ene is emitted and abeorbed by small linear electric 
resonators, and seeks for a state of equilibrium among the resonators. 


The existence of a state of equilibrium is inseparably connected with 
the principle of irreversibility, and irreversibility is not a character 


of electrical oscillations, so it has to be introduced by some particular 
hypothesis Planck assumes that the energy is emitted and absorbed 
by small linear electrical resonators of the nature of an electric di-pole, 
and then in a combination of such resonators he seeks for a function 
to represent the entropy —that is,a function which shall be completely 
determined by the physical conditions of the system and which 
possesses the property that it always tends to increase with every 
change which takes place in the system. While in Nature, he thinks, 
there will only be one such function, he has been able to find more 
than one in the particular problems he has considered. The simplest 
function which satisfies the conditions leads immediately to the same 
equation which Wien deduced from the kinetic theory of matter 


E, =cr be e, 


and the function next in order of simplicity leads to the equation 
EA cu bc . . . I. This last equation appears o agree better with 
the experimental results for long waves at high temperatures. To 
see in how far these equations are satisfied by experiments on the 
radiation from the ideal black body, let us look at the curves in Fig. 1. 
The experiments were made by Lummer and Pringsheim with a 
black body, and the spectrum was obtained by ing the radiation 
through a fluorspar prism. The crosses indicate the observed values 


and the circles the values calculated from the formula EX xi e- eT. 


Fig. 3 shows one of the ideal black bodies with which such experi- 
ments have been carried out. The walls of the tubes are of special 
rcelain, and the inner tube is encased in a mantle of platinum foil 
of which only the thickened ends, which serve as terminals, are to 
be seen under the porcelain rings RR. The radiation from 
diaphragm 7, which through the hole in ig inca l, 
is taken as that of an ideal black body. The loose diaph 
a, b, c, d, serve to support the leads to the thermo junction. 
The agreement between the calculated and observed values in Fig. 1 
is very close, for all except the long wave-lengths at M high tenpe- 
ratures. The following points may be noted :—1. The energy for 
every wave-length increases with temperature—that is, none of the 
curves cut each other. 2. The maximum energy occurs at shorter 
wave-length the higher the temperature. 3, Notice the position of 
the visible spectrum (from 0*4 to 084), and the enormous loss of 


laws have been proved may be outlined as follows :—Suppose we | energy in invisible radiation when using high temperature bodies as 
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sources of light. Remembering that a black body radiates the 
maximum energy for any given temperature, we see that other bodies 
will be less efficient as light sources when heated to the same 
temperature, if there is no selective radiation. 

An interestiog experiment, due to Prof, Lummer, on the radiation 
inside an enclosure is illustrated in Fig. 4. A pattern is drawn in 
black on the bottom of the platinum crucible p, which is then heated 
to luminescence in the electric furnace. When so heated no pattern 
is to be seen on looking through the hole in the top of the ace, 
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but all the inside has equal brilliance. If, however, the tube R, 
shown dotted in the figure, is let down inside the crucible the pattern 
immediately becomes visible as a luminous pattern on a less luminous 
ground. By leaving the tube in for a little the bottom becomes 
cooled to a lower temperature.than the walls, and then, on with- 
drawing the tube, the pattern appears dark on alight ground, although 
the appearance is immediately reversed on pushing the tube in again. 
The curves of Fig. 1 show the radiation from a bright platinum 


a 
* 
2 


. 


[Let Lael. 
a bl. 
n" 

N 
E 
MK 


N 


DB 
git ttt 
ee ed 


1 


surface, the surface which reflects the best of all substances that we 
know of, capable of standing high temperatures. For this reason, 
any other substance must radiate energy whose amount lies between 
that of the ideal black body and that, of bright platinum at the same 
temperature. Bright platinum a* red heat radiatesabout one-tenth part 
of the energy radiated by the ideal black body at the same tempera- 
ture, and at the highest temperatures it radiates always less than 
half. In the molten condition platinum refl:cts like mercury. For 


bright platinum we have MT = 2.630. F i black bod 
nd 290 m ,63 or the ideal ck body 
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Temperature of Luminous Sources. 


Table III. shows the temperature of various flames and luminous 
sources as determined by Lummer from their spectra and the two 
equations given above. The temperatures must be between the 
values in the last two columns. Fig. 5 shows a comparison of the 
spectral curves of the Nernst and ordinary incandescent electric 
lamp with spectral curves of a black body for the same temperature, 
The cutting of the curves for the incandescent lamp is due to the 
absorption of the long waves by the glas. By a similar method the 
temperature of the acetylene flame has been determined as between 
2,700deg. and 3,000deg , while formerly it was measured by thermo- 
element as 1,800deg. The temperature of the sun is found from the 
position of the maximum radiation to be between 5,260deg. and 
5,880deg. absolute. From the total energy radiated to the earth we 
get a mean of 6 500deg. absolute, so that a temperature of 6,000deg. 
must be fairly near the true temperature. Baron Harkanyi has 
applied the method to some of the fixed stars which give a con- 
tinuous trum, and finds that the temperature of some of these 
exceeds tbat of the sun by 1,000deg. These temperatures are all 
greatly under the former estimates. 


Table III. 
Luminous source. Am | Tmax. Toto. 7 

m ‘Deg. abs. | Deg. abs 
Are lamp p ee 07 4,200 3 750 
Nernst lanre· nnn 1˙2 2,450 2., 200 
Incandescent gaaũ ss 1:2 2,450 2,200 
Incandescent electric ............ 1:4 2100 | 1,75 
/// ͤ ou tea ied LENES 15 1,960 ' 1,50 
Arganßdddggae . . 155 | 1900 : 1,700 


Luminous Enerqu. 


The total energy radiated from a black body increases, as we have 
seen, as the fourth, power of the absolute temperature, but the visi- 
ble energy increases at a very much higher rate. If we look at the 
isochromatic curves in Fig. 6, which are straight lines when plotted 
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with reciprocal of the temperature as abscias and the logarithm of 
the energy as o te, we see that in the curve of yellow wave- 
length 1—0:59,,an increase of temperature from 1,800 to 1,876 
doubles the energy of radiation, for log. 2 = 07, so that doubling the 


energy corresponds to an increase of 0-7 on the ordinate. ux di 
ments with the spectral photometer, on the total luminosity, have 
shown that if we represent the luminosity at two temperatures, T, 
and Ta, by Li and La, then L/ Li (TT Ti where æ, is given by the 
followiog table :— 
T (abs)... 900 1,000 1,100 1,200 1,400 1,600 1,900 
3 30 25 21 19 18 15 14 


and, if we plot these points on a curve we find that the curve tends 
towards an asymptote at z—12. These numbers hold for the radia- 
tion from the incandescent platinum and the ideal black body. If, 
then, we increase the temperature of an incandescent body from 
2,000deg. to 4,000deg., we increase its luminescence from 1 to 2" or 
from 1 to 4,000 ; so that if the temperature of the carbon in the 
electric arc is 4,000deg. and in the incandescent lamp 2,000deg , the 
electric arc emits 4,000 times as much luminous energy per unit ares 
as the incandescent lamp. The sun' temperature is 6,000deg., We 
have seen; it will, therefore, emit per unit surface 3)? or 6x 10 
times as much energy as the incandescent electric lamp. 
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NOTES UPON THE ELECTRO-METALLURGICAL 
PROCESSES FOR EXTRACTING ALUMINIUM.* 


BY GUSTAVE GIN, 


Choice of Electrolyte.—'The electrolytic bath for separation of 
aluminium from fused salts, according to Minet, should satisfy the 
following physical conditions: — (1) A low point of fusion; (2) 
sufficient fluidity when in the fused state to permit separation of the 
molten aluminium ; (3) a density in the fused state lower than that of 
the aluminium ; (4) alow vapour tension and a low ohmic resistance. 

From the chemical standpoint, the compound of aluminium which 
is selected for electrolysis should have a low heat-formation value. 
This condition is not so imperative as those already named, but it is 
one which must be observed if à minimum expenditure of energy 
is to be obtained in the process. 'The E.M.F. necessary for any 
electrolytic aluminium procedure may be divided into two parts: 
there is that, which is due to the ohmic resistance of the bath, to the 
polarisation of the electrodes and to the intensity of the current ; 
while the other, and no less important part, is due to the actual 
electrolytic separation and discharge of the ions. This latter is a 
function of the heat of formation, and can be calculated from it. 
The data relative to the state of ionisation of fused salts are not very 
reliable or complete, but in the case of aluminium fluoride Minet 
has proved, experimentally, that at the temperature of the bath the 
dissociation of the fluoride into its constituent elements is fairly 
complete. The calculation of the E.M.F. in this case is therefore 
represented by the following thermal equation : 


Q = Jr + Jan, 

= 50,750 + 40,100 C. gr. d. 

= 90,850 C. gr. d. 

E= 23:93 volts (23,067 C. gr. d. volt). 

Minet obtained experimentally for the ſluoride a value of 2:5 volts, 
but the discrepancy is partly accounted for by the secondary re- 
actions into which the fluorine liberated at the anode enters. 
` Assuming that this fluorine forms at the anode a tetra-fluoride of 
catbon (CF,), the thermal equation may be written as followa :— 


Q-J, JAM -J(CF), 
= (50,750 + 40,100) — 33,400, 
= 57,450 C gr.d. 

E2249 volts. 


Turning now to an examination of a similar character relating to 
the electrolysis of aluminium oxide, the compound used in the 
electrolytic baths in the processes of Heroult and of Hall, we have 
the following thermal equation :— 


Q= +J- J(COÀ), 
= (34,950 + 40,100) — 24,400, 
= 50,650 C.gr.4, 
and ` E-2'19 volts, 


The author has applied Le Blanc’s method of determining the 
potential differences—in a bath containing AJ,O, in fused cryolite, 
and has obtained the figure 2 30 volts as the mean of four observa- 
tions. This figure confirms the above calculation. 

As regards aluminium sulphide, the thermal equation is :— 


Q—J45 +J at- J(C48?), 

—( — 6,300 + 40,100) — 4,350, 
= 21,350 C. gr. d. 
and E= 127 volte. 


The heat of formation of carbon disulphide has been calculated 
for the gaseous state of the element sulphur, and in place of being 
a negative becomes a positive quantity. 

; From the above calculations one can obtain the energy necessary 
for producing lkg. of aluminium from the three compounds, which 
may be used as raw material of the process. One obtains the 
following values in kilowatt-hours. 
: Alz F,=Kp +85 kilowatt-hours, 

AO, = Ky + 1:5 9 

AlS, = Ks +44 T 
Ky, Ko and Ks are quantities varying between 16kw. and 19kw. 

The maximum difference when using these three compounds of 
aluminium for electrolysis, cannot, therefore much exceed 5 kilowatt- 
hours per kilogramme of aluminium produced, and where cheap water- 
power is utilised for the manufacture, this difference in energy con- 
sumption is probably represented by a very few centimes in the 
cost of 5 The problem of economic production is con- 
. more dependent upon the original cost of the electrolyte 
and of the compound of aluminium used as raw material than upon 
the E. M. F. necessary to decompose it, and it is, therefore, one which 


and 


and 


* Abstract of a Paper read at the fifth International Congress of 
Applied Chemistry. 


a. chemist rather than the electro-chemist will be called upon to 
solve. 

In closing his Paper, the author referred to his observation during 
the electrolysis of a fused mixture of artificial cryolite and aluminium 
sulphide, ot the formation in the electrolyte of à sub-sulphide of 
aluminium, crystalline and of bright red colour. This observation, 
which is being followed up by the author, confirms the forecast of 
M. Sabatier that such & compound could be formed, 


THE MANUFACTURE OF STEEL IN THE ELECTRIOC 
FURNACE.* 


BY H. GOLDSCHMIDT. 


The author had been asked by the Patent Office to report on the 
** Stassano” process, and, in consequence, he had been obliged to study 
the whole manufacture of steel by electrical methods. The various 
processes are :— 


Type of z 
furnace. ower con- 
135 enior Year [ with or Material sumed in Y joi 
j ‘| without employed h.p. hrs. for teel 
carbon 1 ton steel. el. 
electrodes. ] | b. 
eer, | — aren Eee 
Gin-Leleux ... - With Cast iron & sera f. 
iron 
Stassano ....... 1898 Do. Iron ores contain- 3, 900 75 
ing a high per- | 
centage of iron | 
aGysipnge ...... 1900| Without Cast and wrot. iron 1,220 172 
Froges-Héroult 1900 With Cast-iron & sheet. 1, 2000 
iron scrap 
Keller .......... 1901 Do Ores and cast iron| 3, 800 72-80 
Harmet ......... 1901 Do. Ores 5,600 six 
Schneider ...... 1901 Without ns -— | sia 
Ruthenburg ... | 1901 With Do. ar ae 
Conley ......... | 1902, Do. Do. 1000 | 114 
DO 1902 Do. Cast-iron & sheet-| 1,042 48 
| | iron scrap | 


a Quality of crucible steel, 


From the table it will be seen that about 4,000 n.r. hours are 
needed to produce 1 ton of steel from the ores, and 1,300 H.P. 
hours for the production of steel from scrap iron. The costs 
seem to lie near 804. per ton, except in the case of the Gysinge manu- 
facture, where the high cost ot production is in accordance with the 
high quality of the product obtained. Mr. Goldschmidt is of the 
opinion that the processes using ores are of less importance to 
Germany, because water power in that country was not abundant ; 
on the other hand, the processes of Héroult, as also that of Kjellin 
(Gysinge)—on account of the comparatively small power required— 
might probably be used in conjunction with an ordinary blast 
furnace plant, the waste gases of which would furnish the requisite 
power. Some figures relating to these two processes were given :— 
Stassano: The charge consists of 100kg. of ores (93 per cent. Fe. O.), 
23kg. coal (90 5 per cent. C), 12 5kg. limestone. The iron produced 
contains 998 per cent. Fe, 009 per cent. Mn, 0:06 per cent. S, 
0:009 per cent. P and 0:09 per cent. C. Special steels are manufac- 
tured—e.g., one containing 1:22 per cent. Cr and 1°51 per cent. C. 
Three kinds of steel made by the Gysinge process contained on the 
average 1*2 per cent. C, 0°52 per cent, Si, 0°43 per cent. Mn, 0,012 
per cent. P and 0:012 per cent. S. 


Large Turbine Station in America.—A new electric light 
station will shortly be erected in Boston, by the Edison 
Electric Illuminating Co., and when completed, together with 
the one now existing, will constitute one of tho largest electric 
light stations in the country. There will be in the new station 
12 distinct units, each of which will have its own steam and 
electrical equipment, as well as individual auxiliaries, so as to 
be virtually a station in itself, arranged to run independently 
or in conjunction with any or all of the others. The ultimate 
equipment in boilers will be equal to an engine capacity of 
96,000 H.P., and an electrical capacity of 60,000kw., which, 
together with the 9,000k w. already installed in the old station, 
will provide a total of 69,000kw. (or 92,000 H.P.). Babcock 
and Wilcox boilers, rated at 500 H.P. each will be installed, 
together with 5,000kw. General Electric steam turbines, to 
each of which will be directly connected one General Electric 
three-phase 6,900-volt generator of the same capacity, running 
at a frequency of 60~ per sec. 


* Abstract of a Paper read before the International Congress of Chemistry 
at Berlin. 
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SIGNALLING ON TRAMWAYS. 


Some demand has arisen during the last few years for 
signalling arrangements upon tramways, which has been met 
in various ways, usually with regard only to the particular 
circumstances of each case, so that there is at present no 
settled practice. The necessity is likely to increase, and, asthe 
tramway networks in different districts get linked up, the 
disadvantages of local variations will become of importance, 
It is, therefore, worth while to consider shortly the various 
conditions which need signals, and the various appliances in 
use. The earliest need was found at junctions on busy lines 
where the approach of cars needed control in order to maintain 
the various services properly, to prevent fouling, and to indi- 
cate to the approaching driver whether the points were 
properly set for his road. The commonest and simplest 
arrangement in such cases is hand signalling by the man or 
boy operating the points. Frequently, red and green flags 
or lamps are used, as in railway hand signalling. At simple 
junctions or crossings, where the traffic is not very heavy, 
and especially where all approaching cars get an early 
view of the junction, this plan answers fairly well. The 
addition of semaphore signals, with lamps for night use, is an 
improvement, and has been used in a few cases in this country 
—e.y., at Liverpool—but the advantages of mechanical signals 
do not seem to appeal strongly to tramway managers in such 
cases ; they apparently prefer to put inspectors and pointsmen 
and give verbal and manual directions to the drivers. So far 
as we know, no electrical signalling is in use at junctions. 

The working of single lines with turn-outs gives more 
employment to signalling. The “counsel of perfection” is 
to put every turn-out within sight of the next. Crooked 
streets and other circumstances make this difficult or too 
expensive in many cases, and, even where it is not so, thick 
weather may prevent sighting. It is general practice to work 
out the proper passing places for each service, and to instruct 
the drivers what service is being worked, and what list of 
passing places is to be used. This works fairly well on a 
simple line so long as things proceed regularly. But ona 
line carrying cars belonging to two or more routes it is very 
difficult to carry out satisfactorily, and if, for any reason, 
necessity arises for altering the service on one of the 
routes, confusion is only avoided by putting on a number 
of inspectors to direct the altered working personally 
No special knowledge is needed to see that anything interfering 
with the due meeting of cars at the appointed passing place 
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causes a cumulative delay and irregularity of the traffic. 
A driver arriving and finding the other car not in sight is 
always tempted to make a run for the next turn-out, If he 
meets the other car half-way, one or the other has to turn 
back, and the delay is increased. At best, the driver can only 
guess what is best to be done, and may guess wrong. Hence, 
some device which will indicate whether the section ahead is 
clear to the next turn-out has great value, especially if 
a line is being worked up to or near its fullest capacity, when, 
of course, delays and disorganisation are most serious. 

Tramroads and light railways on private land or roadside 
waste are being operated in connection withstreet tramways, but 
higher speeds are permitted, fixed stopping places observed, and 
in many respects the working conditions assimilate to those 
of railways. The higher speed and the building of the tracks 
on embankments, in cuttings and over bridges make the 
possible consequences of collision much more serious than 
on tramways, and as the Board of Trade has powers to 
enforce safety appliances in the case of light railways, 
and may take powers to do so in each Tramway Act, 
signalling for safety purposes is sumetimes put upon the 
owners. It is also imposed where tramways cross railways 
on the level. Single-line tramways are sometimes worked on 
the simple staff system during foggy weather, each car carrying 
the staff belonging to the section it occupies, and exchanging 
it at each turn-out for the staff of the section ahead. Properly 
worked, this is an extremely secure system, but it does not 
permit cars to follow on in the same direction, and unless cars 
meet at the exchange passing places men have to be stationed 
there to hold the staves. It does not appear that this staff 
system is in regular everyday use on any electric tramway, 
but the principle is applied in some cases where a short length 
of single line throttles a busy double-line tramway, as, ¢.g., in 
Acton, on the London United Tramways. Here a special man 
acts as the staff, no car being allowed to enter the section until 
he boards it. 

Mr. SriLcokE, at Dover, led the way in this country in 
fitting electrical apparatus for signalling between turn-outs. 
The apparatus used is an indicator formed as a little model 
semaphore operated by a battery current and a plunger key, 
The car driver or conductor arriving at a turn-out looks at the 
proper indicator for the section ahead; if it is clear, he pushes 
the plunger, which puts the indicator at the other end to 
danger, and goes on. If the indicator is at danger he awaits 
the car meeting him. It has naturally occurred to many 
inventors that this can be done automatically by the use of the 
working current. At Portsmouth such a device is in opera- 
tion and is said to be satisfactory. The driver on arriving at 
a turn-out puts his controller handle to the first notch, and if 
the section is clear a full-sized semaphore goes to the “ off” 
position, otherwise it remains “on.” A true block system 
can be worked out on similar lines, and the inventor, Mr. 
Harison JONES, has such drawings ready. It is not 
nearly so easy as might be thought to utiliso the current 
in the trolley wire to indicate, at both ends, that a section 
is blocked, and so obtain automatic signalling. Down hill 
or stopping for passengers a car may take no current, 
and if the danger signal has to be given by the passage of 
current, which is the simplest arrangement, one of the funda- 
mental conditions of safety-—viz., that any failure put signals 
to danger—is lacking. Another point is that such use of the 
trolley wire involves feeding it in special ways, from one end 
only for example, in order to get the clearing signal behind 
the car. This means additional feeder cables, some loss of 
the copper value of cables or trolley wire, and complications of 
section insulators and so forth. Altogether, it is very difficult 
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to see any way of automatic signalling by means of the current 
in the trolley wires which shall fulfil all the conditions at a 
reasonable cost and with reasonable simplicity. Separate 
signalling circuits and instruments come out cheaper, 

Where block working to satisfy the Board of Trade is 
necessary, the conditions are more stringent than in the 
examples mentioned. On the Kinver Light Railway this con- 
dition was imposed, and has been met by the use of a modified 
Webb-Thompson electric staff instrument. This familiar and 
ingenious apparatus, in its usual railway form, is operated by 
a signalman ; but the expense of signalmen is a serious burden 
on light lines. So it was altered for operation by the car 
driver or conductor, each car carrying a special key fitting all 
the instruments, without which a staff cannot be withdrawn. 
A staff ont at either end of a section locks both instruments ; 
its replacement frees both. Each instrument holds several 
staves, and as many cars can follow in the same direction. 
All the instruments are worked by a common battery wire, 
run overhead and fed from a storage battery at a sub- 
station. This saves the troubles of primary batteries. When 
the service is so heavy that cars meet at all the signal stations, 
the meeting cars simply exchauge staves and so save alittle time. 

Level crossings are, in recent cases, protected by having the 
current cut off the trolley wire for a suflicient distance on 
either side of the gates, by a switch geared to the gate-moving 
gear. At the same time a semaphore or light is shown at 
danger against approaching cars. As the crossing gates should 
be interlocked with the railway signals, this arrangement is 
very secure, but on a down grade, approaching the crossing, a 
careless driver may run past the signal and into the gates ; 
exactly as the railway driver may on any gradient. In one or 
two cases an additional device has been fitted to prevent the 
gates being closed against a car after it has got on to the 
protected section. A plunger in a section insulator locks the 
gate gear, and a similar plunger releases the lock as the car 
clears the crossing. Such a device could be utilised for a truly 
automatic block system on any trolley line, and promises well 
as regards first cost and reliability in working. The plunger 
could be fitted at any point of suspension, not necessarily at 
section insulators or feeding points. The indicating apparatus 
may be of any convenient form, semaphores, with lamps at 
night, being as good as any. This is essentially the system 
used with great success on the Liverpool Overhead Railway, 
excepting that there treadles are used, which are clearly 
difficult to apply on paved tramways. | 

The track circuit systems, recently fully described in our 
columns, ean hardly be used on any line having a rail return. 
Conceivably, they could be adopted, but only at. the sacrifice 
of some of the rail conductivity, just as such a use of trolley 
wires and feeders sacrifices conductor economy on that side. 

It seems, on the whole, best to keep the signalling circuits 
independent of the power circuit ; but there are great advan- 
tages in the substitution of central or terminal accumulators 
or motor-generators for the primary battery beloved of the 
ralway block instrument maker. It is then advantageous 
to use a fairly high voltage, say 50 to 100 volts, which calls 
for rather different coil winding and better insulation gene- 
rally than is now usual in railway work and admits of divectly 
worked semaphores. | 

There is plenty of room for ingenuity in this particular 
field, and, with the increased length of suburban and rural 
lines worked at higher speeds, the need for reliable signalling 
will be felt as an aid to traffic, as well as demanded by con- 
siderations of public safety. Economy in working, especially 
by dispensing with signalmen, is of the highest importance, 
for one signalman’s wages represents the interest on £1,000 
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or more, so that money may be spent properly to save such 
áttendance. 

The matter is worthy of the attention of our established 
railway signalling firms as well as of traflic managers and 
engincers, and we hope that standardised arrangements will 
be worked out and put on the market, anticipating the demands 
of the near future. | 


REVIEWS. 


1 
(Copies of the undermentioned works can be had from T'he Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, orfor foreign books.) 


Indiarubber and Gutta-percha : A Complete Practical Treatise 

. on Indiarubber and Gutta-percha in their Historical, 
Botanical. Arboricultural, Mechanical Chemical and 
Electrical Aspects. Translated from the French of T. Seelig- 
mann, G. Lamy Torrilhon and H. Falconnet by Joux GEDDES 
McIntosu. (London: Scott, Greenwood & Co.) 1903. 12a. 6d. 


The authors of this comprehensive work are, as the 
translator reminds us, a technical chemist, an indiarubber 
manufacturer and a mechanical engineer who has special 
experience of machinery and plant for the manufacture of 
indiarubber and gutta-percha into commercial articles. This 
combination is a particularly favourable one for an exhaustive 
treatment of the subject. 

After an historical introduction, the botanical relations and 
habitat of the indiarubber trees, the influence of climate and 
soil on their productivity and the attempts at acclimatisation of 
the plants are fully considered. It is encouraging, in the light 
of the present depressed views on the state of English industry, 
to read: But let it be well known, and here we speak more 
especially for the benefit of our compatriots, that experi- 
menting alone is not all that is wanted ; it is necessary, like 
the British, to persevere and not to be discouraged with a first 
failure, nor by the first unproductive expense. If success be 
certain, it is possible to wait a little longer. Every experi- 
ment always yields a result, but this result may not be attained 
until the moment when the operator has already lost all hope." 

The next sections deal with the methods of obtaining the 
latex of indiarubber, and bleeding is strongly recommended in 
place of felling the trees, or the principle of not killing the goose 
which lays the golden eggs. The only circumstances which 
justify felling are thinning, and when, as in Peru, the trees 
are destroyed by bleeding. The various methods of coagulating 
the latex are then considered, and it strikes a chemist that 
much may be done in this important part of the process, and 
that various coagulating and disinfecting agents have up to 
now been apphed in a haphazard and unscientific manner. 

The various commercial species of rubber are classified in 
extensive tables, which should be of use to the practical man. 
These tables are followed by an account of the physical and 
chemical properties of the latex and of indiarubber. We notice, 
on p. 87, that while analyses by Girard of ** dambonite" and 
similar substances are given in the old notation, the alteration 
suggested by the translator in a footnote—viz., that of C,H,0, 
into C,H,O,—is not one which will transform the old into the 
modern notation ; again, on p. 90, chemists would be surprised 
to learn that C,H, for rubber is an “atomic,” and C,H. a 
“molecular” formula. Indeed, the chemistry of the volume 
is hardly the work of a chemist. And we may note here, too, 
that the sentences often retain a strong flavour of the French 
original ; but from a technical or scientific point of view, this 
is of little importance, provided the meaning is clear; and 
this is usually the case. But we may wonder what idea was 
present in the minds of writers and translator when they 
wrote: »The liquid portion, which is syphoned off from 
beneath, is replaced by very cold distilled water, acidulated by 
hydrochloric acid, and sharpened (1) with a little pure sodium 
chloride. 1 

The translator considers the authors rather sanguine when 
they surmise after giving an account of Bouchardat’s and 
Tilden's experiments, that “we would not be surprised if in 
the near future, natural rubber had to compete with the 
synthetical variety made from isoprene. Still, a confident 


statement like this from the pen of experts, may succeed in 
wakening the ambition of young chemists to attempt to cheapen 
the sources of isoprene, and to increase the velocity of trans- 
formation ; for there appears to be no doubt that the artificial 
and natural products are identical. 

We do not know on what authority indiarubber is said to 
be a mixture of ‘two isomeric substances, one of which, solid 
and clastic, resists almost all reagents ; the other, semi-liquid 
and tacky, is much more easily attacked and dissolved," II 
on Paven's authority, it may well be disputed. Indeed, nothing 
is more evident than that the attention of competent organic 
chemists, acquainted with modern physical methods and the 
deductions to be drawn from physico-chemical experiments, 
might with profit be devoted to the investigation of this 
interesting but difficult subject. 

The description of the mechanical treatment which rubber 
undergoes to render it a commercial article is written from a 
very different standpoint—that of the practical man, and it is 
therefore much more useful. Numerous illustrations are given 
of the machines employed in mixing, crushing, cutting and 
calendering rubber, and the subject is treated fairly exhaus- 
tively. 

In the next section on the “ Vulcanisation of Normal 

tubber,” the first heading is “ Action of Sulphur and other 
Halogen Bodies.” We were not aware that sulphur is ever 
regarded as a halogen. Again, “in the hot" is hardly 
English, nor do we say “left to hazard." Such errors, how- 
ever, do not affect the use of the chapter. But again, in this 
chapter, while the description of the processes is exhaustive 
and good, the lack of knowledge of the chemistry of the com- 
pounds formed is appalling; it is recommended that the subject 
should be taken up in technical schools; but surely the expe- 
rience of manufacturers of chemicals is that the best results 
are obtained by a staff of chemists, retained by the firm or pro- 
prietor, whose duties consist in scientific investigation. Unless 
this is done, the industry will drift elsewhere into the hands 
of those who are not content with rule-of-thumb methods, but 
who take steps to arrive at the reasons for what they do, and 
who can, consequently, improve processes and results, and who 
ultimately take the market from those who are content with 
old-fashioned methods. The fact is, that when a manufacture 
is remunerative, then is the time to expend money on skilled 
scientific ail; when the stress of competition arrives, money 
is scarce, and it is then in all probability too late to apply the 
remedy. Would that our English manufacturers would take 
warning in time, and profit by the example of their Continental 
competitors! The investigation of the mechanical properties 
of indiarubber has been much more complete, and a good 
account is to be found in this volume. The processes for 
recovering rubber from waste are also well described. 

After a section devoted to the preparation and properties 
of chonite, Heinzerling’s method of analysing commercial 
vuleanised indiarubber is described in considerable detail 
under the headings moisture, extrancous mineral matter, 
extraneous organic matter, extraneous matter introduced by 
method of coagulation, oxidised rubber, sulphur and ash; and 
also microscopical examination and resistance to strain are 
considered. 

A chapter follows on rubber substitutes and imitation 
rubber, produced from oxidised or vulcanised oils, including 
Henriquezs method of analysis of such bodies, and of their 
mixture with old rubber; Nobel's rubber substitute is also 
described. Appendices follow giving details of export and 
import of rubber from different countries, and a botanical 
treatise on the characteristics of plants of the genus Landolphia. 

The subject of the second part of the work is gutta-percha. 
After a page on the early history of the gum, the Cabriol. 
Duclos patent of 1846 is quoted verbatim. Much was expected 
of the new product, which was not justified by events. But 
its discovery was nearly eontemporaneous with the invention 
of the submarine telegraph, and in 1849 Barlow and Forster 
and in 1850 E. W. Siemens patented its use for covering 
cables. A chapter is devoted to the botany and geographica 
distribution of the plants which yield gutta or analogous gums, 
and it is very well written; it concludes with a useful sum- 
mary. The difficult question of acclimatisation is well con- 
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sidered ; and also a good description is given of the wasteful 
methods of obtaining gutta and balata by felling trees. The 
advantages of extracting gutta from leaves by means of solvents 
is next considered ; by this process the tree is preserved, and 
the total annual yield from a tree is much greater than if the 
tree were to be felled. The gutta obtained by these processes 
is, however, for some inscrutable reason, much more prone to 
oxidation than the best samples of tree gutta. Comparative 
tables of varieties of gutta, giving their sources, description of 
the cakes, amount and nature of impurities, ratio of gutta to 
resin, and specific resistances will prove very useful. 

The chemical researches which have been made from time to 
time on gutta are next described ; but again we are struck with 
the want of familiarity with chemical terms ; thus we have 
* hydroearbide ” for “hydrocarbon,” “ forminic carbides” 
instead of “ paraffins,” and so on. The translator is evidently 
not au fait in even the simpler conceptions of organic chemistry ; 
and the account of the researches is not brought up to date. 
The mechanical processes in use for converting crude gutta 
and balata into manufactured articles are well described, and a 
section is devoted to the utilisation of gutta waste. The advice 
given is not to utilise it, for the material is so much altered by 
atmospheric oxidation as to be almost worthless. ‘The crude 
methods used in analysis are explained, and next the methods 
of determining the electrical resistance; and comparative tables 
follow giving the resistance and inductive capacity of various 
insulators, as well as of gutta-percha from different sources. A 
page is devoted to gutta-percha substitutes; and lastly, the 
statistics of import. of gutta-percha into Great Britain from the 
year 1855 to the present day. The book concludes with a 
fairly complete bibliography, but the more recent researches 
are omitted. i 

On the whole, this work is a valuable compilation ; the 
mechanical and botanical portions, however, are much better 
than the chemical descriptions. To work with such substances 
is a difficult task, and it hardly comes within the province of 
the average chemical student on account of its difficulty. All 
the more reason, therefore, that manufacturers who deal in the 
articles should do their utmost to elucidate the chemical nature 
of these materials ; they may rest assured that money spent in 
this way would ultimately bring in a rich harvest of results, 
both scientific and economical. 

WILLIAM RAMSAY. 


The Art of Illumination. By Louis BLI. (New York: McGraw 


Publishing Co.) 

Starting with the derivation of light, the author proceeds to 
trace the development of the various means of production, 
from the earliest days. Quite early in the book it is pointed 
out that the law of inverse syuares does not always hold when 
dealing with light, and the author’s explanations of many of 
the fundamental laws and phenomena are exceedingly clever 
and interesting. The practical points are, however, by far the 
most important, and it would be well if central station engi- 
neers made themselves familiar with certain of these. Some 
of the illustrations tend to exaggerate the state of affairs, par- 
ticularly one illustration showing the shadow below an open 
arc. Immediately under the lamp there is a patch of extreme 
darkness, which, unless the lamp had been badly neglected, 
could never have existed. The author admits that the 
lamp was “not kept in the best order," but even with this 
admission the illustration does an injustice to arc lamps gene- 
rally. The chapters on ** Domestic Illumination and Lighting 
Large Interiors” are worthy of close attention, as neglect of 
these branches frequently leads to disappointment on the part 
of consumers. 
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SOME RECOMMENDATIONS CONCERNING ELEC- 
TRICAL AND MECHANICAL SPECIFICATIONS OF 
TROLLEY-LINE INSULATORS.* 


BY SAMUEL SHELDON AND JOHN D, KEILEY. 


At present there appears to be no standard basis for comparison of 
the relative merits ot insulators which are supplied for use in ordin 
overhead trolley line construction. It is obviously desirable that 
there should be a definite basis upon which a proper selection can be 
made, With a view to formulating specifications of such materials, 
it was found necessary, on account of the lack of published data on 
the subject, to conduct a series of teste to determine the electrical 
and mechanical properties of these materials. The tests were made 
upon samples obtained in the open market from the stocks of well- 
known manufacturers, Some of the results of these tests are given 
below, and recommendations concerning specifications of certain types 
are appended. Determinations were e of the tensile strength of 
the samples, of the voltage necessary to perforate the insulation or 
arc between conducting parts, of the mechanical softening tempera- 
ture, and of the relative magnitudes of the insulation resistances. 

Tensile Strength—Tests were made in the usual manner, the 
samples being pulled apart by means of a Riehlé 30,0001b. universal 
machine. U-shaped pieces of round steel were passed through the 
metal eyes of such samples as globe, Brooklyn strain and terminal 
strain insulators, and were clamped in the jaws of the machine. The 
insulated bolts were passed through a proper-sized hole in a steel 
plate. The threaded end was connected with a steel eyebolt by means 
of a stee] threaded sleeve, and the tension was exerted between the 
eyebolt and the plate. The results obtained from breaking the 
samples are given in Table I., the product of different manufacturers 
being represented by the letters A, D, C and D. The numerals 
represent the tension in pounds at the time of break :— 


Table I.— Tensile Tests of Insulators. 


A. B. C. D. 
Wim. globes .. iade .. BT . Pls .. 80 
7CCCCCCCCCCCCC 2" Cage C3 I de d 
Small Brooklyns re . = 2: 30.010 i ER 
Large Brookiyas 10 0 140 40 oc 
f 6.370 6.130 .. 7,360 3,280 


Insulated polis quas 5490 .. 9,010 .. 2,925 

Some samples gave way in the eyes, others broke in the insulation. 
It is very desirable that strain insulators should be so designed that 
when subjected to a test for tensile strength, they should give way in 
the eyes. As these insulators are subjected to an uncertain strain 
while being installed and after being in use, it is of great importance 
that one may be able to depend upon the fact that, if the eyes be 
intact, the insulation is also in good condition. 

In carrying out breakdown voltage tests, the two metal portions 
or conductors of the insulators were connected respectively with the 
two high-pressure terminals of a 1:200 step-up transformer, whose 
low-pressure terminals were connected in series with a regulating 
rheostat to a supply of alternating current at a frequency of 60. A 
dead-beat voltmeter was connected to the low-pressure terminals, 
By manipulating the rheostat any desired voltage could be impressed 
upon the low-pressure coil, and its value could be determined from 
the voltmeter. The high-pressure voltage would be 200 times as 
large provided the secondary was unloaded, that is, provided the 
insulator were unpunctured and there were no arcing present. The 
test was started with a low impressed voltage which was gradually 
raised until a sudden drop in the voltmeter reading indicated that a 
breakdown had occurred. The maximum reading multiplied by 200 


is the breakdown voltage. Table II. summarises the results obtained. 
Table II. —Hiyh Voltage Tests of Insulators. 
A. B. C. D. 
8,010 8,010 .... 95,010 7,500 
21in. globes .... = 7,610 5,110 .... 6,110 
c EE T — 4,510* .... 5,910 
i 11,410 12,410 8,010 .... — 
Bian ODES 10,810 10,810 9010 .... — 
Small Brooklyns. { 0 AAS 8 e 99900 
8,010 14.410 11,410 .... — 
Large Brooklyns 4,210 . 13,0100. 7,610* .... — 
4,010* .... -— TET n — 
12,010 14,450 12,210 arc at 
Insulated bolts... 13,010 14450 .... 10,010 25,000 


Note.—Figures followed by an asterisk were obtained from tests on 
insulators which were, at the time, under a tensile strain of about 4, 500lb. 


* Paper read before the American Institute of Electrical Engineers, 
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The voltage necessary to rupture the dielectric would, undoubtedly, 
have been less than the amounts given in the table, if the duration 
of the application of the high pressure had been increased. In 
practice, trolley insulators are seldom subjected to a voltage greater 
than that of the generators or converters. Occasionally, however, 
they are subjected to moderately high voltages of short duration 


which arise from the disappearance of magnetic flux that has been 


created Ly short circuits. As will be noted from the table, the testa 
made on insulators under simultaneous mechanical strain show that 
the dielectric strength is slightly reduced by strain, but in all the 
samples tested it was sufficiently high to meet the requirements of 
present practice. 


Oftentimes when a trolley wire breaks it becomes heated on 
account of the earthing of a broken end, Sometimes the insulating 
material in the round-top hangers softens under the influence of 
the heat communicated from the wire, and allows the ear aud sus- 
pended wire to drop to the ground, Efforts were made to determine 
the temperature of the insulation at the time of softening. A hanger 
was screwed into a regular ear, and was suspended in an inverted 
position in a double-walled oven. A wire was attached to tbe 
suspended cap and was passed through a hole in the bottom of the 
oven. To this wire was attached a weight of 100lb. This weight is 
equal to that of about 200ft. of No. 000 copper trolley wire, and it is 
quite possible that a hanger might be subjected to this strain. The 
temperature of the oven was raised by means of burning an arc lamp 
which was enclosed in it. As the temperature rose to a certain point, 
the insulating material softened and the suspended weight pulled 
the round top cap of the hapger away from its bolt. This tempera- 
ture was noted on a mercury thermometer whose bulb was placed 
near the ear. Unquestionably the temperature varies very much at 
differents points inside the insulating material, such material being 
a good heat insulator as well as an electrical insulator, The material 
next to the metal, however, is probably the hottest and its tempera- 
ture is nearly that of the ine It is at this point that it softens 
most. The results obtained from three samples were: A 168°C. ; 
B 168?C.; and C 145°C, Appreciating the uncertainty of such a 
test, another method was devised which tested the hangers under 
working conditions. This method gives but relative results. Under 
the circumstances they are more to be desired than absolute values 
of temperature. A soft iron round rod j in. in diameter and 20in. 
long, was clamped by an ordinary trolley car, whose ends had been 
cut off so as to leave a length of Shin, This was suspended by means 
of a wire stirrup underneath a beam. Into the ear was screwed the 
bolt of the round top hanger to be tested. To the cap of the hanger 
was suspended a weight of 200lb. A current of 200 amperes was 
then sent through the iron. The time which elapsed between closing 
the circuit and the se tion of the prs of the hanger under the 
influence of the weight was noted. These times, in minutes, were 


as follows :— 
A, 50; B, 34; C, 94; D, 74. 


Two similar samples from the same manufacturer were tested, one 
with the cap underneath, as above described, and the other with the 
ear beneath. The times between the closing of the circuit and the 
breaking down of the insulators were respectively 31 and 33 minutes. 
This indicates that the position in regard to vertical arrangement 
during test is immaterial, Elľorts were made to determine roughly 


the character and the composition of the insulating materials. 


employed by each manufacturer. Upon ignition, by applying a 
lighted match, each of the insulating materials burned quietly with 
a very small flame. There was some smoke and in all cases the 
characteristic odour of burning shellac. Each sample when placed 
in alcohol went partially into solution leaving a residue, Mica and 
asbestos were present in some of the residues. If the binding mate- 
rial be, in all cases, shellac, it is evident that the softening tempera- 
ture is an indeterminate quantity. Shellac is somewhat viscous at 
ordinary temperatures, aud its viscosity rises rapidly with increase of 
temperature. Insulating bolts, one from each manufacturer, were 
placed in boiling water and were allowed to remain until they had 
assumed the temperature of the water—1e., 100 C. In each case the 
insulating material had softened so as to permit of moulding under 
slight pressure, The viscosity, ata given temperature, is also depen- 
dent upon the relative amount of shellac to the other material pre- 
sent. This amount is liable to variation in samples of the same type 
from the same manufacturer. 

The insulation resistance of an ordinary strain insulator is very 
large, and, if it were not for the large number of them which are con- 
nected in parallel on a trolley system, no consideration need be given 
to this point. It is difficult to determine rapidly the individual resis- 
tances in ohme, hence the following method of determining the rela- 
tive resistance values was devised. A Holtz machine, when run ata 
constant speed, owing to its practically infinite internal resistance, 
functionates asa constant current generator. For obtaining the com- 
parative values of the resistances of the insulators, euch a machine was 
used as a source of E. M. F., and an arrangement of apparatus was 
employed, in which the insulator under test and a mirror galvano- 
meter were placed in series with the spark-gap, while a resistance in 


which was included the leakage resistance of the Holtz machine and 
of the connecting wires was connected as a shunt. 

By connecting together the two terminals of the insulator by means 
of a copper wire, practically all of the current I, which is produced 
by the machine, is made to pass through the galvanometer, and it 
produces a deflection 0, Upon removing the copper wire, a current 
?, will flow through the galvanometer, giving a deflection 0,. This 
deflection will be inversely proportional to the resistance of the insu. 
lator (which may be denoted by X). The rest of the constant current, 
I, will paes through the shunt resistance R, which includes the leak- 


age paths. Representing this current by ¢,, there exists the relation 
xe tR 
tx 
or since I and iz are proportional to deflections 0 and 0, respectively, 
N 


x 

By substituting for X another insulator, its resistance can be 
quickly determined in terms of R in a similar manner. This method 
i8 better suited for getting the comparative resistances of insulators of 
the same shape than for getting their absolute resistance, A portion 
of an insulator's conductance unquestionably consists of surface 
leakage. The resistances obtained are given in Table III. in terms 
of an arbitrary standard. 


Table JII.—Insul«tion Resistances of Trolley-line Insulators, 


— —Globes— ————— — -Brooklyns — 
2 —21in.— vs —Small.— Large. — 
A D C A B C B C A D C 
61 98 17 .... 27 36 1 35 40 .... 07 39 27 
55 76 120 .... 55 18 1-5. 35 43. O8 41 27 
— . 61 37 1 — — 


Specifications fur the various furms of insulators used in trloley 
construction must vary with local conditions and with the policy of 
the user. Specifications for globe and Brooklyn strain insulators 
should cover the following points:—1. Dimensions. 2, Size of eye. 
3. All samples tested shall break in the eye. 4. The average ulti- 
mate tensile strength of all samples subjected to mechanical test shall 
not be less than A lbs., and no individual sample shall show a tensile 
strength of less than 85 per cent. of the average tensile strength of 
all the samples that are tested. 5. The average breakdown voltage, 
for samples which have been broken in the eye in the mechanical 
teat, sball not be less than B volts, and no individual sample shall 
break down at less than 90 per cent. of B volta. 

As to the values to be specified for ultimate tensile strength and 
breakdown voltage, the following are suggested, where high-class 
insulators for use on 500-volt lines are to be specified. 


B 
Ultimate tensile Breakdown 
strength in lb. voltage. 
241s esse,. EAT weston 6.000 . 7.000 
3in. globes....... "rom Nh 10,000 
Small Brooklyns .................. 9.000 ........ 10,000 
Large Brooklyns .................. 18.000 ........ 10.000 


Owing to the comparatively low softening temperature of the 
insulating materials generally used, and to the close proximity of the 
working conductor when in service, it is important that specifications 
for round-top hangers should impose a test for softening temperature. 
The following *' hot-rod test is suggested: 

Round-top hangers, when suspended free from draught in an 
inverted position by means of a bronze ear, weighing 807. and being 
5hin. long, the ear clamping the middle of a round rod of soft iron 
Jin. in diameter and at least 20in. long, between connectors, must be 
able, without breaking down or becoming permanently deformed by 
more than jin. to sustain a weight of 200lb. from the cap for one 
hour, a current of 200 amperes being passed continuously through the 
iron rod, the rod being cold at the etart. 


ELECTRICALLY-DRIVEN MINING PLANT. 
BY d. HOOGHWINKEL, 


The difficulties which have been experienced abroad have been 
overcome in shorter time and with less trouble owing to the mines 
being of a more recent date. 

As the application of electricity to drilling plant has been more 
neglected than its application to other mining apparatus, the writer 
intends to deal with this question, giving at the same time some 
results which were obtained by him in a number of mines on 
the Continent. It has been recognised that, in order to proceed 
quicker in cutting road ways through hard rock, tunnelling and shaft 
sinking, a more powerful drill than the ordinary hand drill ot 
* Conqueror" drill was needed. In some mines, therefore, com- 
pressed air drills were installed, mostly in cases where other plant, 
auch as coal cutters, &c., were driven by the same agent. However, 
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compressed-air plant is very expensive to lay down, very expensive 
to keep up, and as a medium of transport, most cumbersome 
and inefficient. Its adoption enabled shaft and roadway driving 
to be done in about half the time occupied by hand drills. If 
the series of holes are tixed simultaneously, the progress with rock 
drills is about 3in. per hour in very hard limestone to 5in. per 
hour in shales and sandstones. In one particular case four drills were 
used, and the coal consumption for working the compressor (20 H. r.) 
was 30lb. coal per hour, or 480lb. per day (four hours). The cost 
per yard progrese (including wages and explosives) varied from £8 to 
£12. Hand drilling would have cost 30 per cent. more and taken 
double the time. | 

Compressed air drills have, however, many disadvantages, in 
addition to those inherent to compressed air plant as such. 

The disadvantages of the air drill are: Deafening noise of the 
exhaust air, no power to draw back the drill when jammed in the 
bore-hole, large amount of power required (about four times as 
much as with the electrical drill) and large amount of space 
required. "These disadvantages, as stated before, are quite inde- 
pendent of, and in addition to, the disadvantages of the whole 
syetem—viz , heavy capital outlay, losses in the piping, cumber- 
some pipes, inefficiency, &c. As an advantage it is sometimes 
stated by mine managers that the exhaust air may be ueed to 
advantage in ventilating the face after an explosion. Now, it must 
be remembered that the air from several drills is about one-tenth of 
the amount required for clearing away the smoke of the lamps and 
the dynamite, and for a sufficient supply of oxygen, but at the same 
time that this small quantity is supplied at an exaggerated cost— 
viz., the high pressure at which it is brought to the face. It would 
be much cheaper to work an electric fan from the drill motor, which 
is idle after the shots are fired and the stones and mineral are being 
cleared away. 

Electrically-driven drills are of the rotating as well as the per- 

cussion type, the former being used in coal mines, soft ores, ealt 
mines, &c. "They have none of these disadvantages, but, on the con- 
trary, have come qualities which especially recommend them for cer- 
tain work, such as quick tunnelling, and where there is not much room. 
Their use also permits the employment of a few electric lamps on 
the working face, where lights are most needed, even if there is no 
other lighting installation. Each drill requires only 1 H P. to 2 H. p, 
according to its size, the working parts are few, and any kind of bit 
can be used. It strikes a cushioned blow when not in contact with 
rock, and then acts as a reamer, It is comparatively light and easy to 
fix, and about 30 per cent. cheaper in first cost than an air drill. 
The additional advantages secured by the use of electricity as a 
flexible and efficient transport medium are, of course, still more 
important. 
_ The first electric drills were made in Germany by Siemens, and in 
America by Van Depoele and Marvin. These drills were solenoid 
drills, and consisted of three solenoids, the two outer ones being sup- 
plied with alternating and the middle one with continuous current. 
Inside these coils a heavy steel armature was pulled up and down 
with the maximum magnetic force, and the drill was fixed to the 
armature, This type of drill was never a commercial success, prin- 
cipally because it became too hot after a two hours’ run and had to 
be exchanged for another one. This is one of the reasons why, in 
the United States, where other electrically-driven mining plant is so 
much used, electric drills are only just being introduced. Two 
successful electric rock-drills are the Siemens drill* (manufactured 
by Siemens and Halske) and the Gardner drill (made by the Gardner 
Electric Drill and Hammer Co., Ltd.). The two types are essentially 
on the same principle and are both reciprocating percussion drills. 
Merars. Siemens and Halske ure also making a rotating drill for soft 
ores, salt mines and sandstone quarries. The percussion drill 
receives its power from a 1 H.P. to 2 H P. motor, enclosed in a box, 
by means of a high-speed revolving flexible shaft. It is also possible 
to mount the motor direct on to the drill, which does away with the 
flexible shaft, but this arrangement requires more spare parts, as each 
drill has its own motor, and is aleo much heavier ind more difficult to 
handle. The drill is fixed to a piston and crosshead. The flexible 
shaft imparts motion to bevelled gearing at the end of the driving 
axle. On the opposite side of the axle is a gear which drives a 
flywheel The driving axle passes through the crosshead of 
the drill, which is provided with a slot. Two buffer springs 
give the piston recoiling power, one being located on the inside 
front end of the crosshead, and the other fitting snugly against 
the outer front. In order to drill a round hole, the drill-bit is 
rotated. The machine is simple in construction and strikes 
a blow of over 200lb. 400 to 500 times a minute. There are 
three sizes, weighing from 150lb. to 300lb., for different clases of 
work; for holes 7ft. deep with a 54in. bit, and for heavy work in 
hard rock, starting with 3in. bit for holes up to 9ft. deep. The 
motors weigh from 1751b. to 2251b. | 

As tothe working pressure, the writer is of opinion that three- 
phase current of 120 volts is the most advantageous, using a trans- 
former connected to the motors by flexible cable on a reel. If the 
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reel runs out, the transformer is moved on, and a length of high- 
tension cable is permanently put in. The special features of the 
Siemen's drill are :—Small amount of power required, variable length 
of stroke, no injury caused by sudden removal of resistance, auto- 
matic rotary movement of drill and automatic feed, regulated as the 
cutting advances. Also the speed is relatively high—420 to 450 per- 
cussions per minute. 'lhe motor working with a pressure of 110 to 
120 volts, preferably, is mounted in a box containing the fuse and 
starting switch, and connected with the machine by a leather pro- 
tected flexible shaft. The separate motor hes the advantage that 
fewer spares are necessary percussion as well as rotating drills can 
be used—and that a small fan may also be coupled to it for ventila- 
ting after firing shots. For rotating drills it is often advisable to 
mount the motor direct, as the weight is not excessive. "The results 
of more than 500 electric drills used in coal, iron ore and gold mines, 
&c., have come up to expectations as a rule. But it must not be for- 
gotten—and the results depend, to a large extent, upon that condition 
—that only qualified and skilled men must be employed in handling 
the drill. Further, there must be a sufficient number of spare parts 
for each machine, and a reserve of one machine to every two 
machines at the working-face. If the drills are carefully looked 
after, and brought to the surface immediately any damage has been 
done, they will fully come up to the requirements of the engineer. 

It has been found that the output of electric drills varies very 
much with the number of revolutions of the motor. Therefore it is 
esrential to keep the motor speed as constant as possible. As a rule, 
5 per cent, is the limit for pressure variations allowable at the face. 
The output obtained in several mines—:.e, the Gottersegen coal 
mine in Lugan, the Courl coal mine near Dortmund, the iron ore 
mines in Silesia and Hungary, the soft iron ore districts near Metz 
and in Luxemburg, which contain minerals of three different classes 
was, on an average :—In granite, ironstone, partings, &c., 4in. per 
minute ; in coal, hard sandstone, hard limestone, shales, &c., 8in. 
per minute; and in sandstone and soft iron ores, 16in. per minute. 
These figures give a good average obtained with skilled men, but 
owing to local circumstances they are liable to be reduced. In coal 
mines, electric drills may be most advantageously ueed in shaft- 
sinking and tunnelling, but it must be remembered that the width of 
the workings at the face must not be less than 9*t , so that two drills 
can be installed side by side, each being handled by two men. As 
a proof how fast it is possible to drive roadways by means of electric 
drills, it may be mentioned that the writer drove a 6ft. roadway in 
the Pug ore mine Fentech, in Luxemburg, at the rate of 150yds a 
month. 


ELECTRICITY A8 A MOTIVE POWEB ON TRUNK 
LINES.* 


BY C. L. DE MURALT, 


From the standpoint of those in cbarge of the railways, every 
dollar spent on electric equipment must be considered as an excess 
charge against the electric railway, and, as such, the expenditure 
will only be warranted if the saving in transportation expenses and 
in depreciation of plant, or the increase of business, will eneure a 
material dividend on the increased investment. Let us dismiss, 
from the beginning, all considerations as to the convenience and 
comfort of passengers, for the reason that, although better facilities 
in this respect often pay for themselves, freight business is at present 
the principal source of revenue, and therefore of more interest to the 
railroad manager. We thus find that, if electricity is to be adopted 
at all, it ought to provide a more economical method of transporta- 
tion. We, therefore, have to look carefully into the question of 
operating expenses, and in doing this it will probably be best to 
adhere to the following five points for purposes of comparison 
betweeen the two systems: Firat, cost of a unit amount of fuel: 
second, amount of ueeful work realised from this fuel at the driving 
wheels ; third, cost of conducting transportation or handling trains ; 
fourth, cost of repairs to machinery; fifth, cost of repairs to 
roadway. In regard to the first point, the cost of fuel should be 
taken as being equal on any given road for both systems; although, 
in some cases, electric central stations might be able to make use of 
a cheaper coal or oil than would be possible or advisable on locomo- 
tives. Passing on to the second point, the amount of useful work 
realised at the driving wheels, we find that a convenient way of com- 
paring the two systems in this respect will be to determine in each 
case the cost of motive power per train-mile. The following two 
trains may be taken as representing fairly typical conditions : an 
average passenger train, weighing between 200 and 250 tons, running 
at an average speed of 35 miles an hour, and an average freight train, 
of about 800 tons, making about 15 miles an hour. We shall, there- 
fore, try to find out the cost under either system of hauling these 
trains 1 mile. | 

Let us suppose for a moment that, in the case of the electric 
system, the railway company does not build its own central stations, 
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but, as is often done in street railway practice, buys the electric 


current from electric power companies, whose planta are conveniently 
With a modern alternating-current power 


situated along the line. 
transmission, it will be possible to supply 100 and more miles of 


track from one central station ; the latter will, therefore, be of 


considerable size, which will permit the installation of large 
generating units, with the combined advantage of comparatively low 
first cost and high working efficiency. Such a station would be able 


to sell the horse-power hour, taken at its switchboard, at about half 


a cent. The electrical energy thus obtained will then have to be 
distributed by the railway company along its track to the various 
locomotives, and there transformed by the electric motors into 
mechanical energy. At present, the average efficiency of such a 
transmission system may be taken at about 60 per cent., which means 
that, for each horse-power-hour required at the axle of the loco- 
motive, 13 horse-power-hours will have to be produced at the 
centralstation. The cost of one horse-power-hour at the drivers thus 
works out to be about eight-tenths of a cent. The above-mentioned 
passenger train would take about eight horee-power-hours per mile, 
the freight train about 17 horse-power-hours. The cost of motive 
power per train-mile would therefore be in the neighbourhood of 
64 cents for the average passenger train and 134 cents for the 
average freight train if the enerpy is obtained from a steam 
central station. In the case of a hydro-electric plant the figures 
are somewhat different. Most central stations of this kind are 
able to sell the horse-power at about $20 per year, some even 
as low as $10. Assuming for the distributing system the same 
ficiency as above, this would bring the cost of one horse-power- 
hour delivered at the drivers to something between one-quarter 
and one-half of a cers. The cost of motive power per train-mile 
would thus be 4 cents or less for the average passenger train, 
and not more than 83 cents for the average freight train. Unfortu- 
nately, the performance of the steam locomotive cannot as readily be 
expressed in figurer, as the coal consumption per train-inile varies 
within wide limits. From the reports of a great number of railways 
it is, however, evident that the average coal consumption for all 
trains of any one road will be considerably over 100lb. per mile in 
most cases, A very conservative estimate will place the average coal 
consumption of & passenger train, operated under the conditions 
mentioned above, at about 60]b. per mile, and of a freight train as 
above at 150lb. With coal at $2 per ton, or one-tenth of 1 cent per 
pound, this brings the average cost of motive power per train-mile to 
about 6 centa for an average passenger train, and about 15 cents for 
an average freight train. 

The motive power obtained by the double conversion of steam or 


water power into electricity and back into mechanical power by 


means of electric motors is not any more expeneive than the 
motive power obtained by the single conversion in the direct- 
acting steam engine of the present-day locomotive. As a matter 
of fact, the electrical energy will in most cases turn out to be 
the cheaper of the two. We shall however, not claim any 
superiority in this respect, but take note only of the fact that, 
when calculating the cost of the electric horse-power-hour, the 
central station plant was supposed to be owned by an outside 
party. The price arrived at does, therefore, already include the 
operating expenses of the plant. as well as interest and depre- 
ciation on the capital invested therein, and the only additional 
investment which the railroad company would be called upon to 
make would be the capital required to instal the electrical distributing 
qm along its track, assuming the cost of electric locomotives to be 

e same as that of steam locomotives, and the other rolling equip- 
ment to be identical for either system. "That a very fair return can 
be paid on this amount by the savings effected in operating expepses 
through the adoption of electricity as motive power will be shown 
in the following considerations. We are thus brought to the third 
point of comparison, the cost of conducting transportation or handling 
trains. The total expense classified under this heading is made up 
of the following items :—Cost of motive power (fuel); water supply 
to locomotives ; oil, waste and other supplies; wages of engineers, 
firemen, wipers and turners; wages of other trainmen ; wages of 
switchmen, flagmen and watchmen ; all other expenses, such as 
wages of station agents, train dispatchers, station supplies, &c. Of 
these different items, only the first four would be seriously affected 
by the adoption of electricity, whilst the wages of trainmen other than 
engineers, firemen or roundhouse men, the wages of switchmen, 
flagmen and watchmen and all other expenses may be taken as being 
practically the same in both cases. We have seen above that the cost 
of one unit of energy expended on the track may be called equal for 
electric and steam locomotives ; but this does not necessarily mean 
that the total cost of motive power will also be the same in both cases. 
As a matter of fact, a handsome saving will be made on this account 
by the use of electricity, because the weight of an electric locomotive 
required to haul a given load will be much less than that of a steam 
locomotive of equal capacity ; because, also, the coal consumption of 
a steam locomotive is largely dependent on the skill with which it 
is handled, whilst this does not, or at least not to the same degree, 
affect the ¢fliciency of the electric locomotive ; and, finally, because 


all switching work will be performed much more cheaply. In the 
case of steam engines, there is a great amount of dead weight hauled 
over the track in the form of tender, ccal, and water. A locomotive 
weighing, say, 60 tons, will have a tender weighing about 30 tons, 
and probably 10 tons more in coal and water, which makes a total of 
100 tons, of which not much more than half reets on the drivers, Now, 
it is no exaggeration to say that an electric locomotive of 50 tons only, 
having its total weight on the driving wheels, will do just as much 
useful work. If the locomotive were to be combined with one of 
the cars, either freight or passenger, as would probably be done in 
most cases, the reduction in weight would be still more obvious. In 
modern high-speed passenger service, the weight of the locomotive 
and tender often represents from 30 to 40 per cent. of the entire train 
weight. With local passenger trains this percentage will, of course, 
drop considerably, and it will be still lower in freight trains. But, 
whatever it may be in any given case, it is evident that with an elec- 
tric locomotive it would be less than half as much ; and, as any 
reduction in the train weight represents just so much saved in motive 
power, the difference in the weight of the two kinds of locomotives 
will represent a saving in the cost of motive power of at least 5 

cent. It is not as easy to determine what influence the skill of the 
engineer and fireman has on the efficiency of the steam locomotive. 
From actual records, it is quite certain that the coal consumption 
may vary as much as 10lb. to 15lb. per train-mile out of a total of 
perhaps 100lb. But it is difficult to draw an average; and, in order 
to be quite fair, it may therefore be better to drop this point entirely. 

The saving effected in the operation of switching engines is more 
easily expressed in figures. When we consider the character of work 
performed by these engines, which are in motion only a small part of 
the time, and yet have to keep a full head of steam on during the 
intervening periods of rest, we come to the conclusion that electric 
locomotives, which draw energy from the station only when doing 
work, will be able to save at least 30 per cent. of the energy used in 
this service. The coal consumed by switching locomotives is, on 
most railways, between 15 and 20 per cent. of that used by all the 
freight and passenger locomotives combined ; and the saving under 
this item can thus be said to amount to another 5 per cent. of the 
total cost of coal. Add this to the 5 per cent, saved by the reduc- 
tion of train-weight, and we find that the total cost of motive power 
will be reduced at least 10 per cent. through the adoption of elec- 
tricity. As to water supply, electric locomotives do not use any 
water, and therefore the whole of this expense could be saved, and 
with it the water cranes along the line, with all the trouble they 
cause during frost. The cost of oil, waste, packing for stuffing boxes, 
and similar supplies could be greatly reduced. "There are probably 
20 times as many parts that require lubrication on a steam engine as 
on an electric motor, and some of these parts, such as the cylinder, 
require a large amount of lubricant ; then steam locomotives are 
wiped off every day, electric motors not once a week ; no packiug is 
required for electric motors; &c. This item will, therefore, certainly 
be reduced 50 per cent. The wages of engineers, firemen, wipers and 
turners will also allow of a considerable saving. In steam railroad 
practice, each locomotive must be fitted with a steam engine, boiler, 
water tank and coal bunker, and these parts take up to much room 
that they must necessarily be made up in the form of a separate car 
on its own wheels, except in the case of small dummy engines. In 
the case of the electric locomotive, there is ample space on the trucks 
of a full size steam railway car, whether freight or passenger, to 
locate au electric motor equipment of sufticient capacity to do the 
heaviest work required in railway service, It would, therefore, be 
well to combine the electric locomotive with\a baggage car in the 
case of passenger trains, and with a caboose in the case of freight 
trains. Besides the reduction in weight thus dbtained, it would 
then be possible to dispense entirely with the services of the fireman, 
as the baggage master in the one case, and the conductor in the other, 
would take the place ot second man on the locomosive for all cases 
of emergency. Fhe number of round-house men necessary for clean- 
ing the electric locomotive would certainly also be qmaller, and a 
conservative estimate would therefore place the reduction in wages 
of enginemen at about 25 per cent. 0 . 

If we now consider the fourth point—the cost ol repairs to 
machinery —we find that the cost of maintenance of the (cars should 
be the same in either svstem ; but this is not the case when it comes 
to the maintenance of the locomotives. According to very good 
authorities, the cost of locomotive repairs may be apportioned to the 
various parts as follows :—Running gear, 20 per cent. ; machinery, 
30 per cent. ; boilers, 20 per cent.; lagging of boilers and painting, 
12 per cent.; smoke box, &c., 5 per cent.; tender, 13 per cent. In 
the case of electric locomotives, the last four items, or just 50 per 
cent. of the total cost would entirely disappear, and it is certain 
that the amount of the other two would be greatly reduced, as the 
number of wearing parts is much smaller in an electric motor than 
in a steam engine. The saving in cost of locomotive repairs could, 
therefore, be safely assumed as 50 per cent, as this would in 
practice certainly be more than realised. Coming, finally, to 
the fifth point, and comparing the relative cost of repairs to 
track, we have, on the one hand, the effect of the unbalanced 
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condition of the steam locomotives upon the track ; on the other 
hand, the additional expense of keeping the electric contact line 
in good repair. Both are equally difficult to express in figures with 
any accuracy. In all probability they will pretty nearly compensate 
one another; but, in any case, the difference resulting cannot be 
more than a small percentage of the total cost of repairs to track, 
which in turn makes up but a smail portion of the total operating 
expenses. "The difference will in no case exceed a fraction of 1 per 
cent. of the latter. Let us now investigate the question of first cost. 
We have seen above that, with electrical energy supplied by separate 
companies, and assuming the rolling-stock to cost the same in both 
cases, the electric system will nevertheless require an increased 
investment to pay for the distributing system along the line. It is 
evident that the interest ou this investment represents a fixed charge 
per mile of track, which will have to be offset by a saving in opera- 
ting expenses, and this can, of course, only be done if the traffic over 
the road has a certain density. The latter condition, however, is 
met much more often than is generally supposed ; and that our 
large trunk-line systems do not make an exception in this respect, 
will be seen by examining one or two cases a little more closely. 
Let us take, for instance, the Pennslyvania and the New York 
Central and Hudson River Railways. The former operated last year 
a total of 3,670 miles of line, the latter a total of 3,320 miles. With 
an alternating-current high-potential system the electric equipment 
of the line would not cost more than $6,000 to $7,000 per mile, 
including second, third and fourth tracks and sidings, or a total of 
$25,690,000 for the Pennsylvania and $23,240,000 for the New York 
Central If we count 10 per cent. for interest, sinking fund, &c., 
this would represent an annual charge of $2,569,000 in the one case, 
and $2,324,000 in the other. The operating expenses for these two 
roads during the last year were made up as follows :— 


Pennsylvania. N. Y. Central. 
Fuel for locomotives (motive power) .. $6,000,133.04  .... $4,635,877.09 
Water for locomotives ...... Peak 335,286.00 295,582.71 
Other supplies for locomotives ...... 382,548.12 334,672.56 
Wages of engineers, firemen and 
round-house men 5,716,847.83 4,829,442.54 
Wages of other trainmen .......... 4,442,127.34 2,991,33 1.66 
Wages of switchmen, flagmen and 
watchmen sc ids cae er yrs 3,900,427.49 .... 2,511,552.06 
Other expenses for conducting trans- 
portation. ngn paan 14,510,541.88 .... 11,607,537.54 
Repairs to locomotives ............ 4,412,983.29 3,608,97 1.89 
Repairs to other equipment ........ 10,674,725.61 ....  5,661,991.79 
Repairs to roadbed lll. 8, 511,935.48 .. . . 6, 145,311.10 
Repairs to structures . 4, 122,017.98. . 2, 454,690.96 
General expenses. . I. 858, 319.09 .. . 1, 786,494.17 
Grand total S864, 927,894.05 . . 846,863, 489.13 


Applying the figures found during the course of our investigation, 
this list will allow of the following reductions if electricity were 
adopted as motive power :— 


Fuel, 10 per cent., o&r,;,l᷑ eee $600,013.39 .. $463,587.71 
Water, saved entirely ............ eer 335,286.00 . 295,582.77 
Other supplies, 50 per cent 191,274.06 .. 167,336.28 
Wages to engincers, &c., 25 per cent.. 1,420,211.96 .. 1,207,360.63 
Repairs to locomotives, 50 per cent 2,206,491.65 .. 1,804,485.95 

Total amount saved ......cccecee: $4,762,277.06  $3,938,3538.34 


In the case of either railway, the amount saved would be almost 
double the amount necessary to pay a handsome return on the 
additional investment, and it will be remembered that we have been 
extremely conservative in every part of our estimate. Similar 
figures apply to most of our large railways ; and we thus come to 
the conclusion that it is not in the cost of fuel alone that we may 
expect to find the economy of the electric system. Some of the other 
items taken together add up to a very important amount, and will 
cause the operating expenses of most of our railways to be smaller 
by using electricity than by using steam, without mentioning at all 
the advantages of increased comfort to passengers, and the possibility 
of greater speed should this be desired. If water-power can be used 
for producing electricity, that will simply mean an additional advan- 
tage; in which case, the cost of motive power will be greatly 
reduced, and the saving thus effected will amount to at least one- 
third of the total amount now spent for fuel, and often to a great 
deal more. For a railway like the New York Central, capable of 
supplying practically its entire system from the water-power of 
Niagara Falls, the upper Hudson and the St. Lawrence, this would 
represent an additional saving of more than one and a-half million 
dollars yearly. Of course, even with these convincing figures it would 
not do to imagine that a complete trunk-line system of several 
thoueand miles of line could be converted from steam to electric 
traction all at once. Yet there is no reason whatever why electricity 
should not be adopted immediately on those sections on the line 
where the ove is most apparent. Instead of spending each year 
large amounts for additional steam engines, as has to be done at 
present, these amounts could be used for gradually acquiring all the 
necessary electric locomotives ; and, in the meantime, the steam 
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locomotives thus rendered superfluous on the sections operated elec- 
trically could be used to complete the rolling stock of the sections 
still employing steam. The traffic could be carried on in exactly 
the same way, whether steam or electricity was used as motive 
power, and thus the change could be made without interfering at all 
with the regular operation of the line. Hardly anybody doubts that 
the public would greatly appreciate the advantages inherent in elec- 
tric traction, and the above figures go to show that the change would 
in the great majority of cases be accompanied also by an increased 
net revenue for the railroad company. 


COMMUTATOR LOSSES.* 


BY W. B. HIRD. 


The loeses at a commutator eurface are mainly due to two causes— 
(1) the C*R loss due to the contact resistance between the brush and 
the commutator ; (2) the mechanical friction between the two sur- 
faces. These can both be expressed algebraically quite simply if we 
know the specific resistance of the contact surface and the coefficient 
of friction. If w is the width of one brush, / the length along the 
commutator of all the brushes on one spindle and p the number of 

wl 


spindles, then the area of, say, positive brushes 77". If pis the con- 


tact resistance of 1 sq. in. of brush, the resistance of the positive 


brushes will be 2p and with a total current, C, the watts lost 
area pwl 


will be C nu Since this loss occurs at the negative as well as the 
yw 


positive brushes, the total C?R loss on the commutator will be 
ia Similarly, the losses due to friction can be written as 
pw 
K x rin x F x mel. Where d is the diameter of the commutator, n 
number of revolutions per minute, F the pressure per square inch of 
the brushes, and K a constant, including the coeflicient of friction, 
and also a numerical constant, depending on the units in which the 
other quantities are expressed, and which is introduced to convert 
the result into watts, The total losses on the commutator will 
then be 


Watt? Krdn Fil. (0) 
pul 

The value of F can be measured fairly accurately by a spring 
balance. The value which will give the best results depends on the 
quality of the carbon, and also very largely on the condition of the 
commutator. If the commutator is not running perfectly true, or if 
the surface is not good, or if the machine is subject to much vibration, 
tending to throw the brushes off the commutator, a larger value will 
be required for F than if all these conditions are favourable. Under 
the best conditions of running, increase of pressure will, up to a 
certain point, reduce the value of p, the contact resistance ; but 
a point is soon reached where no great advantage in this respect is 
obtained, while the friction losses are, of course, directly increased by 
any increase in the value of p. The most favourable pressure under 
good conditions—that is, with a smooth aud true commutator and no 
vibration has been given by various authorities, notably by Parshall 
and Hobart, as 1]lb. per square inch. ; if the mechanical conditions 
are good there is no great decrease of contact resistance obtained by 
increasing the pressure beyond this. We may, therefore, take the 
value of F as 1]lb. per square inch. The constants of K and pin 
the formula will vary with the quality of carbon used, and they 
should be determined experimentally on a line of machines for any 
given quality of carbon brush. In addition to the main losses dealt 
with in the general formuls, there are no doubt secondary losses due 
to unequal distribution of the current over the brush face, and in 
some cases to sparking at the brushes, but the causes of these secon- 
dary losses are too obscure and complicated to be readily calculated, 
and I have never seen any attempt at expressing them more 
accurately than by adding a percentage to the main losses to cover 
these additional stray losses. If the values of K and p are obtained 
from experimental results, the values so obtained will, when substi- 
tuted in equation (1) cover these secondary as well as the main 
losses. The secondary losses should in any case not be important. 
There should, of course, be no sparking to heat the commutator of 
a well-designed machine. The case frequently occurs where, with 
a given speed and a given diameter of commutator, we have to 
determine the beet dimensions of brush to collect a given current. 
Under these conditions we can simplify equation (1) 407 is now a 
constant, say K, and KzdnF is also a constant, say = K, while pwl 
is the total area of the brushes, say =; we therefore get 


WTK... 00 


and if we vary the », the condition to get the lowest value of W is there- 
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fore ( K. jda: ) (OK e] ds) 0, ie, K. Ki; therefore Ks» =K, l, 
LZ 


2. e., the condition, in order that the total watts lost may be a mini- 
mum, is that the watts lost in friction (Ker) should be equal to the 
watts lost in C'R(K,/«). By finding the value of the brush area (x), 
which satisfies this condition, we at once determine the minimum 
loss possible under the given circumstances. It is now only 
necessary to see that we have a suflicient surface to get rid of 
the amount of heat generated, and, since the commutator diameter 
is fixed, we can only do that by giving the commutator the 
necessary length; if m is the number of watts we are prepared 
to lose per unit area of the commutator, then W/m — «dl, and since 
we have found the value of x giving us minimum loss, we have, by 
combining this with (2), all the data necessary to find J, the length 
of commutator, and pw, the total amount of circumference covered 
by brushes. I have here taken / to represent the total commutator 
length, as well as the length of brush ; although this is not strictly 
accurate it can, I think, be justified from the simplicity it gives to 
the equations. 

Although the above case, in which we consider the length / only 
to vary and to be the unknown which we have to determine, is the 
most important, because, as we have already seen, the diameter and 
speed are usually already fixed from other causes, it 13, nevertheless, 
interesting to notice that, if we have any latitude of choice, an 
increase of diameter always leads to increased loss, since the peri- 
pheral speed is thereby increased, and the friction losses therefore 
go up; but that, if we consider the question from the point of view 
of temperature rise, an increase of diameter is good, because the 
radiating surface goes up more quickly than do the watts lost. It ie 
evident from inspection of equation (1) that increasing «l increases 
the term Kd, Fyrel, whilst 407% el remains unchanged, the total 
losses are therefore increased but 1t we divide by m/l we get 


an expression for the watts lost per unit area which evidently 
decreases as d is increased. It is evident that, if we calculate 
the brush area required to give the minimum loss under varying 
conditions of current, peripheral speed, &, the current density 
which will result will be different in diflerent cases, and that 
the very common practice of specifying that a certain current density 
per unit brush area shall not be exceeded is not founded on 
any reasonable principle. The correct current-density in the brush 
can only be ascertained by considering each case on its merit, and the 
very common practice of specifying a current-density for all cases 
can serve no useful purpose whatever ; it unnecessarily restricts the 
designer, and results in an extravagant commutator if it is fixed ata 
lower value than emerges from a full consideration of the case under 
discussion, while, if it errs by being too high, it is meaningless, and 
is simply ignored. The fact is, that specifying a general value of 
current-density in a carbon brush is just as meaningless as specifying 
a current-density in armature conductors ; in neither case can it lead 
to any useful results, while under some circumstances it becomes 
positively harmful. The area of brush which gives a minimum loss 
can be departed from to a considerable extent without making any 
very large increase in the watts lost—that is, the curve, representing 
the relations existing between brush area and watts lost, does not 
come to a very sharply defined minimum, but is pretty flat, eo that 
considerable departure from the really best value of the brush 
area can be made (so as to use standard brushes, and so on) 
without materially affecting the results. It is also well to 
notice that, as there is in practice very considerable difficulty in 
insuring that the whole of the brush surface is really in intimate 
contact with the commutator, the best results will be obtained by 
making the brush of greater area than the calculated value rather 
than smaller. The fact that the whole of the brush surface does not 
bear on the commutator does not alter the friction losses, the spring 
being set so as to give a pressure of, say, 1jlb. per equare inch on the 
total area of the brush. If, to take an extreme case, only half of the 
area is really in contact, the pressure per square inch will be 24]b., 
and the total friction losses will remain unaltered ; but the contact 
resistance, and therefore the C'R lorses, will be doubled, and the 
condition which gives minimum loss, namely, equality between C'R 
and friction losses, will therefore not be fulfilled. To bə on the safe 
side it is therefore prudent to make the area of the brush greater 
than the estimated best value, to make allowance for the want of 
accurate bedding. 
DISCUSSION. 

Mr. W. B. SAYERS (communicated): The principles upon which 
Mr. Hird's equations are founded &re undoubtedly the correct ones, and 
it seems clear that for a given brush pressure the total losses will be a 
minimum when the C*R and the friction losses are of equal magnitude. 
As regards secondary losses, it seems to me to be obvious that the instan- 
laneons arca. of actual contact between a brush and the commutator is 
an indeterminate quantity. It will be some fraction probably a small 
fraction ot the area of the brush surface. Its value will depend upon the 
truth of the commutator as the eylinder, the state of its surface, the 
nearness with which the commutator surface lonrzitadinally approaches 
a right line and the amount of and play of the armature; the combined 


elasticity of the copper and the carbon, and to the relative periods and 
amplitudes of vibration of each part of the brush holder and commutator. 
I have become accustomed to imagine that if by any means the actual 
superficies by which the current passes between commutator and brush 
could be rendered visible, one might see a dappled appearance constantly 
changing like the waves of the sea in sunlight, the points of light indi. 
cating the instantaneous points of transference of current between com- 
mutator and brush. Of course, the upshot of it all is that in practice we 
must give the brush area a covering value and make the commmutator 
large enough to provide sufficient surface to get rid of the heat generated. 

Mr. J. M. M. MUNRO was of the opinion that experimental results, 
irregular though they be, would prove to be, as hitherto, the best guides 
to all concerned ; the usefulness of the formula given in Mr. Hird's Paper 
was curtailed by a number of uncertain elements. 

Mr. W. B. HIRD, in reply, said that the chief criticisms which had 
been made referred to the fact that constants, the value of which ia 
acknowledgedly difticult to determine with accuracy, appeared in his 
general formula, thus vitiating its value for practical purposes. llis 
contention was that, in order to make use of the experience gained on 
one machine in designing another to work under totally ditferent con- 
ditions, i& was necessary to have some general formula based on our 
theoretical knowledge of the relation between the different quantities 
involved, and that if this formula fairly represented the facts, then 
experience must be brought in to determine the correct value of the con- 
stants, and we then had a means of applying our experienced gained to 
different designs. That some such method is necessary he thought all 
would admit, otherwise we should have to experiment afresh whenever 
we came toa set of conditions such as had not before occurred in our 
experience. Mr. Pickstone had mentioned that he had found cases where 
reducing the section of the brush caused the commutator to run cooler. 
That, of course, was exactly his point, and went to prove that there was 
one brush area which gave the minimum losses, and that a brush area in 
excess of this would give increased losses, just as a smaller area would 
also give increased losses. 


SURVEYS FOR ELECTROLYSIS AND THEIR 
RESULTS.* 


BY D. H. MAURY. 


No problem which at present confronts those charged with the 
preservation of underground pipe systems is of more vital impor- 
tance than the protection of these pipe systems from electrolysis. 
It is important that every pipe owner should know as much as 
possible of the progress of the damage, and of the actual conditions 
as they from time to time exist, in order to be thoroughly prepared 
for action when the time comes. Naturally, the best method of 
getting this information is to secure the aervices of a competent and 
reliable expert to investigate and report; but a great deal may be 
accomplished by any intelligent water-works superiutendent having 
only a rudimentary knowledge of electricity. Let us assume that 
the objects of the survey are to trace, in a general way, the flow of 
current from rails to the pipes, along the pipes, and from the pipes 
back towards the rails or other return conductors, to prove the origin 
of, and responsibility for, this current; and to get some ide), 
necessarily approximate only, of the amount of damage caused by 
it. A map should first be prepared showing clearly the location 
and siza of all the mains, and the location of all street railway tracks 
and power stations, and of the return conductors leading back from 
the rails to the generators. 

The first step in the survey will usually be the reading of the 
difference of potential between hydrants and rails at various parts 
of the system. Two men besides the observer make a good 
working party for this purpose; and with a light waggon to 
transport men and instruments, from 25 to 40 such readings can 
be taken in a day. It is advisable to continue the observations at 
each point for several miautes, so as to note the extreme variations 
when cars are near by as well as when they are not in the vicinity. 
The measurements of difference of potential between hydrants aud 
rail should be taken more with a view to getting a general idea of 
the normally positive and negative areas, so as to locate the best 
places for afterwards exposing the mains for inspection than for 
any other purpose. They will, of course, indicate the territory in 
which the deepest pittings will be caused to mains and service 
pipes by the current which is permanently leaving the pipes to 
return to the rails or other conductors leading baok to the power 
station. Such injury goes on more rapidly in the neighbourhood 
of the power station, or where the return conductors are connected 
to the rails, but it is by no means confined to this territory. Fer 
instance, it will be usually found that at the extreme dead ends of 
car tracks, the mains will be strongly negative to rails when cars 
are using current near by, and slightly positive to the rails at all 
other times. This means that in these outlying districts current 18 
leaving the pipes, and pitting them just as in the districts near the 
power station, though less rapidly. The mains will also be pitted 
at every point in the city at which they happen to be positive t? 
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any other adjacent piping system, or to the earth, or to anything 
in the vicinity ; in short, which will offer any sort of conducting 
path from the mains back to the power station. "The voltmeter 
readings also incidentally throw some light upon other points, such 
as possible underground connections between rails and mains, the 
condition of track bonding in the various districts, &c., but unless 
supported by actual measurements of current flow, and inspection 
of the pipes themselves, they form insuflicient evidence on which 
to base an action, and their importance in this respect has been 
too often exaggerated. Unless the pipe system is unusually large, 
from 75 to 100 such readings will generally be sufticient for practical 
purposes. 

The results of these observations having all been clearly plotted 
on the map, the next step will be to study them in connection with 
the location and size of the mains, and the location of the rails and 
return feeders, in order to get some idea as to the best places to 
make excavations to expose mains for inspection and for measure- 
ment of current tlow. "These excavations should not be confined 
to any one district, but should be so distributed that each one may 
give results which shall as nearly as possible fairly represent the 
conditions in the territory surrounding the particular excavation. 
Some excavations should be made where the mains are normally 
positive to the rails ; some where the mains are normally negative, 
and others where they sre alternately positive and negative, at 
what have been erroneously termed ‘‘ neutral points." As a matter 
of fact, there are no neutral points," for the varying conditions 
of load in a street railway system cause the point at which there 
may be for the moment no difference of potential between mains 
and rails, to keep continually moving in and out, its travel frequently 
extending over a mile, and sometimes much more. One or more 
excavations should be made near the extreme outer limits of the 
car lines and mains, preferably where both the car lines and the 
main on the same street are dead ends.“ At such points the 
current in the mains can be clearly and conclusively shown to come 
from the operation of passing cars, as every movement of the needle 
can be seen to be directly coincident with the corresponding move- 
ment of the controller-handle on the car. One or more excava- 
tions should be made near the power station, or return feeder taps 
leading thereto, to prove that the current in the mains returns to 
the power station ; and it is well to carry on a series of readings at 
one of these points as well as at one of those at the outer end of the 
car track, from, say, 11 o'clock at night until the cars begin to 
run again next morning ; an observer, with compared watch, being 
detailed to note the exact time when the last cars go into the shed, 
and when the first cars leave it in the morning. In this 
manner the flow of current can be absolutely proven to be 
caused by the operation of cars from the generator at the 
power station. If there be two or more street railway systems 
operated from separate power stations, it will not be possible 
to identify the current in the centre of the system as being 
produced by any particular generator; but it is perfectly easy to 
prove that some current from each generator does go on to the 
pipes at the outer end of its trolley system, and that a correspond- 
ing amount of current does leave the pipes for that generator when 
the pipes are positive to the rails near the power stytion. If the 
street railway companies attempt to protect themselves with the 
specious plea that in order to collect damages from one of them, 
when all are causing it, it is necessary to exactly apportion the 
amount of damage for which each is responsible, their defence will 
only react upon themselves, for it will serve to emphasise the fact 
that the only possible relief from the evil is for all of them to cease 
to cause the damage, which can only be accomplished by the complete 
removal of all of their currents from the rails and earth. 

The injury caused by electrolysis may be divided into, direct 
damage and incidental damages. Under the first head may be 
classed : The injury caused to the mains and service pipes by 
currents which leave their outer surface wherever they are positive 
to the adjacent earth. This injury goes on fastest in the territory 
near to the power station or to the points at which return feedera 
leave the rails for the power station. As the pipes are at times 
positive to the earth at points remote from these centres, the 
injury from such outside pittings takes place, though usually at a 
slower rate, at points distributed almost all over the system. Many 
actual cases of serious pittings have been found miles from the 

wer station and at long distances from the rails. Ic is possible, 

y careful examination at many points properly distributed over 
the system, to make a reasonably fair estimate of the extent to 
which the mains and service pipes have been damaged by this class 
of pitting. The last two large piping systems examined by the 
writer showed an average depreciation, all over the entire system 
of mains, and due only to outaide pittiugs on the mains, of between 
21 and 23 per cent. 

The depreciation from this cause can be expressed in percentages ; 
but it must be borne in mind that the amount deduced from these 
percentages, if based on the actual original cost of laying the pipes, 
is by no means a fair measure even of the damage due to this class 
of pitting alone, for the cost of replacing single lengths of pipe 


piecemeal as they break is often many times the cost per lineal 
foot of laying the mains in the beginning. To the cost of the extra 
materials and labour required for the actual repairs there is also to 
be added the labour of shutting off and draining the mains and 
the loss of water to the pipe owner ; and as it is usually the case 
that mains are laid in advance of paving, there is, as a rule, the 
added expense of re-paving the street over the pipe, and the diffi- 
culty and danger of working under increased congestion of traffic 
in the streets. The percentage of injury to service pipes due to 
pittings of a given depth is naturally greater than that to the mains 
because the service pipes are thinner ; the breakage of a main, on 
the other hand, is, of course, much more serious when it does occur 
than that of a service pipe. 

The injury caused by pitting inside the mains near the joints, or 
on the outside of spigot ends, under the lead at the joints, or 
inside the sockets of bells, over the lead, or on the lead itself, is 
unquestionably the most serious, for it must occur whenever, in 
any part of the entire system, the mains are carrying current, 
There is no way of guarding against it, and no means of telling 
where it will occur first. The outside pittings in the body of the 
pipe may be seen going to the expense of exposing the pipe The 
joint pittings cannot be seen unless the pipe is cut open for inspec- 
tion. The first result of these pittings is usually a small leak, 
which, in sandy soil, may run unnoticed for a long time. The 
escaping water finally cuts away the lead until the joint blows out, 
or else until the soil under the main is undermined so that the 
main settles and breaks. From the circumstances of the case, it is 
impossible to express in reasonably accurate figures the percentage 
of depreciation due to these joint pittings ; but the writer has of 
late years found hundreds of instances of serious injury from this 
cause alone. Naturally, the injury goes on most rapidly where the 
mains are carrying most current, and the territory in which the 
worst joint pitting is found is, therefore, roughly speaking, a zone 
or belt surrounding the location of power station and return feeders, 
but at a considerable distance from them. This is explained by the 
fact that mains gather current at their outer ends up to the point, 
where, at the instant, there is no d'fference of potential between 
mains and rails, and lose it from this point in towards the power 
station, thus carrying the greatest current at about this temporary 
neutral point. A striking instance of such joint pittings was shown 
on the spigot ends of 16in. pipes which were removed in the writer's 
presence in the spring of 1900. There was, in all, nearly 1,000ft. 
of this pipe, which was about 2 miles from the power station, and 
which ran off at right angles to the track. It was always negative 
to the rails, and the current flowed along it from the spigot end of 
one pipe into the bell end of the next. No pits could be found any- 
where on these pipes except near the positive side of each joint; 
but the spigot end of every single pipe was pitted, either on the 
inside or outaide, or both, where the current left it, 'The records 
of the water-works of which this pipe formed a part show that from 
four years after the street railways started to operate by electricity 
and up to November, 1902, there were, in this stretch of 
main alone six actual joint leaks requiring repairs, and 28 more 
similar leaks in the same main, nearly all in the same neigh- 
bourhood. The records also show over 70 similar joint leaks in a 
30in. main in the same system, four in a comparatively short 20in. 
main, and 41 in mains of smaller sizes, for none of which can any 
other cause but electrolysis be assigned. The extraordinary fre- 
quency with which the lead was being blown out of the joints, 
especially of the 3Oin. main, which was for over a mile the sole 
source of supply to the city, finally caused the superintendent to 
put in special clamps, designed to hold the lead in its place. After 
the lead of a leaking joint had been thoroughly recaulked, and the 
joint proved absolutely tight under pressure, a steel band or clamp 
was bolted around the pipe in front of the lead in the joint, leaving 
zin. space between the clamp and the face of the lead. This space 
was then carefully filled by pouring in lead, hardened by adding 
solder, so that unless the clamp slipped the lead in the joint had no 
chance to blow out. "This device proved perfectly effective against 
the blowing out of the lead ; but it could not prevent the continued 
electrolytic action in the joint, as several of these clamped joints 
have since leaked so badly as to require additional repairs. Fresh, 
deep pittings were also found on the clamps themselves. 

Under the head of incidental damages may be included the loss 
of water; the destruction of pavements and of car tracks on the 
streets ; the settling of foundations of building and the flooding of 
basements and damage to the goods stored therein by the escaping 
water ; cutting off of the water supply and fire protection from the 
territory affected: and the risk to lives and property of citizens as a 
result of any conflagration that might take place befure the break 
could be repaired. The actual damages to gas mains are exactly 
similar to those to water mains. The incidental damages resulting 
from gas explosions may possibly be even greater. | 

Forced to admit that it is impossible to keep the current off the 
mains so long as the rails are used as return conductors, the street 
railway people have suggested many remedies, to be applied by 
them, with a view to reducing the damage to what they claim will 
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be a ** negligible amount.” They say, in effect, to the pipe owner, 
* Let us alone, and we will cure your trouble. Your pipes have 
been breaking near the power station. We will rebond our tracks, 
and we will put in certain connections between your mains and 
return feeders that will reduce the difference of potential in the 
pipes in the district hitherto positive, so that no more pipes shall 
reak there." This proposition contains but one clause which can 
in any way benefit the pipe owner, and that is the rebonding of the 
rails. But let us see how much actual benefit the pipe owner would 
derive from accepting this as a remedy for his injury. Let us 
assume that the total conductivity of the rails as a path for the 
return current is represented by the number 50, and that the total 
combined conductivity of the earth, the water pipe, gas pipes, and 
all the other conductors buried in the earth, is represented by the 
number 100. The current would then, broadly speaking, divide 
itself between the rails on the one hand and the earth and all the 
other conductors on the other, in the ratio of 50 to 100. Let us 
next take the assumption that the street railway people actually do 
so improve their bonding and that they actually so maintain ita 
efliciency when improved, that the conductivity of the rail path is 
doubled, and may be represented by the number 100 ; while the 
combined conductivity of the earth and of all the pipes and other 
conductors buried therein stil] remains the same, and is also repre- 
sented by the number 100. The result would be, again speaking 
broadly, that one-half of the current would go back by the rails, 
and one-half by all other paths offered to it. The net gain to the 
pipe owner would be that the current now on his pipes would bear 
to the current which was there before the bonding was improved, 
the same relation which one-half bears to two-thirds ; in other 
words, one-fourth of the current which the pipes were previously 
carrying would have been removed. It is true that by putting in 
electrical connections between the mains and return conductors to 
the dynamo the electrical conditions can be so changed as to 
reduce the potential of the pipes to some extent at certain 
pointe, though never to a negligible amount. But the inevit- 
able result of every such connection is to increase the conductivity 
of the paths of which the pipes form a part, and to cause more 
current to flow on the pipes. This added flow of current will 
increase the injury at the joints all over the entire system. The 
eflect of this Joint injury has already been described, so that I need 
not dwell on it further here. It will suffice to say that the net 
result to the pipe owner, who might consent to such remedies, 
would, in the long run, be far more serious and widespread injury 
than he has hitherto suffered. There is, then, but one real remedy, 
and that is the complete removal of the current from the ground. 


That there is no known method by which owners of water and 
gas pipes can themselves prevent injury to their property from 
single trolley currents is now admitted by every engineer of compe- 
tent experience and knowledge of the subject of electrolysis. That 
the street-car companies who cause the injury, can, at moderate 
cost, so change their construction as to thereafter cease to cause 
the injury and to operate at least as successfully and economically 
as at present, has been thoroughly proven by years of experience 
with the double-trolley systems here and abroad. In all equity 
and justice, the street-car companies should make this change of 
their own free will. It is the writer's firm conviction, that to do 
so would be their very best business policy, and he believes that 
this conviction is shared by not a few of the fair-minded and far- 
sighted railway men. But if the street-car companies do not volun- 
tarily make the change, then they should certainly be compelled 
to do so. 


CORRESPONDENCE. 


— — 
THE CIRCLE DIAGRAM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I presume that it is to show his indignation that M. 
Heyland, in his letter of August 12th, is unconsciously inclined 
to misconstrue the sense of my very clearly-worded remarks, 
and to attribute to me an “incredible pretension " to priority 
of the current circle (which priority 1s, as I have shown, a 
question to be settled between him and Mr. Behrend), whereas, 
1 have, in fact, only asserted —and that in moderate terms— 


that he does not possess the priority in regard to certain other 


important parts of the present complete circle diagram, such 
as, for instance, the triangle of the fluxes, the scale of the slip 
and the circle of the compensated motor. I may be mistaken, 
but apparently his reply does not disprove my contention 
regarding this point. Moreover, I fail to see what the fact 
that I am one of the eight directors of a French technical 
periodical can have to do with the subject. 


My numerous criticisms in D Eclairage Electrique of April 25th 
and May 2nd, 1903, were polite, but more far-reaching than 
the present ones and as direct as could be desired ; I also 
announced their first appearance to M. Heyland by means of a 
notice to that effect written on a visiting card, which was 
not returned to me, when the first of the articles in question 
appeared. 

Such being the facts, I have every reason and exeuse to 
believe that the only “incredible " circumstance is, that M. 
Heyland, who lives in Brussels and who is, moreover, a regular 
subscriber of L Aelairage Elecleuque, should neither have heard of 
my article in L Eclairage Electrique of April 25th, 1903, nor of 
my Belgian patents of May 31st and June 17th, 1902, concern- 
ing the same subject, at the time when he wrote or sent the 
manuscript or afterwards corrected the proofs of his article 
which appeared in the Liehtrotechnische Zeitschrift of J uly 25th, 
and in which, in contradiction to his present statement, he 
presented the cirele diagram of the compensated motor asa 
new and interesting discovery. If the impartially thinking 
readers of Zhe dlectricitn, to whom he appeals, are aware of 
similar complaints directed by M. Marius Latour against M. 
Heyland, relating to the discovery of auto-excitation and 
compounding of alternating. current generators by means of a 
commutator, patented in 1900 by M. Latour in Belgium, they 
will probably not think that my remarks are so * precipitate” nor 
my complaint so exceptional as M. Heyland infers.— 
Yours, Xe., A. BLONDEL, 

Paris, August 24th, 1903. 

[In order that Mr. Heyland's reply to Mr. Blondel’s first 
letter might be published with the letter, a proof of the latter 
was forwarded to Mr. Leyland at the same time as we sent a 
proof to Mr. Blondel for correction. A sentence in this letter 
was deleted by Mr. Blondel, and Mr. Heyland now explains to 
us that the sharp tone of his letter was chiefly provoked by 
this particular sentence. This correspondence is now closed. 
—-Ep. /.. 


SINGLE-PHASE MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: The leaderette in 7% Hlectricician for August 2lst 
relative to the so-callei Wagner motor (described on pp. 743 
and 744 of the same number) is somewhat misleading with 
regard to one point. Contrary to what is there stated, the 
motor in question is well known in Europe, as it was designed 
by Dr. Arnold of Carlsruhe; the Wagner Co. acquired 
the latter's American rights, and built the motor in practi— 
cally the same form as Dr. Arnold suggested (and patented) 
many years ago. ‘The motor would be correctly described as 
the Arnold motor, and as such is well known to European 
engineers, 

Referring to the comparison given in the description itself 
(p. 744) between this motor and the corresponding three- 
phase motor, it may be pointed out that this is quite valueless. 
The writer compares the single-phase motor in question 
(which is open to serious criticism from both the electrical and 
mechanical point of view) with a three-phase motor equipped 
with a starting resistance, a transformer, and what he calls 
the “accessories for three-phase working." It is not possible 
to understand what is meant by the latter, but, obviously, if a 
transformer is required for a particular three-phase motor, 
it is equally required by the single-phase motor; also a 
starting resistance is more or less optional with the three. 
phase machines, at any rate in the small sizes And 
it may be pointed out that, whereas it is a simple matter 
to build induction motors of 50 H.P. and over, for working 
directly from. the high tension. supply, this becomes an 
absolute impossibility for the case of a eommutator motor. 
To run anything but a three-phase motor off a three- 
phase supply, as suggested, is such an obvious absurdity that 
it is difficult to understand anyone proposing such a thing. 
Not only would the inherent balancing properties of the three- 
phase motor (so valuable on a large lighting network) be lost, 
but the system would be deliberately and badly put out of 
balance. It should be a stringent rule in connection with 
three-phase supply, that nothing larger than a fan motor 


THE ELECTRICIAN, AUGUST 28, 1903. 


should be operated single-phase. The three phase supply 
should be taken into every house requiring more than about 
2kw., and all motors above toy sizes should be threc-phase.— 
Yours truly, A. C. EBORALL. 

London, Aug. 26. 

[Although designed by Dr. Arnold of Carlsruhe, the motor 
in question, which has now been developed on commercial 
lines in America, cannot be said to have been well known 
on this side of the Atlantic. The term “accessories " includes 
such tritles as fuses and terminal blocks. With regard to the 
question of transformers, Mr. Eborall overlooks the fact that 
a single-phase transformer is cheaper for a given capacity than 
is a three-phase one. In reply to the latter part of Mr. 
Eborall's letter, the article referred to small and medium-sized 
motors in this connection. Of course, no one would think of 
putting a single-phase 50 H. P. motor on one phase of a three- 
phase network. Their use may very well be considered, how- 
ever, in connection with motors as employed, for instance, by 
dentists and barbers, or for driving fans, sewing machines and 
small lathes. —THE WRITER OF THE ARTICLE. | 


LEGAL INTELLIGENCE. 


— 


Speed of Electric Tramcars. 


Four motormen in the employ of the London United Tramways 
[Ltd.), again appeared at the West London Police-court on Saturday to 
summonses for driving their cars at a speed exceeding the 10 mile limit 
specified by the Board of Trade regulation. 

The complainant (Mr. Ford) said he had timed the cars and found 
they were going at from 154 to 17 miles an hour. The police refused to 
co-operate with him, as they had experience of the electric cars for two 
years, and considered they were running with perfect safety. In cross- 
examination by Mr. Muir, who appeared for the company, complainant 
admitted that he had himself been convicted of driving his motor vehicle 
at excessive speed. His object in taking out the present summonses was 
to make the cara go at the speed laid down by the Board of Trade regu- 
lations, as then the general publie would appreciate what a snail's pace 
10 miles an hour really was. 

Corroborative evidence having been given, Mr. Muir said the tramway 
company could conclusively prove that none of the cars timed by the 
prosecutor could go at a greater speed than 13 miles an hour, and he 
suggested that an independent test be made by an official of the Board 
of Trade. 

The Magistrate considered the suggestion à good one, and adjourned 
the summonses for an official test to be arranged. 


Wells v. The Stewart Blectrical Syndicate (Ltd ). 


In the Vacation Court on Wednesday, Mr. Justice Walton made an 
order, on the application of plaintiff, & debenture-holder, for the appoint- 
ment of Mr. G. S. Pitt, the liquidator of the syndicate, as receiver and 
manager in the voluntary liquidation on behalf of debenture-holders. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


'The governors of George Heriot's Trust invite applications for the 
posts of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and junior assistant instructor in mechanical 
drawing; for an assistant professor to lecture on Physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
physics; for an assistant professor for the chemistry department, 
id for a chief lecturer in pure and applied mathematics. Further 
information is given in an advertisement. Full particulars from the 
prn at the college. Applications to the treasurer (Mr. David 

wis) by Sept. 8. 

A lecturer and demonstrator in electrical engineering is required 
for Hull Municipal Technical School. Applications to Director of 
studies (Dr. J. T. Riley) by Sept. 4. See advertisement. 

The Governing Body of the South-Western Polytechnic, Manresa- 
road, Chelsea, require a demonstrator and lecturer in electrical 
engineering. Salary £150 per annum. Forms of application, to be 
returned by Sept. 7, from the secretary. See advertisement. 

A junior demonstrator is wanted in the James Watt Engineering 
Laboratories, Glasgow University. Applications to Prof. Barr. See 
advertisement. 


Isle of Wight Electric Light and Power Co. (Ltd.) have vacancies | 


for. two pupils, Particulars from the engineer and manager, 
electricity works, Ventnor, I. W. See advertisement, 
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A demonstrator is wanted at Queen's Engineering Works, Bedford, 
to look after the Pune and apprentices and to lecture to them during 
the winter months. Applications to the chairman, Messrs, W. H. 
Allen, Son & Co., Bedford. See advertisement. 


An assistant engineer is required for the City-road (London) 
electricity station. Applications to chief engineer, Moorgate-court, 
London, E.C., by Sept. 2. See also advertisement. 


Islington (London) Lighting committee require an assistant engi- 
neer and works manager for the electricity department. Salary 
£200, rising by ann increments of £25 to £250 per annum. 
Applications to town clerk (Mr. Wm. F. Dewey), Town Hall, 
Islington, N., by noon Sept. 1. 


Portsmouth Electric Lighting committee require two assistant 
engineers to take charge of an eight-hour shift. Applications to 
superintendent (Mr. W. S. Foale), electric lighting station, Gun- 
wharf-road, Portsmouth, by 29th inst. 


Londonderry Corporation require au assistant electrical engineer. 
Applications to town clerk (Sir R. Newman Chambers), Guildhall, 
Londonderry, by Sept. 1. 


Norwich Education committee require a principal for their tech- 
nical institute and organiser of higher education. Salary £400, 
rising to £500 per annum. Applications by Sept. 4. 

Burslem Town Council require an electrical engineer to superintend 
the laying of cables, &c. 


A principal is required for the Mining and Technical College, 
Wigan. Applications by Sept. 19. 


Mr. J. F. Chaplin of Harrow has been appointed chief clerk of 
the Mansfield electricity department. 


BDUOATIONAL NOTIOES. 


Glasgow University.— The session lasts from Oct. 15 until 
April 15. The degree of Bachelor of Science in Engineering and a 
certificate of proficiency in engineering science are grauted. Copies 
of the syllabusmay be obtained on application, See also advertisement, 


South-Western Polytechnic.—The next session commences on 
Sept. 23, the entrance examination being held on Sept. 21. The 
courses of instruction are divided into two sections—the London 
University courses and the technical courses. The latter are of three 
years’ duration and give a thorough training to thoae who wish to 
become electrical or mechanical engineers, consulting or industrial 
chemists. Complete evening courses are also provided. Some 
further particulars are given iu an advertisement. 


Merchant Venturers' Technical College. — A copy of the 
calendar for the 48th session (1903-4) of this well-equipped technical 
institute is to hand, and contains full particulars of the course of 
atudy at the college. Particular attention is given, both in the day 
and evening classes, to electrical engineering and applied physics, 
which are under the supervision of Prof. D. Robertson, B.Sc., 
A.LE.E. Special courses of study for electrical engineers are given, 
made up as follows :—1. For beginners in all branches of the trade, 
2. For journeymen and improvers ; and amongst the technological 


| classes are those specially devoted to electric lighting and power dis- 


tribution, practical electro-technics, and electric light wiring. Mr. 
J. E. St. C. Cooper has charge of the electric light wiring classes, 
which will be held towards the end of the session, with special 
advantages as to fees to those students who have made a given num- 
ber of attendances in the classes for magnetiam and electricity or 
electrical engineering. 


Technical Instruction for Railway Apprentices. — The Great 
Western Railway Co. will, to encourage their workshop apprentices, 
shortly offer facilities for attending the Swindon Technical School 
day classes, The number of studentships is limited to 30 at any one 
time. The course of study will consist of practical mathematics and 
mechanics, geometrical and machine drawing, electricity, chemistry, 
&c. The students will have their fees and also their usual wages paid. 


— 


Argentina. The Rosario Electric Co.’s new station was opened 
on 27th ult. 

The Boca section of the Anglo-Argentine Tramway Co.'s electric 
tramways at Buenos Ayres was opened on July 25. 


Ashington.—The District Council have accepted the offer of the 
Northern Counties Electricity Supply Co. for the electric lighting of 
the district by 40 c.p. incandescents, placed at 50 yds. apart. The 
Council effects a saving of about 30 per cent. on the present cost of 
lighting by gas and oll. Current will be available in September. 


Barrow-in-Furness.—The new technical school was opened by 
Her Royal Highness the Princess Louise on Tuesday. 


Bath.—It is anticipated that the electric tramways will be opened 
for traffic in October, 
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Birmingham.—At a special meeting of the Tramway committee 
on Wednesday the newly-appointed manager (Mr. A. Baker) was in 
attendance. 

The type of car to be used on the Aston route was approved, and a 
tender for the erection of a tram shed at Elkington-street was accepted. 
A deputation from Aston Council attended to arrange for the uniformity 
of rails and cars on the Aston route. The car approved is similar in type 
to that used on the Bristol-road route, excepting that it is built on bogey 
trucks. In reference to the question of using German rails, the chairman 
(Ald. Beale) stated that they were obtained from Messrs. Dick, Kerr & Co., 
a well-known firm of British tramway contractors. There was no doubt 
that English manufacturers could not, at the price, turn out a tram rail 
equal to that obtainable from abroad, and if the Council did not wish the 
committee to buy in the cheapest market they must specifically say so. 


Bolton.—In lieu of constructing an electric tramway to Darcy 
Lever, the Corporation have established a steam motor omnibus ser- 
vice. Darcy Lever is about 14 miles from the centre of the town, 
and is so situated that advisers of the Corporation came to the con- 
clusion that an electric tramway service would be unremunerative. 


Boulder City (Western Australia).—A concession is to be 
granted to the Kalgoorlie E'ectric Tramways (Ltd.) for the construc- 
tion and working of electric tramways, the Council having the right 
to purchase in 21 or 35 years. 

Brighton.— The accounts of the electricity department, abstracted 
in our last issue, were presented to the Corporation for confirmation 
last week. 

Councillor BroappripGeE moved their adoption, and congratulated the 
department upon having made a profit of nearly £8,000 on the year's 
working. The undertaking was not only a healthy and sound one, but a 
profitable one. He claimed that the charges for clectricity were, with 
one exception, the lowest of any town in England. They had added 500 
new customers during the year, and the cost of electricity to consumers 
had been reduced from an average of 3:19d. to 3:16d. per unit. They 
had supplied 150 new lamps for street lighting, and the street lighting 
charge for current had been reduced from 1:61d. to 154d. per unit. They 
proposed to apply £3,250 towards relief of rates, and to carry the 
remainder to reserve, because it was absolutely necessary they should 
gradually build up a strong reserve fund to meet contingencies. He 
desired to express the satisfaction which the committee and himself felt 
at the excellent work performed by the resident engineer (Mr. John 
Christie) and his staff, who had largely contributed to the very gratifying 
result of the year’s working. 

Councillor GALLIERS congratulated the committee upon the result, but did 
not agree with applying $3,250 in relief of rates, because so many of the 
committees, immediately they began to makea profit, did not seem to know 
how to spend enough money, and so the ratepayers did not receive the 
benefits they ought to. They would, ere long, have to remove their plant 
from North.road to Southwick, and he thought they ought to save the 
money to help to defray the cost of this work. | 

Ald. Sir Jonn Braker thought the accounts should be prepared by 
somebody who was used to electricity accounts. He also thought the 
amount taken off for depreciation was not suflicient. He thought 
whatever protit was made should go to relief of rates. 

Councillor Roninson directed attention to the value of the assets, and 
the inadequate amount written off for depreciation. Four per cent. was 
insuflicient depreciation for electric motors. He hoped another year the 
committee would write off a larger amount for depreciation. 

Councillor Jarvis said the present borough auditors had no legal 
power to fully investigate the accounts in the same way as the indepen- 
dent auditor of a company would have. He considered that the time had 
arrived when Government auditors should have fall power to investigate 
the accounts of municipal undertakings. 

Ald. Bortrna, criticised the maximum demand system of charges, which, 
he said, operated inequitably. He also maintained that the price charged 
for current supplied to the Tramways committee was too low. 

Councillor F. Barker said the Tramways committee provided their own 
switchboard, and thereby saved considerable expense to the Lighting 
committee. 

Councillor CanpEN said the electricity accounts were in the form pre- 
scribed by the Board of Trade. There was a special accountants’ staff 
under the Lighting committce to keep the accounts, which were audited 
practically from day to day by the borough accountant. The amount applied 
as sinking fand (which last year was 3} per cent.) was more than any 
electric lighting company in the country—in the provinces at any rate— 
put to depreciation. Glasgow last year put less than 1} per cent. and 
Birmingham only 1} per cent. to sinking fund. At Brighton they wrote 
off £14,000 last year. In 20 years that would amount to £250,000, 
which would have to be paid back off their capital expenditure of 
£450,000. With regard to depreciation, he said it was impossible for 
an accountant to advise them on this point. That was the business 
of their engineer. The increase in receipts last year was no less than 
£16,000, and this year there had also been a satisfactory increase. 
Their sinking fund was £78,000; the profit this year was the largest 
they had ever had, and this profit was, he believed, but a bagatelle 
of what it would be in a few years when they got down to Southwick. 
The success of the electricity undertaking was entirely due to Mr. Arthur 
Wright and Mr. John Christie. It was foolish for members tocarp and 
say they should not praise their oflicials because they would come up for 
a rise ; but if a man could earn £8,000 a year for the town they must not 
think they were going to get him to do it for £400 or £500 a year. 
Councillor Carden added that eventually the town would come into 
possession of a mugnificent asset in the shape of this undertaking, which 
would be almost entirely free from debt, 


Councillor BnoapnnipGE, in reply, said he considered an ample sum 
was being put aside to depreciation, and in a few years the whole of the 
undertaking would be paid for. 

The accounts were then passed unanimously. 


Bury, Rochdale and Oldham Tramways.— Bury Corporation 
decided on Thursday last to acquire so much of the lines of the Bury, 
Rochdale and Oldham Tramways Co. as are within the borough. 
Heywood Council also propose to take over the company's lines in 
their district, and as soon as the undertaking has been so acquired, 
the local authorities interested will combine to convert them to 
electric traction. 


Caversham.—4At a special meeting of the Council last week it was 
decided not to apply for a provisional electric lighting order next 
year, so that the application by a company will probably be 
unopposed. 

Church Lighting.— The City Temple, London, is undergoing 
renovations and decorations, and the electric lighting has been re- 
arranged. "There will be four electroliers, three with five, and one 
with four 100 c.p. lights, besides pendants over and under the 


galleries. 


Congo Submarine Oable.—A convention is said to have been 
concluded between the Government of the French Congo and the 
Government of the Congo Free State for the construction of a sub- 
marine telegraph cable between Brazzaville, north of Stanley Pool, and 
Kinchassa, on its southern shore. The cable will thus link together 
the telegraphic systems of the two Governments, and would furnish 
an alternative route to the coast. The cost of construction and 
maintenance is to be borue equally by both parties, the agreements 
to remain in force indefinitely, but subject to denunciation by either 

arty on 12 months’ notice. Tae charge per word for messages sent 
rom an oflice in the Free State to an address in the French Congo 
colony, and vice versa, is fixed at 25 centimes, minimum Ifr., Press 
messages being carried at half rates. 


Dublin.— Extra expenditure of £48,000 has been incurred in con- 
nection with the Council’s new electricity scheme, and a further 
outlay of £28,000 will be necessary for the proposed extension to 
Clontarf. 

A special report has been prepared by the consulting engineer (Mr. 
Robert Hammond), in which it is stated that the capital expenditure 
sanctioned was £254,500. The contracts for plant, &c., embraced in 
the original scheme showed a saving of £4,524. In carrying out the 
work, however, its scope had been somewhat enlarged, with the authority 
of the Council, from time to time, with the result that liabilities had been 
incurred up to about £302,500, In addition, £6,961 was expended on 
works executed in order that the Council might be in a position to meet 
its obligations with regard to giving a supply of electricity to Clontarf 
next year. These items are fully set out and explained in the report. 
The total of contracts entered into up to Feb. 7, 1903, was £250,366. 
Until complete measurements were made and agreed with contractors, it 
was not possible to deal with the exact figures, but the estimated cost of 
additions to building work at Pigeon House, including provision for Clon- 
tarf lighting, was £5,106 ; building work at Pigeon House, £1,259.05.3d.; 
additional sub-stations and additional work in connection with those con- 
tracted for originally, £2,139. 14s.; additional mains and additional 
work, including provision for Clontarf, £10,602. 17s. 9d. ; increasing the 
section of mains in certain streets, and alterations to cellars, &c., 
£10,331; sundry extras on contracts not included in remaining lists, 
£3,534. 8s. 

The committee have approved Mr. Hammond" report and the Cor. 
oration are recommended to apply for sanction to a supplemental 
oan of £7,000. The Clontarf electric lighting order, 1889, was 

taken over by Dublin Corporation in 1900, and supply must be given 
in the compulsory area by Aug. 6, 1904. 


Dundee.—The valuation of the tramway undertaking has been 
increased from £6,000 to 412, 000. An appeal is to be lodged. 


Electric Traction in Russia.—It is stated that 14 of the lead- 
ing Russian electrical engineering firms, &c., representing an aggre- 
ate capital of 272,000,000 roubles, have petitioned the Ministers of 
Finance and Interior to compel the St. Petersburg and Moscow 
Municipalities to employ exclusively Russian concerns and materials 
in the construction of the projected electric metropolitan railways in 
those cities, A list of these 14 so-called * Russian" firms would be 
interesting. 


Exhibition.—An International Automobile Exhibition will be 
held at Frankfort-on-Main in March next. Trials will take place to 
decide which cars shall compete as German representatives in the 
Gordon-Dennett cup next year. 


Glasgow.— The accounts of the electricity department, abstracted 
in our last issue, were presented to the Corporation last week :— . 

At the outset Mr. Birsnaxp asked whether it was in accordance with 
theGlasgow Kleetrie Lighting Provisional Order to write off £29,359. 58. 4d. 
for depreciation for the past year. 

In reply, the deputy town clerk (Mr. BowrEns) said the question Was 
one which had frequently been discussed in committee, and on each 
occasion he had given his opinion that it was neither required nor per: 
missible, in making up the accounts of the department, to write off out 
of revenue of a particular year certain percentages of the capital expended 
on the various sections of the undertaking by way of depieciation. His 
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opinion was endorsed by the legal advisers of many, if not all, the muni- 
cipal authorities in England who were electricity undertakers. The 
Glasgow provisional order made provision for a reserve fund being 
established to the extent of one-tenth part of the aggregate capital expen- 
diture of the undertaking, and the Corporation would be entitled from 
time to time as necessity arose, to take out of this fund whatever sums 
might be required to meet the cost of renewal of plant or machinery that 
could not be met out of ordinary revenue, and also to replace any plant or 
machinery that might become obsolete or antiquated. 

Mr. BILsLAND further asked whether the deficit of £13,000 to be trans- 
ferred to the gas department was a deficit within the meaning of the act. 

Mr. Bowers replied that if the Electricity committee had created an 
artificial deticit by means of setting aside what they were not entitled to 
set aside, it naturally followed that there was no deficit in the accounts 
on the year, and that there was nothing to be transferred to the gas 
department. If his reading of the provisional? order under which the 
electricity department was acting was correct, the Corporation were 
neither entitled nor justified in writing off any sum out of revenue by 
way of what was termed depreciation. 

Mr. WiLLock moved the approval of the accounts, and that the charges 
for electricity remain the same as last year. He said the revenue 
amounted to £127,000, against £104,000 last year, an increase of £23,009. 
The working expenses had been £51,134), against £51,441. So far as the 
general use of electricity was concerned, they had an increase of no less 
than 2,000,000 units, the output being 13,000,000 units, against 11,000,000 
units last year. The net balance amounted to £30,819, against £14,000, 
He would like, however, that they would set aside the former sum, and 
consider what they did in the way of writing off the amount for deprecia- 
tion, which the clerk considered illegal. On lands and buildings they 
had written off the usual 1 per cent., on machinery and boilers 5 per 
cent., on cables and mains 23 per cent., on accumulators 74 per cent., and 
apart from this they had at Waterloo-street considerable plant that was 
now out of use and had been disposed of or was about to be disposed of. 
He asked them if they thought for one moment that the sum written otf 
for depreciation was too heavy. Why should the committee not state a 
sum for depreciation, and present their account although they might 
zik a debit balance? They considered it necessary to do as they had 

one. 

Baillie Burret. seconded, and said the sinking fund of the depart- 
ment under the old act was 1 per cent., under the new act 2! per cent. 
But as more than nine-tenths of the money was borrowed under the new 
act the average was 13 per cent. The department was now 11 years old. 
During the first seven years of its existence depreciation was fuirly and 
fully written off. During the next three years the amount of deprecia- 
tion written off was only J per cent. per annum. The committee had 
decided that this state of matters should not be allowed to continue, and 
they accordingly wrote off depreciation at a fair rate, and carried down a 
debit balance of £13,000. Next year they intended to write off deprecia- 
tion again, and they fully expected that they would be able also to pay 
the gas departinent the deficit of £13,000, and to place the department 
in the position it was seven years ago. 

Mr. BiLSLAN D moved, as an amendment, that the accounts be remitted 
back for further consideration, with a view to having them stated necord- 
ing to the terms of sec. 52 of the Glasgow Electric Lighting Order, 1890. 
If the accounts had been stated as he considered they should be, they 
should have carried £15,464 to reserve. 

Mr. Scott seconded, and remarked that they were sinking money to 
provide good and cheap electricity for posterity. 

Mr. Webster said if £37,000 was required for depreciation and loss on 
realisation of the plant last year, there ought to have been a considerable 
sum written off in previous years, and if that had been done the debit 
balance would have been more than £13,000. He had gone carefully 
over the figures of the current year, and he found that, of the £37,000 
written off, excluding the amount written off for old material, there had 
been 16 per cent. written off at 1 per cent., 56 per cent. at 24 per cent., 
20 per cent. at 5 per cent., 34 per cent. at 6 per cent., and 44 per cent. at 
7 percent. If they had applied the same ratio to the four previous 
years, the deficit, instead of being £13,000, would have been £63,000. 
If that was the case, why not say so? 

Mr. Russet said the depreciation on electric plant was not less than 
74 to 10 per cent. During the last 10 years they had written off £6,000, 
and of that amount 40 per cent. was written off only last year. The whole 
depreciation written off for the last year was only about 3 per cent. A 
fair ratio of depreciation would have been 15 per cent., or about £200,000. 
He contended, therefore, that they had been supplying electricity, and 
were still doing so, at a loss. 

Mr. W. Macrax said that up till 1898 they had only a small capital 
expenditure of £300,000. During the last two or three years they had 
built two gigantic stations, and they could not expect much benefit from 
these works. But they knew they had a good asset, and that they had a 
growing business. Theoutput of current the first year was 400,000 units ; 
last year it was upwards of 13,000,000. When they had any surplus they 
devoted it to depreciation. No one would expect a concern which was 
being built to give a full return of revenue; they were just beginning to 
derive the full benefit now. He held that the committee were not 
warranted in writing off so large a sum in depreciation. During the last 
year the number of consumers increased 30 per cent., and the increase in 
consumption of current was 24 per cent. Revenue increased by 20 per 
cent., and there was an increase in motors of 50 per cent in horse-power. 
In the early days current was supplied at the flat rate of 7d. per unit; 
last year, of the 10,000,000 units of current supplied to private consumers, 
4,000,000 was sold at 1d. per unit. This showed the soundness of the 
undertaking. 

Mr. A. Murray did not think they could carry anything to reserve 
until they had provided for depreciation. A reserve could only be taken 


out of profits, and there could be no profits until depreciation was provided 
for. He considered the £14,000 should be carried forward as a debit 
balance. 

On a division the accounts were approved by 22 votes to 15. 

A report by the tramways manager (Mr, John Young) on the sub- 
ject of 4d. fares, which was submitted to the Tramways committee 
on Tuesday, states that the result of the suggested doubling of the 
4d. stages on the Corporation's lines would be to transfer about 54 
million passengers per annum from the Id. to the jd. class, which 
would entail the extinction of the surplus of £100,000 and the carry- 
ing on of the undertakiag at a loes. 

These conclusions are based upon last year's figures. Mr. Young's 
recent inquiries show that out of 50 corporations in the United Kingdom 
owning tramways, seven have 4d. stages throughout their systems, nine 
others charge 4d. fares on certain sections, and four or five others charge 
id. fares to workmen only. The majority of the tramway managers do 
not favour the adoption of 4d. fares. 


Grimsby.— On the presentation of the annual report of the borough 
electrical engineer (Mr. W. A. Vignoles) on Tuesday the Pablic 
Lighting committee expressed satisfaction at the progress indicated. 
The question of the introduction of mechanical stokers was de- 
ferred for future consideration. 

The fish pontoon is to be lighted electrically by the Great Cen- 
tral Railway Co, who will supply electric current from their power 
station near the graving dock. 


Harrismith (South Africa)— The municipality will shortly 
invite tenders for electric lighting plant. As water-power is avail- 
able in the vicinity it is probable that such power will be used for 
the generation of electrical energy. 


Huddersfield —The Council are applying for sanction to a loan 
of £7,500 to enable them to give a supply of electricity in Linthwaite. 
There are now over 1,800 consumers on the books of the department, 
representing an equivalent of about 125,000 8 c.p. lamps connected. 


Launceston (Tasmania).—The City Council are spending £900 
in improving the water conservation works at Arthur and Wood’s 
lakes with the object of using the water power for the generation of 
electric current for public lighting. 


Leeds.—In order to encourage habits of prudence and watchfulness 
in their motormen, the Tramways committee have decided to give all 
motormen who “avoid accidents" a bonus of a $d. per hour in addition 
to their ordinary wages, payable quarterly. 


Leith —The consulting engineer (Mr. More) has submitted a 
report on the proposed conversion of the tramways to electric trac- 
tion. It is estimated that when the lines are operated electrically 
the profit will be over £3,700 per annum. 


Light Railways.—Bath. Electric Tramways (Light Railway 
Extensions) order has been submitted to the Board of Trade for 
confirmation. Objections by Sept. 3. 

The Quarry Bank, Brierley Hill and Rowley Regis light railway 
order has aleo been submitted to the Board of Trade for confirmation. 
Objections by Sept. 19. 

The Board of Trade have rejected the claims of the Middlesex 
County Council to constrol the light railways authorised by the 
Light Railway Commissioners in the Hounslow and Twickenham 
districte, and the order has been approved as issued. 


Liverpool.—Owing to the unfavourable condition of the money 
market, the Electric Power and Lightingcommittee have been requested 
to practise economy and to limit the capital expenditure temporarily. 
The committee recommend the purchase of condensing plant for the 
new generating station in Lister Drive at £11,975. 


London County Oouncil Tramways.—The Council are equip- 
ing for electric traction the track along St. George's-road from 
estminster Bridge-road to the Elephant and Castle, which has 
hitherto been unused. 
Londonderry.—The Corporation have sent a protest to the Lord 
Lieutenant against the action of the Board cf Works in refusing to 
grant the 5 a loan for their scheme for establishing 
electricity supply for private lighting. | 
Lowestoft.—An inquiry hus been held here into the application 
of the Council to borrow, among other sums, £2.000 for extensions 
of the electric lighting mains, No opposition. "Technical particulars 
were supplied by the electrical engineer (Mr. G. A. Bruce). 

Manchester. —The Tramways committee have resolved to oppose 
the scheme for an underground railway for Manchester. 

Mansfield.—A sub-committee of four has been appointed to confer 
with representatives of the Mansfield Woodhouse Council in regard 
to the supply of electricity in the latter district. 

An inquiry was held here on Friday into an unopposed applica- 
tion by the Corporation for permission to appropriate certain lands 
acquired by them under their 1901 Act for electricity supply and 
refuce destructor works, &c. 

Monte Video.—A concession was recently granted for the con- 
version of various tramways in the city of Monte Video to electric 
traction. 
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Municipal Telephony.—Brighton Telephone committee have 
approved the revised estimate of their engineer (Mr. A. R. Bennett) 
as to the cost of placing the telephone cables at Hove under ground. 
Application has been made for sanction to borrow £4,691, instead of 
the £3,000 previously applied for, to defray the cost of laying ducts 
and constructing other works in Hove for telephonic purposes, 

Hull Corporation on Monday ratified the draft agreement with 
the National Telephone Co. set out in our last issue. 

An inquiry was opened by Col. W. R. Slacke, R.E. on Wednes- 
day, at Hull, into the application of the Corporation to borrow £47,350 
for a municipal telephone service. Opposition was offered by 
ratepayers, but the National Telephone Co. were not opponents :— 

The town clerk (Mr. E. Laverack), who appeared in support of the 
application, reviewed the proceedings leading up to the application for a 
licence which was granted to the Corporation in August, 1902. After taking 
the advice of Mr. A. R. Bennett, who was advising them in this matter 
(these preliminaries are familiar to our readers), the Telephone com- 
mittee of the Corporation suggested a flat rate of £6. 6s. with a toll rate 
of £3, and had satisfied themselves that under these terms the service 
would be no burden upon the rates. They had 871 promises to become 
subscribers at the full rate, and 296 at the toll rate. Soon after the 
licence was granted (continued Mr Laverack) the Tunbridge Wells 
telephone fiasco took place, and a deputation was sent to that 
town as well as to Portsmouth, with the result that (with the 
exception of one) the deputation came to the conclusion that Tunbridge 
Wells was the last place on earth where a remunerative system could be 
established. It differed totally in its circumstance from Hull. Up to 
this time there had been no opposition outside one or two dissentients in 
the Council, but opposition was now organised. One objection was that 
the municipal telephone service would be of little use, because there 
would be no inter-communication with the National Company’s system 
in the Corporation’s area, but an agreement had been entered into 
between the company and the Corporation by which mutual free inter- 
communication would be granted on condition that the company might 
retain their underground wayleaves upon reduced terms. This should 
have silenced the opposition. The Corporation were only carrying out the 
deliberate policy laid down by Parliament. Their scheme was financially 
sound, would entail no burden upon the rates, and would give the people 
of Hull a cheap, efficient and effective service. 

Mr. E. Ross (solicitor), for the opposition, asked if the agreement with 
the National Company was actually sealed, and was the cost of the junc- 
tion between the two systems included in the estimates before the 
inquiry ? 

Mr. Laverack said the agreement has not been actually sealed. He 
did not think the cost of the connection was included. 

The Inspecror: Have you had independent expert advice? 

Mr. Ross stated the Corporation had had no expert except Mr. Bennett, 
who was responsible for the Tunbridge Wells fiasco. If the Corporation 
would submit Mr. Bennett’s estimates to Sir William Preece or some 
other independent expert, and they reported that they were estimates 
upon which a sound scheme could be carried out without loss to the 
ratepayers, his clients would be quite satisfied. 

The Inspector: If you don't get your application what will be the 
position of telephone matters in Hull ? 

Mr. LavzRACK: We shall remain in the hands of the National Com- 
pany. If the Corporation were unsuccessful the company would not 
then offer the alternative agreement. In fairness to the National Com- 
pany I must say that the company laboured under one great difliculty in 
regard to the reduction of their rates as, so far as the charge for unlimited 
service was concerned, they could not reduce the rates at Hull unless 
they reduced them correspondingly in every other large town. The com. 
pauy were bound to give à universal rate by the agreements which they 
had entered into with every large town. 

The INsrEcron: Has the question of purchase been considered? If 
there was only one system in Hull, and that the Corporation's, it would 
be advantageous to the subscribers ? 

Mr. Laverack: With regard to purchase, elaborate figures had been 
made out, but no agreement could be arrived at. The company’s system 
was originally an overhead one, but had since been put underground, so 
that the company required the price, practically, of two systems, whereas 
the Corporation could construct a new system for a smaller sum of 
money. 

Mr. A. R. Bennett said he had estimated for 2,070 working lines, of 
which number 1,902 would be for the city itself, and he had provided for 
pipes capable of carrying 5,534 lines. The total length of trench to be 
excavated was 18 miles 174yds., and this trench would contain 31 miles 
1,364 yds. of pipes; while the mileage of cable contracted for to be drawn 
into the pipes would be 20 miles 239yds. and, 1,260yds. of branches. 
There would be 27 large manholes and 219 distributing points. The 
internal diameter of the ducts was Ain. within 3 mile radius of the central 
exchange, and 3in. beyond that radius. Owing to the favourable situa- 
tion of Hull the system could be worked with only two main routes 
for the outside area, one to the north and one to the west. The total 
mileage of double wires provided in the contract was 3, 4083 miles, 
and it was proposed to complete 2,070 miles, or an average of 
1:64 miles per subscriber, as ‘against 1:35 miles in the London area. 
With regard to the switchboard, it would provide immediately for 1,902 
but would take 5,120 lines without alteration, in addition to 130 junction 
lines; 2,020 instruments had been contracted for, 1,720 wall pattern and 
300 desk pattern. In his original estimate he calculated the cost at 
£20. 6s. 4d. per line, and the tenders showed that the average cost would 
be £16. 198. 10d. In Glasgow there were 10,000 instruments at work, 
and the actual cost was £22. 28. 7d., exclusive of plant not brought into 
nse. He estimated the working expenses at Hull generously at £5. 5s. 


per line per annum, including depreciation. At Glasgow it came out 
actually at £3. 13s. Odd., at Guernsey £3. 2s., and at Portsmouth 
£3. Us. llàd. He estimated to receive £5. 7s. 11d. from each subscriber 
at Hull, on the basis of his original tariffs, which were below those which 
had been adopted. This had since been moderated by the increase in the 
rates. The users of the telephone in Hull at present were only one for 
every 125 of the population. In Glasgow it was one in 55, in Guernsey 
one to 37, in some Continental towns one to every 25, and in Stockholm 
it was said to be one in eight. Since the passing of the Telephone Act 
in 1899, five or six municipalities had adopted the telephone, and the 
majority of the corporations were holding their hands in order to obtain 
definite proof, in the shape of approved accounts, that there was no 
danger of loss to the ratepayers. Such proof would be afforded by 
Glasgow, Portsmouth and other places. 

Mr. Ross: You gained your experience, Mr. Bennett, in the service of 
the National Telephone Co. ? 

Mr. Bexnetr: Oh, no; they gained their experience from me. 

A lengthy cross-examination of Mr. Bennett followed. 

Mr. Ross (to witness): Is it not the fuct that the National Company 
have doubled the number of their subscribers in Hull since the municipal 
scheme was first mooted ?—I do not think so, but I have not gone into 
the figures. The Telephone committee were not obliged to take all the 
material from the contractors except as they required it. He denied that 
that would be a wasteful and uneconomical way of doing the work. In 
the specitications he had provided for 84 different sizes of cable He 
knew of no other telephone engineer who dealt with 84 odd sizes of cable, 
but it was not remarkable, because he had followed the same plan in 
Glasvow, Brighton, Swunsea and Portsmouth. 

The clerk to Skirlaugh Rural District Council (Mr. F. C. Hossox) said 
there were dangers from overhead wires on rural roads, and in order to 
minimise the danger he suggested that an undertaking should be given 
by Hull Corporation that they would place their wires on the same side 
of the road as the telegraph wires. 

Mr. LavEnack said that work would be done after consultation with the 
district surveyors. 

The Insprecror: There might be cases in country villages where à 
certain number of subscribers had been guaranteed to the National 
Company, and the introduction of a rival system might have the effect 
of reducing the number to, say, 10. 

Mr. Row said the Corporation were bound to give telephonic facilities 
to anyone in the area who applied for them, but he took it it would be 
open to the Corporation to say that before they established a subsidiary 
exchange they must have a guarantee. 

The Town Cnnk said the National Company were in a different posi- 
tion to the Corporation. They could refuse an application for connection, 
but the Corporation could not. The Corporation would be compelled to 
connect any subscriber, whether it paid them or not, but it would be on 
terms He would have to pay the mileage. 

Continuing his evidence in cross-examination, Mr. Bennett said Ports- 
mouth was a place where he had worked within his original estimate. At 
Glasgow, the amount spent up to May 31 last was £271,249, and 9,123 
instruments were joined up. That worked out at about £29 per line, but 
£59,000 had been expended in putting down plant in anticipation of 
future wants, which plant was not yet earning revenue. 

Mr. Ronn asked witness for details of the system which was proposed 
for Hull. What was the method of working the switehboards? Was it 
a thoroughly up-to-date method? Was it the Bennett ring through” 
system? If so, he considered it obsolete. 

Witness: Whatever we do we shall have the Post Office with us. 

The Ixarpecror: We ought to know what system we are adopting. 

Mr. Ronb asked if the Corporation had decided upon the specification 
of switchboard that had been put before the inspector. 

WrrxEss said there were certain modifications, but he should not pro- 
duce the moditied specifications, as he would be giving information away 
to their opponents. The Post Office were supreme judges in this matter, 
and the inspector might be assured that they would not pass a system 
that was not calculated to give a good service. 

Mr. Ronn: Have they had the amended specification ?—-No. 

It was agreed that the Corporation should stand on the original 
specification. 

WrirNEss said that on the *'*'ring-through " the time occupied in 
conneeting subseribers was practically nil. 

This concluded Mr. Bennett's cross-examination, which had lasted 
several hours. 

Ald. Lararp said if the National Company would give Hull the same 
terms as they did other places where there was competition the Corpor& 
tion might come to a different conclusion as to a municipal service. 

The proceedings were then adjourned to yesterday (Thursday). 

Portsmouth Telephone committee recommend the Council to 
adopt two fresh tariffs in ccnnection with their municipal telephone 
system — viz , £5 a year for 1,800 calls; and a two-party line where: 
ever convenient and agreeable to customers at £3. 108. per annum 
each, with unlimited service. 


Newport —An inquiry will shortly be held into the application 
of the Corporation for sanction to borrow £58,000 for additional 
plant at the electricity station. 


Pay of Postal Officials.— The Postmaster-General recently 
appointed a committee consisting of Sir Edward Bradford, Dart, 
G. C. B., G. C. S. I. (chairman), Messrs. C. Booth, S. Fay, T. Brodrick 
and R. Burbidge, to inquire into the remuneration of certain classes 
of Post Office rervants. The terms of the reference are :— 

To inquire into the scale of pay received by the undermentioned clases 
of established Post Oflice servants, and to report whether, having regard 
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to the conditions of their employment and to the rates current in other 
occupations, the remuneration of (d) postmen, (^) sorters (London), (c) 
telegraphists (London), and (% sorting clerks and telegraphists (pro- 
vincial) is adequate. 

Penmaenmawr.— The Roads committee are considering the ques- 
tion of the practicability of utilising water power available in the 
vicinity in the generation of electricity for public lighting. 


Personal —Mr. Geo. F. Pescod, traffic manager of the Mexican and 
Central and the South American Telegraph Companies, inventor of the 
well-known Vibrator, has recently been spending a pleasant vacation 
in the old country after an absence of 18 years. Our readera in the 
telegraph service will be pleased to learn that Mr. Pes:od is in 
excellent health after his holiday. IIe returns to Peru on Sept. 3. 


Portsmouth —The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £218,446. 0a. 11d., 
increase £16,384. 58. 7d. during the year. Receipts amounted to 
£35 282. 78. 91., including £28,128 7s, 10d. from sale of current for 
private lighting at 44d. per unit, £84 from sale of current under 
contract, £5,111. 8+. for public lighting, £33. 14:. from current sup- 
plied on the prepayment meter principle, and £1,417. 10a. 9d. from 
meter rentals. Generation expenses were £14,848. 14s. 11d., distri- 
bution costs £1,096. 13s. 3d., maintenance of public lamps, &, 
£1,532. 15s. 4d., renta, rates and taxes, £1,073. 43. 7d., management 
expenses £2,215. 4s. Id., and, with special charges, the total was 
£21,203. 58. 9d., leaving £14,079. 28. Interest absorbed £5,003. 108. 4d., 
sinking fund instalment £6,075. lls. 8d., and the balance (£3,000) 
has been carried to reserve. 2,445,175 units of current were gene- 
rated, 439,876 were supplied to public lamps, 1,547 to private con- 
sumers, 1,580 units sold by private contract, and 158,250 used on the 
works. There are 264 arcs and 135 incancescents 1n use for public 
lighting. The total maximum supply demanded was 1,860k w. 


Redditch.—The consulting engineer, Mr. E. W. Monkhouse 
(Messrs. Burstall and Monkhouse) attended a special meeting of the 
Council on Tuesday to answer questions arising upon his report on 
the present condition of the electricity undertaking. This report was 
abstracted in our issue of 14th inst. :— 

Mr. Monkhouse favoured the provision of new gas producing plant to 
enable the use of bituminous instead of anthracite coal for gas producing. 
The cost of the alteration was estimated not to exceed £500. -Anthracite 
coal costs 17s. 9d. per ton, while bituminous can be delivered at Red- 
ditch at 7s. 6d. per ton, a difference of about £400 per annum to the 
Council. Under the new conditions Mr. Monkhouse considered that a 
considerable reduction in cost of production would be secured. He thought 
it unnecessary to make any allowance for depreciation if the plant were 
maintained in good working order out of revenue. He also said there 
would be no need of adding to the existing staff. He recommended that 
current be supplied for motors at. present prices (1d. to 2d. per unit), as 
the plant had to be running continuously during the day. Asked as to 
how the Corporation might turn the present loss of about £1,000 a year 
into a profit, Mr. Monkhouse replied that it depended upon how rapidly 
they could get new customers. 

South Shields.—The Town Council will be recommended at their 
next meeting to proceed with the construction of their new tramways 
and to equip them on the overhead trolley system. 

The accounts of the electricity department for the past year show 
a net profit of over £1,100, a great improvement on any previous year, 
It has been decided to vote £800 in relief of rates and to carry 
forward £160, after putting £200 to reserve, bringing this to £2,500. 

Technical Libraries — We have received from Mr. Basil 
Anderton, B.A., public librarian, a copy of the “ Useful Arts Cata- 
logue” of the Central Public Libraries, Newcastle-upon-Tyne. The 
committee of the library are desirous of calling attention to the large 
resources of the library, and are anxious that the fullest use may be 
made of the large collection of books which are here available. 
The section devoted to electrical engineering works shows that this 
important subject has not been overlooked by the committee, who 
have gathered together a comprehensive library of electrical 
publications, 


Train Control System.— The Underground Electric Railways Co. 
of London have awarded the contract for the entire control equip- 
ments for their pew electric trains on the Metropolitan District 
Railway to the British Thomson-Houston Co. The system to be 
say we is the Sprague-Thomson-IIouston multiple unit system, 
with which an experimental train has been equipped on the newly- 
opened line from Ealing to Harrow, and on which for over four 
months continuous experiments and competitive tests under special 
and normal conditions of traffic have been going on, to ascertain 
which of the two systems of control competing will best meet the 
various requirements of the line, haviug regard to the safety of 
passengers, reliability of control, economy of power, low cost of main- 
tenance, comfort to passengers and simplicity. This syatem is in use 
on, or contracted for by, a large number of railways throughout the 
world, over 2,000 equipments being at present in use. 

Tramcar Roof Covers.—Mr. C. H. Bellamy, manager of the 
Liverpool n tramways, has devised another new cover for 
the upper decks of the cars in which blinds (which constituted the 
objection to the old pattern) are superseded by sliding windows. 


The new design costs only £35 compared with £58 for the covers 
hitherto used. 

Roof covers of somewhat similar construction, with glass ends and 
movable glass sides will be brought into use on some of the Ilford 
Council's cars next week. 


Warrenpoint (Ireland).—A motion to apply for a provisional 
electric lighting order was rejected at the meeting of the District 
Council on Monday. 


Westminster.—The City Council have decided to extend the 
public arc lighting from Exeter-street, Strand, to the Law Courts. 
The new thoroughfares—Kinysway and Aldwych—will also be 
lighted electrically. 1, 000 c.p. ares will be erected on standards to 
be fixed alternately on either side of the thoroughfare at a distance 
of 35yds. Lamps will be erected round the churches of St. Mary-le- 
Strand and St. Clement Danes and on the refuge pavement in the 
centre of the roadway. "The Council will provide and erect the stan- 
dards and fittings, and elcctrical energy will be supplied by the 
Charing Cross and Strand Electricity Supply Corporation. The 
Strand portion of the echeme will be completed in about three weeks. 


Wigan.—The mayor (Councillor Johuson) formally started last 
week, at Bradford place electricity works, an additional 700 H r. 
generating set. The engine is by Willans and Robinson and the 
dynamo by the English Electric Mfg. Co. 

Outing.—On Saturday a large number of the employés engaged 
in the various departments at the Gillingham-street works of the 
Sir Hiram Maxim Electrical and Engineering Co. journeyed to 
Clacton-on-Sea for their annual outing. Sir Hiram Maxim had 
invited the whole of the party to dinner at Day's Hotel. In the 
afternoon, when the company met for tea, Mr. A. W. Hill, works 
manager, said that by the help of all present the firm had built up 
& reputation for the quality of their manufactures, and trusted that, 
with their continued help, next year would still see them still ad vanc- 
ing. The party were favoured with good weather, and a very pleasant 
day was spent. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day : New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Johannesburg Council invite tenders alternatively for gas-generating 
plant and for gas motors, or steam motors and electric generators 
and all accessories. An advertisement contains further particulars. 
Specificatione, &c., after Sept. 7, from the town clerk, Johannesburg, 
or at the offices of the consulting engineers (Messrs. Mordey and 
Dawbarn), 82, Victoria-etreet, Westminster, S. W. Tenders, addressed 
to Messrs. Mordey and Dawbarn, by noon Oct. 19. The tenders will 
be opened, on behalf of the municipality, by Lord Monkswell, chair- 
mau of the London County Council, and Major O'Meara, R.E, 
C.M.G., and will then be handed over to the consulting engineers 
for analysis and report. | 

Southend on-Sea Corporation invite tenders for the supply and 
fixing of steam dynamo, boiler and condenser at their electric light- 
ing station, Specifications, &c., from the borough electrical engineer 
and manager (Mr. W. E. J. Heenan). Tenders to the town clerk 
(Mr. Wm. II. Snow) by noon Sept. 14. See advertisement. 

Čirkcaldy Corporation invite tenders for wiring and supply of all 
fittings complete for installing the electric light in the memorial 
halls in Bennochy-road, Specifications from burgh electrical engi- 
neer. Tenders to town clerk (Mr. Wm. L. Macindoe) by Sept. 12. 
See advertisement. 

Whitechapel (Lindon) Guardians invite tenders for the electric 
lighting of a portion of their infirmary, Specifications from the 
clerk (Mr. F. J. Tootell) Tenders by Sept. 12. See advertisement. 

Aston Manor District Council invite tenders for reconstruction of 
existing tramways and construction of new tramways in their dis- 
trict. Tenders to Mr. Joseph Ansell, solicitor and clerk to Council, 
27, Bennevs-hill, Birmingham, by noon Sept. 3. 

Stoke-upon-Trent Corporation invite tenders for supply and erection 
of pipe work, non-conducting covering and water-softening plant. 
Tenders to town clerk (Mr. Jno, B. Ashwell) by 5 p.m. Sept. 11. 

Worthing Corporation invite tenders for reconstructing storage 
battery at electricity works. Tenders to town clerk (Mr. Wm. 
Verrall), by Sept. 7. 

Hackney (London) Borough Council invite tenders for arc npe 
and pillars and distributing mains. Tenders to town clerk (Mr. 
George Grocott), Town Hall, Hackney, by 4 p.m. Aug. 31. 

London County Council invite tenders for four 5,000 H P. steam 
engines for their Greenwich generating station. "Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

Edinburgh Corporation invite tenders for arc lamps for public 
lighting. Tenders to Mr. Thomas Hunter, W.S., City Chambers, 
Edinburgh, by Oct. 26. 
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Radcliffe District Council invite tenders for tramway and lighting 
feeders, distributing and pilot cables, conduits and accessories. 
Tenders by Sept. 5. 

Bemondsey (London) Borough Council invite tenders by Sept. 8 
for extensions of dust destructor and electricity station buildings, 

Bathgate District committee of Linlithgow County Council invite 
tenders for electric lighting of Uphall Special Lighting District. 

Batley Corporation invite tenders until Sept. 4 for wiring the 
Town Hall extensions. 

Hills Plymouth Co. (Ltd.), Merthyr Tydfil, require tenders until 
Sept. 12 for electric appliances for 12 months. 

Leeds Tramways committee invite tenders for the right of adver- 
tising upon their tramcars Tenders by Sept. 14. 

Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. Tenders to secretary, Westmoreland-street, Dublin, by Oct. 5. 


Tenders are invited until Sept. 3 by the French Post and Telegraph 
Authorities for 104 tons of telegraph wire, Particulars from and 
tenders to 103, Rue de Grenelle, Paris. 

Pietermaritzburg Corporation invite tenders for supply and erection 
of necessary poles and overhead equipment for about 5} miles of 
tramway route. Tenders to the Corporation’s London agents, 
Messrs. Ford Bros., 12, Southampton-street, Fitzroy-square, London, 
W., by noon Sept, 7. 

The Madrid Gazette of Aug. 23 calls for tenders for the lighting of 
the town of Pozoblanco by electricity, the concession to be for 10 years 
on the terms set out in the Gazette. Tenders will be adjudicated 
upon on Sept. 27. A copy of the Madrid Gazette can be seen at these 
officea (by appointment only). 


TENDERS RBOBIVED AND ACCEPTED. 


Weymouth Corporation have accepted the following tenders in 
connection with their electricity supply scheme :— 


Johnson and Phillips (mains and feeders) ......£11,321 17 10 
Aiton & Co. (pipework) / jj 3195 0 0 
International Electrical Engineering Co. (engines 
and nens 8 3.192 0 0 
J. Hitchen & Sons (switch board) 1.860 9 0 
Do. ff hr eae y teda 280 10 0 
E. Danks & Co. (boilerᷣUꝑU7 iꝛj i 1.850 0 0 
Oliver & Co. (are lamps and posts) ............ 701 3 0 
Tudor Accumulator Co. (storage battery). 156 0 0 


There were 127 tenderers and about 300 tenders, the whole of the 
tenders being within the amounts estimated by the consulting 
engineers (Messrs, Kennedy and Jenkin). 

The Myeore Government have placed contracts for the additional 
machinery and plant required for the extension of their Cauvery 
Falls power transmission scheme. The generators and cables are to 
be supplied by the General Electric Co. (U.S.A.), the turbines by 
Escher, Wyss & Co. and the general structural ironwork by Mechan 
& Sons, Glasgow. 

Bootle Corporation have accepted the combined tender of Ferranti 
Limited and Bruce Peebles & Co. for two 600kw. Ferranti-Peebles 
traction generating seta. 

Brighton Corporation have accepted the tender of the Reason Mig. 
Co. for electricity meters for 1 year at £2.53 per meter for the 
syphon-tube type and £1. 17e. for the single-tube tvpe. 


Manchester Corporation tramways department have ordered 300 
further cars to be fitted with the Hudson-Bowring Co/s gate and 
carrier type of guard. 

Darnstaple Town Council have accepted the tender of lt. Alger & 
Son for wiring and fitting up the music hallat £202, "The lowest 
tender was £42 lower than the accepted. 


BUSINESS NOTICES. 


The B. T.-H. Co. has recently organised a new department, termed 
the * Local Companies Department," to handle business in con- 
nection with traction, lighting snd power schemes in various parts 
of the country, and has appointcd as manager of the department 
Mr. A. W. Jones, who has been on the company’s staff since its 
formation, and for the past three years has acted as assistant manager. 


The Irwell Rubber Co. (Ltd.), Salford, notify that in future the 
business will be carried on under the name of the Irwell and Eastern 
Rubber Co. (Ltd.). The extension to the company’s premises has 
been completed, and additional plant and machinery will shortly be 
in working order. 


Messrs. A. Slatter and R. G. Goatcher (trading as Alfred Slatter 
and Goatcher), electrical engineers, &c., 11, Buckingham-street, Strand, 
W.C., and 154, Bellenden-road, Peckham, S.E, London, have dis- 
solved partnership. 


Mr. W. C. O. Hawtayne has taken into partnership his managing 
engineer, Mr. G A. Zeden. The business will in future be carried 
on under the style of Hawtayne and Zeden, at the old address, 9, 
(Jueen-street-place, London, E.C. 

We are informed that the man 


ing directorship of Messrs. Sybry, 
Searls & Co. (Ltd.), Cannon Stee 


orks, Sheffield, has been taken 


up by Mr. Victor F. J. Tlach, who has had many years’ experience 
in the Sheftield steel trade, and who is joined on the board by 
Mr. Edward C. Ibbotson, F.C.S., who will undertake the manage- 
ment of the works. The company has been established more than 
half a century. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


The public examination of Noel Francis Nalder, 19, Queen 
Victoria-street, London, E.C., took place at the London Bankruptcy 
Court on Tuesday. The statement of sílairs showed liabilities 
£8 782, assets nil. :— 

Debtor stated that he began business in 1898, with a capital between 
£4,000 and £5,000, as an electrical engineer. The business was after. 
wards formed into Nalder and Harrison Construction Syndicate (Ltd.) of 
which he was managing director until April, 1896, when the syndicate 
was wound up. In January, 1902, he became interested with another in 
a scheme to take over the St. George's Hall, and a company was formed 
under the name of the St. George's Hall (Ltd.) Owing to inability to find 
the necessary capital the scheme fell through, and his losses and 
liabilities in connection with it were the immediate cause of his failure. 
He had also incurred losses in establishing and carrrying on an electrical 
manufacturing business. ljxamination concluded. 

J. P. Child, electrical engineer, 150, Powis-street, Woolwich, and 
109, Piedmont-road, Plumstead, has been adjudicated bankrupt. 
The first meeting of creditors will take place on 31st inst. at 24, 
Railway-approach, London Bridge, and the public examination on 
Sept. 8 at the Court House, Burney-street, Greenwich. 

G. A. Bagot, electrical engineer's assistant, 61, Liverpool.road, 
Eccles, has been adjudicated bankrupt. The first meeting of creditors 
will take place on Sept. 2 at Byrom. street, Manchester, and the 
public examination on Sept. 21 at the Court House, Encombe- place, 
Salford. 

The Electric Lighting and Fittings Corporation (Ltd.) is being 
wound up voluntarily. Mr. S. Jude is liquidator. 

Winding-up Petition. —A petition for winding-up the Electric 
Tramways Trust (Ltd.) will be heard at the Law Courta, London, on 
Sept. 2. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons and Cassell will 
sell by auctior, on the premises of the Electric Motive Power Co. 
(Ltd.), 75, Caister-road, Balham, Londcn, S. W., on Friday, Sept. 18, 
at 11 o'clock, a quantity of plant, machinery, tools and effects, of 
which some particulars are set out in an advertisement. It will be 
seen that a quantity of electrical plant, &z., is included in this sale. 


Electrical Engineering Works for Sale.—Particulars are given 
in an advertisement of modern electrical engineering works, in 
Salford, which are for sale as a going concern and are equipped with 
up-to-date machinery for economical production. Particulars from 
Messrs, David Smith, Garnett & Co.,chartered accountants, 25, Booth- 
street, Manchester, or from Messra. Wheatley Kirk, Price & Co, 
Albert-square, Manchester. 


Plant, &c., for Sale —Measrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternatore, steam and 
gas engines, motors, private lighting installations, &a. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E. C. See 
advertisement. 

A 138 R. r. O.to-Crossley gas engine, a Kennedy dynamo (135 volts, 
60 amperes), switchboard, 53 Chloride cells, &c., are advertised for 
sale. Applications to Mr. C. Bennett, Russell-street, Stroud. 

A 12 H.P. Hindley engine and a 15 n.r. boiler are offered for sale 
by Messrs. G. R. McKenzie & Co. (L*d.), Joinery Works, Queen's- 
road station, Battersea, London, S. W. See advertisement. 


Water Power for Sale.— Water power mills in Derby are for 
sale, close to centre of town, railway station and canal. Apply, 
Morledge Mills, Derby. See advertisement. 

Engineering Businesses for Sale.—A firm of solicitors have 
several sound engineering businesses (with works in London) for sale, 
from £1,000 to £3,000 ; they also offer partnerships, &c. An adver- 
tisement contains further particulars. Applications to C., care of 
T. B. Browne's advertising offices, 163, Queen Victoria-street, E. C. 

Financial Assistance.—An advertiser requires financial assistance 
to exploit telephone apparatus. 


“The Journal.”—Part 163 of the Journal of the Iustitution of 
Electrical Engineers is now ready, price 5s. An advertisement con- 
tains particulars of contents. 


“Stearn” Lamps —A new catalogue of Stearn incandescent 
lamps is issued by the Zurich Incandescence Lamp Co., 47, Victoria- 
street, Westminster, S.W., the lamps being manufactured at the 
company's factory, Sandycombe-road, Kew Gardens, London. A 
large variety of lamps are illustrated and described. 

Motor-Driven Eccentric Sawing Machine.— We illustrate here- 
with a new form of motor-driven hack saw, manufactured by Messrs 
Edward G. Herbert (Ltd.), Cornbrook Park Works, Manchester. 

This is a quick.cutting concentric sawing machine, the cutting 
of which is increased by running the machine at double the ordinary 
| speed and using a rotary pump to supply the blade with water. The 


— 


THE ELECTRICIAN, AUGUST 28, 1903. 


795 


machine illustrated is the No. 2 size, and is shown with motor 
attached. This machine is capable of cutting bars and girders up to 
12in. by 8in. The motor is of the wholly-enclosed constant-speed 
type, specially wound for a speed of 600 reve. per min., giving 
4 H.P. at that speed. Chain gesring is employed, having a ratio of 
6 to 1, making the actual specd of the machine 100 revs. per min. 


Tia Q 


27 "MU 
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The machine is entirely self-contained and is portable, having all 
the necessary swilches attached.  l'ower can be taken from any 
source of eupply by means of a flexible conductor and a lampholder 
plug. It is claimed that the machine will be found of excellent 
service, not only where electric driving is in use, but for all purposes 
where no shafting is available, and electricity is used for 91 

Catalogues &c.—Messrs. Holden and Brooke forward two new lists 
just issued, No. 37, describing and illustrating the *S" patent one- 
movement, self-connecting injector and other standard patents of this 
apparatus. List 39 deals with “C” patent non-lifting injectors for 
low-pressure boilers. | 

We a short time ago referred to the excellent catalogue issued by 
the Simplex Steel Conduit Co., and we now have to acknowledge 
receipt of an abridged price list, with which is bound up a reprint 
of the new Institution wiring rules The list now avallebla is an 


abridgment of the company's 1903 catalogue, for which there bas 


Simplex Through Connection 


Simplex Brass-covered Switeh, 
Box. 


showing Improved Lug Mounting. 
High Insulation. 


S:mplex Patent Spring Lid 


Simplex Cradle Interior and Connection 
Inspection Bind. 


Bars for Junction Boxes. 


been a large demand. In the abridged list two additional types of 
conduit are listed, designed for special types of wiring. These are 
called Simplex“ Wireduct" and Simplex “Solid Drawn” conduite. 
The accompanying illustrations show several of the latest “Simplex ” 
improved parts. 

The British Thomson-Houston Co. have issued pamphlet No. 149, 
dealing with adhesive insulating tapes as manufactured and supplied 
by the company, and a price list of slow and moderate-speed, 
continuous-current, shunt-wound motors. 

Messrs. Waltham & Co., of York-street, Buckingham-gate, London, 
S.W., have a new set of sheets ready of art metal-work fittings for 
electric lighting. 

From Messrs. Bray, Markham and Reiss, of Walthamstow, we have 
received their latest catalogue of electrical switches and switch gear. 


In the B.M.R. switches all mechanical parts of the switch are 
mounted on a pin screwed into the cast-iron base, instead of being 
fixed on slate, the only parts mounted on elate being the contacts. 
Among the advantages claimed for these switches is an absence of 
solder, no current passing through the pivots, strength of parts, the 
ease with which any of the resistance may be removed, and the 
standardisation of the parts. The list gives details also of B.M.R. 
ratchet type starters, &c. 

A comprehensive sr i of electric bell accessories, speaking 
tube fittings, &c., is issued by Messrs. D. H. Bonnella & Son, 58-60, 
Mortimer-street, London, W. The list deals with a very large 
number of these accessories actually manufactured by this firm at 
their London works. 


The Lancashire Dynamo and Motor Co., Trafford Park, Man- 
chester, have issued a new catalogue of four-pole standard motors. 
Several of these machines are illustrated, and specifications of both 
the enclosed and semi-enclosed motors and dynamos serve as an 
introduction to the list. 


The Stirling Co., 53, Deanegate-arcade, Manchester, forward a new 
pamphlet entitled ** Economical Steam Raising.” Copies of this 
pamphlet, which is well got up and illustrates several views of the 
Stirling boiler, can be obtained on application. 

Messrs. Cresswell’s Asbestos Co., Wellington Mills, Bradford, for- 
ward a copy of their latest catalogue of lubricants, belting and leather 
preservatives, materials for the prevention of belt slipping, lubri- 
cators, oil pumps, oil storage economisers and filters, xc. 


From Messrs. H. V. Kramer & Co., of Bath, we have received a 
a of a new main catalogue of machinery and apparatus, including 
ball bearing motors and generators for continuous and alternating 
current.. Examples of the machines are illustrated, as well as a 
number of small ball-bearing motors used in driving small 
machinery, each with a separate motor. It is claimed that the ball 
bearings make for economy. There is included in this list an illus- 
tration of a new type of electric furnace for rivets, which has proved 
of service in shipbuilding and engineering yards, and an inexpensive 
power-drilling machine is also Austen and described. The list 
takes the form of a large number of sheets, which can be easily 
separated if desired. 

Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manufac- 
tured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 19 to 25, with the ports 
of destination :— : 

Africa—Cape Town, £1,029; Durban, £3,080; (including 4452 tele- 
graph material); East London, £379. Argentina—Buenos Ayres, £20 ; 
Rosario, £84. Australasia—Auckland, £210; Brisbane, £80; Fremantle, 
£176; Melbourne, £110 (and 9 tons telegraph wire) ; Otago, £128 ; Syd- 
ney, £2,056 (including £898 telegraph material); Wellington, £463. 
Belgium Antwerp, £230. Burma—Rangoon, £12. Ceylon—Colombo, 
£134. Channel Islands, £36. China—Chemulpo, £90; Shanghai, £422 
(including £199 telegraph material).  Holland—Amsterdam, £75 (includ- 
ing £25 telegraph apparatus) Hong Kong, £15. India—Calcutta, 
£189; Madras, £176. Japan—Yokohama, £694. Mexico—Progresso, 
£285. Hussia—Libau, £70; St. Petersburg, £24. Straits Settlements— 
Singapore, £92. Sweden—Gothenburg, £42 (telegraph material) ; Stock- 
holm, £98 (including £77 telegraph material). United States—New 
York, £25. Total £10,514, against £7,260 in the corresponding week last 
year (Aug. 20 to 26). 


PATENT RECORD. 


— MÀ 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norx. The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed, 

Unless otherwise stated, the application is made in London. 


February 28, 1903.. 


4,698 J. FERGUSON and Kevin and J. WITTE (Ltd.), Glasgow. 
measuring instruments. ' 
4,699 J. Sampson and H. B. Stocks. Manchester. Portable electric 
hammer. 
4,703 C. H. Jones. Liverpool. 
4,704 W. G. Heys. Manchester. 
Acoustic Co., U.S.)* 
4,709 and 5,030 J. Barr (of J. McDowall & Sons) and R. ANDERSON. 
Renfrewshire. Electric saw frames.“ , 
4,710 H. Suoosuirn. Abbey Wood. Controlling the raising and lowering 
of weights by electric power. 
4,727 Mxchwanr, Cottrr & Co. Resistance regulators and starting 
switches for shunt motors. (Date applied for, Aug. 29, 1902, 
date of application in Italy)* 


Electrical 


Holders for incandescent lamps. 
Telephone receivers. (Hutchison 
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4,732 H. LEITNER AND R. N. Lucas. Byfleet. Reversing mechanism for 
dynamo electric machinery. 
4,735 W. Norres. Liverpool. Safety fuses.“ 


March 2, 1905. 

4,781 W. APPLEYARD. Sheffield. Brush holders for electrical purposes. 

4 783 W. THoMsoN. Manchester. Electrolytic cells. 

4/789 O. C. HunngLL. Warriogton. House fuse cutouts.“ 

4.800 A. A. BgADLE, Barnet. Current generators for electric ignition. 

4,836 Sıemens Bros. & Co. (LTD.) Commutators for continuous-current 
machines (Siemens and Halske, A.G.)* 

4842 H. H. Laxe. Mode of collecting electric curreuts and apparatus 
therefor. (La Société Anonyme Le Carbone, France.) 

4,851 L. ANDREWS. Systems for distributiog electrical energy. 


March 3, 1903. 

4,928 H. OPPENHEIMER. Line selectors or switches for telephonic inter- 
communication. (Ag. Mix and Genest, Germany.) 

4,930 B. Ra MS DEN. Electric tramcars. 

4,914 O. WILHELMI. Single or multiple conduits for cables.* 

4,959 METALS CORPORATION and S. CowrER-CoLks. Electrolytic refining 
of copper. 

4.964 H. T. Booturoyp. Liverpool. 

4,969 T. E. ADAMs. Arc lamps.“ 

4,972 C. Mitray-Horvatu. Telegraphic apparatus. 

4.973 J. F. H. COLLETT and A. SOMBRVBLL, A collapsable electric light 
fittings or bracket. 


March 4, 1903. 
4,997 H. SurrHsoN and E. R. SAR E. Manchester. Electric lamps. 
1 C. 


Electric hoists. 


T. Mason and S. R. Brown. Leicester, Switch for motor vehicles. 


5,046 C. OLIVER. Are lamps. 


5,049 CnouProx & Co. Lrp., A. J. Hopeson, J. W. EWART and C. F. TUBBS. 
Arc lamps. 

5,063 J. A. FLEMiNG, Kumascopes or detectors of electric waves. 

5.073 H. Cury. Dynamo electric or electro dynamic machines. 


5,081 A. J. JacoBsON. Galvanic batteries.“ 


March 5, 1903. 
5,092 ELECTRIC AND ORDNANCE ACCESSORIES Co. and L. J. ARON. 
Birmingham. Indicating or recording devices forelectricity meters. 
5,097 and 5,098 M. Crayton, F. S. CLAYTON and T. CrLAvTON. Bradford. 
Overhead equipment for electric traction. 
5,125 J. N RI SON. Manchester. Electric stop motions for drawing frames. 
5,150 S. F. Ence and R. W. SaxDERS. Contact breakers for sparking coils. 
5,169 E. A. CanorLaN. Rheostats. (G. E. Co. U.S.). 
„170 E. A. CAROLAN. Electric motor control systems (G. E. (“o., U. S.). 
183 M. KorrnA. Electric transmitters for use in telegraphy.* 
„191 G. Mors. Electrolytic interrupters for electric currents. 
204 T. Vickers and E. ANDREWs. Nottingham. Brakes for electric 
tramcars. 


SPECIFICATIONS PUBLISHED. 
Nork.—All Specifications can be obtained at the uniform price of 8d. each. 
1902. 
Commutator brushes. 
Insulated wire. (Date applied for Nov. 21, 


aan am 


17,688 Lare (G. E. Co., U. S.). 

17,747 and 17,748 Heany. 
1901.) 

17,794 Sremens Bros, & Co. (Siemens and Halske A. G.). <Actuating the 
electrical controlling appliances of electric railway motors. 

18,076 B. T.-H. Co. (Troy). Systems of electrical distribution. 

18,077 B. T.-H. Co. (Priest). Current collectors. 

18,079 B.T.-H. Co. (Steinmetz) Protective devices for circuits. 

18,082 B.T..H. Co. (Lemp). Charging storage batteries. 

18,90 B.T..H. Co. (King). Electricity meters. 

18,228 LAKE (G. E. Co., U S.). Switches. 

18,229 LAKE (G. E. Co., U.S.). Field coils for dy namo electrie machines. 

18,319 B. T.-H. Co. (Fleming). Are lamps. 

18,320 B. T.-H. Co. (Dutton). Controllers for electric motors. 

18,521 B.T.-H. Co. (Stone). Systems of electrical distribution. 

18,322 B.T..H. Co. (Wirt). Fuseless rosettes. . 

18,323 BT.-H. Co. (Johnston). Lightning arresters. 

18,324 B.T..H. Co. (Jeannio). Dynamo electric machines. 

18,326 B. T.-H. Co. (Lunt). Preventing creeping in electric meters. 

18,528 B.T..H. Co. (Case). Electric motor contro]. 

18,550 B.T.-H. Co. (Reist). Armatures. 

18,331 B. T.-H. Co. (McKay). Regulating dynamo electric machines. 

18,586 Morse. Electric fuses or cutouts. 

18,786 BREMER. Arc lamps. 

18,922 LAK Ek (G. E. Co., U. S.). 

18,926 Lake (G. E. Co., U. S.). 

18,933 Mil NES. Trolley catchers for electric cars. 

19,110 Green. Arc lamps. 

19,208 Ronerts, Trolleys for electric trac ion. 

19,428 Cuitps. Electromagnetic brake». 

19,431 MascN and Kremnitz. Life guards for electric vehicles, 

19,9814 Hype (Union Lead and Oil Co). Lead in the form of powder. 
(Date applied for, Sept. 12, 1902.) 

20.340 HORIN SON. Form and construction of cables. 

21,090 GELL. Perforators for automatic telegraph transmitters. 

21,575 Zarr. Laying insulated cables under conditions of cold. 

21,462 WALTER and Ewinc. Detection of electrical oscillations. 

24,198 Hoxson. Electric motors for fans. (Date applied for, Nov. 4, 1901.) 

26,967 Ds Kanno. Automatic pressure regulators. 

27,090 WEIUI and TuoMrsox, Electric working of railway points and signale. 

27,786 HEANY, Insulating metallic surfaces or wires. 

28,555 WETTER (E. A. G. vorm. Schuckert & Co.). Electrolysing processes. 


Electric meters. 
Trapsfcrmers. 


1903 


5,471 Corpoves. Lightning arresters. (Date applied for, April 19,1902.) 

5,545 FainBURN-HART (G. K. Co., U. S.). Luminous vapour electric lamps. 

5,606 Downgs. Electro-thermic surgical instrumenta. 

5,693 Schill. Electro-plating of metals. 

5.892 STAEDTEFELD. Insulating material. 

5.895 'l'Hovrsox (Vogel and Egg). Sparking pluga. 

5.938 Kempt. Conductors and collectors for electric railways. 

5,975 BERLINER and BIRNBAUM. Inter communication telephone wall sets. 

6,060 BI ON DZI. Manufacture of electrodes for arc lamps. (Date applied 
for, April 8, 1902.) 

6,061 BrowpEL. Electrodes for arc lampe. 
1902.) 

6,098 Moon and BovDEN. Dynamo-electric machines. 

6,106 Jounson. R -volving fields for generators or motors. 

6,288 Peck. Windings for transformers. (Date applied for, March 21, 
1902.) 

6,366 Kusepucn. Casings and globe holders for electric lamps. (Date 
applied for, March 21, 1902.) 

6,367 and 6,568 NgwkrrL. Brake apparatus for electric railway and tram- 
way vehicles. (Date applied for, March 29, 1902.) 

6.605 HorLMsTrhoM, Combined telephone receivers aud transmitters. 

6,740 Siemens Bros. & Co, (Siemens and Halske A. (l.). Photographically- 
recerding characters in printing telegraphs. 

6,741 Sigmens Bros. & Co. (Siemens and Halske A.G.) Telephonie 
exchanges. 

6,742 Siemens Bros. AND C», (Siemens and Halske A.-G.). Telegraphi- 
cally recording type-written characters. 

6,832 VanLEY. Electrical measuring instruments. 

6911 McGowan, Adjustable electric light pendants or fittings. 

6,952 and 6,953 GOODSON. Electric ignition for internal combustion 
engines. 

7,184 JosEPH and GanDNER, Switching devices for intercommunication 
telephones. 

7,290 Worr. Magnetic locks for miners’ safety lamps. 

7,530 WII LIAMSs. Electric ignition of miuere' safety lamps. 

7,697 Drecker. Incandescent lamps. 

7,700 UvrERBOGAART, Electric fire alarms. 

7,782 Siemens Bros. & Co (Siemens aud Halske A G.). Regulating motor 
engines, 

7.980 PrrkRs. Self-registering electrically-operated sectional targeta. 

8,010 Heys (Richmond Electric Mfg. Co.). Electric push contact device. 

8,021 CusHMAN. Induction motors. 

8,056 Bout (American Miniature and Decorative Lamp Co.) 
descent lamps. 

8,321 Heinrich, HEINRICH and PROGER. 
electric cars and the like. . 

8,522 Evans (A. E. G.). Motor- ampere hour meters for various electric 
pressures. 

8,589 R. Tris & Co. 


(Date applied for, April 24, 


Incan- 


Safety devices applicable to 


Accumulators, (Date applied for, April 19, 1902 ) 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &oc. 
— — 


NEW COMPANIES. 
ELECTRICAL POST RAILWAY CO. (LTD.)— Heg. in Guernsey on Aug. l5, 
capital & 1.500.000 in £10 shares, with objects as indicated by the title. 

J. E. HUTTON (LTD.). Reg. Aug. 17, capital £50,000 in £l shares 
(25,000 preference), to acquire business of J. E. Hutton and J. A. Stirling 
in connection with motors and motor cars, and to carry on the business 
of motor car, flying machine, «c., manufacturers, mechanical and elec- 
trical engineers, &c. First directors J. E. Hutton and J. A. Stirling. 

H. SUTTON & Co. (LTD.) — Neg. Aug. 21, capital £3,500 in £1 shares 
(1,500 preference), to acquire business of electrical, heating and venti- 
lating engineers and contractors, carried on by H. Sutton & Co. First 
directors, W. E. Collingridge and H. W. Sutton. 

TASKER, SONS & CO. GTD.) — Reg. Aug. 20, capital 450.000 in £l 
shares, to acquire business and assets carried on under the style of 
Tasker, Sons & Co., Sheflield, and to carry on the business of india- 
rubber manufacturers and merchants, &e., telephone, clectrical and 
general engineers, &e. Reg. oflice : 32, Angel-street, Shcflield. 

E. TIMMINS & SONS (LTD.)—Reg. Aug. 21, capital £50,000 in el 
shares, to acquire business of Ebenezer Timmins & Sons (Ltd). and to 
carry on the business of civil, electrical, mechanical, consulting and 
general engineers, manufacturers of and dealers in rolling stock, dealers 
in electric, telegraphic, telephonic and other appliances. engines an 
apparatus, &c. First direetors, T. D., W., C. A., A. and F. W. Timmins. 
Reg. oflice: Dridgwater Foundry, Runcorn, Ches. 

VAN RADEN & CO. (LTD.)—Reg. Aug. 21, capital £10,000 in £1 shares, 
to acquire business of electrical engineers and motor ignition manu 
facturers carried on by H. W. Van Raden at Coventry, and H. W. Van 
& Co. First directors, H. W. Van Raden, C. B. Robinson and V. W. 
Robinson (all permanent). Reg. office, 142, Queen Victoria-road, Coventry. 


STATUTORY RETURNS. m 
BRITISH ELECTRIC TRANSFORMER CO. (LTD).— Correction In giving 
the annual return of this company in our last issue we erroneously stated 
that the name had been altered to the British Electric Transformer Co. 
Saat Ltd. The actual style is the British Electric Transformer Co. (Ltd). 
903 having been dropped from the title on July 10. 
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J. d. WHITE & CO. (LTD.)— The return to July 13 gives the capital as 
£150,000 in 10,000 preference shares of £10 each and 50,000 ordinary 
shares of £1 each, all of which have been taken up. £100,000 has been 
paid on the preference shares, and £50,000 is considered as paid on the 
ordinary, Mortgages and charges, nil. 


LIENS, &c., REGISTERED. 

BRITISH PROMETHEUS CO. (LTD.)—A debenture dated Aug. 15, 1903, 
to secure £150, charged on company’s property, present and future 
including uncalled capital, has been registered. Holder, L. M. Waterhouse: 

ELECTRIC TIMBER SEASONING AND PRESERVATION CO. (LTD.)— 
Charge to secure an unspecified amount, but stamped to cover £800, 
charged on undertaking and property, present and future, has been 
registered. Holder, H. B. Weaver. 

MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION (LTD.) 
— Trust deed dated July 29, 1903, to secure £250,000 44 per cent. deben- 
tures, created by resolution of April 27, 1903, has been registered. Pro- 
perty charged, company’s freehold and leasehold properties, present and 
future, and its undertaking and other assets for time being, including 
uncalled capital. Trustees, J. S. H. Banner and F. F. Begg. 

PHENIX DYNAMO MFG. CO. (LTD.) £15,000 debentures, created by 
resolution of July 23 and dated July 29, with a trust deed of even date 
relating thereto, have been registered. Property charged, freehold land 
and premises at Calverley, Bradford, certain patents and company's 
undertaking and property, present and future, including uncalled capital. 
Trustees, J. Charlesworth and W. Wilson. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since June 18, 1903). Price of 
silver 2515d. per oz. (Aug. 27). Consols 904—904 for money, 901—908 
for account; 24 per cent. 904—91 (Aug. 27). Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Day, Sept. 9; Ticket Day, Sept. 10; Pay 
Day, Sept. 11; Mining Share Carry-over Day, Sept. 8. 


BRITISH INSULATED AND HELSBY CABLES (LTD.)—The directors 
have declared an interim dividend at the rate of 8 per cent. per annum 
on the ordinary shares. 


CITY AND SOUTH LONDON RAILWAY.—The following circular has 
been issued to the shareholders :— 

The recent unfortunate catastrophe on the Metropolitan Railway of 
Paris has caused tome anxiety in the minds of the proprietors of this 
company as to whether there is any likelihood of such an occurrence being 
possible on this railway. The directors desire to say that there is no 
danger of fire on this railway. ‘The primary cause of the accident in Paris 
was due to the electric motors being placed in and forming part of the 
train; in our railway the motors are all placed in a locomotive separate 
from the train, and built entirely of steel. The whole of the motors are 
under the immediate control and surveillance of the driver, who can cut off 
the current in an instant and disconnect the locomotive from the train, and 
arrangements are made that under no circumstances can either the carriages 
or the stations be left in total darkness, as was the case in Paris, In case 
of accident the rear of the train is always open for passengers to alight and 
walk in perfect safety to the nearest station through a well-lighted tunnel. 
A fter 13 years' experience, during which we have had many short circuits 
and other accidents, we are well aware of all the weak places, and have 
made provision for every possible contingency, with the result that during 
tLe whole of that time we have never either killed or injured anyone out of 
the 120 millions of passengers we have carried. Such an example of safety 
is quite unequalled on any other railway or any other mode of public con- 
vey ance ; but still, after the experience in Paris, we are going carefully over 
the whole working to see if there is anything which can still be improved. 

RAILWAY AND TRAMWAY COMPETITION.—At the meeting of the 
Wirral Railway Co. on Monday, the chairman (Mr. T. H. Jackson) said 
that mainly owing to electric tramway competition, there had been a 
decrease of 32,000 first-class and 27,000 third-class passengers carried on 
the line during the past year, and that 25 per cent. of the New Brighton 
traffic had been lost. The board had been considering the possibility of 
introducing self-propelled cars on the line which would run at a greater 
speed than the present trains and permit a more frequent service to be 
maintained, but had not yet succeeded in finding a car to suit their 
requirements. 

STOCK EXCHANGE NOTICES.—-The Stock Exchange committee have 
fixed Sept. 2 a special settling day in fully and partly paid provisional 
certificates for £250,000 44 per cent. second debenture stock of the 
County of London and Brush Provincial Electric Lighting Co. ( Ltd.) and 
Sept. 10 a special settling day in a further issue of 100,000 fully paid 
6 per cent. £5 preference shares of the British Westinghouse Electric and 
Mfg. Co, (Ltd.), and have ordered both these securities, as well as a 
further issue of 20,000 fully paid £5 ordinary shares of Edmundson's 
electricity Corporation (Ltd.), to be quoted, The committee have also 
been asked to appoint a settling day in and to grant a quotation to a 
further issue of 39,028 fully paid £1 shares of M«rconi's Wireless Tele- 

graph Co. (Ltd.), and also to allow a further issue of £282,400 4 per 
cent. debenture stock of the Eastern Extension, Australasia and China 
Telegraph Co. ( Ltd.), and a further issue of £302,169 4 per cent. mort- 
gage debenture stock of the Eastern Telegraph Co. ( Ltd.), to be quoted. 

VICKERS, SONS AND MAXIM /LTD.)— In a circular issued by the direc- 
tors regret is expressed that adverse trading conditions continue, and 
have diminished the operations of the company in nearly all branches 
during the past half-year. The directors state that nothing in the com- 
pany’s affairs warrants the shrinkage in the price of shares which has taken 
place. The financial position of the company is very strong, its special 


manufactures still retain their prominence, and there is no reason why, 
with a revival of trade, the profits should not rise again to the level of 
the years previous to 1902. Interim dividends on the 5 per cent. pre- 
ferred stock and the 5 per cent. preference shares are declared, and of 
9d. per share (tax free) on the ordinary shares. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECRIPTS. 


AGGREGATE. 
Week 
Line. „55 
ended or Dec. 
No. of Inc. 
ee ges (a) 
E £ £ £ 
Aberdeen Corporation... Aug. 22 | 1,533/4+ 322 12 | 15,975 |+ 2036 


„ 15 379 — 41 15 5,505 4 119 


Ayr Corporation .... ... 
» 14 197| ... 524) 5,789 s 


Barnsley .......—.-...... 


Birkenhead ............ | „ 259 1,1014 51 uv "o 
"Birmingham Tramwaye „„ 22 5, 140 ＋ 431 7 | 36,192 |+ 1,565 
Blackburn Corporation.| „ 21 759 — 35 821 18,851 |+ 622 

Blackpool Corporation.. ,, 22 2, 104 — 431 §20 | 23,747 |+ 895 

Blackpool and Fleet wood zx E ws - bos 

Bolton Corporation. .. „ 23 | 2,2285 T 331) 21 | 40,126 |+ 5,581 

BournemouthCorporat'n ,, 19 1,5188 21 | 22,224 m 
Bradford Corporation... „„ 23 | 4,2267 ＋ 579 22 | 81,276 J 13,000 

Brighton Corporatlon ... 25 | 1,131/+ 65 39 | 33,986 |+ 5,939 

Brisbane Tramways......| July 82,582 f 34 1| 2,582 |4 34 
Bristol Trams & Carriage Aug. 214,851 — 144 13 | 71,590 |4 10,623 
Buenos Ayres & Belgrano July 26 | 2,893/4 322) ... 315 es 

Burnley Corporation . . Aug. 22 902 ＋ 206. 21 | 24,367 |+ 3,748 

Calcutta Tramways Co... 22 |R33,361|-- R7,048 8 |R248 827 |+ R61,004 


Camborne-Redruth ......| „„ 24 155 ... 42 | 5,021 


Cardiff Corporation . „ 22 2,088 ＋ 454, 21 | 42,088 7 13,689 
Carlisle Tramways Co.... i$ us bes bos 

Central London Railway| „ 22 5, 445 — 36 8 | 49,936 — 1,645 
Chatham & Dist. Lt. Rys| „ 20 643/+ 120, 33 | 17,245 wae 

City & South London Ry. „ 23 | 2252|- 3935 8 | 19,456 |- 2,685 
Cork Elec. Trams. Co. „ 20 665 — 554 33 | 17,523 — 1,051 
Devonport & Dist. Trams „ 14 491 — 25] 323 14,376 4 477 
Dover Corporation » 22 304 — 16 721 | 5,216 |+ 111 
Dublin & Lucan Rlwy. . .] „ 23 139|- 35 8 1,168 |+ 58 
Dublin Southern Dist...| „ 21 1,128 f 92) %7 10,005 6.211 
Dublin United e.. „ 214,106 ＋ 197 97 51.055 f 9 

Dudley — Stourbridge ...| ,, 14 940 ＋ 111! 323 26,862 |+ 2,849 
Dundee Corporation ...| „ 12 843/+ 79 13 | 11,298 !'+ 1,140 
East Ham Council „ 22 760 | + 269 121 | 14,578 |+ 4,676 
Gateshead & Dist, Trams „ 14 91117 75 323 27,801 |+ 4,423 


Glasgow Corporation ...| ,, 22 15,643 4-1,957| 12 159,946 |+ 18,218 
2 


Gravesend—Northfleet . „„ 14 292|4- 75 323 7,520 |-- 250 
Greenock & Port Glasgow „„ 14 595 — 113) 323 17,558 |+ 1,588 
Halifax Corporation. A" s a sth - 

Hartlepool Tramways ..| ,, 14 347 56 323 8,620 ＋ 445 


Hull Corporation ......... 


„ 22 1,855 T 106.121 | 38,412 + 1,819 
Ilkeston Corporation Te 


» 19 187| . 414 2,989 


Isle of Thanet Co.. „ 22 1,752 — 155, 8 11,561 £ 
V „ 14] 148 — 71 323 4,251 ＋7 22 
irkcaldy Corporation. 5 vs ese TT m ess 
Leeds Corporation ......| „ 225,650 T 511) 21 120,108 / 7,349 
Liverpool Corporation.. „ 15 [10,183 + 92 33 329, 211 711,678 
Liverpool Overhead Rly. „ 25 1.716 f 46: 8 | 13,894 |+ 755 
1 County Council.] „ x 9,834 ,+ 838 120 |197,001 | + 27,596 
8 „ 22 370. | +5 1,765 | He 
Manchester Corp. ...... „ 22 |11,836 46,672] 10 121,438 4 65,591 
Mersey Railway „ 22 1,315 7 266| 8 10,749 !+ 2.021 
Merthyr. ... „ 14 205 — 5| 324| 6,586 — 225 
Middleton --.. ,, 14 409 + 73| 323 10,398 |+ 1,229 
Rev on Jue Corp „ 22 | 5506 + 706 | 8 | 27,33 |+ 5,033 
Newport (Mon.) » 22 605, 17 bos der 
„Oldham, Ashton & Hyde. „ 14 | 758 4 110| 324 18,531 |+ 1,633 
P HO TENE „ 21 1,066|-- 122 533 38,146 ＋ 5,481 

Peterborough nm.. . „ 14 191 .. 9 | 4,604 8 
Foce Dit — nnn „ 14 422 , 33 324| 9,597 |+ 1,489 
ortsmouth Corporation| „, 22 | 2,590|— 190 ae E 
Pot teries . .. . . „, 14 | 1,333|- 57 324! 50,084 |+ 2,785 
Reading Corporation ...| „ 20 660| .. 4; 2915 ba 
Rothesay «eem, 14] 348/+ 38| 323 4,855 |4- 1,611 
*Salford Corporation. „ 24 | 3,856 |4 1,135) 21 | 19,469 J 24, 705 
Sheer ness l 1155 18 1,775 m 
"Sheffield Corporation . „ 23 4,617 . 349 8 | 38,584 |-- 3,278 
Southampton Corp. sag "i ü $us 
Southend Corporation... SN is " $us 
Southport Tramways ..| , 14 4901+ 67 323 9,964 i+ 1,944 
*§, Staffordshire Trams...) „ 14 | 998 4 300) 324| 28,184 |+ 3,058 
*3underland Corr... . „ 23 1,500 ＋ 116; 21 | 27,085 |+ 1,208 
Swansea Trams. „ 14 657} 102, 323 16,689 |+ 1,465 
Taunton Trams. „ 14 102 — 658) 324| 1,979 |- 165 
Tynemouth & Dist, . „ 14 | 495|- 10 324| 10,195 |+ 972 
Tyneside Trams Co....... » 19 425 T 355 | 10,458 £i 
Wallasey Dist. Coun. ...| „„ 22 854 + 120 121 | 15,162 |+ 2,152 
Weston · super - Mars , 12| 375 + 18 52 5,6585 — 283 

Wigan Corporation  ... mae es 8 ves ex 
Wolverhampton District} „ 14 | 381 " 107, 324| 12,699 |+ 6,586 
Wrexham ............... e| o, 14 146  ... 19 | 2,814 us 


Yorkshire Woollen Dist.) „ 14 | 524 255 8,299 ids 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days. 1 Minus 2 days. *| Plus 3 days. § Plus 2 days. 
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"7 A N 
SE- : ME | Price A 18 BUSINES 
E NAMB. Wed. BE DUR. dE Aug. 56. EË DUR At. 2 
eee GOA | Pt | avaa 8 Aug. 28. 403 AuG. 26. -E E . 2° i. 2 
a 6 m" 
|  ]|&LECTRICRALWAYSTRAMWAYSRo| —— „ „b |Hisoitow TELEPHONES INE e 
t.| eat. 8 E 8. d. cbt. est. 
ELECTRIC MATIN ae 41—4 $ 13 E April, Oct 41 41% [t 60 | Chili Telephone (fully paid) ............... 41—51 5 14 3 Angus uii ud 
5 24) Auslo- rg tine nel 0 00.007) Tm. Pf. | 41—41 2 E Ist. 67 | National Co. Pref. Stock i 100 —102 5 17 9 10 10 
Bt.| 6% | Do. Permanent 6% Deb. Stock ........ 55 e 71 o [8t 57 | Do. Det Stock. q 78 —80 5 10 6 |. 
1010 v | Barcelona Tramways Ord. . . .. . ...... . n3 5 Rs * Mu. Do. 6perCont Cu ht Put 13 —1 4 5 9 Feb, aug) || 
fn „ be 95 4 14 9 p Lodo B 10,60 | Do. 6 per Cent. Cum. 2nd Pref. ... 13 —14 4 5 9 Feb, Aug 
Bt. 44% Do. 4j; Deb. Stock (red.) . voro f "U"| 98 —101 419 0 di 93 : 5 2/6 Do. 5 per Cent. Non-Cum. 3rd Pref...) 5—5} | 415 3 Feb, Aug 
VCC 9 —3 e| st. 34% Do. Deb. Stock 3} per Cent, (red.) . 96 —98 |311 5 June. Dee. 
b| .. | Brisbane Electric Trams, Invest. ‘Ord. 8 an x | „ po. M her Cent Dub. Stock (eod n ior ioe 12:28 Se Qu ct 
b| 26 | Do. 6 per Cent. Cum. Pref. ............ ron pi E 1! 0/83! Oriental... . . . . . . 13-15 6 13 4 April Ot. 
Bt. 4% Do. 43 per Cent. Deb. Prov. FFF m e 5 40 | United River Plate e| 54-6 | 516 8 July eee 
10 nA 5 N (tail 5 Ord.. "Pane : 15 i Feb, Aug . || 5 2/6 | Do. 6 per Cent. Cum. Prei. 41—51 | 415 3 June, Dee | 
JA 0 um. Pre ully paid) ............ v E 65 4 NE Ede. 
Bt.| 47 | Do. 4 per Cent. De ee 108 —110 | 3 12 8 | Feb, Aug e] os t. 5% |* Do. 6 per Cent. Deb. Stock (red.).....| 104 - 107 4 13 9 June, Dee 
St.. .. British Columbia Elec. Rlwy. Def. Ord. 74 —77 ss A oe . | 
St. 57 Do. Pref. Ord. Shea n — MÀ 10 Bet i 10 zi .e . | 
10 4/2 Do. 57 Cum. Per el. lo e vw ns — . Em . 
4^ "e Do. 43] per Cent. 1st Mort, Debs, ...... 104 1067 461 i vine ELECTRICITY SUPPLY. 
10 10% | British Electric Traction Ord............. TE 23) 610 & 7 121 ul ] Blackheath & Gr'nwich. Dist, Ord.(f.p.) i—1 L . eda 
10, 6/0 Do. 6 per Cont. Cum. Pref. ............ 114—122 | 4 18 0 | Feb, Aug ai St. 44%] Do. 43 Ist Db. Stk. Prv. (ts. rd. Econ.) 118 —191 | 314 4 » ET 
St. 6/0 | Do. 6 per Cent. Perpetual Debs ...... 122 —125 4 0 0 e 125% 3i [| 10160 | Bournemouth & Poole Elec. Sup. Ord.| 1243-133 | 5 18 6 i SN 
6} .. ' Buenos Ayres and Belgrano Ord......... 28 -28 we T 27 23 10; 4/6 Do. 4] per Cent. Cum. Prof ............ 10—11 |4 110 is MEE 
5 3,0 | Do. 6 per Cent. A" Cum Pref... 5 x 5 9 1 = ae roses 10 G/0 | Do. 6. Cum. Second Pref. ............ 104—113 '5 4 4 5 1n; - 
5 10/6 Do. "up" ... sso eu ee WR E eU Ns EV EE NU bene 41—5 514 3 s. z 1 > 3. 417 Do. 4i per Cent. Deb. Stock (red.) .. 103 —1 4 53 T. 105: 10 
Bt. 57 | Do. 5 per Cent. Debs. . 106 —109 | 4 12 5 ee 10 i um st. | 447% | Bromley (Kent) El. Lt. &Power lstDebs.| 102 —105 4 6 4 b ela 
Bt. 57 | Do. 5% 2nd Deb. Stock Prov. Certs. | 99 —102 | 4 18 9 es 1004 5| 4/6 | Brompton & Kensington Elec. Sup.Ord.| 10}—11 | 4 110 es 5i 
5 40 | Calcutta Tramways ...........e reet FA 61—71 215 2 - sis vs 5 3/6 Do. 7 per Cent. Pref. oe sece | 101—101 3 5 1 Mar, Sept | noc 
1€0 417 Do. 44% Ist Deb. Stock (red.) . 106 —100 | 4 2 8 Se . zm 5) 3'6 | Calcutta Electric Supply Ord. ...........- 64 —7h | 468 s TEE 
l 1,33 Cape Electric Tramways Shnres......... 2 —21 6 13 4 m ec: St. 4% | Central Elec. Sup.Co.4 , Guar.Db.Stock| 106 —109 3 13 5 — * S 
St. 4% Centra! London Ordinary Stock ......... 98 —101 [3 19 3 Juno, Dee a 8 6} 4'0 | Charing Cross & Strand Electric Sup. 9 91 5 5 3 Feb, Aug | 93 0 
Bt.| 47 Do. 4 per Cent. Pref. Stock 99 —102 | 3 15 5 "T 102 d 5 2/3 Do. 44 per Cent. Pref. . rs | 315 0 Feb, Aug 
Bt.| 47 Do. Deferred Stock ............ . 4 % | LOL —104| 318 6 ss oe zm 5! 9/3 Do. City Undertaking "mi Cin. "Pret. 41—5 410 0^ T | 4 
100| 47 Do. 4 per Cent. Debs 115 —118 | 3 7 10 4s ee St. 47 Do. 4 Deb. Stock (red.) . sess 104 — 106 3 16 2 i 2 
5 2/6 City of Birmingham Trams.5 Cm. Prf.) 5 51 410 11 °° xd 5 30 | Chelsea Electric Supply Ord .............. 516] | 12 0 March ..| * 
100 47 | Do. 4 per Cent. Ist Mort. Debs. ...... 99 —102 | 3 18 5 y 50˙ St, / Do. 4) per Cent. Deb. Stock (red.) ..| 105 —111 | & 1 6 In, Dee. 
St.“ 217 City and South London Rly. Con. so 59 —61 | 2 10 Feb, Aug | 60 | 5 (| 5/0 | City of London Electric Lighting Ord.| 101—111 | 6 13 4 Feb, Aug 
Bt.| 57 | Do. 5 905 Cent. Perp. Pref. (1891) . 197 —130 | 17 3 Feb, Aug 10 % | Do. 6 per Cent. Cum. Pref. ............ 13 —14 | 4 5 9 Jan. July 15 
St.] 5% Do. / ĩð — 126 —129 3 17 9 ME zm St. 57|* Do. 5 per Cent. Deb. Stock (red.). 122 —127 3 18 11 [inb Dec 2 
St. 5% Df ³˙·—ꝛ e EUIS ee RC iu ead 125 —125 | 3 18 2 oe St. 447%] Do. 4 2nd Deb. Stock (red ) ........ 102 —105 i 495 | " 
Bt.| 47 Do. 4 per Cent. Perpetual Debs ...... 116 —119]3 7 3 May, Nov 118 uis -10| 4/0 | County of London & Brush Prov. Ord. 8-9 4 8 11 "es 
St. 57 | Colombo Trams&Lty.5/ Ist Mt.Db.(rd.)) 102 —105 | 4 16 10 ex . 10| 6,0 Do. 6 per Cent. Cum. Proef............... 114—12 | 416 0 | Mar, Sep 19 1 125 
10 50 | Dublin United 1 (1896) Ltd., Ord.| 12 — 13 | 4 4 7 . . . St. 4)7| Do. 44% Deb. Stock (all paid) (red.) 109 —112 | 4 0 4 | Woy. 
10| 6/0 Do. 6 per Cent. P'ref̃u.. 15 --16 [3 15 0 se . 5| 80 | Folkestone Electricity Supply Co. Ord| 6 —6 4 10 11 ; 
b 6m | Electric Let. & Tract. ofAustOZCm.lrh| 34 |613 4 e "| "7 [[3t./ 44%} Do. 4} Ist Deb. Stock (red.) . . . 100 —103 | 4 7 5| : 
Bt. 57 Do. 5 per Cent. Deb. Stock (red.) 95 —08 |5 2 0 zu 2: - 5,60 | Hovo Electric Lighting Ord.. ees 74-8) |5 0 0 . 
10, 3/3 | Gt, Northern & City Rly. Prf. Ord. (47) 74—84 |310 7 ** a : 5| 6/0 | Kensington & Knightsbridge Ord. ...... 100—114 4 6 11 | T 
10 .. | Gt. Northern, Piccadilly & Brompton b| 695 | Do. 6 per Cent. Ist Pref... 6l —7 4 5 9| Jan, July 
Ord., Speyer Bros. Scrip Certs. 94 —10 2. "| c 4[St| 4% e & Kugtbg. Co. &Nottingllill | 
10 107 t Imperial Tramways Ord . . .... 20 —21 |413 O|ManSept| ef + o. (Joint Station; 47 Deb. Stck.(red.) 103 —106 | 3 15 6 - : 
10 67 || Do. 6 per Cent. ref. 14 —14} | 4 2 10 [Mar. Sept 3 .. London Electric Supply Ord. ............ 2 —21 , . 2M 
St. 447 t Do. 4! per Cent. Debs... ... 110 — 112 4 0 ?]Jan,July | -| -$ 6 2/6 Do. 6 per Cent Pref. ee] 51— |5 0 0 ap. 
5 2% slo of ‘Thanet Elce. Trama & LESZ DE| 4 —4 |5111 - "| c fist.) 4v | Do. 4 per Cent. Ist Mort. Deb, 100 —102 3 18 5 Mr,Jn,S,D| i 
Bt. 42 | Do. 4 per Cent. Deb. Stock ............ 92 —95 | 4 4 3 ud 10| 80 | Metropolitan Electric Sup. Ord. 17 18 | 4 6 1 April, Oct | 2. | d 
10117 Liverpool Overhead Railway Ord. 5—5} 2 6 9] Fob, Aug - St. 437 Do. 43 per Cent. Deb. Stock Ist Mort. 108 —112 4 0 4 In, Dee. 
1C 57 f Do. 5 per Cent. Pref.........cccscccenseeees 101—103 ; 4 13 0 | Feb, Aug oe St. 357 Do. 3i per Cent. Mrt. Db. Stock (red.) 97 —100 | 3 10 0 TUE 
Bt. 47 |t Do. 4 per Cent. Deb. 99 —101 | 3 19 0 Jan, July | | - 1/60 | Notting Hill Electric Ord................... 13—14 4 5 9 hs... eje 
lt! 5,0 | London United Trams. 57, ‘Cum. Pref.. 119-12} 4 1 8 a 12 100 4% | Do. 4 per Cent. lat Mort. Debs. . . . . 99 —102| 318 5 5 ee 
Bt) 4% | Do. 47 Ist Mort. Dep. Stock ... 105 —107 | 3 14 9 2 * | c [| 5 30 | Oxford Electric Ord. uu 5—6 | 41 s|Mach .| ~~ 
Bt) .. Mersoy Con. Ord. Stock. . . ... . . . 11 —13 st. 47 | Do. 4% Dob. Stock . . . . . . . 98 —101 | 3 19 3 ii eo" 
St.) .. Do. 3 per Cent. Perp. Pref. — 17 —19 z . . 11 ^. | Rand Electric. . . Vem 24 i zi — * 
St.) Do. 4 per Cent. Perp. Debs. ............| 65 —15 n . 100 417 [Royal Elec., Montreal 4) iat Mt. Dbs. 100 —102 4 8 3 April, Oi 
]| .. | Metropolitan Electric Trams Def ...... »—)5 oe - ej 5 50 | St. James's and Pall Mall Electric Ord. 151—164, 4 7 11` Feb, Aug| «i 
J| 0/6 Do. 57; Cum., Pref. 2. ene = i 4 811 oe s 5 30 Do. 7 per Cent. Pref. ..................... 8 —9 3 17 9 Feb, Aug a i 
100 57 | Montreal St. Rly.St'g 5 Mrt. Dbs. (1908) 104 —106 | 4 16 7 ss 105) St.] 317| Do. 31 per Cent. Deb. Stock (red.) .. 98 —101 | 3 9 4 i Os} i 
100 447 Do. Sterling 44 Debs. d s — 105 —107|4 4 1 S . b 9/6. Smithficld Markets Electric Sup. Ord... 31-3] 3658 pi N 
b "| New General Traction Ord. — c tai 1-1 Ds aM - bs b| 1/9 | South London Electric Supply O Ord. 3j- 4 424 Ld 
5| .. . Do. 6 per Cent. Cum. Prof. .. 2—3 .. May ....| =: t 5 2ù˙% | Urban Electric Supply Ord. 5 5i ed l 
Bt. 5» | Perth (W. A.) Elec. Trams. Ist Mt. Db.Stk. 99 —102 | 418 0 = ee ss 52/2 | Do. 5. Cum. Pref. . wel 5-5} v „ 
10 10/0 Potterics Electric Traction Ord. ......... 9-10 5 0 0 "t as 6/6" Westminster Electric Supply Ord. . 13 14 |a 5 9 Mar, Sept D Bu 
0 5˙0 Do. 6 per Cent. Cum. l'ref. stators 94—104 | 4 15 3 | Feb, Aug m ° 2/6 Do. 5 per Cent. Cum. Pref. .... LL... 6 —6) 3 10 11 Le 0) * 
Bt. 43½% Do. 44 per Cent. Deb. Stock . . . ... .. 102 —105 4 5 9 S " | 
l| “| South Lancs. Elec. Trac. & Power Ont m a ia]. 3s 
5 «| De 4 bab. (el AT vl) c Jah + |. ELECTRIC MANUFACTURING, 20. 
: Do. MEC DrD, OC p x vcrum duis oes ase . | Anti ical Co. 5% Cum. Pref...| 3-3 | 613 4| -. 
Bt. 3i y Waterloo and City Ord. ....... .. 95 -98 |3 6 4[|June,Dec | 97] '.. i 714. D Qum. Pre. i 12 ram pin 
H3. 60 | British Insulated & Helsby Cables Ord. = uly 
100 1% * African binder Mrt. pon ann 98 —102 | 3 18 5]|Jan,July | ej -- 4 30 | Do. 6 per Cent. Pref. bed „ 51—5 5 4 4 Jan, July 
10 Amazon Telegraph ............... 44... eene. 24 7 34 . Jn, Dec . dd „ USt. 442] Do. 44.’ Ist Mort. Deb. (red.) a 102 —106 4 411 E. 
1000 Do. 5 per Cent. Deb. F = ws N es „ St. 444] British Thoms'n-Houst/'n41- Ist Mt. Db. 105 —107 | 4 5 11 Zu 
St. 15.0 Anglo- 5 ä —*ͤꝛ 6 P 47 ZAN 6 6 0 My “Ag, 921 001 5 3/U British Westinghouse 6. ‘Pref DIERUM 51-6 5 0 0 oe 1014 
St 30/0 | Do. Treferredd. . . . . . ... . . 00 92 6 11 6 F, My, Ag. N 81 St. 4Z Do. 4 per Cent. Mort. Deb. Stock 100 — 102 3 18 5 „ 
Bt.| 1/0 | Do. Deferred . RM 8 —Sh |011 9 F. y Ag. N n: Brush Electrical Engineering ....... dies 1-11 ij Marc Xs : 
100 $2 | Commercial Cablo Capital Stock 150 —160 | 5 6 3 Ju, Ap. Jy,O 93} 93 22/4 Do, 6 per Cent. Pref. Non-Cum. 1—14 [8 0 O Mar, eer T 
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NOTES. 


THE decisions arrived at by the majority of delegates to the 
preliminary Wireless Telegraph Conference in Berlin will be 
read with considerable interest. As will be seen from our 
article this weck, the question at issue is whether steps 
should be taken to prevent a single company from enjoying 
the monopoly of wireless telegraphic communication with 
The position taken up by the English dele- 
that they 


depriving an English company of a monopoly obtained by its 


ships at sea. 
gates, are unwilling to accept the idea of 
own endeavours, would be correct if merely ordinary questions 
of trading were involved ; but if, when the actual Conference 
takes place, of which this preliminary conference is the fore- 
runner, Great Britain still refuses to fall in with the views of 
the other Great Powers in this respect, it will be committing a 
grave indiscretion. it is of 
the highest importance that we should use to the utmost of 
our ability this means of communicating with ships at sea, and 
not limit the utility of one of the greatest triumphs of applied 
science by adhering too closely to the principles and conven- 
tions which Diplomacy is accustomed to follow when dealing 
with commercial questions. 


As the leading maritime Power, 
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AN international agreement on the basis of the two resolu- 
tions adopted by the majority of the delegates at the con- 
ference moreover, would, by no means imply a confiscation 
of the rights enjoyed by Mr. MARCONI and his“ associates. 
We cannot believe that Mr. MARCONI 
support merely on sentimental grounds, or on the fact that, 


bases his claim for 


by an exercise of his wonderful business capacity, he wis able 
to induce Lloyds to act in conjunction with his Company 
exclusively. MARCONI 
will, doubtless, have taken steps to safeguard every invention 


Such an astute man of business as Mr. 
of his by patents; and then the proposed joint action by the 
Great Powers would leave him to reap the benefit of his inven- 
tions, and, in fact, would give him a wider field for his 
operations. If, on the other hand, Mr. MARCONI's claim is con- 
fined in the main to having discovered and advertised to the 
world that Hertzian waves might be applied to com- 
mercial telegraphy, he has already received ample reward 
in hard cash by his successful business operations. More- 
over, if it is necessary, imperial and international 
to over-ride the contract between the Marconi 
the 
doubtless receive compensation from the Government. 


for 
reasons, 
interested will 
The 
Italian Government, by having itself made a contract with 
Mr. MARCONI, 
doubtless some way out will be arrived at in this case 


Company and Lloyds, two parties 


has put itself in a difficult position, but 


also, with the result that the basis of international agreement 
adopted by the majority of the delegates to the Conference 
will receive universal acceptance. 


— 
IN another column of this issue the application of *' compen- 
sated” alternating-current motors is critically discussed. The 
majority of our readers will be inclined to agree with Mr. MEYER 
In his view that in general the extra complication and expense 
of the compounding device for endowing an induction motor 
with a power-factor of unity may not be worth the advantages 
gained except in special cases. A particular case in which 
much might be sacrificed to obtain unit power-factor, however, 
is that in which the electrical energy has to be transmitted over 
long lines. It is, indeed, quite probable that the saving in 
copper in the transmission circuit effected by the introduction 
of compensated motors, might frequently outweigh the in- 
creased expenditure involved by their adoption. It may be 
pointed out that, 
losses—a guide to which will be found in Mr. MEvEmn's article 


—and a figure for increased cost of maintenance, it is merely a 


assuming a figure for brush friction 
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question of calculation to determine whether the extra expendi- 
ture on the new type of motor is justified by the improve- 
ment in the power-factor, for the saving in copper losses is 


also calculable. 


THE radium controversy in the correspondence columns of 
The Times has taken yet another phase by the appearance 
of a letter from Prof. MELDOLA on Saturday last. Read 
between the lines, this latest addition to the discussion gives 
us some idea of the natural uneasiness felt by chemists at the 
sacrilege the atom has suffered at the hands of unsympathetic 
physicists during recent years ; and, as a whole, it is an indica- 
tion that the chemical world is awakening from the stupor 
induced by the merciless dissection of their indivisible atom. 
Prof. MELDOLA, in view of the recent discovery by RAMSAY 
and Soppy of the issue of helium from radium, suggests that 
radium itself may be a compound of helium formed at a 
remote epoch when helium was a chemically active sub- 
stance, and that now its slow spontaneous decomposition 
is responsible for its wholesale evolution of energy and 
its other extraordinary properties. It will be remembered 
by our readers that Prof. ARMsTRONG and Dr. Lowry 
are the chainpions of a school which ascribes the radium phe- 
nomena to an exaggerated fluorescence associated with isomeric 
changes in the element. That energy is gradually liberated 
by radium at the expense of the store intrinsically possessed 
by the substance, they consider is impossible, because all known 
exothermie chemical changes, when once started, proceed 
explosively. But surely this last-stated argument of the one 
school of chemists now falls crushingly on the hypothesis put 
forward by Prof. MELDOLA, who, however, shows himself 
quite aware of it in his letter. 


— — 


Bur, apart from this consideration, the advocates of the 
compound nature of radium must face a formidable array of 
antagonistie facts. 
these. 
chemical elements. 


We may glance very brietly at a few of 
To begin with, radium is one of the best defined of 
It has a distinctive spectrum, and its 
atomic weight, deduced spectroscopically, as well as deter- 
mined chemically, gives it a characteristic place in the 
Again, how can the 
existence and the genesis of radioactivity, which nowa- 


periodic table of the elements. 
days bulks as largely in physics as does bacteriology in 
medicine, be accounted for ? No doubt we shall be told that 
in the progress of certain chemical actions, electrons, negative 
and positive, become detached from the individual atoms they 
had hitherto accompanied that radio-activity is a side. issue of 
chemical action. That certain chemical actions do involve some 
such consequences is true, and, here, by the way, systematic 
research is greatly needed ; but, we should ask, how is it that 
changes of temperature, so all-important in all chemical 
reactions, have demonstrably no effect on radio- activity? If, 
notwithstanding these objections, we accepted this chemical 
notion of the cause of radio-activity, and admitted the com- 
pound nature of radium, to what conclusions are we finally 
forced? It is known that the fellows of radium in its chemical 
group possess similar radio-active properties, different only in 
degree. These, then, are also compounds. In addition, 
STRUTT has shown that a variety of unallied elements also 


possess in some degree these properties : that probably all the 
elements are radio-active. As a consequence, by easy stages 
we are led—in advance of Prof. MELDOLA, we admit—to the 
striking proposition that all the elements (let us except the 


last one!) are compounds. 
— P 


PROF. H. E. ARMSTRONG is also guilty of a long letter to 
The Times this week. He warmly attacks Lord RosEBERY and 
the proposals for a new technical university in London. He 
takes the view that we are already sufficiently well provided 
with technical colleges, and that the effect of the new insti- 
tntion would be to withdraw research from the individual 
schools and centralise it, reducing the present teachers to 
the level of machines; he contends, in support of his argu- 
ment, that the London schools are at the present time “ full 
of highly capable teachers, pining for the opportunity to 
' We do not wish to suggest that Prof. 
ARMSTRONG 1s wrong in his estimate of the talents and abilities 


display their powers.’ 


of the teaching staff of our existing colleges, especially the 
junior teachers, to whom he specifically refers ; but we do say 
that the Professor adopts quite a false view as to the objects 
of the proposed new college. It is essentially intended to 
train engineers to take up positions as leaders of their 
profession. The excellent teachers of our technical col- 
leges produce from their students too large a proportion 
of teachers, and the result to be feared is that education 
in Applied Science will become more and more academic 
as time goes on, and that sufficient insistence will not 
be placed on the teaching having a practical bearing. To 
rectify this will doubtless be one of the functions of the new 
college; and it is reasonable to expect that, as has happened 
abroad, the heads of the departments devoted to instruc- 
ton in Civil, Mechanical, Chemical, and, more especially, 
Electrical Engineering, will be not merely men who have 
occupied distingui shed professorial chairs, but those who have 
had wide practical experience and have attained eminence 
as engineers in the various industries for the intended benefit 
of which the new institution is proposed. 
HS 

THE Glasgow lighting and tramway accounts—a brief 
analysis of which appears on another page—are of particular 
interest, because they record the results of the working of an 
electric lighting and a traction business worked by the same 
authority, but kept more distinct from each other than usual, 
or, indeed, than might generally be considered economical 
from an engineering point of view. The economy wrought 
in the cost figures of an electricity supply station previously 
engaged in electric lighting by the addition of a traction load 
has been repeatedly indicated by the improved cost figures of 
many undertakings. Liverpool and Bolton may be cited as 
splendid examples. It is, however, not so easy to show from 
actual figures the 70 result of pooling the lighting and trac- 
tion loads—the traction undertaking’s as well as the supply 
undertaking's results being taken into consideration. 

— 

Ir will be noticed that at Glasgow last year it was foun! 
expedient for the electric lighting department to take a supply 
from the traction station at the time of the peak of the lizht- 


1 — —— 


THE ELECTRICIAN, 


The two undertakings were otherwise worked uncon 
nected. The low generating costs of about O'id. per unit 
generated (corresponding to about 0°47d. “ per unit sold " in 
lighting stations), which the Glasgow tramway accounts show 
for 1902-3, indicate that the tramway undertaking could well 
afford to sell to the Lighting committee at the price they did 
On the other hand, considering that the 


ing load. 


(viz., 1:5d. per unit). 
total costs of the lighting station worked out at 1:12d. per unit 
exclusive of any capital charges, the price paid should have 
proved a most favourable one tothe Lighting committee. It is 
not surprising, therefore, that, having tasted of the advantages 
of co-operation, if only to the extent of 150,000 units in the 
period, the two committees have arranged for an increased 
interehange of energy during the forthcoming winter, the 
minimum supply stipulated being 700,000 units, as against the 
150,000 last winter. 
payment of 14d. per unit is based on the data furnished by 
It will be found that 
the generating costs are about 36 per cent. of the total cost of 


Our statement as to the fairness of the 
municipal supply concerns in 1901-2. 


producing electricity (including an allowance for capital charges 
of 6 per cent. of the mean capital expenditures). "These con- 
siderations show, we think, the undoubted advantage of com- 
bining the two loads, which is what the trading between the 
two Glasgow committees practically amounts to in a small way. 
How far this co-operation will be developed in the future it 


will be interesting to watch. 


—S 

A COMPARISON between the cases of Liverpool and Glasgow 
develops some interesting figures, since the combined loads of 
the two places have great similarity in constitution. The joint 
net capital employed at the end of the last year by the 
Liverpool lighting and traction undertakings was, roughly, 
£2,600,000, and at Glasgow £2,800,000. The difference is 
very small considering the separation of the power stations in 
the latter town, its considerably greater tramway traffic and 
lighting business done, whilst the joint working profit was not 
less than about £420,000 for Glasgow, as against £270,000 for 
Liverpool. 


——— . m-—9— »———— ————— 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia —Martinique ...... May 9,1902 .. — 
Guadeloupe Martinique .... May 9,1902 .. — 
Puerto Plata—Martinique.... July 10, 1902 .. — 
Anjer—Kalianda ......... . Aug. 2,1902 .. — 
Cayenne—Pinheiros ........ Aug. 13,1902 .. — 
St. Lucia—St. Vincent ...... Sept. 19, 1902 .. — 
Reissi-Issa(Yemen)—Camaran Oct. 22, 1902 .. — 
Paramaribo— Cayenne Feb. 27, 1903 — 
New York—Hayti .......... Apr. 13, 1903  .. — 
Fao—Bushire .............. July 28, 1903  ., = 
Bolama— Bissao ............ Aug. 4,1903 .. — 
Antizua—Guadaloupe ..... . Aug. 11, 1903 .. — 
Mozambique — Madagascar .. Aug. 20, 1903 Sept. 1, 1903 
Trinidad —Demerara . Aug. 27, 1903 — 


Tramways and Light Railways Ass ociation.— The official 
circular for September of this association states that the 
Council will grant a prize annually of a bronze medal and 
books to the best essay on improved means of communication. 
The essays submitted are not to exceed 4, 000 words in length, 
and the Council reserves the right to publish them in their 
official journal. A letter has been addressed to Sir Albert K. 
Rollit, M. P., president of the Association of Municipal Corpora- 
tions, asking him to bring before his association the desirability 
of a common ground being taken up by corporations and com- 
panies, with a view to securing amended legislation. Sir Albert 
Kollit states that he will confer with his association on the matter. 
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International Tramways and Light Railways Union.— The 
next annual congress of this association will be held in Septem- 
ber, 1904, in Vienna. A list has been prepared of the questions 
which are to be discussed, to which replies are requested before 
October 30th next. Further particulars may be obtained from 
the Tramways and Light Railways Association in this country. 
The subjects to be discussed are :— 

1. Depreciation ; 2. Transfers; 3. Savings in Current Consumption ; 
4. Brakes; 5. Guard-wires; 6. Trailers; 7. Electrie Traction on Light 
Railways; 8. Fall in Potential thereon; 9. Permanent Way therefor ; 
10. Comparative Legislation; 11. Accounts and Reports; 12. General 
Inspection; 13. Use of Automotors on Light Railways. 

Wireless Telegraph Notes.—' The Swanley Times states that 
a temporary station for the carrying out of experiments in 
wireless telegraphy has been erected at Swanley Junction. 
The experiments are being conducted by the Government 
telegraphic department, and the object is to ascertain whether 
the hills intervening between the various stations affect the 
electric current. Messages have been sent from the Swanley 
station at intervals during the past week. The Daily Mil 
reports that Lloyd's signal station in the Scilly Islands was 
taken over by the coastguards on Tuesday, and will, in future, 
be worked in conjunction with the Admiralty’s wireless stations. 
A Reuter telegram from Lagos states that the Legis- 
lative Council has passed a law making it a penal offence to 
introduce wireless telegraphy into the colony without the 
sanction of the Governor in Council. 


* Luna " Nernst Lamps.—The Electrical Co. are now placing 
on the market the improved form of burner, a description of 
which appeared in Zhe Electrician of July 3, 1903. The lamps 
with this burner, we are informed, have been designed with a 
view to competing successfully with the small are lamps which 
have recently received considerable attention. As will be 
gathered from the figures given below, relating to the light 
emittel by the various sized burners, the consumption per 
candle-power is less than 1 watt—a very satisfactory result. 
Some advantages claimed over the small are lamps are: better 
diffusion of light, low initial cost, and low cost of maintenance. 
As to the candle-power of the different burners, itis stated that 
the l-ampere 100-volt burner has a candle-power of 105, the 
corresponding figures for the 2-ampere 100-volt, 2-ampere 
150-volt and the l-ampere 250-volt burners respectively being 
about 210, 320 and 285 candles. The burners at present for 
sale are for continuous current only. One of these burners 
has been fitted up in our editorial office, and is burning well, 
the only disadvantage noticeable up to the present being that 
it takes about a minute to light up, which, it will be seen, is 
longer than in the case of the former pattern. This, of course, 
is for most cases of no importance, and is more than compen- 
sated for by gains in other respects over the older type of burner. 


The Earth as Return Conductor for Heavy Currents.— 
M. Emile Guarini sends us a communication, of which the fol- 
lowing is a résumé -The reason for the special interest taken 
by the French engineers in this question is based on the fact 
that the Société Internationale des Electriciens is on the 
point of conducting a thorough investigation into all matters 
which relate to the subject. M. Guarini considers that 
the substitution of the earth for a copper conductor would 
be a material commercial gain, and «quotes in support of 
this view the case of the power transmission between 5t. 
Maurice and Lausanne, a distance of 56km., where, by 
using the earth as return, a saving of 150 H.P. in electrical 
energy and a saving of 76 tons of copper was effected. 
Disturbances to telegraphs and telephones may be diminished 
by placing the earth plates of these services at greater depthis, 
and M. Guarini points out that these disturbances are less the 
greater the frequency of the power current. A point against 
using the earth as return is the ease with which electrical 
enerzy may be tapped by ousiders by the insertion of two goud 
earths in the path of the current return. In spite of these 
disadvantages, M. Guarini is of opinion that, if proper precan 
tions are taken, it may, in many cases, be a distinct vain to 
use the earth as return.—We suggest that M. Guarini should 
put himself in communication with M. Lebaudy with a view 
to conducting experiments on an earth-return power-transmis- 
sion scheme to Troja, the capital of the new “ empire on the 
borders of the Sahara. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Force Acting on a Moving Condenser.—If a charged condenser 
be placed with its plane in the direction of the ether drift, 
then, on the assumption that a moving charge develops a 
magnetic field, there will be associated with the condenser a 
magnetic field perpendicular to the lines of electric induction 
and to the direction of the motion. But when the plates of 
the condenser are perpendicular to the direction of motion, the 
effects of the opposite charges will neutralise each other, and 
there will be no magnetic field produced. By utilising the 
earth's motion through space, it should be possible to discover 
this magnetic field produced by the drift of the ether. 
F. T. Trouton and H. R. Noble have made such an experiment, 
suspending a condenser by means of a fine strip of phosphor 
bronze which served to charge it to a potential of 2,000 volts. 
The result was distinctly negative. No difference was found 
in the total energy of the charged condenser which could be 
attributed to the presence or absence of ether drift. The 
authors are driven back upon the conclusion that if magnetic 
enerzy is generated, as we suppose it must be generated, then 
the electrostatic energy must be diminished by a correspon- 
ding amount. The alternative would be the absence of relative 
motion between matter and ether. 

TROC TN and Noste, Proc. Roy. Soc., August 14, 1903. 


Rontgen Rays and Thermal Conductivity.—K. Hahn has inves- 
tigated the question as to whether X-rays alter the thermal 
conductivity, as well as the electric conductivity, of gases 
through which they pass, and has, contrary to the results of 
Pettinelli, obtained a negative answer. He used two platinum 
wires 85cm. long and O:1mm. thick, heated by an electric cur- 
rent and enclosed in wooden boxes. A compensating circuit 
was so arranged that any difference in the conductivies of the 
two wires would be indicated by a deflection in a galvano- 
meter. One of the boxes was exposed to X-rays, while the 
other was not. The author first made sure that the electric 
conductivity of the wires was not influenced by the absorption 
of X-rays. If, then, the transmission of X-rays through the 
air in the box produced a ditlerence of electric conductivity in 
the exposed wire, such a difference of conductivity could only 
be due to the air in the box, and would, under suitable con- 
ditions, have to be ascribed to a change in the thermal con- 
ductivity of the air. But the author found that if such a 
change takes place at all it must be less than 1 in 10,000. 
Ionisation of a gas does, therefore, not influence its conductivity 
for heat. 

[K. HAHN, Ann. der Physik, No. 10, 1903.] 
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Measurement of High Potentials. —E. Voigt gives a method 
by which, as he says, potentials of 100,000 volts may be 
measured to within 1 or 2 per cent. The formidable difficulties 
begin at about 50,000 volts. The problem is that of keeping 
the actual potential away from the measuring instrument, 
which must, in the nature of things, always contain metallic 
points and lines, which are specially threatened by high 
voltages. The partition of the latter may be accomplished in 
two ways, either by using a condenser or by using a potentio- 
meter. The author has adopted the latter way, the former not 
having led to good results hitherto. The potentiometer scale 
consisted of a bar of maple wood embedded in an insulator con 
sisting of two parts paraffin and one partbee's wax. With a Holtz 
machine going at 200 revs. per min. 60,000 volts could be 
attained. To make them 94,000, 500 turns per minute of two 
dises were required, or five times the electric quantity. This 
shows the great loss by dissipation. The author found that 
errors introduced by the heating of the wood were negligible. 
He applied the method for determining spark potentials in air 
andl the potentials at which various insulators were pierced. 
With mica 0-2mm. to 1mm. thick, 25,000 to 54,000 volts were 
required. Glass, Imm. to 5mm. thick, required 40,000 to 
90,000 volts. 

E. VorcT, Ann. der Physik., No. 10, 1903.7 
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Solarisation.—L. Zehnder has studied the effects produced 
upon sensitive compounds by the various known types of 
radiation with special reference to the reversal of effects known 
in photography under the name of solarisation. In this respect, 
the various types of radiation show characteristic ditferences. 
Visible light produces solarisation first on the front surface of 
the film. In the case of ultra-violet light, the abnormal image 
appears first on the back of the film. Cathode rays behave 
like ordinary visible light, whereas canal rays behave like 
ultra-violet light in this respect. Röntgen rays, again, behave 
like ordinary light, producing the solarised image on the front 
surface of the film and the normal image on the back. The 
author did not succeed in producing the solarisation of dry 
plates by means of radium rays, probablv because they were 
too feeble. If printing-out paper is exposed to Röntgen, 
canal, cathode, radium or ultra-violet rays and then exposed 
to daylight, the image is reversed, the portions previously 
exposed having become less sensitive to daylight. Canal rays 
produce remarkable surface colours on the Paper. Canal and 
cathode rays do not produce any eflect through the back of 
the paper, whereas Röntgen rays penetrate it easily. 

IL. ZEHNDER, Ann. der Physik., No. 10, 1903.] 


 — 


Spark Spectrum uf Radinm,—C, Runge and J. Precht have 
located 24 new radium lines situated in the yellow and green 
between 5,814 and 4,826. Of these the strongest are at 
5,513:85 and 5,660:81. The latter is probably the line 5,665 
approximately indicated by Demarcay. Other strong lines are 
at 5,616˙73, 5,502-07, 5,406-78, 5,400-31 and 4,856:25. The 
strongest lines in the radium spectrum may be arranged in 
three pairs, which correspond to similar pairs in the spectra of 
magnesium, calcium, strontium and barium. These three pairs 
have the approximate wave-lengths of 5,813 and 4,533, 4,683 
and 3,815, 4,436 and 3,650 tenth-metres. They have equal 
differences of vibration-frequency. The authors believe that 
Demarcay’s lines 4,726°6 and 4,6917 are really barium lines; 
in the first place, because radium bromide shows them very 
feebly, and secondly, because they correspond with barium 
lines very closely as to position. An important conclusion 
arrived at by the authors is that none of the strong radium 
lines occur in the solar spectrum. 

[RunGE and Precut, Ann. der Physik, No. 10, 1903.) 


Renewable Wehnelt Interrupter.—L. Zehnder constructs a 
Wehnelt interrupter in the shape shown in the diagram, where 
LE M is a brass tube containing 
the brass rod S, which bears 
at its lower end the platinum 
.point P. LL is a lateral per- 
foration of the tube, down to 
which it is slit as shown, so 
as to guide the rod S in its 
vertical adjustment. The lower 
end of the brass tube is closed 
with a steatite, perforated to 
let the platinum wire pass. A 
rubber tube is slipped over 
the brass tube, and over that 
again is put a glass tube which 
presses the rubber tube tightly 
against the stone. With this 
arrangement, the acid can do 
no damage unless it penctrates 
through the steatite to the 
brass rod. This only takes 
place when the perforation of 
the bit gets widened, as 1t 
does in course of time. It 
is, therefore, necessary to renew the hit at intervals, which 
can be done cheaply. The negative electrode is a lead 
plate, or a lead worm through which cold water is driven. As 
an additional precaution, the brass tube may be replaced by a 
copper tube covered with lead. The lid H may be of wood, 
paraffined and lacquered. 
[L. ZEnNpEr, Ann. der Physik., No. 10, 1903 J 
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ON COMPENSATION OF ASYNCHRONOUS MOTORS. 
BY H. s. MEYER. 


A number of publications have lately appeared in the 
technical press* which deal with the subject of compensating 
and compounding alternating-current machines. They con- 
tain statements in regard to the advantages of this new type 
of machine which, in the writer’s opinion, are somewhat 
optimistic. The following notes have, therefore, been pre- 
pared to discuss not only the theoretical pros, but also some of 
the practical cons, of the question with which the user will be 
confronted when buying such a machine. 

What are the main advantages claimed by the advocates of 
compensated induction motors ? 

(a) Unity power-factor at all loads. 

(^) Greater overload capacity. 

(c) Higher all-round efficiency. 

Can these claims be realised in practical operation, and if so, 
at what cost! 

(a) Unity power-factor at all loads is a “ practical” impos- 
sibility, since the wattless current of induction motors is not 
only determined by the magnetising current, which is approxi- 
mately constant, but also by the leakage, which varies in direct 
proportion with the load. The above claim could only be 
realised by continually varying the brush position, or changing 
the exciting voltage with the load. With a constant exciting 
current as required for practical operation, it is only possible 
to obtain unity power-factor for one load. Mr. Heyland 
himself gives, in the Elektrotechnische Zeitschrift of July 23, 1903, 
a number of curves for the power-factor of a compensated 
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induction motor for different positions of the brushes. Fig. 1 
is a copy of his curve for the most favourable brush position. 
It will be noted that this differs appreciably from a straight 
line, and when considering that a power-factor of 0:99 means 
already 14 per cent. wattless current, and a power-factor of 0:98 
20 per cent., it will be seen that even with compensated or 
over-compensated induction motors, the system cannot be freed 
from wattless currents. Over-compensation of asynchronous 
motors means about the same as over-excitation of synchronous 
machines i. ., leading currents at no load and light loads, and 
laggingcurrents at overload. Now, where underground cables are 
used for distributing the power, such leading currents of lightly 
loadedover-compensated induction motors may be very objection- 
able, while, of course, in other cases they may be of advantage. 
Undoubtedly the power-factor throughout the total range of 
load is improved by compensation, but when comparing it 
with that of a modern well-designed induction motor it seems 
that in most cases the difference would be hardly large enough 
to give such an importance to this claim as to outweigh all the 
disadvantages introduced thereby. To illustrate this point, 
and also others which will be discussed below, the character- 
istic curves and also principal data of a 3} H.P. standard 
induction motort are given. The curves are obtained from 
actual tests, and the points marked correspond to the observed 
readings. The machine is in every respect normal, and repre- 

* Heyland, Elektrotechnische Zeitschrift, January 22, February 5, 
May 28, 1903; Eborall, The Electrician, July 3, 10, 1903; Heyland, 
Elektrotechnische Zeitschrift, July 23, 1903; C. A. Adams, American 
Institute of Electrical Engineers, May 1903. 


+ The standard motors referred to in this article are made by the 
British Thomson-Houston Co. at Rugby to the author’s designs. 


sents the characteristics of a whole line of machines from 1 H.r. 
to 200 H.P., the design being so arranged that the power-factor 
curve remains practically the same for all sizes and standard 
speeds, while the shape of the efficiency curve also remains 
constant, the maximum, however, varying from 82 per cent. 
for 1 H.P. to 93 per cent. for 200 H.P. 

By comparing now the power-factor curve with the one 
given in Fig. 1 the following results are obtained :— 


| Standard motor. | Over-compensated motor. 
Load. | Energy | i "m eee | 
current. Power- Wattless Resultant |Power- Wattless R'sult. 
factor. current. current. |factor. current. curr’nt 
13 150 94 534 lagging! 159°5 98 30 lagging. 153 
Full 100 98 40 „ 107:5 100 Zero 100 
$ 50 84 315 „ 59 98 10 leading 51 
* 25 8 37:5 95 ITS vs 26 


In Figs. 3 and 4 these comparisons are graphically represented. 
(b) The next claim for discussion is the greater overload 
capacity of compensated motors. Here it must be admitted 
that the rotor flux on which the overload capacity is chiefly 
dependent will be larger in the compensated motor. At full 
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H. P. Output. 
Fic. 2.— Characteristic Curves of 34 n.r. Motor, tested at 50 ~, 200 volts; 
1,500 revs. per min. 

Diameter of armature, Sin. Average air-gap each side (measured), 
0:0215. Number of slots in stator, 36. Number of slots in rotor, 41. Mag- 
netising current in percentage of full-load current, 26 per cent. Heating 
as measured in test: after six hours’ run at 4 U. p. 26°C. rise above the 
temperature of the surrounding air. Weight of motor, 210lb. (without 


pulley). 


load and power-factor unity this may amount to from 8 to 14 
per cent., assuming that the rotor flux in the ordinary induc- 
tion motor is from 4 to 7 per cent. smaller than the stator flux. 
However, at overloads leakage will be present also in the com- 
pensated motor as shown above, and therefore the difference 
will not be s» marked ; but anyhow, the advantage of greater 
overload capacity due to the larger rotor flux would, in most 
practical cases, be only apparent, since the output of the motor 
is almost entirely limited by the efficiency and the heating, 
and in these points, as will be shown later, the compensated 
motor ean hardly give increased figures when compared with 
the standard type. 

It is further claimed in the articles referred to above that, 
since in compensated motors the reduction of leakage is no 
longer of prime importance, the following modifications, which 
increase this factor but cheapen thedesign, could be permitted. 

1. Longer air-gap. 

2. Smaller diameter and greater length. 

3. Fewer number of slots in the rotor. 

4. More economical shape of slots. 
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All these points, according to the writer's experience, are 
only of secondary importance in regard to leakage, and can also 
be used for standard induction motors as far as they are not 
objectionable for other reasons. Claim 1: A longer air-gap 
will, in certain limits, even tend to decrease the leakage. For 
instance, the motor represented by curves given in Fig. 2 was 
also tested with the same rotor, but before it was ground to 
the right size, and gave here only an output of 6-35 H.P., with 
an average air-gap length of 0:016, while with a standard gap 
of 0:0215 it gives 6: 85 H.P. 

The second point is also not acceptable without reserve, since 
by increasing the diameter for the same number of poles the 
end connections are greatly lengthened, and since the leakage 
of this part of the winding is considerable, it will be found in 
practice that very little can be gained by using a large pole 
pitch and a short length. The limit in the choice of diameter 
and length is more often determined by the radiating capacity 
of the machine, since a very long machine will get " consider- 
ably hotter than a machine of shorter length but higher peri- 
pheral speed. A diameter per pole between 2in. and 22in. 
ought to give the best all- round results for both the compen- 
sated and the standard motor. 

Also the third point—.e, the use of a small number of 
rotor slots, will affect the leakage only slightly, especially as 
two and three slots per pole and phase will have to be used 
anyhow. It is certainly wrong to assume that the leakage 
could be decreased proportionally with the increase in the 
number of slots per pole and phase. The influence is nowhere 
near as large, and there would be no objection to two slots per 
pole and phase with standard induction motors, if it were not 
for the unequal distribution of the main field caused thereby. 
This would show in marked dead-points on the circumference 
of the motor, which decrease the average torque available at 
starting, However, in this respect the compensated motor 
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will be no better off, and therefore the same number of slots 
have to be used for both types. 

In regard to claim 4, dealing with the shape of the slot, the 
same must be said— namely, that deepening of the slot affects 
the leakage inconsiderably. Most of the magnetic leakage 
lines will go through the bridge formed by the overhanging 
teeth, and only very few will choose the path through the 
whole width of the slot. From a number of tests it has been 
determined that by changing the depth of the slot 100 per 
cent, the leakage will only be increased about 5 per cent. 
Thus deep slots are also available for standard induction 
motors. 

(c) Now let us return to the question of efficiency. From the 
above table it will be seen that the resultant stator current at 
full load and overloads is only very little increased through 
the wattless current. The effect on the efficiency will hardly 
be noticeable, as the total CR loss in the stator of a standard 
induction motor will not amount to more than from 24 to 5 
per cent. at full load. At light loads the percentage increase 
is higher, but since here the ŒR loss is so much lower, the 
consequences are not serious. The iron losses in either type of 
machine remain the same, at least in the stator; in the rotor 
they will be higher in the compensated machine due to the 
higher flux. This may not be much, but it is certainly wrong 
to assume that there are no iron losses in the rotors of induc- 
tion motors while running under full load. The C'R loss 
in the rotor, according to Mr. Heyland’s latest publication — 
Elektrotechnisehe Zeitschrift, May 28, 1903— is supposed 
to be less for the same output iu the compensated motor 


since the rotor flux is higher. However, as shown 
above, the gain can only be small. On the other hand, a 
considerable loss is introduced by the contact resistance of the 
brushes, which have to rest on the commutator during the 
whole run, and which have to carry large currents with the low 
voltage used for excitation. To show the influence of the 
brush contact losses on the efficiency of induction motors, in 
Fig. 5 two efficiency curves are given of a 9 H.P. standard 
induction motor with slip-rings. Curve A is taken with the 
rotor winding short-circuited through the slip-rings and the 
resistance box, which was located about 3ft. from the motor. 
Curve B shows the results when the rotor winding is short- 
circuited at the slip-rings, thus eliminating the contact resis- 
tance of the brushes. The rotor current at full-load was 
31 amperes, and two carbon brushes with a combined contact 
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Fic. 5.—9 l. p. Motor, tested at 50 ~, 200 volts, 1,500 revs. per min. 


area equal to 0:875 sq. in. were used for each ring. This gives 
35 amperes per square inch of contact surface, which value 
certainly cannot be called excessive ; nevertheless the difference 
in efliciency is appreciable. 

Equally serious is the question of friction losses. Here, 
again, the compensated motor is inferior to the standard induc- 
tion motor, since at least double the amount of brushes have 
to be carried when compared with the slip-ring type. Besides, 
it cannot be overlooked that the commutator, with its different 

segments, will ordinarily offer a larger friction than the plain 
slip-ring. To give an idea of the amount of losses introduced 
by brush friction, the tests of the above 9 H.P. induction motor 
may again be referred to. With normal pressure on the 
springs which hold the carbon brushes on to the slip rings, the 
total watts obtained were 290, while with the brushes taken 
off the rings altogether, the motor took 150 watts. It there- 
fore shows that the actual brush friction amounted to 140 
watts, or 2 per cent. of the output of the motor. This per- 
centage, of course, in larger motors is smaller, but anyhow it 
clearly shows that the effect of brush friction is by no means 
negligible. 

A comparison between the standard squirrel cage induction 
motor and a compensated motor will show still worse, as here 
the losses due to the end connections and all of the br ush losses 
are entirely eliminated. On this occasion it may be mentioned 
that, since the advantages of the squirrel cage type of motor 
which the writer has been advocating on previous occasions * 
begin to be well appreciated in this country, even for larger 


* Some Notes on “ Induction Motors," The Electrician, June 13, 1902. 
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sizes, the compensated motor will find it doubly difficult to 
compete with the extreme simplicity and reliability of this 
latter type of standard motor. 

Finally, we come to discuss the commutator and accessories 
which enable the transformation of voltage and frequency 
necessary for compensation. The latest arrangement seems 
to be a three-phase rotor winding, which is connected on one 
side to three slip rings required for starting, ahd on the other 
side to à commutator consisting of three or six segments per 
pole. However, for larger size motors, it is recommended to 
increase these figures to 12 per pole, so as to enable an 
increase in excitation voltage and thereby obtain a reduction 
in the exciting current. This would mean for a 50-cycle motor 
running at, say, 300 revs. per min., 210 segments, or a com- 
mutator which would not be much different from those used 
for direct-current machines. But even taking the small 
number of three per pole, a commutator of careful mechanical 
construction is required if troubles are to be avoided. We 
are assured that sparking cannot occur on such commutators, 
even without the connections between the sezments, which 
apparently are undesirable for other reasons. "The absence of 
sparking seems plausible for a small slip, but how will it be 
with a large slip as required for speed regulation, and how will 
the commutator behave during starting! The writer is afraid 
that Mr. Heyland's latest recommendation of a further addi 
tion to the accessories of this machine, consisting of a double 
brush-lifting device (which during starting lifts the brushes 
from the commutator, and during running puts them on again, 
at the same time hfting the brushes from the slip rings) will 
give some indication in this direction. 

In addition to the commutator, brushes and other devices 
necessary for enabling the satisfactory working of such a 
machine, there is a small three-phase potential transformer, 
and three leads from the motor to the transformer and 
from there to the line. All these accessories must increase 
the cost of the compensated motor to such an extent that a 
commercial competition with the ordinary motor seems out of 
question. The more so as the buyer would sacrifice at the 
same time simplicity and reliability, if not also efficiency, to 
gain only a few per cent. in power-factor. In the writer's 
opinion, there are hardly any practical cases where the com- 
pensated induction motor in its present form could be prefer- 
able to the ordinary induction motor, and as long as the 
commutator is not used for improving either the starting con- 
ditions or for obtaining a more efficient speed regulation, it 
wil find no field with alternating-current motors, and 
„compensation“ will remain a pretty idea. 


THE GLASGOW ELECTRIC TRAMWAY AND 
LIGHTING ACCOUNTS. 


The year ended at May 31st last was the first during which 
the traffic on the Glasgow tramways was entirely worked elec- 
trically, the last horse-car having been withdrawn from service 
in the preceding year. In the report accompanying the 
accounts the opinion is expressed that the working expenses 
may now be taken to have almost reached a minimum. 

In these circumstances, a few figures with regard to the 
working and financial results may be of interest :— 


Car-mileage run ........ eere Vu cce uius sdb a 14,008,750 
Passengers carried ....... F eee a 177,179,549 
Passengers carried per car-mile ...... leeren 27 
Length of route worked..... ere eee IM eee. 65°3 miles 
CAPITAL. 
Capital expenditure, gros e e pk Ra. mi EID 
Sinking fund........ leeren WO QU ACA RAT acd ee oe — 155.332 
Depreciation, reserve and permanent way renewal funds. 183.267 
REVENUE. 
Total. Per car-mfe. 
Traffic receipt. . . 4653.200112. 
Total Receiptss ? ... . 656.572 11 25d. 
Power expenses casal 24062 sane 0:41d. 
Maintenance and repairs outside power 
S!! e e mates .. 59,4000 1:02d. 
Tratlic expenses sese GO. dd. “sees 3: 03d. 
General charges . 44,014 .... Q: 75d. 
Total Expenses...... Voguesei perd e GOGO, Sess 5:22d. 


FINANCIAL HESUCLTS. 
Per cent. to 


Total. 
mean capital. 
Working Profit 352.257 133 
Interest paid ............ „ ke. GHIZI (ss 2:50 
Carried to depreciation fund ........ 192,555 1:29 
Carried to sinking fund ............ 43,2904 sese 1-64 
Ratio of expenses to receipts 40747. 


According to the form of tramway accounts adopted at 
Glasgow, the repairs and maintenance costs at the power 
station are not included in the * power expenses " shown in 
the official accounts, but are put under general tramway 
repairs. In our figures given above we have endeavoured to 
include under ** power expenses " the repair costs at the station 
so as to show the actual generating costs per car-mile. The 
following are the generating costs per Board of Trade unit 


generated: 


GENERATING Cosrs. Per kw. hour 


Total. generated. 
Pf A e £9,586 — 016d. 
Oil, waste, water and stores ...... 1,805 ee 0:03d. 
Sularies and wages at station..... . 8721 esi 0:14d. 
Repairs and maintenance at station 4,240 — 0:07d. 
Total Generating or Power costs .. 24,362 "e 0:38d. 


The provision for the year for permanent way renewals— 
viz, £53,517—has, in our summary, been included with 
depreciation ard not in the working expenses. After pay- 
ment of interest, depreciation and sinking fund charges 
£25,000 was paid to the “common good” and the balance of 
£25,277 to the general reserve fund. Exclusive of the pro- 
vision for permanent way renewals the amount paid or set 
aside as capital charges amounted to 10:4 per cent. of the mean 
capital employed. 

Passing to the lighting accounts, the most striking thing is 
that notwithstanding the excellent working profit, amounting 
to 6-4 per cent. of the mean capital expenditure, the net 
financial result was a deficit of £13,895. In other words, with 
a reasonable capital expenditure there was paid in interest, 
sinking fund and depreciation charges little less than 7'7 per 
cent. of the mean capital. Interest absorbed 3:1 per cent., loan 
redemption only 1:1 per cent. and depreciation allocation 
3:5 per cent. Allusion was made to this matter in our last 
issue on pp. 763 and 790. 

The following are the chief particulars of the working during 
the year ended on May 31, 1903 :— 


Units sold (total) ........ "————— ráPeeruBESESPA 
5 „ for public lighting... . 1,004,404 
Load ett vu. ve Ve E E CR T — ere 145 
Capital expenditure at end of year.. 41, 118,850 
Capital repaid ........ eee [ide PR eee Oe TS 49,693 
Depreciation fund .......... . DTE 71,104 
REVENUE. Total. Per unit sold. 
Revenue from sale of current ..... . £124,445 £ 2-60d. 
Total revenuaneene n 121.445 2:60d. 
Fuel cost e e 12.298 0˙26d. 
Oil, waste, water and stores 2,225 0:054. 
Wages at station ..... (ms 7,000 0:15d. 
Repairs and maintenance at station 5,837 0:12d 
Generating Costs. 3 27,301 0*5;d. 
Works QUSS. (uo E 8 35,640 (77 4d. 
Management and property charges.. 18, 030 0:J»d. 
Total est rar Rte ee 53,670 112d. 


These cost figures are excellent, including, as they do, certain 
special charges. Thus, £4,102 was for lamps and fittings 
supplied to consumers on change of pressure, and £993 for 
Parliamentary expenses. 

Of the total generating costs shown £938 was paid for 
150,096 units supplied from the tramways power station at 
14d. per unit, and £69 as an instalment of the cost of the 
switchboard extension at the Coplawhill sub-station, through 
which this supply was taken. 

The Waterloo-street station steam plant has been perma- 
nently shut down, but six of the largest dynamos there 
are to be used in connection with induction motors, to 
transform to 500-volt pressure the 6,500-volt supply which 
it is arranged shall be given from the Pinkston station of 
the tramways to meet the peak of the load during the forth- 
coming winter. 
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THE ELECTRIC INSTALLATION ON U.S. BATTLE- 
SHIPS “CONNECTICUT” AND “ LOUISIANA.”* 


BY R. M. KLEIN. 


The“ Connecticut"? and “ Louisiana,” the two 16, 000-ton battle- 
ships now under construction, the former at the New Vork Navy 
Yard, the latter at the works of the Newport News Shipbuilding 
and Dry Dock Co., represent a new type of battleship, greater in 
displacement than any heretofore designed for the U.S. Navy, and 
carrying heavier armament than any warship now aíloat, either in 
that navy or abroad. The main battery consists of four 12in, eight 
8in. and 12 7in. breech.loading rifles. The 12in. guns are mounted 
two each in a forward and after turret, the Sin. guns two in each of 
four turrets arranged one at each corner of a rectangle, or what is 
commonly known as quadrilateral turrets ; the 7in. guns are each 
in a eeparate armoured compartment on the gun deck. "The secon- 
dary battery consists of 20 3in. (14-pounder) rapid-fire guns, 12 
3-pounder, seven automatics, and numerous guns of smaller calibre. 

The use of electricity aboard modern naval vessels is so extensive 
that to interrupt the supply during action would mean certain defeat 
for a vessel were she matched against any vessel which approached 
her equal. Realising the importance of the above, these battleehips 
have been designed to carry two complete and independent electric 
plants, each capable of handling the entire load which may be 
required in action. "The electric applications aboard ship are divided 
into three distinct classes :—(1) Illumination, (2) power for driving 
auxiliariea, (3) signalling or communication. 

The lighting system is installed as two distinct systems, each 
having separate feeders and mains and known as the “ Battle 


Fics. 1 and 2. —Battleship Fixtures. 


Service” and “ Lighting Service," "The battle service comprises all 
lights below the protective deck, including those in engine and fire 
rooms, magazines, store rooms and the like; all lights at guns, 
ammunition hoists, winches, cranes and other auxiliaries whose opera- 
tion may be required during action ; signalling lights, the ship's 
running lights and only sufficient other lights in passages to afford 
convenient access to the various portions of the ship. When neces- 
sary to instal a light in a location which might render it visible by 
the enemy, a battle lantern ” is used, this lantern being fitted with 
a sliding screen which allows the light to shine only over an arc of 
about 90deg., and can be entirely screened if required, this feature 
being identical with that of the ordinary bull’s eye or dark lantern. 

The lighting service includes all lights not included in the battle 
service, such as lights in state rooms, offices, mes; rooms, crews’ 
spaces and the like, and also supplies current to the desk and bracket 
fans in officers' quarters. To light each of these vessels efliciently 
requires the use of 1,100 fixtures, of which about 730 are on the 
battle service, the remainder being on the lighting service. 

The fixtures used are simple in design and neat in appearance, the 
types most used being the steam-tight globe (Fig. 1) and the ceiling 
fixture (Fig. 2). These consist of a casting which has a boss into 
which the conduit carrying the wires taps, and a knuckle-thread into 
which the glass globe screws, the lamp socket being secured to the 
casting by machine screws, a rubber gasket intervening. The steam- 
tight globe is protected by a stout metal guard, as shown in the 
illustration. This type of fixture is made in three types, differing 
only in the method of support ; that shown in Fig. 1 is the bulkhead 
type and is secured by a bracket cast in one with the conical-cap, 
the other types being the drop type, which is supported by the con- 
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duit alone, and the deck type, in which the conduit enters the 
fixture from the side instead of the top, the fixture being supported 
by a bracket cast across the top of the conical cap. The ceiling 
fixture is used in passages around the officers’ quarters, in reception 
cabins, mess rooms, and the like, and is the standard overhead light 
for all locations in which the fixture is not liable to injury. The 
Steam-tight globe is used in engine and fire rooms, ammunition 
passages, store rcome, and is the standard fixed light for all locations 
where the fixture is subject to injury. 


Six 30in. hand-control projectors, or searchlights, will be installed. 
These will be located, one on a platform at the base of the fore top- 
mast, two on the tlying bridge, one on a platform at the base of the 
main topmist and two on a platform on the mainmast well above 
the after bridges. Each projector will be equipped with a horizontal 
lamp designed for both hand and automatic feed. Specifications 
r. quire each prejector to project a beam of light of sufficient intensity 
to render plainly discernible on a clear, dark night a light-coloured 
object 10ft. by 20ft. in size at a distance of not less than 6,000yds. 
Each light will operate on a 125-volt circuit in series with a regulating 
rheostat and require a current of about 80 amperes, with 60 volts 
across the arc. 

Motors will be used for the following purposes:—(a) To drive 
ventilating fans and biowera, (b) carrying ammuuition from magazines 
to hoists, (c) hoisting ammunition, (/) turning turrets, (e) elevating 
and depressing guna, ( f) ramming shells into the breech of guns, (7) 
to operate deck winches, (A) to operate boat cranes, (/) to whip ammu- 
nition from the main deck to the bridge and military tops, (*) for 
laundry machinery, (I) for driving tools in machine shop, (m) for 
operating automatic-power doors, (n) for operating fresh water pumps 
and sanitary pumps. 


The ventilating system comprises 33 fixed fans, varying in size 
from those requiring a fraction of a horse-power each for their opera- 
tion to 80in. steel plate fans requiring 11 H P. each. Each of the 
above fans will be driven by its own independent shunt-wound 
electric motor, direct-connected, the control panel containing the 
usual starting resistance fitted with automatic overload and no-voltave 
release. All fans are designed to deliver their specified amount ot 
air at a pressure of loz. when running at normal speed, but are capable 
of being driven at about double normal speed, in which case the air 
is delivered at a pressure of 13oz. The speed control is effected by 
varying the resistance, except for the smaller fans, in which case 
resistance in series with the armature will control the speed. In 
addition to the above, each ship will be supplied with six small 
portable electric fans, each consisting of a 1 H P. series motor mounted 
on a common shatt, with an exhauster which it drives at a speed of 
about 2,200 revs. per minute, causing a delivery of about 500 cubic ft. 
of air per minute (free exhaust). These sets are very compact, the 
overall dimensions being about 18ft. x 18ft. x 12ft, and they weigh 
approximately 100lb. They are used for temporary ventilation when 
necessary to work in such localities as are not reached by the main 
ventilating system, such as double bottoms, inside of boilers and the 
like. Each of these sets is supplied with two 25ft. lengths of canvas 
hose, with couplings permitting of attachment to inlet and outlet of 
exhauster or to attach together, forming a 50ft. length, which can be 
connected to either the inlet or the outlet of the exhauster. The 
officers’ quarters, wardrooms and the like are liberally fitted with 
desk and bracket fans, the former being 12in. in diameter, rated 
at ,', H. P., the latter 16in. in diameter, rated at 1 H.P. Forty-five of 
the tormer and eight of the latter will be installed on each vessel. 

The ventilating systems of the * Connecticut" and *' Louisiana " 
are so designed as to minimise the number of leads through the pro- 
tective deck, and in no instance is any one of the principal water- 
tight bulkheads pierced by a ventilating duct. The flexibility of this 
system employing a number of small units, as compared with a few 
large ones, possesses many advantages which are at once apparent, 
and the installation of such a system is only rendered possible by the 
use of the electric drive. 

Conveyor motors are used for carrying ammunition from the 
magazines aloog the passages to the base of the ammunition hoists. 
Four conveyors will be installed, two leading aft from the forward 
magazines, one on the port side and one on the starboard side, and 
two leading forward from the after magazines, one port and one star- 
board. Each conveyor will be about 80ft. long, and will consist of 
two endless sprocket chains with metal aprons and stiffeners at 
suitable intervals, Motors, one to each conveyor, will be shunt- 
wound, reversible, of about 5 H.P., and will drive through gearing. 

Twenty-six endless chain ammunition hoists, each driven by a 
3 H. P. motor, will deliver the ammunition from the lower passage to 
the 7in. guns and secondary battery. These are in addition to the 
ammunition hoists for the turret guns, All the main battery guns 
will be supplied by hoists leading direct from the lower passages, 
but certain guns of the secondary battery are so located as to require 
the ammunition being hoisted first to the berth deck, then carried 
along to other hoists and raised to the upper deck at the gun locations. 

The new arrangement of the main broadside battery, wherein by 
means of a centre line armour bulkhead on the gun deck and auit- 
ably located transveree armoured bulkheads, each of the 12 7in. guns 
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is located in a separate armoured compartment, renders imperative 
a separate ammunition supply for each gun. On former vessels the 
main broadside battery was installed in a more or less open com- 
partment, which would render possible the supplying of ammunition 
to more than one gun from the same hoist. The new arrangement 
in which a gun would be temporarily rendered hors de combat by a 
failure of its individual ammunition hoist adds to the importance of 
this electrical application and the reliance which must be placed in 
the electric motor and in the ability of the ship's plant to furnish the 
necessary power under any and all conditions. 

Each ammunition hoist motor will be shunt-wound, reversible, 
enclosed, dust and moisture-tight, with suitable openings (fitted with 
water-tight covers) to allow inspection and adjustment to brush 
rigging and the like. Motors will be geared to the ammunition hoist 
sprockets, each armature shaft being fitted with a solenoid brake, 
which will set automatically and prevent turning of the armature in 
case of failure of the line voltage. 

Each of the six turrets, with its respective pair of guns, will be 
equipped for electrical rotation. This will be done by fitting each 
turret with two motors of equal capacity, either one of which will be 
iege of operating the turret in case of failure on the part of the 
other, although normally they will both operatein parallel, For the 
12in. turrets two motors of not less than 25 U p. will be installed in 
each, and for the 8in. turrets two motors of not less than 15 H r. will 
be installed in each. As in previous battleships, the Ward-Leonard 
system of control will be used, but a modification of former naval 
practice will be introduced for the operation of these auxiliaries which 
rencers possible a material reduction in the capacity and number of 
generating units in the ship's electric plant. Reference to Fig. 3 
will show the method of applying the Ward-Leonard system of con- 
trol to turret-turning, as installed on many ships of the U.S. Navy, 
and which up to the present has been standard practice for this 
electrical application. 
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outlined scheme. Instead, a motor-generator designed for compara- 
tively high speed and, consequently, compact and not over heavy, 
will be installed in the barbette of each turret. The motor end 
will be connected direct to the main power ’bus bars of the main 
switchboard, the connections between the yenerator end and the 
turning motors being identical with those used in the former scheme, 
embracing individual generating sets. This latter scheme not only 
allows the operation of all the turrets on one generator or set of 
generators in parallel, but presents the advantage of subtracting from 
the reserve power of the plant only such energy as is actually con- 
sumed in turning the turrets. This scheme is shown diagrammatically 
in Fig. 4. 

It A estimated that under the severest service conditions the com- 
bined power used in turning the turrets will not exceed 60kw. 
Furthermore, in the individual generating set scheme (Fig. 3), 
although the operation of a turret at a variable speed would call for 
a variable amount of power to be supplied from the dynamo room, 
the current flowing in the circuit would be practically constant for 
all speeds of rotation, as in this system the voltage is the variable 
function in the power equation. This requires the circuit between the 
dynamo and turret-turning mctors to be designed (considering heat- 
ing of conductor) on a basis of carrying full-load current throughout 
the time of operation of turret. In the latest scheme, that involving 
motor-generators, although the generator end of the appliance is 
furnishing about full-load current at variable voltage for the several 
stages of the turret operation, the motor end is drawing from the 
line a variable current at constant voltage ; consequently, the lead 
between motor-generator and dynamo room needs only to be designed 
(considering heating of conductor) for about half the current-carrying 
"— of that necessitated by the first proposition. 

As the motor-generators are located practically adjacent to the 
turning motors, it will be seen that the lead between turret-turning 
motors and generating set in scheme 1 is nearly identical in length 
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A separate generating set is required especially for each turret, it 
being further necessary to render the generator a shunt machine and 
separately excite its field before it is available for turret turning. 
The generator terminals are led direct to the turning motor terminals, 
the field of the generator being led through a variable resistance, the 
latter being controlled by the turret operator. It will be readily 
seen that the motor, having a separately excited field, will run at a 
speed proportional to the impressed armature voltage, the latter 
being dependent on the field current of the generating set, which is 
controlled by the turret operator ; and, furthermore, the motor speed 
will be definite for any fixed position of the controller handle, and 
that speed will be maintained against any and all variations of load, 
due to friction, listing of the ship, the impact of a shell, up to the 
point where a fuse blows or a circuit-breaker is thrown. 

While the above adaption of the Ward Leonard IM attains 
the desired result—a precise, definite and, if required, constant speed 
of rotation of the turret—it is only acquired at the expense of a 
large number of units in the generating plant and a certain amount 
of complication on the switchboard and in the ship's wiring. These 
drawbacks grow more marked as the number of turrets in the ship 
increases. On ships of the“ Virginia” class, each of which has four 
turrets, the electric plants consist of two 100kw. and 50kw. generating 
sets. Of these, five 50kw. sets (four in operation and one in reserve) 
must necessarily be assigned to the turret-turning system. Not 
only a large number of sets must be used, but a total of 250kw. of 
the plant is used up in the turret-turning system, whereas not over 
65kw. will be consumed in operating the turrets, considering all of 
them in operation at full-load at the same time, the latter supposi- 
tion being most highly improbable. Smaller units than 50k w. could 
not be installed, as the system of interchangeability prevalent in 
naval installations would be marred by the inability of the small 
units to handle either the lighting or the searchlight load of the 
thip, should emergency so require. 

The Connecticut " and “ Louisiana," each with six turrets, would 
require a rather cumbersome electric plant if equipped on the above 


with lead between motor-generator and dynamo room in scheme 2; 
keeping this in mind, the former paragraph clearly illustrates economy 
in transmission as well as economy in cost of apparatus, reserve 
power and weight. 

The "in. guns of the main battery and all secondary battery guns 
are trained solely by hand power. Each turret gun, however, is 
mounted on trunnions and elevated or depressed to the proper angle 
by means of an electric motor. As the guns are balanced on the 
trunnions the elevating or gun training motors merely have to over- 
come the friction load; or in case a shell is inserted in the breech 
of the gun prior to the elevation of the gun to the proper angle, the 
training motor is subjected to a load in excess of the friction load 
if depressing the muzzle, and a load smaller than the friction load if 
elevating the muzzle. Each 12in. gun will be equipped with a 5 H r. 
gun-elevating motor and each Sin. gun with a 25 H.P. gun-elevating 
motor. These motors will be shunt wound, reversible, enclosed, 
waterproof, with the usual hand holes for inspection. Rheostatic 
control will be used. 

For ramming the shells into the breech of the 12in. and 8in. guns, 
a “rammer motor” is installed, one for each gun. These motors 
are series-wound and subject to loads which are largely in one direc- 
tion. They operate the rammer through a friction drive so adjusted 
that in case the shell is set home before the motor is stopped, the 
clutch willslip before the motor draws sufficient current to throw the 
circuit-breaker. Each 12in. gun will be equipped with a 7 H.P. 
rammer motor and each Sin. gun with a 5 H.P. rammer motor. 

Each turret gan has its individual ammunition hoist, which works 
on the principle of cables or hoisting ropes winding on and off a 
drum which is actuated by an electric motor. The motors will be 
operated through a controller with a single handle which will allow 
sudden reversal; the carrying of the load in either direction ; the 
automatic locking of the drum against rotation in either direction, 
when the current supply is cut off, and the operation of the motor 
when under any load on each of five speeds. For the 12in. guns 
the motors must handle a load of about 3, 200lbs, and will be of 
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about 30 H.P. each. For the 8in. guns the motors must handle a | tiller and the various tanks, Motors will be automatically stopped 


load of about 1, 000 lbs., and will be about 8 H. P. each. 

Each ship will be fitted with six double-headed winches, two for- 
ward on the main deck, two on the upper deck in the waist of the 
ship, and two well aft on the quarter deck. These winches will be 
used in coaling ship, handling anchors and in stowing cargo. Each 
winch will be operated by a 25 H. . motor. These motors will be 
series-wound, reversible, enclosed, water-tight and designed to 
withstand strains due to increase of speed on sudden removal of 
the load. The two forward main deck winches must each be capable 
of done a 2,2001b. load at a speed of 300ft. 
the same load at a speed of 30ft. per minute; the two upper deck 
winches to hoist 2,200lbs. load at a speed of 300ft. per minute, 
the quarter deck winches to hoist a 2, 200lb. load at 300ft. per 
minute, and a 13, 200lb. load at 50ft. per minute. Specifications 
allow an option between gearing and electric devices for obtaining 
the necessary speed variations. 

Two boat cranes will be used to handle the ship's boats and 
launches, of which each ship carries a sufficient number to float her 
entire complement of over 800 men. The cranes will be electrically 
operated with separate motors for hoisting and for rotating. Crane 
requirements specifiy a hoist of 33,000lb. at a speed of 25ft. per 
minute, and a rotation at the rate of 1 rev. per min. while carry- 
ing the above load and with the ship heeled 10deg. Motors 
will be enclosed, water-tight and reversible, the hoisting motor being 
series- wound. Hoisting motors will be about 50 H.P. each, and 
rotating motors about 30 H.P. each. Both motors will be located on 
a platform which revolves with the crane. The revolution embracing 
a complete rotation, it will be necessary to lead the electric wires to 


per minute, and 


and started by means of floats operating the controllers. Two 6 H. p. 
motors driving centrifugal pumps will be used in connection with 
the salt water sanitary service or flushing. 

Provision will be made for the installation of a wireless telegraph 
outfit. This outfit will be supplied by the Government and installed 
probably aíter the vessels are constructed and placed in commission. 
Pending the selection of the most satisfactory apparatus, in connec- 
tion with which exhaustive experiments are now being conducted, no 
definite information on this subject as applied to the case in hand is 
available. Provision, however, will be made for supporting the 
aerial wires, and sufficient deck space will be reserved for the instal- 
lation of the apparatus of such system as may be eventually adopted, 
or as may be installed for experimental purposes. 

An extensive application of electrical apparatus will be found in 
the systems of communication aboard these vessels. About 90 voice 
pipes will be installed, most of which will be fitted with suitable 
electric calling devices in the shape of push buttons, bells, buzzers 
and annunciators. A liberal disposition of push buttons in the 
officers’ quarters allow the calling of the various pantries, orderlies, 
messengers and the like to the various staterooms, cabins, officers 
and messrooms as required. A telephone system, comprising some 
25 lines, running to a central station, will be installed. 

Located in spaces below the protective deck and at the main 
hatches leading below this deck, warning signals, or water-tight door 
alarms are installed. These consist of solenoids operating a plunger 
in such a manner as to force air through a whistle, which gives forth 
a shrill sound. These warning pps are all capable of being 
operated either from the quarter deck or the pilot house. They are 
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the crane motors through contact rings and brushes ; the former will 
probably be on the rotating crane, the latter being the terminals of 
the feeder. 

Laundry machinery will be electrically driven by an enclosed 
motor of about 10 n.r. The machinery workshop of each vessel will 
include a 48in, extension gap lathe; a 14m. lathe, a 15in. stroke 
column shaper, a vertical drill press, a 16in. sensitive drill, a universal 
milling machine, a combined hand punch and shears, an emery 
grinder with two 12in. wheels and a 30in. grindstone. All the 
machine tools will be electrically driven, either direct-connected or 
through shafting, and will require from 10 R. P. to 15 H. p. 

All doors leading between boiler rooms, between engine rooms, 
between boiler and engine rooms, from boiler rooms into bunkers, 
at the ends of the main ammunition passages and the like, and the 
main hatches through the protective deck, both fore and aft—in all 
42 doors and five armour hatches—will be worked on a power system. 
Each such door or hatch will be capable of operation on the spot 
by hand or by power, from either side ot the bulkhead or deck, and 
all must be capable of being closed by power simultaneously from 
an merang station, which will probably be located in the pilot 
house. If electrically operated doors are used, a 1 H.P. motor will 
be installed at each door and hatch, 47 in all. If pneumatic power 
is used, a motor-driven air compressor will supply the energy. In 
the latter case the motor will be automatically stopped and started 
by pneumatic operation of the controller. An indicator at the emer- 
gency station will enable the operator to determine whether any 
door or hatch is open or closed. 

Two 2 H p. motors driving centrifugal pumps will be used in con- 
nection with the fresh-water system for circulation between the dis- 


used to give the signal for closing all water-tight doors and hatches, 
which is done when danger from collieion or other cause is imminent. 

Thermostats are installed in all coal bunkera and magazines and all 
store rooms containing combustible material They consist of a helical 
metal coil having a high temperature coefficient. This coil is mounted 
with one end free, in such a manner that the torsional effect produced 
by a slight rise in temperature causes a slight displacement of the 
free end. This closes an electric circuit, which leads to a drop on an 
annunciator located under the eve of the captain’s orderly. These 
thermostats are enclosed in a heavy composition case and are sufi- 
ciently strong to allow their installation in any portion of a coal 
bunker. It is customary to instal them well down in the bunker: 
at about the depth which experience dictates is most subject to 
spontaneous combustion. Coal bunker and storeroom thermostats 
are set for 200°F., and magazine thermostats for about 100°F. A 
total of 171 thermostats will be installed on each vessel, of which 
about 70 will be in coal bunkers and 67 in storerooms, each group 
being on a separate annuuciator. 

Electric revolution indicators will be installed in the pilot house 
and conning tower for signalling the number of revolutions of each 
main engine shaft. These indicators will be of the “ tick-tack ” type, 
each revolution of the shaft closing the circuit through an electric 
magnet on the indicators, which in turn draws down its armature 
and causes a pointer to vibrate through an angle of about 30deg 
Each indicator has a pointer and magnet for “ahead” and “astern,” 
corresponding to “forward” and “ reverse" rotation of the engines. 

Electric engine telegraphs located in the pilot house and in the 
conning tower, with indicators in each engine room, will permit 
slight variations in speed to be signalled. These instrumenta are of 
the “lamp” type, and consist of 5 c.p. electric lamps arranged in 
separate compartments, over the face of which are brass templet: 
with the desired order cut through. By illuminating the lamp in 
any compartment, which is done by closing the circuit at the trans- 
mitter, the light shines through the letters or figures on the dial or 
the brass templet and indicates the desired order. . 

Helm order telegraphs located in the pilot house and conning 
tower, with indicators at all steering statione, will permit of elec- 
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trically signalling to the helmsman the desired helm angle. These 
instruments are similar in construction to the engine telegraphs 
= that the markings and the number of indications are different. 

Electric rudder indicators of the lamp type (Fig. 5) located at all 
steering stations and connected to a transmitter on the rudder head, 
will indicate the angle at which the rudder is set and acta as a check 
in determining if an order transmitted to the helmsman by the helm 
order telegraph has been carried out. 

For each turret ammunition hoist an indicator will be installed 
which will show the operator in the turret when the ammunition 
car is loaded and ready for hoisting, and also during the lowering 
of the car, when it is approaching the lower limit of travel. These 
indications will consist of lamps 1n view of the turret operator, which 
are automatically lighted and extinguished by contacts operated by 
the passage cf the ammunition car. 

The top of each mast will be fitted with a double truck light, which 
consists of two 32 c.p. lamps, mounted one in a red and the other in 
a white lens. Both truck lights will be controlled by one double- 
truck light controller” located on the forward bridge. This controller 
permita the illumination of either light on either truck, which light 
can be pulsated by means of a puleator on the side of a controller. 
These lights are used to signal when cruising in squadron formation. 
A white light signals “steaming ahead," a puleating of white light 
“slowing down”; a red light, “engines stopped”; a red light 
pulsating, ‘‘ going astern.” 

Each ship will carry two night signalling sets. These sets consist 
of four double lanterns suspended on a ladder from an outrigger near 
the truck of each mast. Each lantern consists of two 32 c.p. lamps 
mounted in pressed glass Fresnel lenses, one lamp of each double 
lantern being mounted in a red lens, the others in a white lens. 
The lanterns will be spaced 12ft. apart. By means of a suitable 
keyboard on the bridge, the red or the white light in any or 
all lanterns or any combination of red and white lights on the four 
lanterns (only one light on each lantern) can be illuminated. By 
means of a pre-arranged code of signals, messages can be trans- 
mitted to any station within range of visibility of the lights. The 
use of two night signalling sets, one suspended from the foremast 
swinging outboard to port, the other from the mainmast swinging 
outboard to starboard, permits signalling to any station regardless of 
its hearing to the ship’s head; whereas with only one night signal- 
ling set the relative location of the ship and the station to which it 
is desirous of signalling might be such that the mast from which the 
lanterns are suspended would intercept the path of the light and 
render the signal indiecernible. The keyboard is mounted on a 
pedestal and is enclosed in a case with a hinged cover. The appara- 
tus is similar in appearance to a typewriter keyloard, and the 
depression of a single key displays the desired combination of lights. 
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A cable of 16 conductors running to the lanterns enters the keyboard 
through a detachable water-tight coupling. 

A summation of the electric auxiliaries on each ship, with the 
probable maximum current required by each group, both for “ in 
action " and for “ cruising efficiency,” is given in the preceding table. 
In estimating current required for the various motors, efficiencies 
varying from 80 per cent. up have been assumed, depending on the 
size of the motor: 


The entire electric equipment of each ship aggregates 9,129 
amperes, which, at the standard voltage of 125, corresponds to 
1,141kw. ; and the total power required by auxiliaries which are 
operative in action, corresponds to 885 amperes, or 110 6kw. for the 
lighting and projector load, snd 4,955 amperes, or 619 4kw. for the 
power load, making a grand total of 730kw. As many of the battle 
auxiliaries are of such a nature as to be subject to intermittent ser- 
vice, the probable maximum battle load is well below this figure, 
the estimated values being as indicated in the next to the last 
column—viz., 630 amperes, or 78:8kw., for the lighting and pro- 
jector load, and 2,610 amperes, or 326°2kw., for the power load, 
making a grand total of 405kw. 


As previously stated, two independent power plants will be 
installed on each ship, and are designated as the forward dynamo 
room and the after dynamo room. Both will be located beneath the 
protective deck on a platform whose level comes between the upper 
platform and the lower platform, this special platform being neces- 
sary to secure suflicient head room to instal the generating sets. 
The forward dynamo room is located between the forward maga- 
zines and the boiler spaces, the after dynamo room between the 
boiler spaces aud the main engine rooms. Four 100kw. 125-volt 
generating seta will be installed in each dynamo room. These sets will 
be direct-connected, the engines being vertical cross-compound, of 
the enclosed type, and fitted with forced lubrication. 

Each dynamo room is capable of handling independently the entire 
battle load. This arrangement was considered imperative in view of 
the extended application of the electric drive to the important battle 
auxiliaries and in view of the danger of the electric plant being 
rendered inoperative from the following causes :—(a) Dynamo room 
rendered uninhabitable by breaking of a steam pipe. (6) Dynamo 
room rendered uninhabitable by flooding of the compartment. (c) 
Generators or engines being damaged by heavy short circuits, (d) 
Damage to compartment by shell from the enemy. 

Distribution of energy to all battle service when one dynamo room 
is out of commission and uninhabitable necessitates either duplicat- 
ing the wiring to each auxiliary—viz., one circuit leading from each 
dynamo room with a throw-over switch at each auxiliary, or wiring 
from distribution boards which are located external to and vet 
capable of electric connection to each dynamo room at will. This 
latter scheme has been adopted, using two main distribution boarda, 
one adjacent to each dynamo room, and in addition duplicate wiring 
has been epecified for certain of the more important circuits, 

Convenience dictates that the switchboards for control of the 
generators be located in the respective dynamo rooms, and that the 
distribution boards belocated adjacent to the dynamo rooms. These 
distribution boards are, furthermore, each in its water-tight compart- 
ment, these compartments being each provided with a water-tight 
door leading direct into the adjacent dynamo room and with another 
door permitting access to the compartment independent oi the 
dynamo rooms, 

Provision is made for the supply of energy to the lighting system 
and the projectors from a separate generating set; the ordinary 
assignment in action with one dynamo room in use would be one 
generating set to the lighting system and the projectors and three 
generating sets in parallel on the power system. ‘The arrangement 
of main switchboards will, however, permit the operation of any or 
all generators in either dynamo room in parallel on the entire ship’s 
load. On ships so powered as to occasion the assignment of 
generating sets of 50kw. capacity or less to the lighting system, it 
has been the custom to make provision for supplying the projectors 
from a generating set independent of the lighting system; but in 
the present instance any generating set is of ample capacity to handle 
the combined lighting and projector load. As the power required 
by each projector is less than 10 per cent. of the capacity of a genera. : 
ting set, several projectors could be thrown in circuit simultaneously 
without causing a material * dip" inthe intensity of the incandescent 
illumination. 

Two main switchboards and two distribution boards are used. 
Two sets of feeders, one for lighting and projectors, the other for 

ower, are run from each main switchboard to each main distribution 

oard. In general, the forward distribution board supplies all 
circuits forward of the amidship portion of the vessel. and the after 
distribution board all circuits abaft the amidships portion of the 
vessel, 

Under normal conditions during action, each distribution board 
will be energised only from its adjacent dynamo room ; but in the 
event of one dynamo room being put out of commission, throw-over 
switches on its adjacent distribution board will enable this dietri- 
bution board to energise from the other dynamo room. This pro- 
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vision permits tbe operation of every electrical auxiliary aboard the 
ship, although either dynamo room may be out of commission. 

As a further safeguard, the feeders for certainof the circuits which 
are of maximum importance during action will be wired from each 
distribution board with a throw-over switch on the far end of each 
feeder i e, at the location of the auxiliary which the feeder supplies. 
This arrangement permits the operation of these auxiliaries even 
with one dynamo room and the adjacent distribution board out of 
commission, or with one dynamo room the remote distribution board 
wrecked, the latter case, however, being highly improbable. 


The turning motors of each turret are, as stated previoualy, 
operated from a motor-generator located in the turret barbette, the 
motor-generator for each turret being supplied and controlled from 
a panel located in the barbette, this panel containing a throw-over 
switch and wired with a feeder to each distribution board, as out- 
lined above. 


As heretofore stated, each turret is equipped with two ammuni- 
tion hoist motors, two gun-elevating motors, two rammer motors, 
and two small smoke-blower motors. These various motors are 
supplied from auxilary distribution boards located one in each turret, 
these boards in turn being supplied with a throw-over switch and 
wired with a feeder from each distribution board. 

The incandescent lights in the engine rooms are wired from two 
mains, one for each engine room. By means of throw-over switches 
and a feeder from each distribution board, the lights in either engine 
room can be supplied from either distribution board. A similar 
arrangement is provided for lighting the boiler spaces. All other 
circuits are wired to but one distribution board, the forward distri- 
bution board controlling 41 circuits, this number including one-half 
the circuits which are wired with duplicate feedere, as outlined above. 
Of these, nine circuits are for lighting, three for searchlighte,and 29 for 
ower. The after distribution board supplies 42 circuits, eight on 
ighting, three on searchlights, and 30 on power. 

The dynamo leads from the generating sets to the generator will 
be of 1,200,000 circular mils run in two cables of 600,000 circular 
mils each, The lighting feeders, running from each main generator 
board to each distribution board will be of 1,000,000 circular mils 
each. The power feedere from each main generator board to each 
distribution board will be of 3,000,000 circular mils each, run with 
three 1,000,000 cables. 

Generator switchboards, located one in each dynamo room and 
controlling the four 100kw. units in that dynamo room, will each 
comprise a generator panel, a power-feeder panel, and a lighting- 
feeder panel The generator panel will be so arranged that all the 
apparatus for controlling each unit will be in a vertical line and will 
consist of a single-pole circuit-breaker, a voltmeter, an ammeter, 
field regulator, a single-pole switch permitting the connection of one 
lead of the machinery to the lighting bus bar, a similar switch for 
connection to the power 'bus bar, and a switch to the common nega- 
tive 'bus and a switch to the equaliser 'bus. The lighting feeder 
panel will contain a recording ammeter, to measure the entire load 
on the panel, the feeders, one to each distribution board, each leading 
through double-pole switches and circuit-breakers. The power- 
feeder panel contains similar apparatus, but of the requisite capacity. 

With the exception of certain through leads in the lower passages, 
the entire installation will be wired in steel enamelled conduit. 
Wiring between generators and switchboards within the dynamo 
rooms, and the through leads mentioned above, will be installed on 
porcelain insulators, metal strapped and secured direct to hull. All 
wire of and under 60,000 circular mils will be twin conductor : 
sizes in excess of 60,000 circular mils will be installed as single 
conductor, a separate conduit being used for each leg of a circuit. 

The installation, exclusive of interior communications, will require 
. 40, 000 ft. of conduit weighing 55, 000lb., and 44,000ft. 
of wire weighing 27,0001b. 

Generally speaking, there remain the following types of apparatus 
now aboard ships for which steam drive is in use and to which the 
application of the electric drive is feasible :—(1) Steering gear, (2) 
ps engine pumps, (3) ash hoisting machinery, (4) forced draught 
blowers. 

Àn experimental installation for an electric steering gear is now 
under way. This consists of a motor supplied with a magnetic 
control, the same being identical with that now employed commer- 
cially with success on many elevator installations. The control will 
be operated by an attachment to the present type of steam steering 
gear. The same wheel and wheel ropes will be used as for the steam 
steering gear. The motor, when started, will automatically cut itself 
out of circuit when the helm has been brought over to the desired 
position. Should this device prove satisfactory, and if the helmsman 
can be trained to dispense with the time-honoured “ wheel,” we may 
yet find an apparatus similar in appearance to the familiar street car 
controller occupying the position of honour in the pilot house and 
conning tower. 

The writer is not aware of any marine installation of electrically- 
driven main pumps, either in the U.S. Navy or in the domestic com- 
mercial marine, Such an installation has been carried out on a 
naval vessel built in this country for a foreign power, and has given 


fair success It is hoped that this feature will eventually become 
more popular. As for ash hoisting machinery and forced draught 
blowers, the similarity of these auxiliaries to other features aboard 
ship in which the electric drive has proved an unqualified succees is 
so marked as to warrant the prediction of an early consummation 
of that which is devoutly to be wished. That conservatism 
should predominate in the selection of an apparatus for 
naval installations is but a justifialle course, and the advocators 
of new devices and ‘radical improvements” for the naval 
service should bear in mind that a battleship is not the place for 
experimental work, but rather the place for the application of stead- 
fast ideas which have been tried and not found wanting. 


ELECTRICALLY-DRIYEN MINING PLANT.—II. 


BY G. HOOGHWINKEL. 


Coal-cutting machines were introduced into this country about 
thirty yeara ago, at a time when there was a scarcity of workmen. 
At the same time they have been used extensively in the States, where 
the seams are very regular, of a thickaess of mostly under 5ft., lying 
at easy and regular inclinations, and also being mostly worked on the 
long-wall system. On the Continent, and in this country, coal-cutters 
are not so much in use, owing to different reasons, among which are 
the presence of easily worked seams of more than 5ft., low wages, 
many faults, bad roofs and floors, and the fact that mo t of the seams 
are worked on theboard-and-pillarsystem. It is to be expected, however, 
that in this country as well as on the Continent, coal-cutting machi- 
nery, and, mostly electrical coal-cutters, will be more extensively used 
in the nearest future. Electric plant has already been erected in most 
collieries, so that no separate power need be provided for. Moreover, 
in old collieries it will become necessary to work seams of smaller 
thickness (3ft. and less), with good roof and soft or hard holdings, these 
seams having been considered unworkable up to the pre:ent, owing 
to the miners refusing to continue as holers, or to the heavy cost of 
the holing. In many mines, also, the board-and-pillar system is 
being converted into the long-wall system, which is more adapted for 
coal-cutting machinery. 

It is not necessary to describe the various types of coal.cutters. 
Most of them hail from the United States and have done good work 
over there. In the writers opinion, disc-cuttera of the Cillot- 
Copley, Rigg and Meiklejohn, Pope and Pearson, Garforth, Scott 
d Mountain types are superior for long-wall workings, though 
some bar-cutters, as the electrically-driven Hurd bar machine, have 
given excellent results in English mines. The Americans seem to 
prefer chain cutting machines, but the writer thinks that they are 
not suitable for mines in this country. The electrically-driven 
Jeffrey machine of this kind may be used both for pillar and stall 
orlong wall workings, but is rather heavy and requies a height of 
about 3ft. and a width of 4ft. to pass along the face, and it is, there- 
fore, not suitable for seams under 3ft. thick. The same remarks 
apply tothe Mitchell chain cutter. The most important characteristic 
of these chain cutters is that they clear themselves more efliciently. 
So-called slotting machines, such as the American Ingersoll-Sergant 
machine, are 1 lor working in narrow paseages. They weigh 700 lb. 
Heading machines, such as the “Stanley,” are employed for driving 
out main roads, Both types are best suited for thick seams with a 
good roof, requiring a clear space at the face, up to 9it. 

The duty of the electric motor for this claes of work is a most 
severe one, and the motor must be built to withstand the roughest 
treatment. The rating must be ample, as the motor has to be abso- 
lutely gas-tight and protected from dust, and the temperature should 
not be excessive at the end of a nine hours’ cut. The motor should 
be rated, therefore, 30 to 40 per cent. higher than the horse-power 
required. 

he writer found, for the required horse - power, 
For disc machines 12-18 H.P. motor rated at 25 h. H. P. 
Do. bar do. 19-25 H. b. do. 30 B. H. v. 
Do. chain do. 15-20 U. p. do. 20 B. M. P. 

Of course, these figures are averages and may vary largely on account 
of the seams to be worked, whether they have to cut in coal or bats 
or fireclay holing. "m 

In the Dorstfeld colliery in Westphalia, the writer inspected 12 
Garforth disc cutters, which have cut on an average 805 ds. to 120yds. in 
a nine hours’ shift, 5ft. under in a 6ft. seam, with good roof, at a dip 
of 10 percent, Only three men were employed: One fixed and 
spragged the track and acted as road layer, the second removed the 
holing dirt, and the third looked after the machine, placed the props 
under the bars (every yard) and put in the sprags Tne motors are 
three-phase induction motore, rated at 25 H. P. and 400 volta. 

In the new London and Digby colliery both an electric Scott and 
Mountain disc machine and a Hurd bar cutter were tried by Mr. 
W. Walker, each machine requiring two road.layera, one driver, one 
holing-dirt cleaner, one man for timbering and spragging, and one man 
for shovelling the dirt at the cutting wheel or at the sleeve, making 
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in all six men, as against three men used at the Westphalia mine. 
Both machines were guaranteed 50yds. to 60yds., 5ft. under, in nine 
hours The coal face was 100yds., the seam 2ſt. 9in. thick, with good 
bind roof and hard fireclay floor containing ironstone balle, The 
performance was an average of 20yds. for the disc machine, which 
gave the better results. In the Digby mine a heavy Hurd machine 
was tried in very hard holing through fireclay. The seam and face 
presented a dip of 1 in 9. The performance was a great success— 
about 20yds, per hour at about 22 H. P. with a (t. bar. 

In the writer's opinion a parallel bar should always be used, as the 
coal is harder towards ihe end of the cut, and the peripheral speed 
should, therefore, be even more, instead of less, as is the case with a taper 
bar. The rails should be at a distance of about 20in. from the 
holing dirt, and kept straight in line. The machines should always 
cut on the rise as the cutting is easier. Therefore the machine 
should be ílitted after reaching the top end of the cut; This also 
avoids turning the machine on a spot left unsupported, encumbered 
by the coals’ last cut, and also secures a more uniform daily output. 

As regards the electrical accessories on a coal cutter, there should 
be a small drum holding from 50yds, to 60yds. of armoured cable. 
The starting switch ehould be enclosed air-tight. "The main switch 
and fuse are enclosed in a switch-box, which is fixed at the begin- 
ning of the face, aud which follows on at a distance of 50yds. to 60yds. 
as the cable on the drum may permit. This length of cable should 
be wire to have the same length as the workiny face to be cut in 
one shift. 


THE ELECTROSTATIC WATTMETER: ITS CALI- 
BRATION AND ADAPTATION FOR POLYPHASE 
MEASUREMENTS. 


BY G. L. ADDENBROOKE. 


The possession of the apparatus described in the Paper which I 
read before the International Congress of Electricians at Paris in 
1900,* has enabled me since this Paper was written to greatly extend 
my research into the working of electrostatic instrumenta, the 
apparatus enabling their behaviour under all circumstances to be 
very minutelv studied. Again, this investigation has itself led to 
improvements in detail in the methods of working and in the instru- 
ments and apparatus which have resulted in clearing up the whole 
subject very much. Further, the instruments and apparatus have 
inthe interval been used commercially, and many opportunities 
have arisen for testing their working on alternating and multiphase 
cireuits at very high voltages, and with both large and small 
currents as well as on widely varying power-factors. I have also 

nt much time in trying to simplify and bring into order the 
theory underlying the working of the instruments with the object of 
reducing it to such a form that electricians should have at hand a 
means of making measurements on alternating and multiphase 
currents without elaborate calculation or uncertainty as to the 
validity of the results obtained. From the theoretical side, the 
wattmeter has demanded most consideration, while from a mechanical 
point of view, the making of a satisfactory sensitive ammeter or low- 
reading voltmeter has presented the most difficult problems. A 
great deal of experimental and practical work has also been devoted 
to getting out the shunt and series resistances and standardising 
arrangements in the best forms, and in making them so that experi- 
ments on very high voltages can be carried out with ease and safety 
to the operator. 

I think it will be best in the firat place to deal with the theory 
of the action of the wattmeter when coupled to circuits, and then 
with the means by which it can ba standardised and calibrated, and 
how other theoretical points raised are met in practice. In this way 
the position will be established in outline, and afterwards there will 
follow a few notes on special points and on the adaptation of 
the system to measuring polyphase currents. Instead of the 
usual method of representing an electrometer, I have found it much 
clearer and more convenient to use the convention represented in 
Fig. 1, where N representa the front half of the needle and Q, and Q, 
the two front quadrants. These stand for the whole working parts of 
the instrument, the upper halves of the quadrants, the back quadrants 
and the other half of the needle being merely duplicates. We have thus 
a complete representation of the working parts of the instrument, and 
the direction of deflection can be indicated by an arrow underneath. 
The case can, if necessary, be shown as a circle surrounding the whole, 
but I do not usually include this, it being taken that, unless other- 
wise stated, the case is coupled to the needle, so that there is no 
difference of potential between the two. The same convention can 
be used if the instrument is used as a voltmeter, the connections 
showing the difference. Now the simplest way of coupling such an 
instrument to a circuit is that shown in Fig. 2, where G isthe generator 
or source of E. M. F. as I call it for brevity, and S is the motor, 
transformer, resistance, or, for brevity, sink — namely, the part 
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of the circuit in which the work is done. It will be found con- 
venient to divide wattmeter measurements into these two categories. 
It is also very important in such measurements to bear in mind the 
fact chat watts generated or used must be generated or used to one 
side or the other of two points in a circuit, and therefore the experi- 
menter should always have in mind which these two points are, in 
order to be sure whether additions to, or subtractions from, the read ing 
ought to be ma le for losses in the main, leads, shunts or resistances 
inserted in the .ircuit. 

Accordingto Marwell's equation (see his treatise on “Electricity and 
Magnetism ") the working of the electrometer is expressed by the 
following formula :—- 


ee v. -C v - $^) 


where 0 =the deflection (assuming the constant to be 1, which I can 
arrange), V,=the voltage on one quadrant, V,=the voltage on the 
second quadrant, and V =the voltage on the needle. All these voltages 
being reckoned from earth, or they may be reckoned from a common 
point if one exists. If a common point exists and is coincident with 
Vi, as is very often the case in practice, the formula becomes | 


v. v- 5). 


It should be most carefully noted that the voltage on the needle, 
as so reckoned, is not necessarily the same as the P. D. between the 
needle and the point of mean P. D. between the quadrants, which I 
call the“ detlecting ” voltage, and which is the determining factor in 
causing the deflection. The voltage on the needle as reckoned above 
is, however, the same as the detlecting voltage if V,=V, and their 
signs are opposite. There ie, moreover, no reason why, iu practice, 
the voltage on the needle should not usually be reckoned from 
that of the mean voltage between the quadrants, since in practice it 
can nearly always be ascertained as easily as the voltage from earth 
or the common point. In such cases it will beseen that in the above 
expression VI V,=0, and, consequently, the term V, + V,/2 vanishes 
and we get 0 —2V,(V), or, under these circumstances, the deflection 


C 
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is directly as the voltage on the needle so reckoned, multiplied by the 
voltage between the quadrants; thus the mean point between the 
voltages on the quadrants becomes our datum for all three voltages, 
and we may correctly assume it as 0, and reckon all our voltages 
from it whether it is actually at O potential or not, since all the 
potentials are relative. As a matter of fact, in practice this datum 
point will seldom be at zero potential actually. It is very important 
to bring to notice the fact that the electrometer is an absolutely 
symmetrical instrument about this datum point, and if the voltage 
on the needle, as defined above, is raised, and that between the 
quadrante is kept steady, the deflecting force will vary as this voltage 
on the needle throughout the whole scale, and, similarly, the deflectin 
force will vary directly if the voltage between the quadrants is caine 
and that on the needle kept steady. What may be called the funda- 
mental law of the electrometer connected to circuits is, therefore, the 
very simple formula 0 = VN, where V = the voltage or P. D. between the 
uadrante, and N the defleeting voltage on the needle or P.D. between 
the needle and the mean volteve between the quadrants reckoned aa 
explainedabove. For anelectrometer directly connected to a circuit as 
in Fig. 2 this formula covers everything so long as we content ourselves 
with measurements between the points C and M of the circuit, M being 
the point electrically midway between A and B. Further, by 
Ohm's law, since E=CR, we may put E for N, the voltage between 
C and M, and CR for V, the voltage between A and B if AB is non- 
inductive, C being the current in AB and R the resistance between 
A and B. Consequently, instead of 02: VN we may write 0— ECR; 
but EC— W, or the watts expended between C and M, therefore 
0—WRor W-0/R. If the current is alternating, and the circuit 
has inductance or capacity, E is the effective voltage between C and 
M as related to cos of the current flowing in AB. If we know R 
and the calibration of the instrument, the deflection thus gives us 
directly the watts expended to the right or left of the points CM in 
the circuit wbatever the character of the current. ; 
It will be noticed that the watts loit between A and M are included 
in the left-hand or generator measurement, which for brevity I call 
a “source” measurement, and the watts lost between M and B are 
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included in a motor or similar measurement, which I call for brevity 
a “sink” measurement. If, consequently, we wish to know the actual 
watts generated in a source measurement, we must add the watts lost 
between A and M to the reading, therefore for a source measure- 
ment the formula becomes, if we call C?R the watts lost between 
A and B, W=(0/R)+(C°R/2), where C*R/2 is half the watts 
lost in AB. It is evident that this equation gives the watts 
lost between A and C. In like manner for a sink measure- 
ment C?R/2 must be deducted from the watts shown by the 
instrument, so that the formula becomes W =(0/R) - (C*R/2). For 
other purposes we need an ammeter in the main circuit, and as 
we always know the value of the resistance AB which must 
be non-inductive, the loss in the resistance is readily found. 
As it is troublesome to have to alter the adjustment of 
the instrument for various E.M.F.s acrcss the circuit, it 1s, 
when working with high voltages, handiest in practice to 
make use of an adjustable non-inductive shunt across the circuit 
to keep the potential of the needle within moderate limits of varia- 
tion. The actual construction of such shunts will be referred to later 
on. There are four ways in which such a shunt may be applied. 
Some of these couplings are rather more handy for certain classes of 
work than others, After a little practice the operator can choose for 
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himself the one which suits his purpose best. These four couplings 
are as follows :—I call them A, B, D, and D, couplings for reference 
(see Fig. 3). Of these, D, and D, are the closest analogue to Fig. 2, 
and more particularly D, In D, the centre of the shunt is attached 
to the centre of the series resistance ; in D, there are two parallel 
arms, each double the resistance of EA in the other figures If with 
coupling D;, EA and EB are made so that they will be at least 100 
times the resistance of AB, which is easily managed in practice 
under the most adverse conditions, and even when measuring low 
power-factors, this form of high resistance shunt isa very simple and 
eatisfactory one to work with. With the De coupling under all 
circumstances the instrument measures between the points E and M, 
as above. To get the reading between C and M, we have simply to 
multiply by the value of the shunt, so that the formula becomes 
W -S0/R. To get the watts between C and A for coupling D., we 
must add the watts lost in AM and also half thoze lost in the high 
resistance, so that for & source or generator measurement the formula 
becomes Wy —(S0; R) + (C*R/2) + (Wr/2), where Wr is the watts lost in 
the shunt, which are readily found, as we know the resistance of the 
shunt and the voltage across the circuit. For this purpose we can 
connect a voltmeter between M and C, or if the back and front 


quadrant of the electrostatic voltmeter are respectively connected to ! 


A and B, the instrument will read to the mean point, or M. Con. 
versely for a sink or motor measurement we must deduct C!R/2 and 
Wr/2 from the reading. so that for this class of measurement the 
formula becomes Wm = (S0; R) — (C?R/2) —(Wr/2). The same formula 
applies to the coupling Di. It will be noticed that these two formule 
are average formule, but they are so near the complete formula 
under the conditions named that no correction is necessary, par- 
ticularly in the case of D, coupling, until we come down to vay ie 
wer-factors and very small currents. When euch currents have to 

e measured and, indeed, for most practical work I think the follow- 
ing couplings and formule are the most useful, particularly the A 
coupling. The formula for coupling A is, for a source measurement, 


7% CR | 
wWo=S( pt o . 


and for a sink measurement, 


For coupling B the formul:e are, for a source measurement, 


8/0 CR 2 
Ws (B 5 )+e R, 
and for a sink measurement, : 
Wn=5(p- g )- We 


In all the al»ve cases the electrometer is supposed to be abso- 
lutely” calibrated—that is, so as to read between the points C or E 
and M. 

It now remains to explain how the wattmeter can be calibrated for 
use with any of the above couplings, and how we can arrange to 
reproduce its readings with known continnous voltages under corre- 
sponding conditions so as to be able to check its readings when 
connected to generator circuits at any part of the scale and be free of 
scale errors. (As a matter of fact, my instrument has a closely 
proportionate scale over a considerable range, so that, as a rule, it is 
only necessary to calibrate at one point, and if this point is chosen 


near where the scale reading is expected to come when the instru- 
ment is attached to a circuit, and under approximately the same 
conditions, high accuracy is attained without more trouble.) Further, 
by taking advantage of the means of calibration we can arrange 
to calibrate the instrument “ relatively,” so that for the larger class 
of commercial measurements, such as those on generators, motors 
and meters, the indications of the instrument shall correspond 
with the watts between the points CA or EA dieu instead 
of between CM or EM, thus removing C?R from the above 
equations and correspondingly simplifying them. As a matter of 
fact, in practice it is, for many purposes, more convenient to 
measure the watts at one or other end of the resistance AB 
than in the middle, and the means of calibration I employ lends 
itself to this. When an instrument is calibrated to read the watts 
expended between C and M, 1 speak of the instrument as “ absolutely 
calibrated, sinca the readings agree with the voltages referred to the 
natural datum point M of the system. When the readings of the 
instrument are arranged to correspond with the watts lost between 
the points CA or CB, which is readily managed, I speak of the 
instrument as being "relatively" calibrated, becauss its dienen 
give the watts at another point than the datum point abont whi 
the instrument really worke In most text books and in most 
leading papers dealing with this subject, two measurements are spoken 
of as being necessary to get the watts with a wattmeter ; but it 18 
clear from the above that between the points C and M an electro- 
meter is an absolutely direct reading wattmeter throughout its whole 
scale. The only proviso being that we must know the value of the 
non-inductive resistance inserted in the circuit and the current 
flowing through it, which we nearly always require todo. 

Let us look again at our elementary diagram showing the instru- 
ment connected to a circuit. To reproduce the same arrangemens 
of potentials with celle, since we cannot get at the middle of a cell, 
we have to proceed as in Fig. 4, where it will be noticed that there are 
two cells in series between the quadrants, the middle point our 
datum and corresponding to the point M in Fig. 2. For auch an 
arrangement the formula is C= VN if N =the P.D. of the battery 
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and the ntials of the cells between the quadrants are equal, 
and V —the P.D. of the two cells in series. It will be observed 
that if all the cells in the battery and across the quadrants 
have each the same E.M.F.that Q, has the same potential as 
X, the first positive pole of the battery. Now, to calibrate an 
instrument properly, we must be able to alter the P. D. of the battery 
as we please, and also the voltages on each of the quadrants. A 
potentiometer method of doing this for the arrangement in Fig. 4 
could be designed, but it would be cumbersome and costly, whereas 
the difficulty can be better got over in another way. Refer to Fig. 5, 
where there is one cell between the quadrante instead of two, and 
this cellis parallel with the battery—that is, the negative poles of 
the cell and battery respectively are connected to the common point, 
which now no longer corresponds with the mean point between the 
quadrante, but is directly connected to one quadrant. Suppose the 
cell gives 2 volts. The mean of the P.D. between the quadrants will 
be 1 volt above Qs, and this voltage acts in parallel with the battery 
voltage. The deflecting voltsge on the needle will, therefore, be 
N -(+)), or, if N is 100 volts, then the deflecting voltage on the 
needle will be 100 — 1=99 volts, and the deflection of the instrument 
will be due to a force of 99 * 2—198, and not 100x2=200. We 
therefore have the simple rule, that to get the absolute calibration 
of the instrument we can arrange cells as shown in Fig. 5, and then, 
knowing the voltage of the battery, must deduct from it one-half the 
voltsge between the quadrants, before multiplying the two together 
to W the deflecting force. Further, if we connect up the two 
E. M. F. a, as in Fig. 5, we reproduce the conditions required for making 
measurements between the points A and C instead of M and C, for 
the battery obviously corresponds to the E.M.F. between CA, and 
the cell to the E. M. F. in AE, A being a common point instead of M. 


In spite of these drawbacks, however, the gain in power of 36:6 per 
cent. and the saving in coal of 27:4 per cent., due to superheating, 
are eminently satisfactory. It is often stated that superheated 
steam loses the whole or most of its superheat before it reaches the 
engine, and with some euperheaters it has been found that practically 
the whole of the superheat is lost within a few yards of the super- 
heater. In such cases the design and arrangement of the superheater 
are defective, and only a portion of the steam entering the super- 
heater is actually superheated. As soon as the superheated and wet 
portions of the steam have had an opportunity of mixing together in 
the steam pipe, the resulti g temperssute is frequently very little 
higher than that corresponding to the pressure. It will be seen 
from the table given below that the loss in temperature between the 
superheater and the engines during these tests was only 22°5°F. The 
length of the steam pipe was 87ft., i. e., the loss was at a rate of less 
than l'F. per yard of steam pipe. This clearly indicates that not 
only a portion of the steam passing through the superheater, but the 
whole of it, is brought into contact with the tube surface. The 
lagging on the steam pipes has not been altered in any way since the 
introduction of superheating in theee works. A summary of the 
results of the tests is given in the following table : 


Saturated. Superheated. 
CCC 14/8/03 15/8/03 
Dura tien of tri. 7 hrs. 15min. 7 hrs. 5min. 
Grate ares VON SAN M RS 42-25 sq. ft, 42°25 sq. ft. 
Kind of coal used oye Earnoch Jewel Dross 
Cost of coal per ton delivered at works ...... 78. 5d. 78. 5d. 
Total coal stoked during test in lb........... 9,600 9,300 
Weight of coal stoked per hour in lb......... 1,324 1,313 
Weight of coal stoked per hour per square foot 

ob grate in I. E RES 31:4 31:1 


(To be oonclded.) Total weight of ash & clinker during trial in lb. 920 928 
Weight of ash and clinker per hour in lb. 127 132 
— IERI Weight of combustible per hour in lb. ...... 1,197 1,181 
S eI MACH of e during test in 1b... 57,439 54,140 
eight of feed-water per hour in lb. ........ 7,923 7,643 
SOME SUPERHEATER TESTS. Temperature of feed-water, average ......... 195"F. 197°F. 
| Pressure of steam, by gauge, average lb. .... 98 103 
: Temperature corresponding to pressure. 336˙5 F 339 F. 
Messre. Mechan & Sons send us the results of some experiments | Temp. of steam leaving superheater, average — 492°5°F 
made at their Glasgow works a fortnight ago. The principal object | Temperature of steam at engines, average.... 831°F. 470°F. 
of these tests was to determine the percentage gained in power, | Degree of superheat at superheater.......... — 158:5?F. 
with a pen boiler, due to the application of a superheater to | Degree of superheat at engines -- 131?F. 
it, as well as to determine the saving 1n steam and in coal due to | Length of steam pipe between superheater and 
superheating. ID Mr ——————— 87ft. 87tt. 
Weight of water evaporated under actual con- 
ditions per lb. of coal stoked in lb. 5:08 5:82 
Weight of water evaporated from and at 212°F. 
: B per lb. of coal stoked in lb. ............... 6:31 6:56 
Weight of water evaporated under actual con- 
—— 4 ———— — ditions per Ib. of combustible in lb......... 6:61 6:46 
| = Weight of water evaporated from and at 212°F. 
ds -. HE per Ib. of combustible in lbb s. 6:97 7:30 
m ni N Heat utilised per lb. of combustible (assuming 
" " = the steam leaving boiler to be dry) in British 
à 5 — thermal unit 6,753 7,069 
NDS P p i Electrical horse-power during test, average.... 176:2 240:8 
vta tr S Gain in power due to superheating.......... — 36:67 
d x Consumption of steam per electrical horse- 
— V | power-hour in lb. ................ esee. 44:9 31:7 
Consumption of coal per electrical horse-power- 
Hour in’ ), ORO PET EE SS 751 5°45 
" x Saving in steam due to superheating........ — 29:396 
S Saving in coal due to superheati ng — 27:4% 


W Q T M : N 
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The boiler was of the Lancashire type, 8ft. diameter and 30ft. long, 
and the superheater was one of Watkinson’s “ shunt circuit " type 
arranged as sbown in the figure above. It was arranged that the 
rate of combustion should be as nearly as possible the same in both 
teste. The feed-water was heated in a coil heater by the exhaust 
steam from the engines, and the steam for the feed-pump was taken 
from the same boiler, but this steam was not superheated. The 
steam generated by the boiler was used in driving two engines. One 
of these was a vertical compound engine, directly-coupled to a 
dynamo and running at 350 revs. per min. The other was a hori- 
zontal compound engine running at 121 revs. ab E min., and driving 
its dynamo by means of a belt. The valves of both engines 
were flat-slide valves, and in both cases the governing was effected 
by throttle valves. 

The first test, with saturated steam, was started at 10:45 p.m. on 
Friday, August 14th, and the second test, with superheated steam, 
was started at 10:45 a.m. on Saturday, August 15 None of the 

lant had been specially prepared for the testa, as it was desired to 
Jeternrine the power and steam and coal consumption under ordinary 
working conditions, The report continues: — None of the other 
boilers were working at the time, and it is probable that a consider- 
able amount of steam from the boiler under test was lost through 
the steam mains to the other engines and to the steam hammers. 
This would, of course, reduce the advantages due to superheeting. 


Electric Driving in Workshops.— The Queensland railway 
workshops, which were officially opened by the State governor 
(Sir Herbert Chermside) last month, have been provided, by 
Messrs. Noyes Bros. of Melbourne and Sydney, with power 
plant for driving machine tools. These are supplied by three 
200kw. Westinghouse two-phase generators connected to West- 
inghouse vertical single-acting compound condensing engines, 
which generate current at 220 volts 60 cycles. The 14 work- 
shops cover an area of 5 acres. The power plant includes 
also four Babcock-Wilcox boilers, with chain grate stokers 
and a Hunt gravity coal and ash conveyor, and a Worthington 
condenser with electrically-driven pump, and cooling tower. 
The cables are insulated with bitumenised fibre, and lead 
sheathed. In all, 161 induction C. type motors are employed, 
ranging from 1 H.P. to 75 H.P., and aggregating about 1,200 H.P. 
Eleven electric cranes are in operation in the shops. 

At the meeting of the Gloucester Railway Carriage and 
Waggon Co. on Monday, the chairman (Mr. R. V. Vassar- 
Smith) said that the steam driving at the company's works 
had been superseded by electricity, and it was expected that 
this would be productive of considerable economies in working. 
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THE HULL TELEPHONE INQUIRY. 


An interesting Local Government Board inquiry has just 
been terminated at Hull. From the report of the proceed- 
ings published in our issues of last week and to-day, it will 
be seen that the Corporation of Hull, having obtained a tele- 
phone licence in August last vear, are now applying to the 
Local Government Board for a loan of £47,350 to put down a 
telephone system which is to be run in competition with that 
of the National Telephone Co. The circumstances of the case 
are somewhat peculiar. The National Telephone Co. have 
already an excellent and up-to-date telephone system in Hull, 
with underground lines and on the central battery system, and 
the only reason that the Corporation can assign for taking 
steps to compete with the Company is that they hope to provide 
a service atlowerrates, No general inefficiency of the service 
is averred, and in fact, apart from the question of tariffs, 
the chief objection that can be raised to the Compauy's service 
is that their tenure of underground wayleaves may at any 
time be revoked at the pleasure of the Corporation. When 
the Company obtained permission from the Corporation to lay 
their underground lines, they indiscreetly agreed that this 
permission might be revoked at any time on six months 
notice, This gave the Corporation a weapon to use in order 
to obtain reductions in tariff, but when the Telephone Act of 
1899 was being brought forward, and the Corporation saw 
that they would soon possess a more powerful weapon still, 
they gave the Company notice to terminate the agreement for 
underground wayleaves. Under the new Act, if the Company 
had possessed powers to lay underground lines at the time 
the Corporation acquired a licence of their own, fair-play was 
ensuréd by a clause stating that these powers should be 
retained, but the Corporation managed to evade this by 
giving timely notice for the removal of the Company's 
underground lines and allowing them to remain only on 
sufferance. The report of a highly technical lawsuit as to 
the legality of this action will be found in The Electrician 
of June 26 and July 3, 1903, the result being that the 
Corporation's position was pronounced secure by Mr. Justice 
BUCKLEY. A further peculiarity of the present case arises 
from the fact, stated by one of the witnesses in the inquiry, 
that if the Company reduces its “flat” rate in Hull it 
is bound by agreement with all other municipalities of 200,000 
inhabitants and upwards to reduce the tariff there by 8 
corresponding amount. 

Another point in connection with the present situation in 
Hull is that the Corporation’s licence only extends until 191], 
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the date of termination of the National Telephone Co.'s licence. 
At the end of this period the licence passes back to the Post- 
master-General, who will then buy as much only of the plant 
as is suitable for the actual requirements at the date aforesaid (the 
date of the expiry of the licence) of the telephone service of the 
Post Office—we quote from the Model Form Telephone Licence. 
The National Telephone Co. are, as has already been stated, 
in possession of a central battery system at Hull which will 
likewise pass to the Post Office in 1911, while, so far as can be 
ascertained from the expert evidence at the inquiry, the Cor- 
poration propose to put down a cheaper system, and one which 
is held in less favour by the majority of leading telephone 
experts. Nothwithstanding this, an allowance of only 23 per 
cent. per annum is made for depreciation in the Corporation's 
estimate. 

Taking all these matters into consideration, it would appear 
that the Corporation of Hull is hardly welladvised in seek- 
ing to put in a competing telephone service in Hull if there 
remains any possibility of its making reasonable terms with 
the National Telephone Co. The case would appear to be one 
in which the purchase of the company's Hull undertaking by 
the Corporation would have been the most reasonable solution 
of the difficulty, for the Corporation was certainly in a 
position to make good terms for itself. Now if, as is 
probable, the Local Government Board inspector decides that 
the opposition to the scheme by the small but influential body 
of rich ratepayers who are against it, is not sufficient reason to 
refuse the loan, we shall have, of necessity, a large waste of 
publie money. The Corporation will doubtless make its 
telephone service pay—on paper—until 1911, when it will be 
found that the depreciation has been far greater than at the 


rate of 24 per cent. per annum, and also a large part of the 


loan will still remain to be paid off, as the money will be lent 
for, say, 20 or 25 years. Then, if the Post Office does not buy 
at the book value of the undertaking, the ratepapers will have 
to bear the loss ; or if the Post Office decides to buy for a large 
price plant that will be largely useless, the loss, of course, comes 
upon the taxpayer. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, orfor foreign books.) 


5 — 
Student's Guide to Submarine Cable Testing. By H. K. C. Fisnun 
and J. G. H. DAk nv. 3rd (enlarged) edition. (London: The 
Electrician Printing and Publishing Co., Ltd.) 1903. 78. 6d. 


The authors modesty is presumably responsible for the 
statement in their preface that the success which this book 
has met with in the demand for the previous editions is due 
to its “simplicity.” No doubt that feature contributed to the 
demand, for though not as elementary as the recent work of 
Mr. Baines, it is considerably more so than anything else so far 
published. But there is another explanation, which is that, 
at any rate before the appearance of Mr. Elton Young's 
treatise, a methodically arranged and concisely written book 
on cable testing work did not exist, and the volume under 
review really answers to that description. ! 

Starting with a brief explanation of the terms employed, 
Part I. deals with («) simple testing, (b) joint resistances and 
shunt, (c) “ constant” for the galvanometer, (4) absolute 
resistance, (e) insulation test by direct deflection, (f) earth 
currents, (g) the Wheatstone bridge and the tests in which it 
is used, (^) capacity and its measurement, (i) the E. M.F. and 
internal resistance of batteries, (j) the measurement of galvano- 
meter resistance, (k) the correction or resistance for temperature. 

Part II. is devoted to the localisation of faults, and has 
chapters on tests for total breaks, the loop tests, the “ earth 
overlap," the Blavier test, and the resistance measurement of 
“an earth." 


Part III. constitutes entirely new matter for this edition, and 
is occupied with (a) the absolute measurement of capacity, 
(^) the necessary corrections for various conditions occurring 
in practical testing in connection with (1) dielectric absorption 
in capacity tests, (2) the multiplying power of galvanometer 
shunts and (3) the resistance measurements with differing ratio 
coils. 

Finally, there are various appendices, including an excellent 
selection of questions and answers by which the student may 
test his degree of progress. The connections for signalling 
instruments at the end appear, however, to be somewhat out of 
place in this volume, seeing that the book does not deal with 
the working of cables, and that such connections are to be 
found elsewhere. Messrs. Fisher and Darby say in their 
preface, we only describe tests that can be taken with the 
apparatus that is supplied to all the cable stations we have 
visited." "Though this is a sufficiently satisfactory explanation 
in one sense, it should be remembered that a description of 
certain omitted tests such, for instance, as the Thomson 
capacity test referred to—may often be regarded as putting à 
fresh light on some branches of cable testing. That view 
appears to have been recognised— perhaps over-much—by 
Mr. Kenipe in his ** Handbook of Electrical Testing." 

CHARLES BRIGHT. 


A Treatise on the Theory of Solution, including the Pheno- 
mena of Electrolysis. By W. C. D. Wuermayn, M.A., F. R. S. 
(Cambridge: University Press.) 10s. | 

This volume is, in a way, a second edition of the author's 
well-known book on ‘Solution and Electrolysis” (published in 
1895), but it has been found necessary to re-write so much of 
the original, and to incorporate so much fresh matter, that the 
result is virtually a new work. Thus the 283 pages of the old 
work have become 475 in the new, and, moreover, the pages 
are larger and more closely printed. The original seemed to 
suffer from the rather rare fault of conciseness, which is now 
remedied. 

In the preface, reference is made to the increasing use of 
modern thermodynamic methods, founded on the investiga- 
tions of Willard Gibbs, now extending to almost all branches of 
the subject, and nevertheless still unfamiliar to many students of 
physics and chemistry. The first three chapters are devoted 
to this subject, and are a valuable addition. The first of these 
is an outline of thermodynamic principles, including thermo- 
dynamic potential and equations of free energy. The second 
and third deal with the phase rule in a clear manner, the third 
being devoted to two-component systems and the application 
of the theory to concentration of solutions, alloys and solid 
solutions. 

Chapter IV., on “Solubility,” does not contain very much 
more than is to be found in the first edition, but Chapter V., on 
“ Osmotic Pressure,” is expanded. In dealing with the expla- 
nation of semi-permeable membranes, reference is made to the 
possible action of surface tension. The theoretical laws of 
osmotic pressure are dealt with at some length. 

Vapour pressures, boiling points and freezing points, are 
grouped together in Chapter VI. In connection with the latter 
an interesting account is given of cryohydrates and the part 
played by eutectic alloys in mixtures of metals. Remarks are 
not restricted to dilute solutions, Ewan’s investigation, for 
instance, into the depression of freezing point of concentrated 
solutions being given. Convergence temperature is briefly 
referred to, but is scarcely explained, and experimental 
difficulties are barely discussed at all. 07 9 

Chapter VII. is a well-written short account of the rival 
theories of solution namely, that of direct molecular bombard- 
ment, and that of chemical combination. The author does not 
offer any very definite conclusion, though he suggests that we 
are still sufficiently ignorant for the two theories to be com- 
patible. It is so often assumed that ionisation and the mole- 
cular bombardment theory go hand in hand, that it is well 
the author should state in his concluding paragraph that this 
problem of solution is entirely distinct from the problem of 
electrolysis. a | | 

Electrolysis, in Chapter VIIL, is treated in much the same 
way as in the first edition, except for a slight expansion cover- 
ing recent work on electrochemical equivalents, electrolysis of 
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gases and electrons. In the next chapter, on the “Conductivity 
of Electrolytes," the recent work of Masson and of Steele on the 
measurement of ionic velocities is described, and the influ- 
enee of concentration and complexions are dealt with in 
a clear manner. Galvanic cells were scarcely touched in the 
first edition, but now form the subject of a chapter in which 
concentration cells, oxidation cells and transition cells are 
dealt with in detail. The Helmholtz equation is derived very 
simply from the available energy equation instead of from a 
reversible cycle. "The next chapter is also mostly new, dealing 
with “Contact Electricity and Polarisation.” Prominence is given 
to Lodge's view that contact force is determined by heats of 
combustion, and the E. M.F. of a cell is apparently regarded as 
due to Volta effects which are maintained by chemical affinity 
at the metal-liquid junctions, but no very definite opinion is 
expressed. The dropping electrode is discussed at some length 
and possible limitations are pointed out, as also the capillary 
electrometer for measurements of single P.D.s. 

At the present time, perhaps, the most interesting part of the 
book is Chapter XII., on the Theory of Electrolytic Dissocia- 
tion. Two relations in particular are considered— one, that 
the number of ions per molecule, to explain the conductivity, 
should be the same as the number to account for the abnormal 
osmotic pressure in very dilute solutions ; and the other, that 
the abnormal osmotic pressure should diminish with the coeffi- 
cient of ionisation as the concentration rises, supposing that 
complex ions are not found and that the ionic viscosity remains 
constant. In the case of aqueous solutions the first relation is 
fairly supported by experimental evidence, but in the case of 
other solvents, sufficient data are not yet available. As to the 
second relation, equality of coefficients of 1onisation measured 
electrically and by osmotic pressure effects can be expected 
only within very narrrow limits where the ionisation is com- 
plete. Experimental evidence on this point is not very 
satisfactory. Various other properties of electrolytes are 
discussed in support of ionisation, such as additive properties, 
chemical properties, chemical activity, and Ostwald's dilution 
law. In referring to the failure of the latter, it is pointed out 
that, on the hypothesis of chemical forces being electrical in 
their origin, the influence of a dissociated ion will extend far 
beyond the range at which forces between non-dissociated mole- 
cules cease to be sensible, and consequently it is possible that the 
law would only be applicable at dilutions so great that most solu- 
tions of strong electrolytes would bealmost completelydissociated. 
The chapter concludes with an account of equilibrium between 
electrolytes, thermal properties and the function of the solvent ; 
specific Inductive capacity here receives more attention than 
might have been expected, considering the slender experi- 
mental basis for the idea. The author concludes that the 
complete theory of electrolysis needs further experimental 
data upon which to build, but that the fundamental conception 
of ionic dissociation seems to secure a foundation for further 
development. 

Chapter XIII. deals with diffusion, more particularly of elec- 
trolytes, and the P.D.s to which it gives rise. The concluding 
chapter gives an account of colloidal solutions, including recent 
work by Hardy and by the author on the subject. As an 
appendix is reprinted T. C. Fitzpatrick’s voluminous table of 
electrochemical properties of aqueous solutions. | 

Books on the subject of solution and dissociation have 
generally been written by those who have unbounded faith in 
the ionisation theory, and who, therefore, discuss no objections 
to it, while those who criticise do not often seem to have grasped 
the theory which they are criticising. The theory, however, 
is not free from objections, and can only suffer by a universal 
application without the necessary experimental basis. Mr. 
Whetham is to be congratulated upon treating the subject in 
an impartial way, pointing out limitations clearly, and discus- 
sing the value of recent evidence against the theory, thus 
rendering the volume particularly useful to the student. 


Die Krankheiten elektrischer Maschinen. 
(Hanover: Gebrüder Jünecke.) 1903. M. 1:75. 


As indicated by the title, the author of this handy little 
book has set himself the laudable task of tracing the causes 
which lead up to the shortening of the useful life of electrical 


By EuNs T Scnvuz. 


machinery. Continuous and alternating-current machinery, 
including transformers, come within the scope of the book, 
which throughout bears the stamp of practical experience, 
The author considers first the various causes which produco 
injurious sparking at the commutator, and discusses means for 
locating and remedying the fault. Every practical electrical 
engineer will agree with his strong condemnation of using 
lubricants for commutators. In the chapter dealing with 
the connecting up of motor starters to shunt motors, the 
author gives a sketch of the diagram of connections which 
experience has taught him to consider the best. It is the 
connection largely used in this country—i.e., with the field 
winding connected to the first stop, so that, in switching off, 
the kick of the magnet coils is taken up by the starting resis- 
tance. It is, however, a distinct gain in the direction of relia- 
bility if, when the starting lever is in the “full-on” position, 
the starting resistance is short-circuited, so that the exciting 
current does not flow through the resistances, avoiding thereby 
possible trouble from loose contacts. The extra cost of this 
arrangement is so very small that its omission is generally not 
justifiable. The part of the book dealing with alternating- 
current machinery is complete. As may be gathered from the 
foregoing, the book is of an essentially practical nature, and 
can be recommended. 


Note.—In the review of Prof. Bell's book, „The Art of 
Illumination,” which appeared in our last issue, the name of 
the American publishers was given. Messrs. Archibald Con- 
stable & Co. ask us to announce that they are the publishers 
of this book for the British Empire. 


SOME EFFECTS OF ARMATURE REACTION IN 
ALTERNATING-CURRENT MACHINERY. 


BY W. M. THORNTON, D. S. 


In every dynamo-electrie machine with a rotating armature 
or rotating fiell-magnet, there occur regular periodic dis- 
turbances of the magnetic field. The frequency of these is 
always a multiple or sub-multiple of the fundamental frequency 
of supply. Thus, for example, when the armature of a bipolar 
generator or motor is eccentric to the poles there is a variation 
of magnetic reluctance at twice the frequency of supply, for 
the flux through the armature is twice strengthened and twice 
weakened in one revolution. Each pair of poles of a multipolar 
machine with an eccentric armature experiences a similar 
disturbance once in a revolution, but the exciting current and 
generated voltage will feel the magnetic pulsation at each pole, 
and, therefore, will also show variation at twice the supply 
frequency. In general however, the field is steadier with 
multipolar than with bipolar machines. 

The influence of mechanical inaccuracy of construction is 
small compared with the effect of armature reaction. When 
examined with an oscillograph, both exciting current and gene- 
rated voltage are found to exhibit well-marked ripples, which, 
in the case of single-phase converters, are large enough to pro- 
foundly disturb the continuous-current output. Attention was 
first drawn to these by Dr. Banti, who made tests on the traction 
system at Rome.* The ondograph used by him appears to 
have had considerable inertia, and, from my own experiments, 
I believe that the amplitude of the disturbance shown by him 
should be greater. For when charging cells the ripple was 
sufficient to wipe out the continnous current, so that instead of 
a perfectly steady charging current it varied from a maximum 
which was double the steady value to zero, the power-factor 
falling to 0°84. This suggested a disturbance of so large a 
magnitude in every part of the machine, that armature and 
field currents and voltages were examined under all conditions 
of working. Banti attributed his low power-factor to the 
capacity effect of the cells, but I have given reasonsf for 
thinking it to be due to the magnetie disturbances. It will be 
shown that the current within the maehine must lag. 

* The Electrician, Vol. L., p. 517. t Fig. 3, Plate 1. 
I The Electrician, Vol. L., p. 609. 
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The machines used were two bipolar ring- wound continuous- | as inverted converter, alternating-current generator or double- 
current generators, with solid rectangular cores and yokes, | current generator. In cach case also the current from the 
fitted with slip rings so that they could be used as single, two ' second machine was led, first to storage cells and afterwards 


Two Converters. Generator and Converter. Double-current Generator. 
PLATE I.— SINGLE PHASE. 


or three-phase generators, synchronous motors or converters. 
This made it possible to compare the same machine working 
under identical conditions of load and excitation, but with 


through an ‘equivalent liquid resistance (L.R.) which would 
approximately give the same capacity effect, but with a much 
higher ohmic resistance. 


Two Converters. Generator and Converter. Double-current Generator and Converter. 


PLATE Il.—Turee PHASE. 


different kinds of alternating current in the armature. In From Plates I. and II. it is seen that, as would be expected, 
both single and three-phase tests, three arrangements were | the general disturbance is much greater in single-phase than 
used. The second machine, except in Figs. 5 and 6, Plate I., | in three-phase working. The amplitude of the single-phase 
received alternating current from the first, but this was driven | ripple in the charging current is about four times as great as 
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the three-phase. Some two-phase tests were made, but the 
ripple differed so little in character and magnitude from the 
three-phase that they have not been reproduced. The chief 
interest of the curves is that everything seems to be in a state 
of quiver, armature currents, field currents and voltages in order 
of relative intensity. It might be expected that a continuous 
component in the first machine would steady the system, and it 
does when this is a double-current generator, but as a con- 
verter it is almost as unsteady as when a single or three-phase 
generator alone. Regarding the whole system as a kind of 
electro-kinematic chain the reason is clear, for in the first and 
third cases above, the driving belt of the first machine can be 
taken as a rigid link, but in the second, it being electromag- 
netically driven, the control is elastic. That is, the continuous- 
current generator used for driving the first converter is an 
clastic link between the converter and engine. The variation 
of speed of the armature is far too small to affect the results 
or to be detected, and the speed variation of the engine is too 
slow to appear in the curves. 

It is remarkable that in Curve 5, I., the effect of armature 
reaction is not to superpose a ripple on the continuous maxi- 
mum as centre line, but to depress this so that the presence of 
the alternating current entails distinct loss. It is probable 
that a similar effect takes place in all the cases examined. To 
facilitate the comparisons of the effects the following table has 
been prepared from measurements of the curves :— 


Variations of Current and Voltage Caused by Armature Reaction, 
erpressed in Percentage of the Average Values of each. 


Two Generator and Double- current 
Bingle-phase. converters. converter. generator. 
Current suppplied to .. | Cells. | L. R. Cells. | L.R. Cells. | LR. 


— — | LSC ff — — -———— —— — 


Machine number | 1 | 2 1] 2 11211 


Continuous currents .. 43 80 13 33 — 93 — 23 23 — 15 — 
Continuous voltages .. 1011 7 15 6•˙5 7 65 10 3 — 4|— 
Field currents ........ 10 10 6811 22 11 8 It 4|— 


— m ———————— — 


l 
Generator and Double-current 


Two 
Tnree-phase. 2 generator 

converters. converter. uid convertór: 
Current supplied to .. Cells. L. R. | Cells. | L.R. Cells. L. R. 
Machine number e 2 12 1 212 
Continuous currents .. |10 25 15 20 — 33 = 12 — 30 5 5 
Continuous voltages .. | 2:5 3 6| 7 7712513 12 12 13 12 
Field currents ..... woe |105 8| 3| 3,10/11)10 15 10 11/10 15 


From this it is seen that in general the second machine has 
the greater disturbances of continuous armature current, 
more than double the variation in the first when single phase. 
The voltages and field currents have ripples fairly constant in 
"magnitude, whether charging cells or on ohmic resistance. 
The most pronounced effect is in the change from cells to 
resistance. With two converters the ratio of percentage current 
disturbance is 80/33—14.&, 3:4—but with generator and con- 
verter it is 93/22-5—i.c., 4:1. The three-phase disturbances are 
much less, and for converters the variation is less with cells 
than with liquid resistance. This may be caused by some 
accidental condition of excitation, though in all cases the 
machines were excited for minimum armature current, but 
more likely by semi-whirling of the shaft, for there are larger 
ripples superposed on the smaller, and the irregular waves scen 
throughout the tests are certainly due to the armatures running 
out of truth. 

It has long been known that the irregularity of turning 
moment of a driving engine can be seen on the exciting cur- 
rent ammeter, but it is only recently that the ripples in a field 
due to armature reaction have been observed.* So far as the 
power-factor of the continuous-current output depends on field 
variation the phase of the ripple in the field with regard to 
that in the cell current is important ; for it is the cosine of the 
angle between the generated voltage in the machine, which, 
depends on the iustantaneous state of the field, and the 
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* The Electrician, Vol. L., p. 263. 


armature current, that is the power-factor observed ; and the 
line power-factor of alternating-current supply has little to do 
with the other, except so far as it indicates the second motor 
or converter to be under or over-excited. The stiffer the field 
of the second machine the less the power-factor of the con- 
tinuous current should be, and is. 

Short-circuiting the series coils on the first machine altered 
the phase of the field-current disturbance by nearly 90deg. 
(Fig. 2, Plate L) more into phase with the ripple in the cell 
current. The power factor of this was, therefore, increased, 
but at the expense of the energy lost in the coil and core, 
which may in extreme cases be 1 or even 2 per cent. of 
the output. The amplitude of the field current ripple is 
diminished as shown by the change from FC, to 2, but the loss 
in the core is greater by reason of the change of phase. In 
cell charging or motor running off converters I believe it 
to be better to waste this than to expose the system to the 
fluctuations, for stability at almost any cost is the general 
requirement when dealing with large groups of machines. 

It is interesting to note the change in the magnitude of the 
voltages when the current from the second machine is switched 
from cells to resistance. From Fig. 1, Plate L, it is seen that 
the second machine is apparently excited to give a higher 
voltage than the first, but in Curves 2. this has been reversed. 
Now, a lagging current in the machine strengthens the field, 
and since the field rheostats were not touched throughout. the 
experiment, the conclusion is that the internal current lagged 
in Fig. 1 when charging cells more than in Fig. 2. It is this 
which is most conclusive in determining the cause of the 
ripples to be armature reaction; but of that there can be 
little doubt when the frequency of the ripples is noticed to be 
twice that of the main wave, whether the machine is driven from 
the alternating or continuous side. All armature reaction effects 


Cois oF 
GENERATOR 


Lune 


are double-freyuency phenomena and though, in the three- 
phase curves especially, the period is masked by the mechanical 
irregularity, yet they are here seen to be well marked in all 
three classes of machine. In the single-phase curves the field 
ripple is least for the double-current generator and greatest for 
the alternating-current generator. This is what one would 
expect from a consideration of the instantaneous values 
from point to point of the armature currents in the three cases. 

A point of interest where lighting and power circuits are 
connected is that at the brushes of the 50kw. continuons 
current generator supplying the first machine, as converter, 
there was no sign of ripple, though at the converter it was as 
shown. This is no doubt due to the fact that, in order to 
steady the engine, a load of about 30kw. lighting incandescent 
lamps was aded. There is then a resistance of about 0:33 ohms 
across the bus bars or brushes. The resistance of the armature 
is about. 0:004 ohm between brushes; a fluctuation of 10 per 
cent. in the armature current, or 40 amperes, say, would pro- 
duce a ripple of 0:16 volts amplitude, which on a 100-volt 
machine could not be detected. At the same time an arc 
lamp aeross the bars would probably give a note twice that of 
the alternating-current frequency. 

A more important point bearing on the number of teeth or 
slots per pole per phase which generators should have for 
driving three-phase converters is that in all the three-phase 
armature currents and voltages, 12 ripples per period are 
to he observed. There is no complication here from the 
armatures, for both have smooth cores and the ripple is seen 
whether the machine receives, generates, or converts three- 
phase current. 
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To explain the origin of these unexpected harmonics it is 
necessary to consider the distribution of the armature current 
in both time and space. Consider the network of conductors 
forming the system of generator, line, and converter, Fig. 1. 
Let i be the external continuous current flowing from brush to 
brush of the converter. Let d be the internal component of 
this, so that à — i, 2 for a bipolar machine. Let a, b, ¢ be the 
coil currents of the mesh connected generator— taken so for 
convenience. 

a reaches its maximum when the corresponding coil of the 
converter is mid way under a pole, and the maximum alternating 
coil current is twice the continuous output. 

Let a — 2i sin 6, b= 2i sin (0 + 27/3), c= 9i sin (0 + 17/3). The 
current in the conductors between 1 and 2 is 6+d, in 2, 3, 
b —d, and so on. Giving successive values to Ó and starting 
with 6=90 in the position shown, the following is the distri- 
bution of current in one-third of a period, taking as unit the 
continuous-current output. 


-à 
to 
io 
^ 


Fia, 2. 


The cross-ampere-turns therefore vary from a minimum in 
the first case to a maximum in the second in the ratio— 
0.821 — 0-167 
a ^ 
that is, 1:3, a change of 30 per cent. 

The variation in a double-current generator is much less, as 
seen from Fig. 3, where, for the relative values given, the ratio 
of maximum to minimum is only 1:046. 

There are two distinct maxima in one-third of a period, 
or six for the whole period. It may be noted that there is no 
demagnetising effect, but there is a variation in the distribu- 
tion of magnetism in the air-gap corresponding to the change 
in the distorting ampere-turns. The voltage induced by 
varying magnetisation changes at twice the speed of the lines. 


POSITION ©; 2 7 
OF CO . 
1 5 — 


RELATIVE VALUE 
OF CURRENT. 
MAX. ALT =1. 
CONTINUOUS x 1. 
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There is, therefore, a ripple superposed on the voltage between 
the brushes showing 12 distinct maxima and minima in one 
period of the generated or supplied alternating current. 

A distributed winding should show the same effect, though 
probably not so clearly as in the case of a ring-wound armature. 

The conclusion is that three-phase machines with two slots 
per pole per phase are unsuitable for driving converters if it 
is desired to have a perfectly steady continuous supply. 

Field observed 12 ripples per period on the continuous 
voltage of the Glasgow machines which have two slots per pole 
per phase, and show corresponding harmonics in the generated 
voltage wave. To what extent the ripple was due to these 
harmonies or to the converters could only in such a case be 
determined by running the machines from the continuous side. 
Curves cr, and * in Fig. 2, Plate IL, indicate how the continuous 
supply is affected by the armature reactions in the experi- 
mental machines. The amplitude of the 12 ripples is here 
abont 3 per cent. of the average values. 


An opportunity for deciding this point will shortly be 
afforded in the electrification scheme of the North-Eastern 
Railway Co., in which converters are to be used. It will be 
possible to supply three-phase current to these, from generators 
with either one or two slots per pole per phase. If the 
continuous-current output has larger ripples in the latter case, 
or has 12 ripples at all in the former, it will show that even 
with distributed windings the disturbance of the magnetic 
field by variation of the cross ampere-turns of armature 
reaction cannot be neglected as a possible source not so much 
of loss of efficiency, as of imaccuracy in the recording or 
indicating instruments on the switchboard. 


RESULT OF THE WIRELESS TELEGRAPH 
CONFERENCE. 


The Cologne Gazette of Wednesday contains a long semi- 
official article on the result of the preliminary Wireless Tele- 
graph Conference held in Berlin last month. The article 
commences by alluding to the r«ison" d'étre of the Conference, 
reference being made to the agreement between the Marconi . 
Company and Lloyds in London, which threatened ultimately 
to lead to a monopoly for the Marconi Company. According 
to this contract, all the Lloyds stations distributed in various 
parts of the world would serve as Marconi signalling stations 
and only receive such wireless telegrams as were transmitted 
by Marconi apparatus. "This would compel all ships to pro- 
cure apparatus of this type, and any alteration or improve- 
ment in wireless telegraphy would, therefore, be prevented, 
unless it were made under the auspices of the Marconi 
Company. It will be remembered, our contemporary con- 
tinues, that the statement to the effect. that wireless telegrams 
transmitted by other apparatus could neither be understood 
nor received by Marconi apparatus has proved in practice to 
be fallacious. The North German Lloyd equipped a passenger 
steamer with Marconi apparatus, and at the same time erected 
a land station on another system at Bremerhaven. In spite 
of the difference between the two systems, telegrams were 
faultlessly transmitted and received over a distance of about 
200 miles. The fear that a monopoly would be formed for 
wireless telegraphy suggested to the German Government that 
this new system of communication should be regulated by 
International agreement in the same manner as are telegrams by 
the International Telegraph Convention, which has been found 
so fruitful. Invitations to take part in the general discussion 
were therefore issued to those States which would be par- 
ticularly interested in the development of wireless telegraphy 
on account of the importance of their fleets and the extent of 
their coast lines. The subject offering so many points of 
novelty, it was realised that an absolutely definite programme 
could not be put forward, and only some of the most important 
points were advanced for discussion. This invitation to a 
e conference was accepted by Great Britain, Austria- 

ungary, Spain, Italy, Russia, France and the United States 
of America, and the conference took place last month under 
the presidency of Herr von Sydow, Under-Secretary of State 
for the German Post Office. 

Two resolutions were adopted by the majority of the repre- 
sentatives as a basis for the regulation of wireless telegraph 
signalling: 

1. The coast stations shall be obliged to receive and transmit 
all telegrams from and to ships at sea without respect to the 
system. In order to facilitate communication between the 
ships and stations as far as possible, all necessary technical 
information as to their equipment shall be published. It shall 
be the duty of these stations to give precedence to telegrams 
relating to shipwrecks and appeals for help from ships. It is 
further provided that the States in question shall fix a tariff 
for forwarding communications, which shall be based on the 
tariff now in force for ordinary telegrams plus a special charge 
for the use of the wireless telegraph apparatus, the latter 
charge being fixed at such a figure that due remuneration is 
paid for the services of wireless telegraphy. Tariffs shall in all 
cases be based on the number of words. The rates are to be 


a 


ever. 
naturally been taken up with much sympathy, the Government 
has already been induced to sign an agreement binding its 
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fixed with the consent of the country on Which the land 
stations are, or the country whose flag is carried by the ship 


stations. 


2. In other respects it is provided that the wireless tele- 
graph service shall be so regulated that the individual stations 
A number of 
technical provisions (not given by our contemporary) are also 
made which are to ensure the best and most profitable working 
of wireless telegraphy. Although the preliminary conference 
has only been attended by the most important States, it is 
expressly understood that all other States who desire it may 


disturb one another as little as possible. 


attend the main conference. 


A protocol agreeing with the above has been signed by 
Germany, Austria-Hungary, Spain, United States, France and 


Russia The United States delegates have pointed out, how. 


ever, that the law in America prevents the Government from 
forbidding a company to erect a signalling station because 
that company refuses to exchange telegrams with stations 


The 


in another country equipped with a different system. 
American Government can, however, make such a regulation 
with regard to its own territory. 

Great Britain and Italy take up a different position, how- 
In Italy, where, Marconi being an Italian, his work has 


stations to the Marconi system for 14 years, and preventing 
them from exchanging telegrams with stations on other sys- 
tems. The Italian delegates, therefore, express their inability 


to agree to that part of the protocol which would be in con- 


travention of this agreement. The Italian Government is 
unable to compel Mr. Marconi to alter his agreement, but will 
do its utmost to induce him to agree to alterations in it in the 
sense indicated in the protocol. 

The British delegates said that they will lay the resolutions 
of the preliminary Conference before their Government. They 
take exception particularly to the first article of the protocol, 
relating to the obligatory reception of all systems of wireless 
telegraphy, and our contemporary infers that they hesitate to 
place themselves in opposition to a monopoly obtained by the 
Marconi Company in agreement with the London Lloyds. 

The Cologne Gazette, in commenting on these matters, says 
that it was to have been foreseen that a general agreement 
would not have been come to at once on an important question, 
so complicated and possessing such novelty as this one. In 
spite, however, of the reservation of the English and Italian 
delegates, it thinks that the unanimity of the other Great 
Powers on the principle of non-monopoly will not fail to pro- 
duce its effect in England and Italy. It even considers that 
Mr. Marconi himself might be induced to see that a certain 
amount of compliance on his side would not be contrary to his 
own interests. For, although England is important on account 
of her fleet and the extent of the coast line of Great Britain 
and her colonies, the Marconi Company would find the extent 
of its operations considerably reduced if it took up a position 
opposed to the remainder of Europe and America. 


American Electrochemical Society.—The fourth general 
mecting of the American Electrochemical Society will be held 
at Niagara Falls, N. V., September 17th, 18th and 19th. The 
following Papers are down for reading :— 

„A New Type of Electrolytic Cell," P. G. Salom; “ Manufacture of 
l'erro-alloys in the Electric Furnace," Dr. George P. Scholl; “ Electro. 
lytic Copper Refining,“ Dr. W. D. Bancroft; ''Electro-metallurgy of 
Gold,” Dr. W. H. Walker; Some Theoretical Considerations of Resis- 
tance Furnaces,” F. A. J. FitzGerald; ** On the Supposed Electrolysis of 
Water Vapour,” F. Austin Lidbury ; Efficiency of the Nickel Plating 
Tank," Prof. O. W. Brown; ‘Electrolysis of Sodium Hydroxide by 
Alternating Current," Carl Hambuechen; ** A Practical Utilisation of 
the Passive State of Iron," Prof. C. F. Burgess; The Present Status of 
the Theory of Electrolytic Dissociation,” Dr. E. F. Roeber; ** Berthelot’s 
Law of Electrochemical Action," C. J. Reed. 


It is announced that negotiations have been practically com- 
pleted for supplying to all members of the American Electro- 
chemical Society the Transactions of the F araday Society, 
members of which will receive the 7'ransactions of the American 
Society free of charge. 


ON THE APPLICATION OF THREE-PHASE MOTORS 
TO THE ELECTRICAL DRIVING OF WORKSHOPS 
AND FACTORIES.* 


BY A. C. EBORALL. 


The advantages of electrical driving are now-a-days so generally 
known and appreciated, that it is not too much to say no other 
form of driving would be adopted for the case of any machine shop, 
foundry, steel works, &c., about to be established. But although 
many works, originally arranged for steam or other form of driving, 
have been converted, with the accompaniment of reduced costs and 
increased output, yet there is still a great deal to be done in this 
direction ; again, the application of electrical energy in the textile 
industries has hardly made a beginning, at any rate, in this country, 
Of the two standard systems nowadays available for the electrical 
equipment of workshops and factories—namely, the three-phase and 
continuous-current systems—it is naturally largely a matter of 
opinion as to which will give the best all-round results in any given 
case. My own opinion is, that if each case is decided strictly upon 
its own merits, it will be found that a three-phase installation is 
preferable for most classes of work, because of its greater simplicity, 
flexibility and reliability, it being at the same time cheaper to 
instal and to maintain. And the three-phase equipment appears 
to greater advantage in these respects as the severity of the work 
increases, for a properly laid out three-phase plant possesses a 
capacity for standing overloading and rough treatment, which cer- 
tainly cannot be equalled by the corresponding continuous-current 
equipment. It is only when a great deal of economical speed regu- 
lation is required that a three-phase system cannot hold its own 
with continuous-current working ; as will be seen later, the ques- 
tion of economical speed regulation over a wide range is the weak 
point of the three-phase motor. 

Sparkless commutation of the generators and motors is only 
maintained while the commutators remain in good condition, which 
means that they require continual attention—not very much, per- 
haps, but still a great deal compared with the attention necessary 
for the case of three-phase machinery. The commutator is the 
beginning and the end of nearly every trouble met with in con- 
tinuous-current installations, and it must be admitted that, in 
unskilled hands, or in small sizes, it becomes an unmitigated 
nuisance, especially when the conditions under which it has to 
operate are unfavourable, such as dirt, vibration, &c. It will now 
be advisable to consider as briefly as possible a few questions 
relative to the construction and performance of three-phase motors, 
Such motors are manufactured in two forms—namely, (a) with per- 
manently short-circuited rotors and (b) with wound rotors and 
slip-rings. In each case the construction of the stationary stator 
is the same, and for all practical purposes the only difference 
between the two types, apart from the rotor construction, lies in 
the method of starting and in the starting performance. It may 
be noted that permanently short-circuited rotors can be either 
arranged with the bars short-circuited at the ends, by means of 
V-shaped connectors, or for small motors with all the bars short- 
Circuited at each end of the rotor, by means of radial connectors 
terminating in à common gunmetal hub. The object of short- 
circuiting the rotor bars through connectors possessing appreciable 
resistance, rather than by means of end rings (the so-called ‘‘squirrel 
cage construction) is to improve the starting performance of the 
motor, the improved results in this respect more than compensating 
fur the slight additional expense in construction. The three-phase 
motor with permanently short-circuited rotor is in all respects, 
except with regard to starting performance, an ideal type of motor 
to employ for all work requiring constant speed ; for certain classes 
of work, in which the motor has to operate ina more or less inflam- 
mable atmosphere, it is the only type of electric motor that can be used 
with absolute safety for any purpose. Such motors in the smallest 
aizes are switched directly on to the line, and, in the larger sizes, 
are either started on a loose pulley or equivalent arrangement in 
the same way, or, when this is not possible, they are started with 
the help of an auxiliary transformer (the so-called ** compensator ") 
at reduced pressure. However started, this type of motor takes a 
very large current at starting, at a very low power-factor compared 
with a motor of a slip ring type starting with equal torque ; for 
this reason such motors can in general only be used in small sizes if 
they have to be started with full load torque, on account of the 
effects which the large starting current produces on the pressure 
regulation of the supply system. 

The actual performance of a motor of this type is shown by the 
curves given in Fig. 1 (a and b) which relate to a special 10 B. H. P. 
motor ; these curves well illustrate the performance of such a motor 
specially desiqned for severe starting conditions, and hence working 
with a relatively high slip (6 per cent. at full load) on account of 
the high rotor resistance necessary in order to get good starting. It 
will be seen that, if thrown directly on the line, this motor will 


* Abstract of Paper read before the Society of Arts. 
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start, if necessary, with a torque equal to about 2:1 times the torque 
corresponding to full load ; under these circumstances the current 
consumption would be equal to about five times the full load cur- 
rent. e maximum running torque is nearly three times the full 
load torque, and occurs at & little over half speed. "The perform- 
ance of some smaller modern motors of this type, with regard to 
efficiency, power-factor, slip and overload capacity, are given in 
tabular form below, together with their weights. These motors are 
of normal design and built for ordinary industrial purposes ; in a 
machine shop such motors would find their use in the driving of 
portable tools and large independently driven tools. 


Rating of motor in B. H. p. ~ 
2 3.5. 


Overload capacity before falling out of step 16 , 36 66 | 100 
in B.H.P. | 
. „ 
Efficiency at 50 per cent. overload........ 730 | 790 850 | 570 
Do. full load !‚ ess 810; 824 864 | 88/3 
Do. half load ..... 3 790 | 81:0 840 | 890 
Power-factor at 50 per cent. overload...... | 73:0 | 800 89:0 900 
Do. full load 15512 ert ene 82:0 , 850 850 88:0 
Do. half ena! 69:0 720 740 | 770 
Slip at 50. per cent. overload .......... s 80: 45 45 43 
Do. fullload.................. ee veu wg 35 30 20785 
Do. half load ....... — —:( 18 16 14 1:3 
Geely Eme | i 
Weight of motor in pounds.............. 143 191 265 352 


Nork.—All the above motors were built for 200 volts and a frequency of 
90 ~ per second, and run at 1,500 revs. per min. at no load. The tem- 
perature rise after a run of four hours at full load does not exceed 80 F. 
for any motor, 


The curves given in Fig. 2 are of considerable interest as illus- 
trating the starting performance of a motor with permanently 
short-circuited rotor, when directly coupled to a centrifugal machine 
(Fig. 3). Such machines are largely used in sugar manufacture, in 
textile works for cleaning purposes, also for various other purposes, 
and represent a class of work which is certainly far better dealt 
with bya three-phase motor than by a continuous-current machine. 
With the latter, proper commutation becomes an exceedingly diffi- 
cult matter to attain, because of the unavoidable vibration and dirt, 
while, on account of the situation uf the motor below the drum, no 
great amount of attention can be paid to the commutator and brush 
gear. On the other band, simplicity of manipulation is of great 
importance, as such machines are being continually started up and 
shut down, while again, considerations of proper mixing (in sugar 
refinery) demand a certain starting performance on the part of the 
motor with regard to the acceleration of the loaded drum. The 
three-phase motor with permanently short-circuited rotor affords an 
ideal solution of the problem, provided that the requirements of the 
care are carefully taken into account in its design; such a motor 
lends itself readily to the stringent mechanical requirements, there 
is nothing to get out of order or to demand attention, while its 
manipulation simply calls for the operation of a three-pole switch. 
The special starting performance is well shown by the curves of 
Fig 2, relating toa motor of about 6 B H.P. at 200 volts, a frequency 
of 50~ per second and 950 revs. per min. It will be noticed that on 
account of the considerable mass to be accelerated, this motor took 
about six minutes to reach full speed ; at the moment of starting, 
the input of the motor is about 15kw., which drops to 5:8kw. at full 
speed. The full-load current of the motor is 18 amperes, and 
the initial starting current 80 amperes, or a little over four 
times as much ; the power-factor is about 60 per cent. at the 
moment of switching on, gradually rising to 91 per cent at 
full speed. Two points may be noted before leaving this 
particular matter. On account of the exceedingly severe starting 
conditions, such motors should be made as nearly fireproof as pos- 
sible, with the help of asbestos-covered wire and micanite elot insu- 
lation for both stator and rotor; all connections must be made 
mechanically, without solder. Also, although generating plant of 
ample size is advisable, yet, if it is certain that the various 
centrifugals will never be started at the same time, advantage may 
be taken of the large flywheel effects of the machines running, 
which tend to maintain the speed of the engine constant, when the 
additional load comes on. The motor-driven centrifugal above 
referred to furnishes an example of a particular class of work, in 
which the special properties of the motor with permanently short- 
circuited rotor present such solid advantages that there can be no 
doubt that the employment of another form—that is, of a slip-riog 
motor—would be a mistake. But, although plenty of such special 
cases arise in connection with shop and factory driving, yet, as 
already indicated, the use of such motors must not be carried too 
far for the case of ordinary installations, on account of the abnormal 
starting currents necessary if they are required to start against load , 
A motor driving a line of countershafting, from which machine 
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tools are driven, has usually to exert a torque at starting equal to 
about half that at full load, and if this motor has a permanently 
short-circuited rotor it will take about three times the full-load 
current to get it up to speed under these conditions. Bearing in 
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Fic. 2.— Curves showing the Starting Performance of the Special Three- 
phase Motor illustrated in Fig. 8. 


mind that the power-factor of this starting current will usually be 
of the order of 20 per cent , it will be seen that if the motor is a 
large one, the resulting drop of pressure over the system may be 
such as to impair seriously the quality of any lighting work on the 
same circuit, and may even affect other motors, because the output 
of these varies with the square of the pressure at the terminals. 
With [the help of a properly arranged starting transformer, the 
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above-mentioned starting current could be reduced to less than 

twice the full-load current, or, again, about the same reduction 

could be obtained if the motor in question was started on a loose 
ulley, the power-factor in each case being, however, as low as 
fore. 

On the other hand, certain motors may have to start with a 
torque equal to, or greater than, the full-load torque—the case of 
a crane is an example of this. Here, in order to get the necessary 
torque, the full stator pressure is required when starting, as a 
starting transformer cannot be used. For the case of a special 
motor of this class, we have already seen that, if required to start 
with the largest load it can deal with, the starting current is equal 
to five times the normal full-load current, which would be an alto- 
gether abnormal amount if taken for more than a few seconds. It 
follows, therefore, that, for any particular three-phase installation, 
there must be a limit to the size of motor which can be arranged for 


Fic. 3.—General Arrangement of a Centrifugal Machine and Direct- 
coupled Three-phase Motor, with Permanently Short-circuited Rotor. 


starting without a resistance. The limiting size will depend upon 
the size of the generating plant (relative to the size of motor), and 
upon the quality of its pressure regulation, as well as upon the 
frequency of starting and stopping, the amount of lighting on 
the same circuits, and upon the nature of the load against which 
the motors have to start. Above this limiting size, the ideal sim- 

licity of the induction motor must be departed from to an 
insignificant extent by employing a motor having a wound rotor 
and slip-rings for use in conjunction with a starting resistance. * 

* It would appear that American practice fixes this limit considerably 
higher than Continental experience has shown to be desirable. The 
*' squirrel cage " type of rotor was first developed on the Continent (by 
Dobrowolski and by Brown), but during recent vears it has been entirely 
superseded by the slip-ring rotor for the case of large motors starting 

ainst load, except, of course, for special cases. Certain manufacturing 
advantages, such as cheapness and uniformity of design, probably 
influence considerably American opinion in this respect. 


And I would say in this connection that, apart from special appli- 
cations, I have not yet come across a case where part of the load 
consisted of lighting in which it did not pay to start up all motors 
above about 5 B n.r. either with the help of a rotor resistance or 
upon a loose pulley. 


(To be continued.) 


A NEW ENCLOSED DOUBLE-POLE SWITCH. 


A new pattern of double-pole switch has recently been brought 
out by Messrs. J. H. Holmes & Co. From Fig. I, showing an out- 
side view, it will be noticed that the switch mechanism, with the 
exception, of course, of the handle, is totally enclosed. The box is of 
cast iron, and consists of two parts, the joining suríaces bei 
machined to ensure a practically watertight joint. Screwed holes 
are provided at the ends to receive insulated bushes or metal pipes 
carrying the cables. The arrangement of the switch is such that the 
box cover cannot be removed without first opening the circuit. The 
switch itself is of the chopper type, and all its parts, except the two 
top contact jaws, are dead when the switch is open. A small cable 
lug is screwed to the casing for earthing purposes, and the interior 


FIG. 2 — SWITCHE WITH 
Coven REMOVED. 


Fria. 1. —Ovrsrip»kE View or SWITCH. 


Fic. 3.— Puan or Swrren. 


of the box is coated with a specially prepared insulating ja which 
is said not to blister nor tack undas the influence prive rough 
usage. The switch parts are carried on porcelain bases of ample 
size, aud are separated by an insulating partition which protects the 
switch from cross flashing. The break of the circuit is rendered 
practically instantaneous by means of springs, the length of the 
arcing distance with open switch being over 2in. 

A sample switch sent to our office for inspection, and intended for 
a current of 12 amperes at 500 volts, bears out the maker’s claims, 
and appears to combine efliciency, safety and neatness in a high 
degree. Figs. 2 and 3 show the interior of the switch. The box is 
about Hin. wide by Sin. high, and stands about 51in. from the wall. 


BOOKS RECEIVED. 


Copies of the undermentioned works can be had from The Electrician office, post 
ree, on receipt of published price. Add 5 percent. forabroad or for foreign books.) 


“Practical Conctruction of Electric Tramways.” By W. R 
Bowker. (London: E. and F. Spon, L'd.) 6s. 


“Treatise on Thermodynamics.” By Dr. Max Planck. Translated 
by Alexander Ogg. (London: Longmans, Green & Co.) 7s. 6d. 
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CORRESPONDENCE. 


— — 
POWERFUL ELECTROMAGNETS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : There is some little difficulty in making out from the 
photograph, Fig. 1, last week, the number of the separate iron 
cores in M. De Mare's magnet. If it is as one of the nests of 
the wood pattern, shown in the Fig. 2, there would appear 
to be some simple multiple connection between the weight- 
carrying power of these magnets and the number of. separate 
spirally-wound cores. 

It is stated an “ordinary” wound magnet carries 1,050 
grammes; M. De Mare's carries 9,600 grammes. But there 
are nine cores in the latter, and 1,050 x 9 is only 1:5 per cent., 
about, short of the figure 9,600.— Y ours, &e., 

19, Claremont-square, Aug. 29. JAMES C. RICHARDSON. 


[In reply to this letter, M. Guarini writes that the electro- 
magnet shown on the right of Fig. 1 consists of 12 half-cores 
—or, what amounts to the same, of six complete cores. "The 
winding consists of 30 coils (15 coils on each side), which 
possess six turns each, the total turns amounting, there— 
fore, in all to 1*0. M. Guarini also states that, through an 
oversight of his, Figs. 3 and 4 were exchanged, so that the 
illustration marked Fig. 3 represents the distribution of the 
magnetic flux of the De Mare magnet. We may add that 
from the information supplied by M. Guarini it is clear as it 
is, indeed, obvious from other considerations— that no“ simple 
multiple connection,“ such as that suggested by our corres- 
pondent, exists between the weight-carrying power and the 
number of separate spirally wound cores. E. E.] 


) 
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LEGAL INTELLIGENCE. 


— — i 
Metropolitan Electric Supply Co. (Ltd) and the London 
County Council. 


ARBITRATOR'S AWARD. 


The proceedings before Sir John Wolfe Barry, K.C.B., as Umpire, and 
Sir Frederick Bramwell and Mr. Andrew Young, in the arbitration con- 
cerning the amount to be paid to the Metropolitan lectric Supply Co. on 
account of the compulsory acquisition by the London County Council of 
the company's generating station in Sardinia-street, Lincoln's Inn-fields, 
required for the Council's Holborn to Strand improvement scheme, have 
been fully reported in The Electrician for May 1, 8, 15, 22 and 2 and 
June 5, 1903. Under date August 7, 1903, the arbitrator's award has 
been given (as stated in our last issue, p. 764) at the total sum of 
£183,150. Following is an abstract of the Award :— : 

WurnEas the London County Council (Improvements) Act, 1899, and 
certain other Acts of Parliament incorporated therewith, after reciting 
that the Metropolitan Electric Supply Co. (Ltd.) (thereinafter and herein- 
after called the company) were supplying electric energy within a district 
which included the whole of the area which might be taken under the 
powers of that act for the new street (Holvorn to Strand), and that the 
company had a station, buildings, machinery and works on a site, partly 
freehold and partly leaschold, at Sardinia-street (thereinafter and herein- 
after called the existing site) the whole of which was required to be taken 
for the purposes of that act, and that the company had electric lines laid in 
several of the streets which would be stopped up or altered under that 
act, and were supplying a large number of houses and buildings which 
would be removed under that act, and that it was expedient that pro- 
vision be made for reinstating such station buildings, machinery and 
works on such a site as would protect the company from any proceed- 
ings for committing a nuisance, authorised the London County Council 
(thereinafter and hereinafter called the Council) to enter upon, take and 
use all or any of the lands within the limits of deviation shown on the 
deposited plans which they might require for the purposes of the improve- 
ments provided: (1) That the Council should not enter upon, take or use 
any part of the existing site until the expiration of two years, or such 
other period as might be agreed between the Council and the company, 
after they should have provided at their own expense and vested in the 
company as thereafter provided a site cleared for building and available 
[or the erection of a generating station. (2) That the new site, unless 
otherwise agreed between the Council and the company, should be the 
site delineated and coloured pink on a plan signed in triplicate by 
the Right Hon. Lord Hawkesbury, Chairman of the Committee of the 
House of Lords, to whom the bill for that act was referred. (3) That the 
Council should aequire the freehold and all other interests in the whole 
of the new site, and should convey to the company free from incum- 
brances the freehold interest in so much of the new site as should 
be equal in area to the freehold portion of the existing site, free 
of expense to the company, and should grant to the company, free 
of expense, a lease or leases of the remaining portion of the new site upon 


terms equivalent to those of the lease or leases under which the company 
held the leasehold portion of the existing site, and that the Council 
should also, if and when required by the company, convey to them the 
frechold interest in the said remaining portion of the new site free from 
incumbrances within three years from the passing of that act, free of 
expense to the company, except that the company should pay to the 
Council the actual price paid by the Council to the frecholder for acquiring 
the fee simple of the leasehold portion of the existing site. (4) That on the 
vesting of the new site in the company, as aforesaid, the company should, 
nt the cost of the Council, convey and assign the existing site to the Council, 
together with all the buildings and machinery thereon, but that the 
company should, neverthesless, be entitled to remain in possession 
of the existing site and the buildings and machinery thereon for the 
period of two years, or such other period as might be agreed, as 
aforesaid, from the date of the vesting in them of the new site. (5) 
That it should be lawful for the company on the site so provided to 
erect, maintain, work and use a station for generating, transforming, 
transmitting and conveying electrical energy with dynamos, batteries, 
accumulators, engines, plant, machinery, and appliances, and to generate, 
transform, and transmit such energy accordingly. 6. That the Council 
should at all times, unless otherwise agreed with the company, maintain 
public strects, of not less than 25ft. in width, along the northern and 
southern boundaries of the new site leading into the new central street. 
7. That the Council should, on or before the date of the conveyance and 
lease or the conveyance (as the case might be) to the company of the new 
site, pay or secure to the satisfaction of the company, a sum equal to the 
costs and expenses of erecting and fitting up a new generating station 
upon the new site, with new plant of a capacity to generate and supply 
electrical energy to an output of not less than 4,000kw., and all expenses 
incurred in, and in connection with, taking up, replacing, relaying and 
altering mains and lines, owing to the carrying out of the provisions of 
that act. 8. Thatthe Council should pay to the company compensation for 
any damages, costs or expenses, which might be incurred by the company, 
if, notwithstanding the provision for re-instatement thereinbefore secured, 
any failure to supply energy by the company occurred. which resulted 
from the carrying out of the provisions of that act and not from default of 
the company. That the compensation to be paid under this and the last 
preceding provisions should be settled by arbitration under the Landa 
Clauses Consolidation Act, 1845. (9) That any ditlerence arising under 
or in respect of any of the provisions of provision (1) thereof, should be 
determined by arbitration under the Abitration Act, 1889. 

Notice was duly given by the company on March 11, 1901, of their 
desire that the amount of such compensation should be settled by arbi- 
tration, and appointing Sir Frederick Bramwell, Bart., F. R. S., to repre- 
sent the company. After certain proceedings in the High Courts and the 
House of Lords between the parties had been decided, Mr. Andrew Young 
was appointed by the Council to represent their interests. ‘These repre- 
sentatives of the contending parties appointed Sir John Wolfe Barry, 
K.C.B., to be umpire. In the arbitration, the company claimed, in addi- 
tion to other items, £5,000 on account of possible claims for ancient 
lights and for expenses in relation to the uuder.pinning of adjacent 
properties, which claim was withdrawn on the guarantee of the Council 
that the property should be cleared and the company absolved from 
any liability in these matters. The Council further agreed that, during 
the rebuilding of the company's premises and works on the new 
site, they would give an access to the new site as good as existed on 
Jan. 12, 1903. A further claim of £1,562. 13s. 9d. for laying certain new 
electric mains from the proposed new station, to connect certain existing 
mains of the company, the company agreed to forego upon the Council 
guaranteeing that facilities would be given for the company to lay their 
mains along certain routes marked on the plans put in. In relation to 
the remaining points left to the arbitrators and the Umpire, the latter's 
award is that the amount of compensation to be paid by the Council to 
the company is the sum of £183,150. 


Oarnaby v. Neale and South-Western Electrical Oo. (Ltd.). 


In the Vacation Court last week, Mr. BRAMWELL DAVIS, K. C., 
moved on behalf of plaintiff for the appointment of a receiver and 
manager of the business of electrieal engineers carried on by plaintiff and 
defendant in partnership. In May last, plaintiff advanced £300 to the 
partnership business, which was subsequently converted into a company 
with limited liability. He had nothad his money returned, and had been 
forcibly ejected from the premises by defendant, acting for the company. 

For defendant company the liability to plaintiff in respect of the £300 
was ndmitted, and an indemnity was offered. 

On this undertaking the motion was ordered to stand over till next 
sittings. 


Re Blectric Tramways Trust (Ltd ). 
In the Vacation Court on Wednesday, Mr. Justice Walton allowed 
the petition of W. Bratby for winding up this company to stand over. 


Exhibition.—It is proposed to hold an international exhibition of 
science, arts, industries and commerce at the Crystal Palace in 1906, 
and a committee has been formed to make the necessary preliminary 
arrangements, Many influential and prominent men in commercial 
and financial circles in the City of London have signified the inten- 
tion of becoming patrons. "These include Aldermen Sir W. Treloar, 
Alliston and Burnett, Sheriffs Sir Thomas Brooke-Hitching and Sir 
G. Wyatt Truscott, Col. Kemp, M P., Mr. Irwin E. B. Cox, M. P., 
Mr. Louie Sinclair, M. P., &c. Mr. H. S. A. Foy, Bush Lane House 
London, E. C., is acting for the promoter. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governors of George Heriot’s Trust invite applications for the 
posts of assistant professor in mechanical engineering and for an engi- 
neering demonstrator and Junior assistant instructor in mechanical 
drawing ; for an assistant professor to lecture on physics and to take 
charge of the physical laboratory, and also for a demonstrator in 
physics ; for an assistant professor for the chemistry department, 
Further 
Full particulars from the 
the treasurer (Mr. David 


and for a chief lecturer in pure and applied mathematics, 
information is given in an advertisement. 
principal at the college. Applications to 
Lewis) by S»pt. 8. 


Aston Manor Urban District Council require a resi lent electrical 
Salary 
Applications to clerk (Mr. Joseph Ansell), Council 
See advertisement, 


King’s Norton and Northfield District Council require a clerk of 
works for the construction of about 3 miles of electric tramway on 


engineer to take charge of their electricity supply station. 
£400 perannum. 
Offices, Albert-road, Aston Manor, by Sept. 22. 


the overhead system. Applications to the clerk (Mr. Edwin Docker), 
10, Newhall-street, Birmingham, by Sept. 12, See advertisement. 


Lancaster Corporation require a junior switchboard assistant for 
their power station. Applications to borough electrical and tram- 
ways engineer (Mr. Wm. A. Tester), Electricity Works, Lancaster, by 


Sept. 15. See advertisement. 


An assistant lecturer and demonstrator in physics and mathematics 
and an assistant lecturer and demonstrator in chemistry and natural 
science are required for the Municipal Technical Institute, Ports- 
mouth. Application forme, &c., from the Principal, to be returned 


by Sept. 16. See also advertisement, 


The Governing Body of the South-Western Polytechnic, Manresa- 
road, Chelsea, require a demonstrator and lecturer in electrical 
engineering. 
returned by Sept. 7, from the secretary. 


Bermondsey (London) Council require a second engineer-in-charge. 
Salary £125. Applications by Sept. 15, 


Morecambe Corporation require a resident electrical engineer. 
Salary £150, rising to £200 per annum. 


A principal is required for the Mining and Technical College, 
Wigan. Applications by Sept. 19. 


Mr. E, A. Barker, at present assistant engineer at Barnsley, has been 


appointed borough electrical engineer, to succeed Mr. S. E. Bastow, 
at £225 per annum, rising to £250, 


The following appointments have been made on the staff of the 
Municipal Technical Iastitute, Belfast :—Chief lecturer in physics 
and electrical engineering, Mr. R. Stanley, B.A ; lecturer in mathe- 


matics, Mr. F. M. Saxelby, M. Se.; manual instructor, Mr. William 
Davidson. 


Mr. Lister, formerly of the Higher Grade School, Leeds, has been 


appointed senior science master at the Storey Institute, Lancaster. 


Mr. Arnold Sykes has been appointed workshop instructor and 


assistant in the engineering department of the Municipal Technical 
Institute, Portsmouth, 


Messrs. Fred. A. Watkins, of Weduesbury, Clifford A. Bowen, of 


Swansea, and W. McBretney, of Lancaster, have been appointed 
charge engineers at Ips wich. 


University College, London.—Some particulars of the couraes of 


instruction in the faculty of science, the departments of engineering, 


college, and courses of instruction are provided for students desiring 


— 


Barnsley.— The Council have decided to displace the existin 
gas lamps in Sheffield-road by 10 electric arc amps. a 


„Barnstaple. —The Council have received sanction to borrow for 
the purchase of the Town M ills, which includes the right to use the 


bier the adjoining mill-stream for the purposes of the electricity 


Salary £150 per annum. Forms of application, to be 
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Brighton.—The Lighting committee have decided that, as an 

experiment for one year, premises provided with a time-switch shall 

e supplied with electrical energy at 1d. per unit after 8 p.m. instead 
of after 10 p.m. as heretofore. 

Clydebank.— The result of the plebiscite on the electricity supply 
echeme has been declared. Of the 3,183 papers issued, 1,459 were 
returned, 1,104 voting against the municipal schema and 355 for. 
The provisional order will now be transferred to the Clyde Valley 
Electric Power Co. 

Coatbridge.—Messrs, Dick, Kerr & Co. have started on the work 
of construction of the electric tramways. 

Coimbra (Portugal).—A contract has been entered into by the 
municipality of Coimbra with Messrs. Almeida, Santos, Lina & Co. of 
Liabon, for the lighting of this famous university town by electricity. 


Concepcion (Uruguay).—Electricity supply works have been 
erected here by Messrs. Buxton, Cassini & Uo. to the order of the 
concessionaires (Messrs. Lander and Calastremé). Thera will be 
120 Crompton 8 ampere arc lamps for street lighting, which was 
inaugurated on June 25. The present generating plant includes two 
66 H. T. Root boilera and two 60kw. Willans-General Electric (U.S.A) 
generating sets. 


Dartford.—The District Council have decided to lay cables for 
public and private lighting in Great Queen-street, and to adapt the 
existing gas lamps for electric lighting. 


Dublin.—At a special meeting last week the City Council adopted 
the report of the consulting engineer (Mr. Robert Hammond), 
abstracted in our last issue, and recommended the expenditure of 
£76,000 additional to meet extra Rr matte on the electrieity 
supply scheme and to give a supply of electric current in the Clontarf 
district, 


Dundee-Broughty Ferry Tramway.—Dundee Tramways com- 
mittee have approved this scheme, and the District committee of 
Forfar County Council have the matter under consideration. The 
promoter (Mr. G. Balfour) has now settled most of the preliminaries 
of his tramway project. 


Bastbourne.— An indignation meeting was held last week to pro- 
test against the action of the Corporation, who had, it was stated, 
instead of taking steps to satisfy the wishes of over 1,000 petitioners 
who had voted for the introduction of electric tramways, introduzed 
motor omnibuses, which had proved a failure. A resolution Was 
passed to the effect that it is time electric tramways were provided, 
and Ald. Wenham thought a solution of the question might be 
found in “ trackless trams,” 


Eccles.—The Council have approved reductions ia the charges 
for current supplied for motive power. The loss on the electricity 
undertaking during the last three months was £229, compared with 
£372 and £515 in the corresponding periods of 1992 and 1901 
respectively. 


Falkirk.—The price of electricity for private lighting is be reduced 
from 6d. to 43d. per unit. 


Gillingham.—At the last meeting of the District Council it was 
decided to add to W. T. Henley’s Telegraph Works Co.’s cable con- 
tract, and to obtain an additional generating set from the British 
Thomeon-Houston Co. Plans for the erection of about 100 furcher 
incandescent lamp standards were passed. 


Glasgow.—The halls and offices of the Clyde Trustees are now 
lighted electrically. The wiring contract was carried out by Messrs, 
Allan Arthur and Ure. 


Hackney (London).—In remitting a surcharge of £209. 15s. 1d. 
in connection with the opening ceremony of the electricity works, the 
Local Government Board have made the following communication to 
the Finance committee: 

It is not without hesitation that the Board have decided to remit the 
surcharge having regard to the nature of Some of the items included in 
the sum disallowed, and it must not be expected that the Board will 
adopt a like course with regard to the disallowance and surcharge of any 
similar expenditure hereafter incurred. 


Halifax.—The Corporation have received sanction to horrow 
£19,100 for electricity supply extensions. 

After a lengthy debate the Council on Wednesday decided to allow 
advertisements on their tramcars, and tenders are to be invited. 


Hull Telephone Inquiry.—This inquiry was continued on 
Thursday last week, 

The Insrecror said Mr. Robb, who appeared for the opposition, in 
his treatment of the Witnesses, must keep to the issue whether it was 
desirable that the municipal scheme should be adopted and whether the 
scheme in itself was complete and etlicient. The legislature had settled 
the point that, if corporations decided to have telephones, there was 
reason to assume that they were required by the ratepayers. The proba- 
bility of excessive expenditure falling upon the rates was a very proper 
point of argument. 

Mr. Laverack (the Town Clerk) : The question of depreciation is a great 
question. There is a considerable di versity of opinion as to whether anything 
at all should be put aside for depreciation in view of the sinking fund. 

Mr. A. R. BENNETT, recalled, said he considered that during the first 
seven or eight years the sinking fund would provide for the repayment of 
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& certain amount of capital, say one-third. Prominent authorities hold 
that a depreciation fund is only necessary where the sinking fund is not 
caleulated to pay off the loan within the stated time. I honestly believe 
that the amount which we have put aside for depreciation will be 
suthcient, having regard to the fact that the plant is kept in repair, at 
the end of 25 years to replace the plant. No doubt the amount 
obtained from the Post Oflice would be sufficient to meet the deficiency. 
If they worked the telephone without loss, they would be pretty certain to 
get back their capital. ln other towns where he had estimated for 
similar schemes the services were now working very satisfactorily. As 
to whether the cost per line was increased or not by an addition to the 
number of subscribers, there were several considerations to be taken 
into account. A switchboard for 1,000 subscribers would cost con- 
siderably lesa per line than one for 2,000 subscribers; but, in laying out 
à system for 1,000, a smaller cable, containing a smaller number of pairs 
of wires, would have to be used, and the cost of the smaller cables was 
much greater than the larger diameter cable. Therefore, it did not 
follow that a small line could be laid at a less rate than a larger one. 
With regard to the statement that, in charging subscribers, the National 
Telephone Co. were bound to have one universal charge in all towns for 
their unlimited service, that was not quite correct. They had different 
charges, varying in some degree with the size of the towns. In larger 
towns their charge was one of £10 within half a mile, and in smaller 
towns it was frequently £8 only. 

Sir JauEs Reckirr, Bart., said the rates in Hull were very heavy. As 
a business man he considered the proposal to establish a municipal tele- 
phone service a bad one, because it would be almost impossible to recoup 
the £50,000 to be borrowed in the few years allotted to that purpose. 
The £50,000 wonld be sunk and lost by 1911. So far as he knew, the 
commercial community of Hull was opposed to the scheme. 

Major-Gen. WEUUER said he considered there would be no risk under 
the Hull scheme. Personally, he did not think the Post Oflice would take 
over the telephones in 1911; but, if they did, they would have to carry on 
the service as it existed then. He was of opinion that competition with 
the National Telephone Co. could be undertaken by Hull Corporation 
with success, and there would be no burden upon the rates. He 
approved of Mr. Bennett’s estimates with one exception. Mr. Bennett's 
estimates made ample provision for all contingencies. He regarded the 
scheme as a good and judicious one, laid out so as to be capable of very 
large extension. He had been asked whether he would not give the 
subscriber as little as possible to do, and he would reply “ Certainly not. 
That is the whole fallacy of the telephone question.” As to the control 
of rates, he could not say to what extent a war of rates will follow on 
the non-adoption of the agreement with the National Company. 

The IxsrEcron: I have to consider the probability of a war of rates 
arising. The company might possibly proceed to cut the rates so as to 
bring down the Corporation's scale. That is highly improbable, but it 
is possible. 

Witness: It would not be wise to seal an agreement with the com- 
pany without provision being made that there should be no war of rates. 

Mr. AnrHUR Wi son, D. L, said his firm were among the largest 
employers of labour in Hull. He objected to the scheme principally on 
the ground that it would not be a paying scheme. If it were brought 
forward by a public company he did not think the town clerk or anyone 
else would put a shilling in it. Hedid not think the scheme could be got 
to work until 1906, or five years only before the licence would expire. 
Nobody wanted another telephone, because they were well satisfied with 
the existing telephone and could not possibly be better served. He 
thought the poorer ratepayers should have a telephone if they could get 
one within their means. He believed the National Company since 1899 
had spent £50,000 in putting underground cables and improving their 
system in Hull. 

Mr. Jons Brown, member of the City Council and chairman of the 
Corporation Telephone committee, said that out of 1,167 persons who had 
promised to become subscribers, 223 had withdrawn. One of their main 
objections was that there would be no intercommunication between the 
two sets of subscribers, but by the agreement with the National Company 
and the Corporation that objection had been removed. He also had no 
doubt as to the success of the undertaking. As to a war of rates, the 
National Telephone Co. are tied down to every large municipality of 
200,000 inhabitants and upwards that they will not reduce their rate in 
one place unless they reduce it in all. It is practically impossible that 
there could be any war of rates on the flat rate. There was no possi- 
bility of & delay in giving the service till 1906, as suggested. "The 
service would be connected up in about six months. 

Mr. Ronn (to Witness): Mr. Nicholson, secretary of the Chamber of 
Trades, the body from which the petition in favour of the establishment 
of a municipal telephone service emanated, was engaged as the person to 
canvass for subscribers to the new system ?—Yes, eventually. 

Do you know what remuneration he had?—2s. or 2s. 6d. for every 
subscriber. 

It was, then, obviously to his benefit to get as many subscribers as he 
could ? —Yes, everybody's interest. 

Which elass of the ratepayers do you suggest will benefit by the new 
service ?— It will benefit the ratepayers of Hull generally, because recent 
statistics prove that it is a rate-eurning service, like the tramways and 
electric lighting. 

The National Telephone Co. may introduce, as they did in Tunbridge 
Wells, a rate of 5,000 calls per year for £4. Would that not cut your 
flat rate ?—In that case we should adopt the attitude adopted by Ports- 
mouth Corporation, and refer it to the Postmaster-General. He decided 
it was a Hat rate and stopped it. 

The Town CLunkk here intimated that the arrangement between the 
Corporation and the National Company with regard to the company’s 
wayleaves had not been ratified by the Corporation or by the directors of 


the company. It had not been put into a form which could be legally 
enforced. It was an honourable arrangement which he thought would 
stand. 

The IxsPEcTOR asked whether there was anything in the agreement 
with the National Telephone Co. to prevent a war of rates, and, if not, 
what would happen if the Local Government Board required that as a 
condition of sanctioning the loan. . 

Mr. LaveRack (the town clerk) said there was nothing in the agreement 
to that effect. 

The Inspector: What would be the position of the Corporation in the 
event of the application being refused ? 

Mr. Laverack: In that case the National Company would remain in 
sole possession, and competition would cease. And not only would the 
Corporation have no right to interfere, but the Post Office would be 
placed in a similar position. 

The Inspector said what he had not clearly before him was the present 
position of the telephone service, and what were the relative advantages 
to the Corporation, and what safeguard would the ratepayers have. 

Mr. Laverack said that when he came to deal with the matter in his 
address he should show that this point was not within the province of the 
Local Government Board inquiry. 

Mr. E. Dixon, chairman of Blundell, Spence & Co. (Ltd.) and chairman 
of the opposing committee, said that the assessment of his company had 
been practically doubled. He considered the existing service eflicient, 
and it met public requirements in Hull. At present there was an unlimited 
service at £6 for small users on the party line system. Before putting 
down 2,000 lines the Corporation ought to have at least 1,000 promises to 
take the service, and the period of the licence should be extended to 
25 years. There ought to be a provision against a war of rates. He did 
not think the Corporation would get 300 subscribers, and the scheme was 
commercially rotten. Naturally the National Company had been making 
considerable efforts to meet public requirements at Hull,and one important 
change they suggested was not to provide the party wire system, but 
a duplicate on a large and successful scale. The alternative proposal 
made on behalf of the National Company would have the effect of not 
only giving further facilities to subscribers but a saving to the Corpora- 
tion of £300 per annum in respect to wayleaves, which, they were told, 
the Corporation would use in the event of the scheme being carried out. 
He understood that, in the event of the Corporation not entering into 
competition, the company would give these addition facilities. Con- 
sideration of the present flat rate was of the utmost importance, as 
bearing upon the advisabiliry or otherwise of the competition. At the 
present time anyone could have an unlimited service on the National 
Telephone system for £5 per annum, whereas the Corporation rate will 
be £6. 6s., and the difference between the two services will be very slight. 

Mr. A. E. Barlay, district goods manager in Hull for the North-Eastern 
Railway, said his company owned practically the whole of the docks in 
Hull, and the rateable value was £160,000, or one-seventh of the whole 
rateable value. His company’s view was that there were always experi- 
ments being made in telephony, that the property must depreciate very 
considerably and that the Corporation's scheme would involve a loss on 
therates. His company were, therefore, very much opposed to it. 

Mr. E. T. Suanp, J. P., said that one of his objections was to the rating 
authority’s rating of their own property and undertakings. If they did 
not rate them as ordinary commercial undertakings they were not giving 
fair play to the rest of the ratepayers. 

Mr. H. Laws Wrnn, electrical engineer and telephone expert, said he 
was up to last year in the employ of the New York Telephone Co. as 
assistant manager. That company, in October last, had 90,000 stations. 
He had seen the Hull estimates, and thought the scheme was inadequate 
because it did not provide sufliciently for a large development which 
would arise from low rates and competition. 10 per cent. of the popula- 
tion should be easily obtainable as subscribers. He anticipated a probable 
capital expenditure at Hull within three or four years of from £160,000 
to £200,000. This was based upon about 3 per cent. of the population, 
with 7,500 stations. The National system in Hull had 3,200 subscribers 
or stations, and the Hull system only provided for à maximum capacity 
of 2,000. The position of the Corporation undertaking (if it was gtarted 
as proposed) would in a short time be a poor one in face of the present 
system of the National Telephone Co. His experience was that 
ultimately the larger system in two competing lines survived. The 
estimate of Mr. Bennett assumed a definite restricted expenditure of 
£48,000 odd. In a telephone business it was, of course, possible to limit 
capital expenditure, but it gave a delusive idea of the telephone business. 
It gave the idea that a system could be got for a definite sum, whereas it 
was always growing, and this must be provided for. In the telephone 
business the capital account could never beclosed. The telephone system 
must grow to live. Mr. Bennett's 12 per cent. of the total capital 
expenditure for '* spares’? was contrary to all experience. The scheme 
made & proportion of 88 per cent. for plant in active use, and 12 per 
cent. on spares lines, whereas the usual proportion was 60 to 40 per cent. 
In London the Postmaster-General had 30 per cent. on active and 70 per 
cent. on surplus at the present time, and the original proportion would 
have been greater—about 90 per cent. for surplus and from 5 to 10 per 
cent. on active. That was the proper way to set out upon a telephone 
undertaking, broadly speaking. The usual experience in telephone working 
was that 60 per cent. of the capital was actively employed, and 40 per cent. 
was lying comparatively idle in the shape of spare plant. It was always 
necessary to carry a large proportion of spare plant. His objection to Mr. 
Bennett's system was that it was an inflexible one, and that the duct capacity 
was insufficient for a growing system. He did not think the public of 
Hull, who had been accustomed to the common battery system, would be 
willing to revert to the old ring-through system. As to working expenses, 
he held that they were under-estimated to the extent of £2,500 per annum 
for staff alone. An estimate for a first-class properly-paid service would, 
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on Mr. Bennett's figures, show an annual loss to the Corporation of 
between £2,000 and £3,000. 

By Mr. Lavrrackx: A telephone service for only 2,000 subscribers was 
not worih providing. His estimate of working expenses and wages was 
not based upon the working of any English system, but he was fully 
acquainted with the English practice as to wages, &c. 

Mr. Laverack: I may say here that the Government are under no 
obligation to purchase the National Company's system, but only if it 
was “ fonnd suitable." "They are bound to buy ours. The Postmaster- 
General has said that ours is suitable. 

Witness: If the system were not in accordance with the one used by 
the Postmaster General in 1911 it would be regarded as unsuitable. He 
did not think the specification involved the approval by the Postmaster- 
General of Mr. Bennett’s system. In New York they had 62 per cent. 
of plant in use and 38 per cent. spare. Mr. Bennett's estimate of 12 per 
cent. did not give a fair idea of what will be the course of telephone 
operations from year to year. Mr. Bennett's cables did not meet 
requirements, and he considered his specification of cables & most 
unwise one. He stipulated 84 different sizes of cables, which 
was a great departure from standard practice, and would offer 
great inconvenience. It was a phenomenal specification, and was 
only suitable for a service which was not designed to grow. The 
proper system was to lay larger cables, and to distribute from joint 
boxes, which gave & flexible system of connecting and disconnecting 
cables of different sizes. Mr. Bennett’s system had joints, bu* they 
were permanent joints, and not flexible. If they were going to 
have an eflicient service there would be needed & very much more 
organised, better paid and trained staff than Mr. Bennett estimated 
for. On this item alone he estimated the annual expenditure at 
£3,000 more than Mr. Bennett. As to the depreciation of 2} per cent. 
allowed by Mr. Bennett, the general practice was to allow from 
5 to 74 per cent. He would advise the Corporation to allow 5 per cent. 
In my calculations I have taken depreciation as a thing entirely apart 
from sinking fund. 

Mr. J. E. RiNasnuRY said that the average cost of the lines of the 
National Telephone Co. (excluding lands and buildings) was £44.17s. 6d., as 
ghown by the published accounts of the company. "The average cost of 
the Post Office lines in London was £44. lls. 7d. He regarded Mr. 
Bennett's estimate as so arranged that it did not provide for expansion 
or development. If the system were only to be & temporary one, he 
would regard Mr. Bennett's estimate as a correct one. In the method of 
working he did not agree with the wages fixed. The central battery 
system was the general one, and he did not think that in a city as large 
as Hull tho **ring-through " system would be a success. He did not 
think that £300 a year was a sufllciently large amount for such a large 
system. He would put depreciation a little higher than Mr. Webb—at 
&bout 6 per cent. He had no hesitation in saying that the introduction 
of a municipal system was most undesirable from every point of view. 
He did not think, if this loan were granted, the system could be installed 
in less than a year. 

By Mr. Laverack: You object to competition ?—I do emphatically. 1 
am, of course, sorry to disagree with Parliament, but Parliament did not, 
in his view, advise competition. Although the National Telephone Co. 
were his best customers, he was not interested in preventing opposition 
to the company. 

Mr. James Watson asked if, supposing there were not sufficient sub- 
scribers to the municipal telephone service to meet working expenses, 
&c., could the Corporation increase the rates to meet the deficiency ? 

Mr. Laverack : Certainly. The money borrowed for this specific pur- 
pose is the only money that can be used for this purpose. 

The IxsrEcron: lf there is any deviation from the scheme now put 
forward it would have to be submitted to the Local Government Board for 
confirmation. 

Mr. Ronn, addressing the Court for the opposition, said the inquiry was 
very important to two classes of persons in Hull. Telephone users did not 
number 2 per cent. of the population of the city. It was a class business, and 
not a general business, therefore, if the municipal telephone service wus a 
financial failure the many would have to be taxed for the benefit of the few. 
Mr. Bennett's figures would lead them to suppose that a mere trifle of 
£40,000 would be required. But this would soon grow and involve a 
much larger expenditure. The Tunbridge Wells estimate in 1899 was 
£7,000, but in 1902 it had become nearly £30,000. At Glasgow the esti- 
mate was £07,000, but the actual expenditure to date was £270,000. 
That was an example of how money was spentin enterprises of that kind. 
Once they were committed to this scheme the Corporation must go on. 
Mr. Webb had put the capital expenditure in a few years’ time at from 
£150,000 to £200,000—it might be more than that. He felt the opposi- 
tion, in spite of the inspector's courtesy and fairness, were placed at a dis- 
advantage, because, when a scheme was brought forward by a local autho- 
rity, the Local Government Board, unlessthecontrary wasshown, imagined 
it was put forward with the approval of the citizens, and that it was & 
scheme which would benefit the community. His clients said that, in its 
nature, the telephone was an imperial business and not a local business, 
& class business and nota general business; and although it was true 
that the Legislature, by the Act of 1899, had contemplated competition, 
since that date the policy of the Government had altogether changed. 
The Postmaster-General had said that he couid not contemplate any 
Postmaster-General renewing a licence or allowing the business to pass 
out of his hands again. They had been told that the Act of 1899 urged 
and imposed competition upon municipalities, but it did nothing of 
the kind. The Select Committee of 1898 recommended competition 
but the Act did not in terms directly authorise competition, but said 
that where the Postmaster-General had granted a licence the local 
authority may” raise the money that was necessary. A war of 


rates had been spoken of, and that was the very thing the Post- 


master-General and the Government were desirous of avoiding 
Although the Legislature authorised municipalities to enter into that 
kind of business, it was the duty of the Local Government Board to 
inquire into the local circumstances, and to ascertain if the scheme would 
meet any public want, or whether it was merely duplicating an existing 
system that was efficient, and whether the state of the local finances 
justifed what the Postmaster-General had referred to as an experiment 
and, further, whether it was the general wish of the majority of the rate. 
payers that the system should be established. He admittcd that in 
1899 the Corporation received & mandate from the ratepayers to go 
ahead and establish a competing telephone service, but to-day 
the conditions were exactly the reverse, and the mandate was to 
refrain from embarking upon a hazardous experiment in view of 
the altered circumstances. The National Telephone Co. had spent a 
considerable sum of money upon the improvement of their svstem, and 
the result was that the National Company's service was thoroughly efli- 
cient and met all public requirements in Hull. Tunbridge Wells was an 
example of a municipality entering upon a business which it did not 
understand, and upon inadequate and delusive estimates. He (Mr Robb) 
condemned the ring-through ” system which the Corporation propcsed 
to adopt as being old-fashioned and obsolete, and one of these days 
the Corporation of Glasgow, who had adopted it, would wake up 
to the fact that instead of an eflicient system they had a mu:eum 
of telephonic antiquities and curiosities. The point which the 
opposition considered the crux of the question—the vital point— 
was the limited tenure of the Corporation’s licence. It was of little 
consequence whether they could equip their system in six months 
or 12 months. What position would they be in at 1911? They had been 
told they could get an extension of time. Why had they not done so? 
It was well known that the period of tenure was a strong oppositon 
point, and yet no step had been made to get the period of the licence 
extended. The Board of Trade had granted an extension of time for 
paying off the telephone loan. But what would be the position of the 
ratepayers, deprived of their business at the end of 1911, with regard to 
these instalments of interest to pay in 14 years, and the capital of the 
loan as well? As to the possibility of the Post Oflice buying up the 
system in 1911, would any business man combine with his own any 
system that was not uniform with his own? His point was, therefore, 
that on the score of probability, and having two alternative systems 
to select from in 1911, the Postmaster-General of that day would 
in all probability take the suitable“ one of the two—the one 
uniform with his own system. To say that any communication from 
the Postmaster-General, or the terms of the licence, or the 
specification, committed the Postmaster- General to any approbation 
of Mr. Bennett's system of working was to strain the words beyond 
their reasonable and fair construction. As to intercommunication, 
they were opposing this scheme on its general financial bearing, because 
it had the hazard of speculation. Although he knew it was the lesser 
evil of the two, it would still involve a war of rates unless it were on the 
terms arranged by the Postmuster- General in London — namely, an agree- 
ment between the two systems as to rates as well as intercommunication. 
Mr. Bennett himself did not regard intereommunication as safe. He 
seemed to regard irterceommunication as safe only to the larger service. 
This was a ratepayers’ question. The security of the ratepayers was 
being pledged for the benefit of the few. The Hull Corporation were 
going into this telephonic war without making adequate provision for the 
present or the future, and apparently without knowing anything regarding 
the enemy's position. 

Dr. Jackson, for certain ratepayers, said the proposed scheme was 
fraught with danger. Any telephonic system to be adequate must pro- 
vide for the requirements of every possible subscriber in the district, and 
if the scheme put forward were accepted the eastern part of the city 
would be in utter darkness so far as telephones were concerned. He 
asked the inspector to consider four documents: (1) The original circular 
of the Corporation, (2) the original estimates of Mr. Bennett, (3) the 
report of the Telephone sub-committee, (4) the alternative offer recently 
arrived at between the Corporation and the National Telephone Co. The 
proposed municipal service had no working capital, and the Corporation 
had no means of making it pay. In asking for the loan the onus on 
the Corporation was to show an overwhelming opinion in favour of the 
proposal. 

Mr. Lavrrack (Town Clerk), for the Corporation, submitted that the 
persons who had to decide whether the municipal telephonie system 
should or should not be entered into were the Corporation, representing 
the ratepayers of the city. The Act of Parliament —presuming there was 
a loss—said: If there be a loss, it shall be chargeable upon the rates, 
and you shall not borrow for it.” 

The Inspector: If the Local Government Board form the view that 
this scheme is likely to result in loss, involving a permanent charge upon 
the ratepayers, they will not give their sanction to it. 

Mr. Laverack: According to the opposition, there is going to be no 
demand for a municipal telephone service. But the chief ground of 
objection of the experts called by the opposition was that the Corporation 
were entering upon a project which would expand largely, and that no 
provision was being made for the expansion! "The Corporation preferred 
to work on safe lines, and to secure the extra customers before making 
extra provision, The Corporation had in Mr. Bennett and Major-Gen. 
Webber two of thecountry's best telephone experts—men who gave their 
evidence on actual experience, whereas the opposition experts based 
their evidence on assumption. Mr. Bennett was in the service of the 
National Telephone Co. for years, and had carried out numerous telephonic 
installations at Tunbridge Wells, Portsmouth, Swansea, Guernsey and 
Brighton. It was due to the Corporation of Hull that the National 
Telephone Co.'s system in that city had become an efticient one. If the 
Corporation system were purchased in 1911 they might safely assume 
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they would receive at least their £26,000, which, with the sinking fund, 
&c., would make up the £44,000 now applied for. Reference had been 
made to the agreement between the National Telephone Co. and the 
Corporation regarding the company's wayleaves. 

The IxsrEcron: In the event of the loan being refused, would the 
Corporation continue that agreement? 

Mr. Laverack: The Corporation could scarcely depart from the agree- 
ment, as the telephonic convenience of the city would ba at stake. 

Ald. Lananp: If we are driven to it we may pull up their underground 
cables. 

The IxseEcron: If the company drive out the Corporation by compe- 
tition would you then say to tem, Take your cables away“? 

Mr. Laverack: No; we should be under our latest agreement. If the 
Corporation find themselves practically beaten, then the agreement would 
fall to the ground, as there would then be no intercommunication. We 
are quite prepared to enter into competition with the company. They 
are tied with the flat rate, and we have the advantage there. ‘They are 
tied to other towns as to flat rates. 

The Inspector: They may have an equivalent to the flat rate in a toll 
rate. Has the Postmaster-General any power to say to them, “ You 
cannot cut down the rate“? 

Mr. Laverack: There is power on the part of any large town to say, 
“If you are giving a service for one town for practically less than the 
flat rate, you must give it to us." 

Mr. Ronn and Dr. Jackson (together): That applies to flat rates only. 

Mr. Laverack: Our position with the company is that we shall have 
intercommunication to begin with, while the company would have the 
right to continue to put their pipes under the streets. The company 
could compete with the Corporation in all rates except the tlat rates. 

The long inquiry terminated with the remark from the Inspector 
that he thought the Local Government Board would have no difficulty in 
arriving at a decision. 


Kingston on-Thames.—The public arc lighting has recently 
been extended by 35 new Gilbert double-carbon arc lamps, bringing 
the total to 76. Each of the lamp columns (old and new) is pro- 
vided with Prestwich and Burt's safety lock, and on each column 
there are two incandescents, which are switched on automatically 
when the arcs are extinguished at 12:30 a.m. 


Leeds.—A new tramway route, between Malvern-road, Beeston 
Hill and Kirkstall-road, was opened on Wednesday. The Board of 
Trade have sanctioned an increased speed on many of the routes, and 
in order to obtain a further concession in the same direction, the 
Tramways department are fitting the whole of the tramcars with the 
Westinghouse electric brake, at an estimated cost of between £8,000 
ard £9,000. 


Leith.— The Corporation have decided to purchase the lines of 
the Edinburgh Street Tramways Co. within their district, and to 
convert the system to electric traction. 


Light Railway.—The Southend-on-Sea and District Light Rail- 
ways (Extensions) Order has been submitted to the Doard of T rade for 
confirmation. Objections by Sept. 17. 


London County Council Tramways.—It is announced that 
Islington Council have abandoned the idea of convening a confer- 
ence to discuss the system of electric traction to be adopted on the 
northern section of the London County Council tramways, but are 
still in favour of the conduit system. Shoreditch Council appears 
to be of the same opinion, but, as the adoption of the conduit system 
would necessitate expensive road widenings, to the cost of which 
Shoreditch might be called upon to contribute, the subject has been 
referred to the Works committee for report. 


London United Tramways Provident Society.— Oa Friday 
last the annual meeting of this society was held under the presidency 
of the managing director, Mr. J. C. Robinson. The report stated 
that during the year subscriptions amounted to £793, and £1,010 
had been disbursed in sick pay and funeral allowances. Subscrip- 
tions amounting to £390 had been received from the directors 
There was a credit balance of £854. Membership had increased from 
800 to 1,400 during the year. 


Londonderry-Moville Railway. — The Londonderry -Moville 
Electric Railway Syndicate (Ltd.) give notice that they intend to 
apply to the County Councils ot Donegal and Londonderry and to 
ths Borough Council of Londonderry for approval of their scheme 
for the construction of light railways or tramways from Londonderry 
to Moville. The promoters also intend to apply for an order in 
Council under the Tramways (Ireland) Acts to authorise the con- 
struction and working of the lines by electric or other power, 


Manchester.—On the motion of the chairman of the Tramways 
committee (Mr. Boyle), the Corporation on Wednesday authorised 
the committee to carry out the provisions of the Manchester Southern 
Tramways Act, 1903, so far as they affect the Corporation, and to take 
such action and enter into such arrangements as they may deem 
ad visable. 

Mr. Boyle said that tramways were to be constructed from Barton 
Bridge to Stretferd, on through Northenden, and to connect with the 
tramways of the Stockport Corporation at Gatley. 
would be formed a complete ring of tramways round the city on its 
southern side. There was also to be an extension along the main road 


In that way there 


from Stretford to the boundary of Altrincham, with which town Man- 
chester would shortly enjoy through communication, under an arrange- 
ment to be concluded with Altrincham Council. They would thus 
acquire connections along all the main roads with the surrounding towns. 


Mansfield Woodhouse.—The Council have resolved to apply for 
& provisional electric lighting order. 


Municipal Telephony.—The auditors (Mesera. Jackson, G urlay 
and Taylor) have issued their report on the accounts of the Glasgow 
telephone department for the year ended May 31, which were 
abstracted in our iesue of the 14th ult. The report states :— 

That no depreciation has yet been provided for, nor has any portion of 
the sum standing at debit of preliminary and general expenses in capital 
account been written off out of revenue. 

The sums formerly charged to preliminary and general expenses for 
salaries, engineer's commission and stores clerks’ wages have now been 
allocated to different sectional capital accounts on basis of wages paid, 
and the charge under these headings for last year has been similarly 
dealt with. : 

Sinking fund has been charged against the year’s revenue on the 
amount borrowed at May 31, 1902, and has been paid, thus leaving the 
sinking fund on the sums borrowed during the course of each year for 
the broken period between the date of borrowing and May 31 to be pro- 
vided for later, during the currency of the loans, and this appears to meet 
the requirements of the Act of Parliament. 

As in former years, we have not audited the stores books, but have 
taken the figures brought out at the end of the year as certified by the 
superintendent of stores, and we are pleased to be able to report that 
these books appear now to be satisfactorily kept. 

As mentioned in our last report, we understand that the committae has 
approved of the basis on which the revenue is allocated as between the 
year under audit and the succeeding year. 

In our opinion the time has now come when the canvassing expenses 
should form a charge against revenue. 

A new alphabetical list of subscribers to the municipal telephone 
service of Portsmouth Corporation is just issued, and shows that the 
system is receiving support in this busy seaport town. The call 
offices, of which there are over 30 already established, enable the 
public to use the service at 1d. p2r five-minutes’ conversation. The 
police and fire brigade are connected, and, in addition to Portsmouth, 
Cosham, Fareham and Gosport exchanges are now open. The Post 
Office trunk lines enable communication to be established between 
the rubscribers to the Portsmouth municipal service and the 
remainder of the United Kingdom. The useful facilities offered by 
the Post Office connection in relation to the sending and receipt of 
telegrams by telephone, &., are available to Portsmouth subscribers. 
The service is a continuous one, day and night, Sundays included. 


New South Wales.—The report of the Railway Commissioners 
for the quarter ended June last show that there are 124 miles of 
tramways in the State, mostly electric. The receipts on the whole 
of these lines during the quarter were £191,391, an increase of 
£29,731 over the corresponding period of the previous year. The 
passengers carried numbered 33} millions. 


New York.—It is stated that Mr. W. C. Whitney and other 
leading New York financiers have acquired control of the Metro- 
politan Securities Co. (which owns the New York Metropolitan 
Street Railways), and aleo of all the other local railway and illumi- 
nating companies, in order to consolidate all the travelling and 
lighting systems of New York city. | 


Newcastle-on-Tyne.— The Corporation on Wednesday authorised 
the Tramways committee to procced with the work of connectiog up 
certain sections of the municipal tramways, | 


Newport (Mon.).—' The Corporation recently applied for sanction 
to a further loan of £58,700 for additional plant, &c , at the elec- 
tricity station. The local Ratepayers’ and Property Owners’ Asso- 
ciation have sent a protest to the Local Government Board against 
this further loan. 

It is stated by the association that of the moneys now proposed to be 
borrowed a portion has already been spent, and it was understood by the 
petitioners that there is an enormous overdraft at the bank. The Local 
Government Board have replied that, provided the association can satisfy 
the Board that they in fact represent to a material extent the ratepayers 
of the borough, they will furnish the association with a copy of the esti- 
mates of the cost of the proposed works as soon as received from the 
Corporation. 


North London Tramways.—Notice is given of intention to 
apply to the Board of Trade for approval of the transfer of the tram- 
ways and undertaking authorised by the North London Suburban 
Tramways Order (1879) and the North London Tramways Act (1882), 
so far as the same are situated within the Administrative County 
of London, from the North Metropolitan Tramways Co, to the Metro- 
politan Electric Tramways (Ltd.) at an agreed sum, er, failin 
agreement, a sum to be determined by an arbitrator to be appointe 
by the Board of Trade. Objections to Board of Trade by Sept. 16. 


Northampton.—At a meeting of the Tramways committee last 
week the tenders received for the supply and erection of the gene- 
rating plant for the proposed tramway power station and for the 
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construction and equipment of the permanent way, &:., were opened. 
There were altogether about 100 tenders and one firm tendered for 
the whole of the work at 285,292 and £84,292. ‘The aggregate of 
the lowest tenders received for the various sections exceed either of 
these two figures, The covering estimate of the borough surveyor 
(Mr. A. Fidler) is £85,000. The Board of Trade have sanctioned 
a loan for carrying out the work, as follows :—Ten years for cara, 
20 years for plant, and 30 years for permanent way. 


Penmaenmawr.—The District Council have decided to obtain 
a report from an engineer as to the advisability of establishing 
electricity supply. 


Perth.—The receipts of the electricity department for the past 
year were £4,456 and expenditure £2,527. Interest amounted to 
£1,275 and sinking fund to £666, leaving a net balance of £79. 11s 2d , 
against a deficiency of £117 in the previous year. Capital expen- 
diture stands at £44,409. In the current year’s estimates revenue of 
£6,079 and a surplus of £187. 63. bd. are anticipated. 


Provisional Orders Revoked.—The Brecon and Aylesbury 
Electric Lighting Orders have been revoked as from Aug. 25 and 27 
last respectively. 


Railway and Tramway Competition.—At the meeting of the 
Oldham, Ashton and Guide Bridge Junction Railway Co. the chair- 
man (Mr. Chapman, M.P.) said there had been a diminution of over 
£1,000 in receipts from passenger and parcel traffic during the half- 
year, chiefly due to electric tramway competition. There had been a 
decrease of 71,000 third-class passengers. 


Railway Companies’ Motor Cars.—Iu common with other rail- 
way companies, the North-Eastern Railway Co. are endeavouring to 
meet the competition of electric tramways for short-distance tratlic 
by the adoption of motor cars, and have recently been making trial 
trips with three new cars, intended to carry 16 passengers and 10 cwt. 
of luggage each, between Beverley and Beeford. 


Riga.—In connection with the opening up of the chief cities of 
the Russian empire to British trade, it is contemplated to establish 
agencies for British manufactured goods at the principal ports of 
entry into the country where, we understand, exhibit will be made 
of such articles as are considered suitable for the Russian markets. 
Riga has been selected as a centre for such an agency. 


Royal Naval Volunteer Reserve.— In the regulations just issued 
for the Royal Naval Volunteer Reserve, setting out the constitution 
and establishment of that body, the desire is expressed that among 
the “leading men and men” there shall be as many as possible 
qualified by trade to act as telegraphists, electricians, armourers or 
artisans, and the authorised establishment for divisions, and 
the companies composing these, include 92 leading men and 
men per company, or 460 for a division of five companies. In 
addition to the lists of commissioned and non-commissioned 
officers and men composing these companies, there may be added 
to each company unit such number of trained signalmen as 
the Admiralty from time to time may direct. These signalmen must 
be proficient telegraphists. The capitation allowance granted to 
naval volunteers is 353. annually for each efficient, with an additional 
allowance per annum for all hands employed as electricians or on 
engine-room work of £1. 103., and in signalling and telegraph work 
£4. The regulations, which are price 6d., contain much matter of 
1 to those likely to join the Royal Naval Volunteer Reserve 

orce. 

St. Helens. —Sanction to a loan of £3,440 for electric lighting has 
been obtained by the Council, the period being 21 years. The Local 
Government Board have excluded £80 the amount of debt out- 
standing in respect of work to be superseded. 


Salford.—The Council are recommended to apply to the Local 
Government Board for permission to charge £34,443, expended on the 
main building of the electricity works, machinery, plant, mains, &c., 
against the borrowing power of £43,282 granted for feeders, cables, 
section boxes and electrical equipment for the tramways, but not used. 
If such permission be declined, application will be made for additional 
sanction to borrow £34,443, or such further sum as may be found 
necessary to cover this excess expenditure. 


Scarborough.—The Streets and Buildings committee have asked 
the Scarborough Tramway Co. to state their terms for transferring 
their powers for the construction of tramways to the Corporation. 


Shoreditch (London).—It was reported to the Borough Council 
on Tuesday that there had been a deficiency of £110. 19s. 5d. on the 
combined electricity supply and dust destructor uudertaking for the 
past year, after paying all expenses, interest and sinking fund 
charges, and after paving interest on and part repayment of mortgage 
debt amounting to £12,215. Of this £3,796. 11s. 10d. was referable 
to Haggerston extensions, although the new station was working only 
for about five months in the year. The loan debt paid off now 
amounts to £10,610. 23. 5d. As the Lighting committee estimate a 


surplus for the year ending March, 1904, the deficiency has been 
carried forward. 


South Shields.—A special meeting of the Corpora ion will be 
held on Monday, when the revised offer of the South Shields Tram. 
way aud Carriage Co. for leasing and working the lines will be con. 
sidered. The company ask for a lease for 28 years, and offer to 
relieve the borough of the debt of £9,000 against the tramway 
account, and pay interest and sinking fund on the capital cost of 
electrical equipment by the Corporation. The compiny would 
further make a contribution towards the cost of street widening, &. 


Southern Italy.—4A company has been formel at Capri to supply 
current for electric lighting, and part of the company's scheme of 
operations is the construction of a funicular railway from the small 
port on the north side of the island to the village at the top of the 
hill. As excellent bathing is available here, it is anticipated that the 
railway will greatly add to the prosperity of the district. 

The San Leucio Silk Works Co. owns & very handsome factory 
building at San Lucio, which is the only establishment in Italy 
where every branch of the silk industry is carried on, from the 
cocoon to the manufactured article. The establishment, which 
employs about 600 hands, is lighted throughout by electricity. 

A electricity generating sta-ion is now in operation at Salerno, and 
is supplying current for lighting and power. Many factories in the 
neighbourhood are taking current and converting their workshops to 
electric driving. 


Stourbridge.—The Board of Trade have extended the term of the 
electric lighting provisional order for another year, and the Council 
have decided, on the recommendation of th» Destructor and Railway 
committee, to erect electricity supply and refuse destructor works 
on land adjoining the main drainage pumping station. Plans and 
estimates for the scheme are to be obtained. 


Swansea.—The Tramways committee have decided to construct 
extensions of the tramway system, aud tenders are to be invited. 


Swinton and Pendlebury.— The electric tram ways in this di: 
trict are worked by the Salford Tramways committee, who complain 
that the inefficient gas lighting of the routes by the Manchester Gis 
department is a source of danger and increases the risk of accident. 


Telpherage in Goods Yards.—The handling of goods in railway 
stations, factory yards and similar places is worthy of still greater 
attention thau 1t has received hitherto, as the application of a quick 
and convenient means of transport often means a considerable saving 
in time and labour. In connection with installations of machi- 
nery for such work the following notes, communicated by Messrs. 
Siemens Bros. & Co, who supply such plants, are of interest :— 

The work which telpherage can readily undertake with advantage may 
be divided into three classes—viz. (1) Removal of goods from trucks, 
standing on rails, to warehouses or goods sheds; (2) the transference 
of goods to waggons or trucks for local distribution; (3) the removal 
of goods to other rails for reloading in other trucks. The telpher line 
is supported on posts or bents, or is suspended from overhead beams. 
Locomotive power is furnished by a double telpher to which is attached 
an electric hoist. Suspended. below this is a carrier, which, although 
usually of the platform type, may be of any convenient form (sling, 
bucket or hook). After the carrier has been loaded, it is raised by the 
hoist and conveyed by the telpher to its destination. In interiors it is 
generally desirable and of advantage to employ steel girder rails for the 
track construction. The speed of the telpher (which is, of course, driven 
electrically) is, on straight level stretches of the track, from 800 to 
1,500ft. per minute, or higher if circumstances permit. 


Torquay.—The Town Council have increased the salary of the 
borough electrical engineer from £300 to £350 per annum. Mr. 
Storey had had an offer from Messrs. Davis and Soper, on behalf of 
the Port Elizabeth (South Africa) municipality, of the position of 
borough electrical engineer, at £600, rising by annual increments of 
£50 to £750 per annum, but in view of the increase now arranged 
for, Mr. Storey has decided to remain at Torquay. 


Workhouse Lighting.—Dartford Guardians have obtained esti- 
mates for lighting the workhouse by electricity and by gas. The 
tenders will be discussed at a future meeting. 


Worthing.—An unopposed inquiry was held here last week into 
the application of the Council to borrow £2,835 for electric lighting 
extensions, 


Outings, &c.— The first annual outing of the staff of Stepney (Lon. 
don) Borough Council electricity works took place on Saturday last. 
Clacton-on-Sea was visited, the party being favoured with fiue 
weather. Mr. Young presided at the dinner (in the absence of 
Hr W. C. P. Tapper, who was on holiday), supported by Mr. A. J. 
quire. 
The Old Mill House at Horton Kirby, Kent, has baen recently 
taken by the N.S. E'ectric Storage Co. and converted into works 
premises where the manufacture of the N.S. storage battery will be 
carried on. The electric light was switched on for the first time a few 
days back, and occasion was taken to give the staff and workmen 8 
social evening, which was presided over by Mr. J. T. Nisbet, the 
managing director of the company. The function proved a very 
successful one, a large party sharing in the festivities of the occasion. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day : New Catalogues, Price Lists and similar matter early in the week. 


TENDERS INVITED. 


Bermondsey (London) Borough Council invite tenders for the con- 
struction, supply and erection of two dust destructor cells, with 
furnaces, flues, &c., and storage bins, water-tube boiler and brick- 
work settings; storage tank, with supports for same ; and exten- 
sions to steam, feed and exhaust piping system ; also for construction, 
supply and erection of two 300kw. steam generators, two 20kw. 
feeder boosters and one 15kw. motor-balancer and sundry switch 
gear and connecting cables Specifications, &c., at the Town Hall, 
Spa- road, Bermondsey, and specifications may be inspected at, but 
not obtained from, the offices of the consulting engineers (Messra. 
Kincaid, Waller, Manville and Dawson), 29, Great George-street, 
Westminster. An advertisement gives further particulars Tenders 
to town clerk (Mr. Frederick Ryall) by noon Sept. 21. 


Johannesburg Council invite tenders alternatively for gas-generating 
plant and for gas motors, or steam motors and electric generators 
and all accessories. An advertisement contains further particulars. 
Specifications, &c., after Sept. 7, from the town clerk, Johannesburg, 
or at the offices of the consulting engineers (Messrs. Mordey and 
Dawbarn), 82, Victoria-street, Westminster, S. W. Tenders, addressed 
to Messrs. Mordey and Dawbarn, by noon Oct. 19. The tenders will 
be opened, on behalf of the municipality, by Lord Monkswell, chair- 
man of the London County Council, and Major O'Meara, R.E., 
C.M.G., and will then be handed over to the consulting engineers 
for analysis aud report. 


Southend on-Sea Corporation invite tenders for the supply and 
fixing of steam dynamo, boiler and condenser at their electric light- 
ing station, "Tenders to the town clerk (Mr. W m. H. Snow) by noon 
Sept. 14. 

Kirkcaldy Corporation invite tenders for wiring and supply of all 
fittings complete for installing the electric light in the memorial 
halls in Bennochy-road, Tenders to town clerk (Mr. Wm. L. 
Macindoe) by Sept. 14. See advertisement. 


Stoke-upon-Trent Corporation invite tenders forsupply and erection 
of pipe work, non-conducting covering und water-softening plant. 
Tenders to town clerk (Mr. Jno. B. Ashwell) by 5 p.m. Sept. 11. 


London County Council invite tenders for four 5,000 H P. steam 
engines for their Greenwich generating station. "Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

Croydon Corporation invite tenders by 14th inst. for builders’, 
smiths' and ironmongers' work connected with the extension of the 
electricity station buildings. 

Great and Little Unsworth Council invite tenders for electric 
lighting of portion of the parish. Tenders by 9th inst. to Mr. J. R. 
Elliott, Fern House, New Washington, Co. Durham. 

Bradford Corporation invite tenders by Oct. 1 for construction of 
about 13 miles of light railway or tramway in connection with their 
intended Angram storage reservoir works. 

Huddersfield Corporation invite tenders by Sept. 16 for about 
30 tons ot steel girder tramway rails, with fishplatea, tie rods, bolts, 
trolley ropes, bracket arms, overhead line material, &c. 

Salford Electricity committee invite tenders by 19th inst. for 
about 2,500yds. of 7/14 high-tension, plain, lead-covered, insulated 
concentric cable. 

Hills Plymouth Co. (Ltd.), Merthyr Tydfil, require tenders until 
Sept. 12 for electric appliances for 12 months, 

Leeds Corporation invite tenders for concrete engine and dynamo 
foundations at Whitehall-road electricity worke. Tenders by 15th inst. 

Leeds Tramways committee invite tenders for the right of adver- 
tising upon their tramcars, Tenders by Sept. 14. 

Whitechapel (London) Guardians invite tenders by Sept. 12 for 
the electric lighting of a portion of their infirmary. 

Glasgow Corporation Police department invite tenders for wiring 
the Baltic-street baths and washhouses, Tendera by 16th inst. 

Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. Tenders to secretary, Westmoreland-street, Dublin, by Oct. 5. 

Tenders addressed Chairman of Tender Board, Pretoria, will be 
received until noon Oct. 30, for the electric lighting of the town of 
Potchefstroom, Transvaal. Specifications, &c., can be obtained on 
written application to the Assistant Colonial Secretary for Urban 
Affairs, Pretoria. 

The municipal authorities of Newenberg (Germany) invite tenders 
for erection of electricity worke. 

Gefle (Sweden) Municipal Council invite tenders until Oct. 15 for 
"ix electric cranes. 

Calais (France) Municipality invite offera for a concession for the 
supply of electric current from May 1 next. 


The French Post and Telegraph authorities invite tenders until 
Sept. 10 for 190 tons of bronze or copper wire and 12km. of sub- 
marine electric cable core. "Tenders to 103, Rue de Grenelle, Paris. 


The East India Railway Co., Nicholas-lane, London, E. C, invite 
tenders by 9th inst. for electric overhead travelling cranes, electric 
pumping installation, feeder panel, insulated cables, &c. 


The Spanish Postal Telegraph Department invites tenders for tho 
supply of Morse telegraph apparatus and Ericsson telephone instru- 
ments, &:., of the total estimated value of about £2,150. Tenders 
will be opened on Sept. 19, The Madrid Gazette of Aug. 30 contains 
t particulara, and can be seen (by appointment only) at these 
oflices. 

The Madrid Gazette of Aug. 23 calls for tenders for the lighting of 
thetown of Pozoblanco by electricity, the concession to be for 10 years 
on the terms set out in the Gazette. Tendera will be adjudicated 
upon on Sept. 27. A copy of the Madrid Gazette can be seen at these 
offices (by appointment only). 


TENDERS RECEIVED AND ACCEPTED. 


Bolton Corporation have accepted the tender of Walter Scott 
(Ltd.) for the supply of tramway rails. It was recommended by the 
Tramways committee that the tender of a Belgian firm (Jacob & Co.) 
should be accepted, but this recommendation was rejected by the 
Council. 

Dartford District Council have accepted the tender of Hodgson 
and Stead for a 10-ton weighbridge for the electricity department at 
£58, and that of P. Miller for rain-water piping at £22. 

Swindon Corporation have accepted the tender of J. G. White & 
Co. (L'd.) for supplying and laying rails, points, crossings and 
accessories for tramway permanent way at £22,683. 

Finchley School Board have accepted the tender of Farmer & Co. 
for wiring the higher elementary school at £220, while the same 
firm has also been given the order for wiring the North Finchley 
school at 14s. 6d. per point. 

West Ham Corporation have accepted the tender of the British 
Thomson-Houston Co. for a traction switchboard (with Elliott instru- 
ments), booster, &c., for £2,183. 

Ecclesall Guardians have accepted the tender of Wm. Johuson & 
Co. for the electric lighting of the Union offices. 


BUSINBSS NOTICES. 


The busine:s of Stern Bros., 57, Gracechurch-street, London, E. C, 
has, from June 17 last, been converted into a company, in which 
Messrs. I. Stern, L. Stern and I. Sonneborn are directors, and will 
continue their active interest. No change has been made in the 
personnel of the firm or its officers, and Messrs. Wallach Bros. will 
continue to act as general managers for Great Britain and the colonies. 
Messrs, Wallach Bros. will continue to siga per procuration for the 
new company, the style of which will be the Stern Sonneborn Oil Co. 


Messrs. L. I. Robinson and R. G. W. Ellis, trading as Lionel 
Robinson & Co., electrical engineers, &c., 9, Carteret-street, West- 
minster, S. W., and Salem-road, Moscow-road, Bayswater, W., London, 
have dissolved partnership. 


Mesere. L. Barlow and James Young, tradiog as Barlow and Young, 
electrical and general engineers, 8, London-street, London, E. C., 
have dissolved partnership. Debts by Mr. Barlow, who continues 
under old style. 


Messrs Paul Hensel, Otto Renert and F. J. Zelzer, trading as 
P. Hensel & Co., 12, Long-lane, London, E C., have diesolved partner- 
ship. Debts by Mesers. Renert and Hensel, who continue under old 
style. 

BANKRUPTOIBS, LIQUIDATIONS, &c. 

The first meeting of creditors of John P. Child, electrical engineer, 
180, Powis-street, Woolwich, and 169, Piedmont-road, Plumstead, 
was held on Monday. Gross lia’ lities £713. 83. 3d., of which 
£701. lla. 3d. expected to rank; assets £98. la. 5d., from which 
£11. 17s, has to be deducted for claims of preferential creditors, 
leaving a deficiency of £615. 63. 10d. The receiving order was made 
on Aug. 13 on debtor's petition, and an order for administration has 
been made. Debtor has been in business as an electrical engineer at 
Woolwich, trading as J. P. Child & Co.,since 1899. He had no 
capital of bis own, but had borrowed about £400 at 4 per cent. 
Insolvency attributed to insufticient trade. 

The Morley-Fletcher Wave Power System (Ltd.) is to be wound- 
up rey. Mr. D. F. Basden, 33, St. Swithin’s-lane, London, 
E C., is liquidator. A new company—the Wave Power Co. (Ltd.)— 
is to be formed. 


George F. Milnes & Co. (Ltd.) is being wound up voluntarily. 
Mr. Max Meyer, Hadley, is liquidator. Claims by Oct. 15. 


Electrical Engineering Works for Sale.—Particulars are given 
in an advertisement of modern electrical engineering works, in 


Salford, which are for sale as a going concern and are equipped with 
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up-to-date machinery for economical production. Particulars from 

essrs. David Smith, Garnett & Co., chartered accountants, 25, Booth- 
street, Manchester, or from Messrs. Wheatley Kirk, Price & Co., 
Albert-square, Manchester. 


Factory Premises for Sale—Newly-built freehold factory 
premises, conveniently situated in the northern district, are to be let 
or sold. Particulars; from Messrs. Dunn and Hilliard, solicitors, 
1, Guildhall.chambers, Basinghall-street, London, E.C. See also 
advertisement. 


Plant, &c., for Sale-— Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternator?, steam and 
gas engines, motors, private lighting installations, &. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E.C. See 
advertisement. 

A 12 n.r. Hindley engine and a 15 n.r. boiler are offered for sale 
by Messrs. G. R. McKenzie & Co. (L*d.), Joinery Works, ()1:en’s- 
road station, Battersea, Londop, S. W. See advertisement. 


A 15 n H. r. Otto- Crossley gis engine, a Kennedy dynamo (135 volta, 
60 amperes), switchboard, 53 Chloride cells, &c., are advertised for 
sale. Applications to Mr. C. Bennett, ltassell-street, Stroud. 


A combined Davey-Paxman compound engine and E.C.C. con- 
tinuous.current shunt-wound dynamo, with switchboard and ius‘ru- 
ments, &c., are advertised for sale on another column. Applications 
to Messrs. Gordon, Wilkinson & Co., Kuifesmithgate, Chesterfield. 


Messrs. Pollock, Brown & Co., Union Wharf, Southampton, have 
Wheeler condensing plant for sale. See advertisement. 

A new inverted high-speed engine, suitable for dynamo driving, is 
for sale, by Messrs. David Carlaw & Sons, II, Finnieston-street, 
Glasgow. See advertisement. 


Water Power for Sale.—Water power mills in Derby are for 


sale, close to centre of town, railway station and canal. Apply 
Morledge Mills, Derby. See advertisement. 


Engineering Businesses for Sale.—A firm of rolicitors have 
several sound engineering businesses (with works in London) for sale, 
from £1,000 to £3,090 ; they also offer partnerships, &c. An adver- 
tisement contains further particulars. Applications to C, care of 
T. B. Browne’s advertising offices, 163, Queen Victoria-street, E C, 

Non-lifting Injectors for Low-pressure Boilers.— Messrs. 
Holden & Brooke, West Gorton, Manchester, forward their pamphlet 
No. 39, giving particulars of a special class of non-lifting injectors 
for working at the lower steam pressures, The illustration shows 
an example of this form of low-pressure feed apparatus for heating 
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plant. This type of apparatus requires fixing so that the water runs 
to the injector. Where the water supply is under the floor the 
injector may be immersed in the tank and will force into the boiler 
against the required height. It is claimed that pressures as low as 
2lb., or, under suitable conditions, atmospheric pressure, may be 
worked at if these conditions are stated at the time of ordering the 
injector. 

Liquid Fuel.—Some particulars of Kermode's system of the appli- 
cation of liquid fuel reaches us from the owners of Kermode's Liquid 
Fuel System, 62, Dale-strect, Liverpool, who claim that their system 
is available for batteries of boilers such as are fitted in electric power 
stations, and that, in the London dittrict especially, the system will 
compete favourably with coal at present prices. 


Small Motors.—Messrs. Crompton & Co. have prepared a new 
list of small motors for rucning on either 100-110-volt, 150-volt, 
200-220-volt or on 400-440-volt circuits. They have fitted up at 
their fine works at Chelmsford a department for this branch of work, 
and a photograph that we have before us of this department shows at 
the same time the care and attention which the firm has decided to 
give to this branch of their extensive manufacturing business, A 
number of machines are shown ready for delivery, and there are also 
assembled large stocks of standard parts, so that orders for these 


small motors of from } B.H P. to 40 B. H. P. can be supplied at short 
notice. The motors are fitted with slotted drum-wound armatures, 
self-oiling bearings, and pulleys for belt driving, and the motor 
starters listed are fitted with automatic no-voltage release. The 
motors running at the higher voltage (400-440) can be used on 500. 
volt circuits, but will then run at slightly increased speeds. In call- 
ing attention to this departure, Messrs. Crompton write us as follows: 

Having for some time felt that theremust be à demand for motorsof small 
powers for industrial and domestic purposes, we decided to devote attention 
to the subject. "The result showed us at once that the high price of these 
small machines has prevented their extended use; further, that when 
attemptshave been madeto supply small motorsat low pricesithas generally 
been at the expense of workmanship and materials. We have in the 
past manufactured these small motors in small quantities, but to enable 
us to meet the increasing demand for them, we have resolved to avail 
ourselves fully of the modern machinery with which our shops are equipped 
and to manufacture these motors in very large quantities. The con- 
sequent saving in manufacturing cost has enabled us to meet the price 
question. 

“Surveys for Electrolysis and their Results.“ In connection 
with the article in our last issue, entitled as above, Mr. J. T. Pearson, 
of Burnley, has sent us a pamphlet quoting the evidence given 
by the Gas companies! witnesses before recent Parliamentary Com- 
mittees, and containing a brief description of his tramway system 
without overhead equipment. He proposes to lay the go and return 
conductors in the grooves of the two rails, but he does not give par- 
1 as to the method in which he proposes to insulate them from 
the raila. 


The Steam Tarbine.”— Messrs. Longmans, Green & Co. announce 
that they are publishing a new edition of **'The Steam Turbine," by 
Robert M. Neilson. The size of the volume has been nearly doubled. 
Large additions have been made to the chapters descriptive of the 
Parsons and De Laval turbines, including dimensioned drawings. 
Illustrated descriptions are now given of the Westinghouse- Parsons, 
Curtis, Stumpf, Seger and Schulz steam turbines. Indicator dia- 
grams are shown, taken from the latter turbine by Herr Schulz's 
ingenious device. The new Rateau governing device is described. 


Catalogues, &c.—A greatly enlarged and improved edition of the 
boiler covering catalogue of the United Asbestos Co , Dock House, 
Billiter-street, London, E. C., is issued, and forms a comprehensive guide 
to the use of this material in the covering of boilers, steam pipes, &c. 
The United Company are contractors to all the principal Govern- 
ment departments, British, colonial and foreiga railways, the Indian 
Government, the Trinity House, &c., and are the actual manufac- 
turers at their works at Harefield and Millwall of the numerous 
articles described in this and other catalogues which are available to 
users of asbestos goods. The catalogue under review shows numerous 
installations where ** Salamander ” boiler-covering composition has 
been employed in collieries, electricity generating statione, hotels, 
works, hydraulic power stations, laundries, &c., and gives a good idea 
of the extent of the company's business in this particular branch. 


We have to acknowledge from Messrs. Wm, Aug’s. Gibson (Ltd.), 
28, Fleet-street, London, E.C., makers of electric, hydraulic and hand- 
power lifts, the receipt of an envelope opener, which makes an 
effective advertising device. 


Pamphlet No.150, issued by the British Thomson-Houston Co., 
describes and illustrates horizontal cylinder air compressors. 


Messrs. Gabriel and Angenault, 15, Victoria-street, London, S W., 
have ready a pamphlet dealing with the merits of “ Roburine" and 
“ Mineralite ” as insulating materials, and illustrating cells and acces- 
sories for accumulators, trolley line details, arc lamp parts, resistances, 
&c., made from these materials. 


Messrs. Hudson and Bowring, St. James'a.square, Manchester, call 
attention to an arti:le on tramway life-guards published in the 
Manchester Guardian of Aug. 26, and especially describing the 
Hudson- Bowring type of guard. 


Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manufac- 
tured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 26 to Sept. 1 with the 
ports destination :— 

Aden, £24. Africa—Beira, £596; Cape Town, £220; Delagoa Bay, 
£48; Durban, £1,060 (including £155 telegraph material); East London, 
£1,898 (including £563 telegraph material); Port Elizabeth, £131. 
Australasia—Adelaide, £40 (including £577 telegraph material) ; Brisbane, 
£106 ; Christchurch, £38; Melbourne, £36; Otago, £520; Perth, £334; 
Sydney, £528 (including £393 telegraph material); Townsville, £180; 
Wellington, £592. Belyium— Antwerp, £395. — Brazil--Maceio, £33; 
Rio de Janeiro, £247. Burma—Rangoon, £79. Canada Montreal, 
£21; St John (N.B.), £52; Toronto, £85. Ceylon—Colombo, £178. 
China— Shanghai, £151 (including £32 telegraph material). Cochin China 
—Saigon, £40. Colombia—Santos £383. Denmark —Copenhazen, £53 
(telegraph material). Gibraltar, £45. Holland Amsterdam, £20; 
Flushing, £56; Rotterdam, £40 (telegraph material). India—Calcutta, 
44,062; Madras, £19. Japan—Yokohama, £269. Russia- St. Petersburg, 
£307. Total £12,825, against £8,414 in the corresponding week last year 
(Aug. 27 to Sept. 2). 


THE ELECTRICIAN, SEPTEMBER 4, 1908. 


831 


PATENT RECORD. 


eee 


The fo llowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered. Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NorRE.— The undermentioned Applications are not open to public inspection 
until aftcr acceptance of Complete Specification, The names within parenthesis 
arc those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is i red. | 

Unless otherwise stated, the application is made in London, 


March 6, 1903. 
5,224 J. Barr (of John McDowall and Sons) and R. ANDERSON. 
frewshire. Electric vertical saw frames.* 

W. Evans. Manchester. 
E. LibbLE. Stockton-on-Tees. 
and night-light purposes. 

R. H. W. KNIGHT and L. NAGEL. Demi circle tube conduit. 

5,2247 T. D. Reaper. Hindhead. Contact screw. 

5,270 G. RoskNncscir and WavaooD & Oris. Governing and regulating 
motors for lifts. 

5,728 W. Mirow and A. HEPKE. 
5.286 and 5294 K. A. CAROLAN. 
(G. E. Co., U.S) 

5,287 E. A. CAkOLAN. Controlling electric motors. (G. E. Co., U.S.) 
5,288 E. A. CanoLAN. Instruments for determining the power factor of 
alternating current circuits. (G. E. Co., U.S.) 


Ren- 


Swivelliog trolley wheel support. 
Electric lighting for optical surgical 


Folding hood for telephones.* 
Pneumatic systems of motor control. 


5,290 E. A. CanOLAN, Systems of electrical distribution. (G.E. Co., U.S.) 
5,291 E. A. CaROLAN. Dynamo-electric machines. (G. E. Co., U.S.) 
5,292 E. A. CARoLAN, Electric train control systems, (G. E. Co., U.S.) 
5,293 E. A. CakoL AN. Remote switch control systems. (G. E. Co., U.S.) 
5,514 R. LUNDELL. Field magnets for dynamos or motors.“ 

March 7, 1903. 
5,526 P. E. Sincer. Switches. 


. I. Gort, A. Homes, J. II. HOLNMES, L. W. HoLȚmes aud E. Hors. 
Newcastle-on-Tyne. Series- parallel or multi- voltage controllers, 

. L. Rxxour. Erdington. Spark-gap connections, 

'. D. Wavre. Glasgow. Magnetic com passes. 

. Nonnkad. Alternating-current transformers. 

. Parry, F. W. Brpper and E. J. Scown, Connection boxes. 


March 9, 1903. 


5,400 J. J. HonNE, Birmingham. Electric ignition apparatus. 
5,501 G. C. HURREL. Birmingham. Disconnecting juuction boxes for 
cables, * 


5,425 C. A. Coon, H. W. Tuomas and F. McErnov. Manchester. 
Photographic tlash light. 

5,441 Sir W. Ramsay. Form of electric light. 

5,448 J. Szirnmay and L. vox Koll. ERICH. Electrolytic zincing process.“ 

5,152 J. R. QuaAIN. Holders and connections for incandescent lamps. 

5,158 W. IfEPwonTH. Dovercourt. Method of sending and receiving 
electric currents. 

5,480 A, J. DourT, Electric gas-lighters. (Electric Contact Co., U. S.). 

5,192 S. EVERSHED and EvERSHED AND ViGNOLES (LTb.) Apparatus for 
measuring electric resistances. 

5,494 J. S, Rawortu. Electric motors and regulating devices for electric 


vehicles. 
March 10, 1903, 
H. CuuvNGHAME. Wireless telegraphy. 
0 T. A. B. Carver and TEXTILE APPLIANCES (LTD.). Glasgow, Dynamo 
5 
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electric machines and motors. 
W. FalnnunN-HART. Leeds. Electric lamps. 
„561 F. PorscHe. Dynamo electric inachines. 
572 J. J. RATHBONE and E. R. SMITH. Are lamps. 
„574 H. W. Cox and C. W. MauwsELL. Electrodes for use with high 
frequency currents. 
587 W. C. LATAM aud J. T. Boyes. 


„006 A. J. DOWN ES. 


Mouthpieces and receivers. 
Electro-thermic surgical forceps.“ 


March 11, 1905. 

5,615 J. T. WiLLis, C. A. DUCKHOUSE and G. M. ELKINGTON. 
An ir sulation joint. 

5,617 J. G. SrarrEn. Sparking plugs. 

5,019 T. B. EPinkuv. Liversedge. Electrical connection between termina. 
and trolley head. 

5,645 ELECTRIC AND ORDNANCE ACCESSORIES Co. and L. J. ARON. Birming- 
ham, Electrical metering and recording instruments working 
with clocks running at normal time. 

5,646 J. W. Ewart. Birmingham. Arc lamps. 

5,660 C. C. FoNTAINE. Coil for inducing electric currents. 

5,693 J. ScnigLE. Plating of metals.“ 

5,097 T. W. Peckham, J. J. Gass and J. COLEMAN. Switches. 

5,098 A L. Linp and C. H. CantssoN. Lamps with electric lighting 
device and supplemental wick.“ 

March 12, 1905. 

5,725 J. T. Pearson. Burnley. Overhead equipment of electric tram- 
ways and cars therefor.* 

5,742 R. J. Borr. Iudicatiug leaks on electric circuits. 

5,743. J. N. Eustace aud W. Sirk. Liverpool. Reversible bell push. 

5,744 W. C. Fisaer. Electrical measuring instruments. 

5,784 Sir O. J. LODGE and A. Murrigav. Hertzian wave telegraphy. 

5,796 R. Beyreiss. — Elec'romaguetic stopping device for shuttle 
embroidery. , 


ann comoom oc 


Birmingham 


March 13, 1903. 
5,811 L. B. MILLER. Induction coils. 
5,824 M. Matrox and A. WHITTAKER, Manchester. Trolley wheels. 
5,845 H. F. Jorr, Senr. Electrodes for storage batteries. 
5,865 W. K. Dickson. Electric brakes. 
5,875 T. HAMILTON-ADAMS. Arc lamps. 
5,888 C. R. HRAP. Automatic cutout switch. 
5,891 J. POTALIE R. Electric batteries. (Date applied for, Sept. 13, 1902, 
date of application in Kelgium.)* 
5,892 P. SrAEDTEFELD. Insulating material.“ 


5,895 W. P. T'Homrson. Electric sparking plugs. (A. Vogel and R. Egg, 
Switzerland.)* 
March 14, 1903. 
5,911 A.W. TURNER. Birmingham. A smoke-actuated electric fire alarm. 


5,918 W. G. Heys. Manchester. Switch for use in charging storage or 
secondary batteries, (Hutchison Acoustic Co., U.S.)“ 

5,937 J. Busu and M. T. Mepway. Controllers for electric motors. 

5,958 D. Kempt. Glasgow. Conductors aud collectors for electric 
railways and tramways. * 

5,944 C. E. Zimparo. Holder for incandescent lamps and shades for same. 

5,967 H. PLUMBRIDGE. Sparking plugs. 

5,969 J. E. NPAGNOLRETTI and TRE ELECTRIC RAILWAY SIGNALLING SYN- 
DICATE, LTD. Electrical signalling. 

5,973 I. BERLINER and J. D. BigNBAUM. Intercommunication telephone 
wall £ets.* 

5.984 T. Gasowski, F. WiEkLITZEK and J. ZYMELKA. Lampholders. 

5,989 E. F. Bna pv and H. EpMvNps. Electric sparking devices for 
internal combustion engines. 

March 16, 1903. 

6.009 J. WHITEHEAD. Birmingham. Money boxes for prepayment meters. 

6,016 J. Moores and D. AsuTroN, Manchester. Fuse boards. 

6,053 A. BEARMAN, Electric bell push. 

6,060 A. BLONDEL. Electrodes for arc lamps. 
1902, date of application in U.S.)° 

6,061 A. DLoNpzL. Electrodes for arc lamps. 
1902, date of application in Belgium.)* 

6,069 M. Derr. Commutating device for alternatiug-current machines. 

6,098 E. S. W. Moore and T. L. BOYDEN. 

6,102 R. ZikaENnERG. Electricity meter.“ 


Dynawo-electric machines.“ 
6,106 W. A. JoH¹NSON. Revolving fields for generators or motors.“ 


(Date applied for, April 8, 
(Date applied for, April 24, 


6,110 H. M. SaLMON T. Electric safety-fuses. 
March 17, 1903. 
6,115. R. W. PauL. Moving - coil galvanometers. 


6,140 W. W. G. Wess. Electric ignition apparatus. 

6,145 W. FENNELL and W. P. Perry. Storage bat ter ies. 

6,165 G. G. M. HARDINGHAM. Means of suspending electroliers. 

6,169 ELKINGTON & Co, (Lrb.), LockERBIR AND WILKINSON (LTD.) and H. 
M. Rypre. Manufacturing letters and the like in metals by 
elestrical deposition. 

A. C. Cosson and W. U. HiILLIAR. 
gas vapour and like engines. 


SPECIFICATIONS PUBLISHED. 
Nork.—All Specifications can be obtained at the uniform price of 8d. each, 
1902. 
12,960 LAKE. (G. E. Co.) Electrical conductors. 
15,524 CuMMiNGs. Conduits for cables, 
15,511 ANDERSSON. Arc lighting lamps. 
15,470 HO DO ATR and CoMMiN, Clip for electric lamp shades. 


6,271 Electric spark intensifiers for 


15,527 BION DEI. Wireless telephony. 
15,714 Burnet. Electrical fuse boxes or cutouts. 
15,764 Stevens, MAJOR, STEVENS and STEVENS. Control of electric lifts. 


15,777 Gornv (Brander). Telephone instruments. 
15,795 BEER. Transmitting electricity to vehicles on electric railways. 
16,419 Davinson, Electrically changing shuttle in weaving before weft 
exhausted. 
TYCHONSKI and DOLLINGER. 
insulated submarine lines. 
16,489 SErroN-JoxEs (Cantono). 
automobiles. 
16,529 Puri, Reducing attenuation of electrical waves in conductors, 
(Date applied for, Dec. 14, 1901.) 
16,550 THomrson. Controlling alternating current fer signalling. 
16,612 Suaw. Switchboards for street fire alarms. 
16,664 Mercier. Trolley heads for electric vehicles. 
16,695 Harrison and Bastian. Prepayment electricity meters. 


16,121 Telegraphing and telephoning on non- 


Application of electric motors for 


16,874 SMALL and KERR (Thomas). Trolley heade. 

16,904 LAKE (G. E. Co, U.S.). Regulating devices for dynamo-electric 
machines. | 

16,924 LAKE (G.E. Co, U.S.). Electromagnetic switches for electric 
railways. 

16,927 Lake (G. E. C^, U. S.). Starting devices for induction and other 
motors. 

17,196 Wa rERUOUSE. Resistance devices applicable to electric heaters. 

17,390 Laks (G. E. Co., U. S.). Clamps for trolley wires. 


17,406 BLON DEU. Electrodes for arc lamps. 

17,689 Lake ((i. E. Co., U. S.). Arc lamps. 

17,707 FESSENDEN, Transmitting and receiving signals. 

17,902 SraN sR. Curative treatment by electricity and oxygen. 
17,952 NortH. Electricity meters. 

18,086 B. T.-H. Co. (Cox). Charging devices for electromobiles. 
18,087 B.T..H. Co. (Reist). Alternating- current generators. 
18.088 B. T.-H. Co, (Everest). Transformers. 

18,817 B. T.-H. Co. (Mundy). Electric motor control systems. 
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18,325 B.T.-H. Co. (Lundskog). 
apparatus. 

18,329 B.T..H. Co. (Jeannin). Operating dynamo-electric machines, 

18,651 Baty. Switches, plug-sockets and the like. 

18,818 B.T.-H. Co. (Moody). Transformers. 

18,819 B.T..H. Co. (Badeau). Switches and cutouts. 

18,821 B.T.-H. Co. (Case). Electric motor control systema. 

19,032 Von ZwEiGBERGK, System of control for multiple unit electric 
trains. 

19,561 Lake (G. E. Co., U. S.). 

19,565 Laks (G. E. Co., U. S.). 

19,567 Laks G. E. Co., U. S.). 

19,568 Lake (G. E. Co., U. S.). Cooling electric motors. 

19,571 Laxe (G. E. Co., U.S.). Systems of electrical distribution. 

20,886 Parmer. Automatic life- guard for electric cars. 

20.951 VXN NEN. Automatic electric fire alarma. 

21,471 CARRUTHERS. Electrically actuated and controlled clock. 

22,233 DR Marg. Electric heating apparatus. 

22,551 Mills and Pippinctow. Electrical signalling for railways. 

23,4601 Mitts (Diatto). Distribution of current to electric tramways and 
railways by road contact. 

23,76 HowonTH (Trollbi'tans Elektriska Karftaktiebolag). Distillation 
of zinc and other volatile metals from material containing same. 

25,377 BowLEY and WALTERS. Arc lamps for electric lighting. 

28,068 Price. Joints for rids for running cables through pipes. 


1903. 
2.505 THORN. Electrical power systems for vehicles. 
6,546 NBELEMANS. Electric railway switches and signals. 
7,713 Evans (A. E. G.). Electric switching arrangements. 
8,018 CusHMAN. Induction motors. 


Method of winding coils for electrical 


Switches. 
Manufacturing insulating bushings. 
Trolley wheels for electric traction. 


8,472 KIMBLE and Betz. Electric motors. 
8,480 Dunk. Electric heaters. 


8,497 ZigGENBERG. Dynamos aud motors with alternating fields, 

8,512 Gore. Are lamps. 

8,658 LOEWENSTEIN and LOEWENSTEIN. Transformers. 

8,064 BARBER. Electrical signalling for railroads, 

8,778 KrifceR and COMPAGNIE PARISIENNE DES VOITURES ÉLECTRIQUES 

(Procédés Krieger). Electric road vehicles (Date applied for, 
Sept. 22, 1902 ) 

8,900 MULLER. Apparatus for the production of galvanic deposita. 

8,864 Yar. Batteries. 

9,015 Sirmens BROS. & Co. (Siemens and Halske A. G.) Generators for 

producing alternating currents of low frequency. 

9,029 GapswonTHY and LONDON ELECTRICAL FiTTINGS Co. 

incandescent lamps. 

9,115 DAOGGEIT. Trolleys. (Date applied for, April 22, 1602 ) 

9,126 Evans (A. E. G.). Measuring electrical energy. 

9,130 KRIEGER and COMPAGNIE PARISIENNE DES VOITURES ELECTRIQURS 
(Procédés Kricger). Electric vehicles. (Date applied for, 
Dec. 17, 1902.) 

BIRKBECK (Electric and Steam Railway Supply Co.). Pull down or 
safety apparatus for trolley poles. 

9,206 HEwiTT. Transforming electrical energy. 
April 25, 1902.) 

9,555 BincH. Shade holders for electric lamps. 

9,572 PENNY. Insulators applicable to overhead wires. 

9,496 Justice (Electric Car Lighting Co.). Train lighting. 

9,576 Woop. Telephonic apparatus. 

9,586 Tate and NEwnaEnnY. Controlling electric circuits. 

9,690 DRAKE AND GORHAM (LTD.), DRAKE and GORHAM. Cardew earthing 
devices. 

9716 Epmonps, LEYMANNS and KLEIN. Are lamp with oxygen pump. 

10,080 Paar (Weber Railway Joint Mfg. Co.). Insulated joints for the 

rail sections of electric railways. 

10,100 Barnetr and Daraar. Automatic heat operated electric circuit 

closer. 

10,1£0 Hirr. Electrical water heaters. 

10,184 CARRERE. Electric furnaces. 

10,298 Lake (Darling and Chronik). Secondary batteries. 

10,429 BLoxaAw (Schoeller). Apparatus for measuring electrical resistance. 

10,518 and 10,519 WIrRHERnS (Massier) Circuit breakers for electric wires. 

10,546 Brown and Wetmore. Contact boxes for surface contact systeme. 

10,021 Hunter and Purvis. Switches. 

10,755 Lassen. Automatic electrical apparatus. 

11,125 Jonnson-LuNDELL ELECTRIC "UnacrioN Co, (Lundell). 

holders for dynamo electric machines and electric motors, 

11,193 BLON DEL. Radiators for wireless telegraphy. 

11,591 Ginns. Signalling systems for electric railways. 

May 22, 1902.) 

11,634 Mé:croz, Conductors and controllers for electric traction. 

11.698 Pad (Adler) Self-regulating systems for electric light and power. 

11,761 Moy and Bastigz. Regulating apparatus for electrical circuits. 

11,826 Evans (A. E. G.). Electric driving mechanism for centrifugal 

machines. 

11,840 PríTrux. Field magnets and like apparatus. 

11,844 Scott. Brake gear and controllers for electrical apparatus. 

12,078 GOR FEI D. Electric pocket lanterns. 

12,023 LakE (Gibbs). Electric traction systems. 

12,458 WuHerry. Electrical rail bonds. 

12,466 MiLLov. Trolley supports or bases. 

12,565 Rosg and Rosg, Coor AND RissoNE (LTD.) Coin actuated electrical 

apparatus. 

12,629 GrousgiLe and MANOUVRIER. 

March 5, 1903). 


Suspending 


9,149 
(Date applied for, 


Brush’ 


(Date applied for, 


Electric alarms. (Date applied for, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


ELECTRICAL INDICATOR SYNDICATE (LTD.)—Reg. Aug. 28, capital 
£5,000 in £1 shares, to adopt an agreement between C. Baxter and 
W. H. Callow, to acquire and turn to account certain patents, rights, 
licences, &c. First directors: C. Baxter, W. H. Callow (chairman) and 
T. K. Warhurst. Reg. oftice, Dock House, Billiter-street, London, E.C. 

GELL TELEGRAPHIC APPLIANCES (LTD.)—Heg. Aug. 25, capital 
£30,000 in £1 shares, to adopt an agreement with J. Gell and others 
for the acquisition of certain patents. The subscribers are: G. Beetham 
(500 shares), J. Gell, electrical engineer, (500), Sir K. Douglas, Bart. 
(500), Rev. R. M. Turnbull (500), L. M. Isitt (300), J. E. Martin (300) 
and H. Caldera (500). First directors: J. Gell, G. Beetham and Sir K. 
Douglas. 

METALS EXTRACTION SYNDICATE (LTD.)—Reg. Aug. 26, capital 
£5,500 in £1 shares, to adopt an agreement with H. R. Cassell for the 
acquisition of patent rights for an invention in relation to an electro- 
lytic process for the extraction of gold and precious metals from refrac- 
tory ores, and generally to carry on the business of assayers, smelters, 
electricians, metallurgists, &c. 

TOKIO CONSTRUCTION CO. (LTD.) — Reg. Aug. 28, capital £150,000, in 
£10 shares, to enter into contracts for the construction, equipment, 
maintenance and working of, and to purchase, lease or otherwise acquire 
railways, tramways, light railways, electric lighting and gas works, «e., 
contractors, engineers, electricians, &c. First directors, Sir Malcolm 
M'Eacharn, Kt. (of Melbourne), A. Mellwraith, T. B. Robinson, G. Flett 
and W. Rutherford. Reg. oflice, 3-4, Lime-street-square, London, E.C. 


STATUTORY RETURNS. 

CROMPTON & CO. (LTD.)—The return to Aug. 19 gives the capital as 
£300,000 in £3 shares of which 85,000 have been taken up. £3 per 
share has been called up on 83,000 and £249,000 has been received, 
£6,000 is considered as paid on 2,000 shares. Mortgages and charges, 
£100,000. 


ELECTRIC CONSTRUCTION CO. (LTD.)—According to return to July 23, 
the capital is £400,000 in 50,000 preference and 150,000 ordinary shares of 
£2 each, of which 31,390 preference and 112,108 ordinary shares have been 
taken up. 42 per share has been called up on 18,215 preference and 
2,100 ordinary shares and £40,690 has been received. £246,290 is con- 
sidered as paid on 13,145 preference and 110,000 ordinary shares. 
Mortzages and charges, £250,000. 


LIENS, &c., REGISTERED. 

FRANK SUTER & CO. (LTD )— Satisfaction, to extent of £1,000, of deben- 
tures, dated April 18, 1901, securing £7,000, has been notified. 

ROYCE LIMITED.—Issue on Aug. 17 of £5,600 debentures, part of series 
created May 27, 1903, to secure £25,000, charged on company's under- 
taking and property, present and future, except uncalled capital. Trustees: 
Law Guarantee and Trust Society. Previously issued of same series, 
£17,100. 

SHERARD COWPER.COLER & CO. (LTD.) Issue on Aug. 14, of £225 
debentures, part of series created by resolutions of Dec. 3, 1901, and Feb. 7, 
1902, to secure £6,500, charged on the company’s real and personal 
property, present and future, except uncalled capital. No trustees. 
Previously issued of same series, £5,350. 

UNITED ELECTRIC LIGHT AND POWER SUPPLY CO. Lp.) Issue on 
Aug. 11 of £625 debentures, part of series created March 17, 1903, to 
secure £3,000, charged on company’s undertaking and property, present 
and future, including all buildings, machinery and other property at 
Guimariies, Portugal, and its uncalled capital. No trustees. Previously 
issued of same series, £925. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on July 31 of £200 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £22,350 


CITY NOTES. 


MEMORANDA.—Bank rate 4 per cent. (Sept. 3, 1903). Price of silver 
264d. per oz. (Sept. 3). Consols 89}4—s1% for money, 89:—90 for 
account; 2) per cent. 803—904 (Sept. 3). Consols Pay Day, Oct. 1; 
Stocks and Shares Continuation Days, Sept. 9 and 28; Ticket Days, 
Sept. 10 and 20; Pay Days, Sept. 11 and 30; Mining Share Carry-over 
Day, Sept. 8. 


ABERDEEN SUBURBAN TRAMWAYS CO.— At the meeting on Monday 
the chairman (Mr. G. J. Walker) said fully £25,000 of their subscribed 
capital of £72,000 had been applied for. He proposed the shareholders 
should approve the proposals to proceed at once with the construction of 
the Donside section of the tramways and as much of the Deeside section 
as the company has funds for. The total cost of the undertaking was 
estimated at £29,129. The motion was adopted. 

COMMERCIAL CABLE CO.—A quarterly dividend of 2 per cent. on the 
capital stock has been declared payable Oct. 1 out of net earnings of the 
company. ‘The transfer books will be closed from 19th inst. to Oct. 1 
inclusive. 
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ELEKTRICITATS-AKTIENGESELLSCHAFT VORM. W. LAHMEYER & CO.— 
The report of the directors for 1902-3 shows that the receipts were 
2,304,220m., compared with 2,220,080m., increase 84,840m., and the expen- 
diture 2,053,545m., against 2,331,723m., decrease 278,178m. In 1901-2 
the total loss was 2,493,871m (provided for out of reserve), and in the year 
under review there was a further loss of 371,698m. This amount would 
have been greater had not the losses in connection with the Russian 
branch been met out of profit and loss account. Through the amalgama- 
tion with the Deutsche Gesellschaft für Elektrische Unternehmungen 
(continues the report) 256,403m. of the reserve of the latter company 
could now be considered as a reserve of the Lahmeyer Company. During 
the year the company had suffered from insutlicient business and falling 
prices, but in the current year & slight improvement seemed to have 
taken place. The number of workmen employed was the same on 
April 1, 1903, as at the corresponding date last year, and the amount of 
commission paid in the first four months of the current year was 50 per 
cent. greater. A barely perceptible improvement in selling prices had 
recently taken place, but no considerable improvement in this respect 
could be expected while production exceeded demand. The closing of 
individual establishments would not alter the position, as, although the 
number of competitors was thus slightly reduced, competition went on 
just the same, and only by an understanding on a broader basis between 
manufacturers could the present conditions of trading be ameliorated. 


HOVE ELECTRIC LIGHTING CO. (LTD.)—An interim dividend at the 
rate of 7 per cent. per annum on the ordinary shares has been declared 
for half-year ended June 30, payable Oct. 15. 


LANARKSHIRE TRAMWAYS CO.—At the meeting last week the chair- 
man (Mr. A. R. Monks) said the line was opened for public traflic on 
July 22 last, and the receipts were considered satisfactory. 


MATHER AND PLATT (LTD.)—At the mceting last week the chai man 
(Sir Wm. Mather, M.P.) said it was satisfactory to know that the large 
foreign connection which the company had cultivated for so many years, 
espezially on the continent of Europe, had stood them in good stead, for 
while certain branches of their trade might have been unsatisfactory, he 
was glad to find that in the past year their forcign customers had 
responded most satisfactorily to the business negotiations which they 
had had with them. He was hopeful as to the future of the British iron, 
electrical and engineering industries, provided that the workmen and 
their leaders and the young men of all classes would equip themselves as 
the young of America and, in a lesser degree, those of Germany had done. 


MUNICIPAL LOANS.— Wednesbury Corporation invite tenders, by 21st 
inst., for loans of £11,000 for electric lighting, repayable in 25 years, and 
£17,500 for tramways, repayable in 30 years. 

Pontypridd District Council also require loans of £500 and upwards 
for tramways, electric lighting, &c. 


POWER TRANSMISSION IN SOUTH AFRICA.—At the meeting of the 
African Concessions Syndicate (Ltd.) last week, the chairman (Mr. W. A. 
Wills) said they were about to carry out the preliminary survey of the 
Victoria Falls, the expenses of which would not exceed £10,000. Ulti— 
mately they would have to face & large financial undertaking, perhaps 
one of the largest in the world, involving the expenditure of millions of 
capital, and, of course, requiring an extensive market for electrical power. 
They knew they had illimitable power, they knew that the Falls could be 
harnessed, and they had a strong advantage in the shape of the Niagara 
organisation to work upon as a model. The power at Victoria Falls was far 
greater than that at Niagara Falls. The total height of water at Niagara 
was about 158ft. to 167ft.; at Victoria Falls the height was 400ft. to 
420ft. The total power running to waste at Niagara was reckoned at 
about 7,000,000 II. p., but the power running to waste at Victoria Falls 
in the flood season was reckoned by the same high authority at 
35,00,000 H. .; and, even allowing for a tremendous reduction in the 
dry season, their original source of power was practically illimitable. 
The scheme was a very large one, involving all sorts of considerations 
regarding the finance and the market for power. The trunk railway 
was now completed to within about 70 miles of the Falls, and 
before the middle of next year should reach the Falls, when 
they proposed to send forward their surveying expedition. Fortu— 
tunately they had powerful financial allies. He had alluded to the 
necessity for large markets for their electric power in order that they 
might earn a fair rate of interest on the large capital required. Fortu- 
nately, the main essentials existed at hand in the shape of a country 
fertile, well watered for the most part and with an excellent climate. 
Within a reasonable radius of the falls the country was more richly 
endowed than any equal arca of the earth’s surface with minerals, more 
particularly gold, copper, iron and coal. The chairman then referred to 
their various probable customers. ‘The company’s consulting engineers 
are Sir Douglas Fox and Partners. 


STOCK EXCHANGE NOTICES.—-The Stock Exchange committee have 
appointed Sept. 10 a special settling day in a further issue of 39,028 
fully-paid £1 shares of Marcont’s Wireless Telegraph Co. (Ltd.), and have 
ordered a further issue of 37,500 6 per cent. £10 fully-paid preference 
shares of the British Electric Traction Co. (Ltd.) to be quoted. The com- 
mittee have been asked to appoint settling days in and to grant quota- 
tions to 2,000 fully-paid £5 6 per cent. cumulative preference shares of 
Bruce Peebles d Co. (Ltd.), and a further issue of 135,984 fully-paid £1 
5 per cent. cumulative preference shares of the Metropolitan Electric 
Tramways (Li d.). 

TYNESIDE TRAMWAYS AND TRAMROADS CO.— At the meeting last 
week the directors reported for the June half.year that the surplus of 
receipts over expenses was £1,108. 7s. 6d., which, together with balance 
from last year made £1,431. 13s. 3d., out of which a dividend at the rate 
of 2 per cent. per annum, less tax, was proposed. The traflic receipts 
showed steady and satisfactory increase. The chairman (Lord Arm- 


strong) said that their first complete half-year of operation was satisfac- 
tory, and indicated material progress. The holiday tratlic on the system 
was exceptionally good, and they had found it necessary to order more 
cars. 


BLECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPT#. 


Glasgow Corporation ...| ,, 29 i13,785/+1,278, 13 173,731 119.497 


4 
Line. Week | B | Imo | eem 
en or Dec. 
à |". Neg Amount er cr 
7 £ £ £ | £ 
Aberdeen Corporation...) Aug. 29 | 1,470 -- 178) 13 | 17,444 ,4- 2,214 
Ayr Corporation ...-...| „ 29 485,—  45| 15 | 6,152 |+ 64 
Barnsley ...—-.—.—..| p 21 212 ss: 553 6,001 " 
Birkenhead ..............| ,, 50 1,058 f 24] ... 25 aoe 
*Birmingham Tramways; „ 29 5,059 T 42) 8 | 41,231 |+ 1,605 
*Blackburn Corporation..| ,, 28 891 7 19/822 | 19,742 |+ 637 
Blackpool Corporation...) „ 27 1,997 — 71 521 | 25,744 |+ 824 
Blackpool and Fleetwood ,, 25 1,457 — 127 ... ae iA 
Bolton Corporation .. „ 350 1,7547 72 22 | 41,860 |+ 5,654 
BournemouthCorporat'n| „„ 26 | 1,440 22 | 23,664 Ae 
Bradford Corporation...  ,, 305.595 T 16 25 | 84,782 15,016 
Brighton Corporation ...| ,, 30 | 1,092 — 5 40 | 35,078 |+ 5,936 
Brisbane Tramways.....|July15 2,174 — 64 2| 4,556 |- 50 
Bristol Trams & Carriage Aug. 28 5, 029 — 52 14 | 76,619 M 10,591 
*Buenos Ayres & Belgrano „ 2,899 7 189| 15 16,168 ＋ 1,331 
Burnley Corporation ..| ,, 29 870,4 112| 22 | 25,237 |+ 3,860 
Calcutta Tramways Co..] „ 29 R 31.935 R7€31) 9 R280 702 |+ R63,7:5 
Camborne-Redruth ......| ,, 31 131 iva 43 85, 132 26 
Cardiff Corporation .. ,, 29 , 2,055 |. 149| 22 | 44,123 715,859 
Carlisle Tramways Co.. „ 29 | 229 | - à ... m sas 
Central London Railway| „ 29 5,499 — 133 9 855,455 — 1,778 
Chatham & Dist. Lt. Rys| „ 27 662 ＋ 110| 34 , 17,908 : 
City & South London Ry. „ 30 2.405 — 1354 9 | 21,859 — 2,819 
Cork Elec. Trams. Co. . , 27 620 — 276 24 | 17,992 — 1,307 
Devonport & Dist. Trams „„ 21 479|- 358 334: 14,855 + 440 
Dover Corporation... „ 29 | 289 — 50 +22 | 5,505 |+ 81 
Dublin & Lucan Rlwy...| „ 50 166,4 ó 9| 1,854 |+ 61 
Dublin Southern Dist... „ 28 1,647 — 32, 78 |11,052 + 6.463 
Dublin United.. ,, 28 4,451 , 16) 18 35.505 , 
Dudley—Stourbridge ..| „ 21 | 892/+ A 353 27,754 + 2,899 
Dundee Corporation { : 98 | e H 22 15 | 12,985 + 1,251 
East Ham Council ....| „ 29 | 735|+ 177/122 15,312 |+ 4,853 
Gateshead & Dist. Tram „ 21 916%  45| 324 28,716 i+ 4,468 
i 
] 
| 


Gravesend—Northflet .. „ 21 290 + 94 334 7.810 T 344 
Greenock & Port Glasgow! ,, 21 710 ＋ 62, 334| 18,068 |+ 1,449 
Halifax Corporation...... " ni Ss | T is - 

Hartlepool Tramways ..| „ 21 347'+ 18 334 8,967 ＋ 463 


Hull Corporation ......... 


| 1814|4- 41, +22 | 40,226 |+ 1,860 
Ilkeston Corporation .. „ 26 | | is 


184| .. | $15 3,173 


Isle of Thanet Co. ..... , 29 1,671 - 216 9 15.315 fe 161 
Kidderminster & Diat....| „ 21 142 — 15 3353 4,595 + 217 
Lanarkshire Trams Co....| Sept. 2 688 82 3,619 eis 
Kirkcaldy Corporation... - oes ses. ] oves is , 
Leeds Corporation. nes ero cte P eos 
*Liverpool Corporation...| Avg. 22 10, 475 + 603 34 539,684 |+12,141 
Liverpool Overhead Rly.| „ 30 | 1626 + 76 9 15,520 ＋ 832 
„London County Council, „ 22 10,488 42.481 +21 207,489 |+ 30,027 
Lowestoft ....... N „ 29 482: .. | 6 2.145 -- 
Manchester Corp. . . „ 29 [11,681 +6,86 11 133,119 71,077 
Mersey Railway... „ 29 | 1,502 t 214 9 12,051 |+ 2,225 
Merthyr ... 5; 21 199 — 6 334 6,555 |- 229 
Middleton . „ 21 4350 ＋ 108 334, 10,828 +4 1,337 
Newcastle-on-Tyne Corp| ,, 29 | 3,505 + 511 9 | 30,938 |+ 5,544 
Newport (Mon.)) „ 29 475 c 157 .. bos TE 
*Oldbam, Ashton & Hyde.| ,, 21 654|- 356) 334) 19,185 |+ 1,597 
Perth (W. A.) Elec. Trams „ 28 | 1,113/+ 161, §34 | 39.259 |+ 3,642 
Peterborough .........| , 21 1798 4 30 | 4,843 i» 
Poole & Dist.. .. . „ 21 432 ＋ 54 353 10,020 |+ 1,543 
Portsmouth Corporation „ 292,575 ＋ 114 ... | n DN 
Potteries . . . „ 21 1.59 /  40| 355 51,545 + 2825 
Reading Corporation „ 27 677 .. 5 3.5922 
Rothesay . . . . „ 21 4174 52 354 5,272 |+ 1,663 
*Salford Corporation „ 31 | 3,855} 1,092 22 85,504 | + 25,794 
Sheer nes — E 98 19, 1,872 25 
Sheffield Corporation ..| „ 304, 388 4 184 9 | 42,772 + 3,462 
Southampton Corp.. a nig Si . ae | in 
Southend Corporation... dx jid is t "e en 
Southport Tramways ..| ,, 21 | 497/+  16| 354, 10,461 |+ 1,960 
*S. Staffordshire Trams. „ 21 | 1,049|4 306! 334) 29,252 ＋ 35,364 
Sunderland Corr... . „ 30 1,254 — 301, 22 | 28174 |+ 762 
Swansea Trams. . „ 21 597 T 41) 334| 17,286 |+ 1,505 
Taunton Trams... „ 21 74. — 12 25 2055 |- 177 
Tynemouth & Dist, aw! „ 21 526'+ 71 333 10,721 |+ 1,044 
Tyneside Trams Co. . „„ 26 420 — 34 | 10,858 - 
Wallasey Dist, Coun, ...| „ 29 795 + 4 +22 | 16,407 |+ 2,156 
Weston- super - Mare „ 19 337 — 30 55 3,992 |- 313 
Wigan Corporation eis pus c m ER ae 
Wolverhampton District; „ 21 397 + 88 353 15,096 |+ 6,674 
Wrexham .—- „ dl 142  .. 20 2,955 a 
Yorkshire Woollen Dist.) „ 21 469 264: 8,768 M 


(a) These comparisons are with the corresponding period last year. 
Partly electrical. f Minus 3 days. 1 Minus 2 days. J Plus 3 days. § Plus 2 days. 
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ELECTRIC RAILWAYS,TRAMWAYS,&o. 
5| 2/4] 
t.| 6; 


Anglo-Arg'tine Sh(160000,0006 s Ow. Pf| 4j—43 
. 6% | Do. Permanent 6% Deb. Stock ......... —130 
1010” | Barcelona Tramways Ord. .................. 74—8 
10) 5/0 Dc 9 —1 
St. 44%] Do. 417 Deb. Stock (red.) .............. 90 —95 
100 5% Do, 5 por Cent. Deba,......2v6 994: 96 —101 
5| .. | Brisbane Electric Trams. Invest. Ord.| 2 —3 
5| 26 | Do. 5 per Cent. Cum. Pref. ............ —4! 
Bt. 4}% Do. 43 per Cent. Deb. Prov. Certs. ...| 101 —104 
10| 57 | Bristol Tramways and Carriage Ord....| 20 —21 
10 47 | Do. Cum. Pref. (fully paid) ............ 101—101 
St.“ 4% Do. 4 per Cent. Debs. . . . . 108 —110 
Bt. .. | British Columbia Elec. Rlwy. Def. Ord.| 75 —78 
St.) 57 Do, Pret Ord, Blódk Yas siscacenavantineds 91 —94 
10| 4/22 Do. 6% Cum. Porp: Pref. ........«. 10 —10} 
4'| 417 Do. 44 per Cent. Ist Mort. Debs. ...... 10477 —106 7 
10100 | British Electric Traction Ord............. 115 
100 6/0 | Do. 6 per Cent. Cum. Pref. ............ 111—12 
Bt. 5/0 Do. 5 per Cent. Perpetual Debs 122 — 12 
5| .. | Buenos Ayres and Belgrano Ord 23— 2 
5| 3/0 Do. 6 per Cent. A“ Cum Pref....... 5 —5 
5110/6- Do. VB uh eotendteds asiiréneviesivoeoss 41—5 
Bt.| 57 Do. ö per Cent. Debs. ................--... 107 —110 
Bt.| 57 Do. 57 2nd Deb. Stock Prov. Certs. | 99 —102 
6| 40 | Calcutta Tramways . —7} 
100| 44% | Do. 44% Ist Deb. Stock (red.) 106 —109 
1| 1/22 | Cape Electric Tramways hares......... 2 —2}. 
Bt. 47 | Centra! London Ordinary Stock 98 —101 
Bt. 47 | Do. 4 per Cent. Pref. Stock ............ 100 —103 
Bt.| 47 Do. Deferred Stock. * . LOL —104 
100 47 | Do. 4 per Cent. Debs. ..................... 115 —118 
b| 2/6 | City of Birmingham Trams.5% Cm. Prf 5-5] 
100| 47 Do. 4 per Cent. 1st Mort. Debs, ......) 99 —102 
St. 237 City and South London Rly. Con. Ord.| 5» —61 
Bt.) 5% Do, 5 per Cent. Perp. Pref. (1891) ...| 127 —130 
/ shine 196 —129 
St.) 57 | Do. (901). 5 125 —128 
Bt.| 4% Do. 4 per Cent. Perpetual Debs ...... 116 —119 
St. 57 | Colombo Trams Ltg. Z 1st Mt. Db. (rd.) 102 - 105 
1005 0 Dublin. United Trams. (1896) Ltd., Ord. 124 - 134 
IU 610: | Do. G per Cant. Prol. sisii sicesucceosi 15 - 16 
5| 6m | Electric Lgt. & Tract.ofAust.6”%Cm. Prf. 341—414 
St. 57% Do. 5 per Cent. Deb. Stock (red.) — 95 — 98 
10| 3/ Gt. Northern & City "n Prf. Ord. (4%)| 74—84} 
10| . | Gt. Northern, Piccadilly & Brompton 
Ord., Speyer Bros. Scrip Certs. ....| 9}—10 
10) 10% tFImperial Tramways e 20 — 21 
10| 67 |f Do. 6 per Cent. Pref. T$. 
St. 417 t Do. 2 per Cent. Debs, ... 10 111 
6| 2/6 isle of Thanet Elec. Trams & Lt. [74 Pt. 31—4] 
St. 4; Do. 4perCent. Deb. Stock 92 —95 
10 117 Liverpool Overhead Railway Ord. 5 — 51 
1€| 5% |t Do. 5 per Cent. Pref. . . . . . 3. a bsc. 10]—10] 
Bt. 4/ |t Do. 4 per Cent. Deb. . . 99 — 101 
lt} 50 | London United Trams. 57, Cum. f Pref. 111—12 
St. 4; Do. 47 1st Mort. Deb. Stock... 105 —107 
St.) Mersey Con. Ord, Stock... 11 —13 
St. Do. 3 per Cent. Perp. Pref. . él aue IDod0 
St.) Do. 4 per Cent. Perp. Debs 65 —75 
]| ., | Metropolitan Electric Trams Def A= 
ois -DO. e I 
100 57 tMontreal St. . a 102 — 104 
100) 417 | Do. Sterlin Debs. ( SMS 3 105 —107 
5| .. | New General HD ed Ord. 3 11 
D ..| Do. 8 vi Cent. Cum. Pref. .. 2—3 
St.] 57 | Perth (W. A.) Elec. Trams. Ist Mt. Db. Stk. 99 —102 
101% | Potteries Electric Traction Ord. ......... 9 — 10 
10) 50 Do. 5 per Cent. Cum. Pref. ............ 9 —10 
BL. 417; | Do. 4j per Cent. Deb. Stock ............ 103 —106 
1| .7| South Lancs, Elec. Trac. & Power UN i 
lj ..| Do. 67 Pref. (EI paid)... 2 
St.“. Do. 417 Deb. Stock (1007. paid) .. x 
Bt.| 347 | Waterloo ‘and City e An ebe 95 — 98 
E TELEGRA e 
100) 4% African Direct Tel. 47/ Mrt. Deh, bs (reds) 98 —102 
100 .. | Amazon Telegraph .. sag 24 - 34 
1000 .. | Do. 5 per Cent. Deb. Sed 70 —8U 
St. 15,0 | Anglo-American......... „ 47 —50 
St. 30% | Do. Preferred. Maias cod piae 90 — 92 
St. 1/0 Do. Deferred .. TT 8 —8} 
100 $2 | Commercial Cable Capital Stock 150 —160 
St.| 47 Do. 4 per Cent. Deb. Stock . . . 93 —96 
10| 9,0 | Cuba Submarine Ord. ...... 868885885 1.—8 
1010/0 | Do. Preference 10 per Cent. . 161—174 
5| 2/0 | Direct Spanish Ord. . .... 3 21 —34 
5| 5/0 | Do. 10 per Cent. Cum. rel.. 7 —8 
50% 44% Do. 4} per Cent. Deb. ....... ese eee | 90751012 
20 4/u | Direct United States Cable ............. 10 — 10) 
100 44% | Direct West India Cable 417 Rg. Db. (rd.) 99 —102 
Bt. 6% | Eastern Ordinary .................... q 194 —129 
St. 17/6 | Do. 3] per Cent. Pref. Stock ............ 90 —93 
Bt.| 4% |* Do. 4 per Cent. Mort. Deb. Stk. (rd.)| 105 —108 
10| 26 | Eastern Extension .................. eoo 12 —121 
Bt.| 47 Do. 4 per Cent. Deb. Stock ............ 104 —107 
100| 47 |* Eastern & S. African 47 Mrt.Deb,1909| 98 —101 
25 47 Do. 4% Mauritius Sub. Debs. (red.) ur M 
10| 5.0 | Great Northern of Copenhagen ......... 2 —23 
100 417 | Halifax & Bermuda4) //18tMt.Db. (red.) 90 —102 
25 37/0 Indo-European ..................... eee 86 —39 
100| 67 London Platino-Brazil. 6% Debs., 1904; 97 — 100 
100| 47 | Pacific&Europe'n Tel. 4% Guar. Dbs. rd.) 97 —100 
10 4/0 | West African Telegraph Shares 5 —6 
Z| .. | West Coast of Ameriaa . Ya— 
100| 47 | Do. 4per Cont. Debs. e| 95 —03 
10r .; | Went India and Panna, ois ssciccscacccess: Ta — 9, 
10| 8/0 | Do. 6 per Cent1stPref. ...............| 64-6; 
10 ..| Do. 6per Cent. 2nd Pref. ............... 3 
100} 57 |* Do. 6 per Cont. Debs. ..................... 95 —101 
10| 3/0 | Western Telegraph ...................... 12 —12} 
100| 57 |* Do. 6% Debs. (2nd Series, 1906) ...... 100 —lvu3 
Bt.| 47 Do. 4; Deb. Stock (red)) 98 —10¹1 
FINANCIAL, INVESTMENT, &c. 
b| 3/0 | Elec. & Gen. Investment 6% Cum. Pret.) 51—5 
10| 2/0 | Globe Telegraph and Trust... 1 
10| 3/0 | Do. 6 per Cent. Pref............. — nt 
Li .. daketen 
100 6% | Submarine Cables Trust (Gert.) danke nd 128 = 1 
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tlt. TELEPHONES. 
A Oct | 4'à| 4 5| 6/0 | Chili Telephone (full RY Longe 41—5 
PN te a St. 6% | National C ‘o. Pref. Soe A" aqnas 100 15 
is St. 5% Dos © De BEOOR A 78 —80 
es 10, 6/0 Do. 6 per Cent. Cum. Ist Pref......... 13 —14 
» .. 10 6/0 | Do. 6 per Cent Cum. 2nd Pref. 13 —14 
* .. || 5| 2/6 | Do. 5 per Cent. Non-Cum. 3rd Pref.. 5 —5ł 
N .. I St. 317 Do. Deb. Stock 34 per Cent. (red.) 96 —98 
de .. St. 4% | Do 4 per Cent. Deb. Stock yet) oss 101 —108 
* k | 1 0/83 | Co iB 
Feb, Aug T | 5| 40 | United River Plate 51—6 
s 5 2/6 Do. 5 per Cent. Cum. Pref. |. 41—51 
Feb, Aug » | St. 5% Do. 5 per Cent. Deb. Stock (red.)......| 104 - 107 
"o [38 | a2 ELECTRICITY SUPPLY. 
* .. | Blackheath & Gr'nwich. Dist, Ord. (f. p.) 8—i 
Feb, Aug | 12,%| 112 st. 44% | Do. 43 1st Db. Stk. Prv.Cts.(rd.dcon.)| 118 —121 
* mm H 1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 123 13} 
s» 16 10; 4/6 | Do. 4} per Cent. Cum. Pref ....... 10 —11 
x 42 10 6/0 Do. 6% Cum. Second Pref. ............ -| 10}-11} 
. 107 I3. Do. 43 per Cent. Deb. Stock (red.) .. 103 — 
° 101^ 100 3t. | 44% | Bromley (Kent) El. Lt. & Power IstDebs.| 102 —105 
4 | 5 4/6 | Brompton & Kensington Elec.Sup.Ord.| 10}—1! 
e cd iba b| 3/6 | Do. 7 per Cent. Pref. ............-...- 101—10j 
e E | 5| 36 Calcutta! Electric Supply Ord. ............ 64 —74 
J thas 100 99} St. 17 | Central Elec. Sup.Co.47/ Guar.Db. Stock 106 — 109 
une, 02 | 5| 4/0 | Charing Cross & Strand Electric Sup. 9 -94 
x 5 2/3 Do. 4} per Cent. Pref.. —6 
1151 e | 5 2/3 Do. City Undertaking 44% Cm. Pref.) 4j—5 
` St. 47 Do. 4; Deb. Stock (red.) eee 104 —106 
100 i d i , Chelsea Electric 55 . SPIS 51—6] 
S .| 44% . 44 per Cen -) «| 108 —111 
Fen A 60 59 [1 5/0 | City of London Electric Lighting ia 191—111 
eb, Aug * f| 10| e/o | Do. 6 per Cent. Cum. Pref. ...........| 13 —14 
° 101 1261 St. 5% |* Do. 5 per Cent. Deb. Stock (red.). esas 122 —127 
^3 |^" st. 437 Do. 44% 2nd Deb. Stock (red.) . 102 —105 
May, Nor = 10| 4/0 (County of London & Brush Prov. Ord.| 8-9 
M 10| 6/0 |t Do. 6 per Cent. Cum. Pref............... 114 124 
se St. 44%] Do. 417 Deb. Stock (all paid) (red.) 109 — 112 
5| 8.0 | Folkestone Electricity Supply Co. Ord.| 6 —61 
St. 4495| Do. 44 1st Deb. Stock (red.) ............ 100 — 103 
5| 50 | Hove Electric Lighting Ord.. — 1 741-8] 
2? 5| 6/0 | Kensington & Knightsbridge Ord.. iui " —113 
5| 6% | Do. 6 per Cent. Ist Pref... 64—7 
Mar. 8 "e: * [[8St.| 495 | Kensingtn. & Kngtbg. Co. &NottingHill 
Mar. RR du = Co. (Joint Station} 4% Deb. Stck.(red.)) 108 —106 
: ar, Sept! 3| .. | London Electric Supply Ord. ............ 9 —9] 
an, vay x “ma M 33/0 |Y Do. Oper: Cont: Prof. seric eee e| 54—6 
P "** [[St.| 47 Do. 4 per Cent. 1st Mort. Deb,......... 100 — 102 
ee ys e 10 80 | Metropolitan Electric Sup. Ord. ......... 174 -18} 
Feb, Aug St. 417| Do. 44 per Cent. Deb. Stock 1st Mort. 108 —112 
Feb, Aug | -. | 88. HE Do. 3] per Cent. Mrt. Db. Stock (red.) 97 —100 | 
Jan, July 12% 143 U.. 60 | Notting Hill Electric Ord................... 18 44 
es 106' : 100| 4% | Do. 4 per Cent. Ist ini Debs. «| 99 —102 
us Hk 5 80 | Oxford Electric Ord. — Ü ee 4} -51 
ps zi St. 4% | Do. 4% Deb. Stock. ........ scoscscccesee] 98 —1UL 
= : 1| ..| Band OIRO CREER EEES $1!) 
. : 100 4% |* Royal Elec., Montreal 4) 1st Mt. Dbs.| 100 —109 
os er * 5 50 | St. James's and Pall Ma Electric Ord.| 151—160] 
ee j . 5 3 6 ao i Ae Cent. Pref. ..... asioidaan 8 -9 
"s p 8t. 317 de Cent. Deb. Stock (red.) .. 98 —101 
° . 5| 2/6 Sidihid Markets Electric Sup. Ord... 31-3 
ss is $ 6| 1/9 | South London Electris 18 ad ON i: 33-4 
May , $ 5|2,9:9, | Urban Electric Supply Ord. eens 5-5 
* 4s ‘ 52/2750 "Ch 57 oap by Mec o 11 — 5 —5 
te "s e 5 6 estminster Electric Su din 3-14 
Feb, Aug 94 5 b 20 Do. 5 per Cent. Cum. ar d EOS E -6 
ag es sc ELECTRIC MANUFACTURING, &c. 
has pa] 1| 6d. |tAlliance Electrical Co. 5% Cum. Pref... 3 
, 1| 71d.| Aron Electric Meter 6% Cum. Pref....... 
Jan, July | .. 5 6,0 | British Insulated & Helsby Cables Ord.| 6 d 
Ju Dau zs 8 96.| Do: Oper Oant Proksimas 51—5 
a i 2s St. nc Do. 41; 1st Mort. Deb. (red.) ... 102 —106 
F. My, Ag, N 47] | .. St. 35: British Thoms’ eee /IstMt.Db.| 104 —106 
F. My, Ag N| 91} | 90} 5 3/0 | British Westinghouse 6% Pref . 58—54 
FMyAgN| .. | .. || Bt. 4% | Do. 4 per Cent. Mort. ‘Deb. Stock 100 —102 
Ju Ap,Jy,0 a Bos 2| .. | Brush Electrical Engineering ....... — 1—11 
In Ap. J, 0 93] | 93i 2/2/44 | Do. 6 per Cent. Pref. Non-Cum. 1 —1ł 
Feb Aug x . St. 444 |f Do. 43 per Cent. Perp. Ist Deb. Stock 97 —100 
Feb Aug St. 44. | Do. Perpetual 2nd Deb. Stock .... 85 — 90 
April, Oct 5 10% | Callender's Cable Construction Ord. . l 
April Oct| .. 5| 2/0 | Do. A per Cent. Cum. Pref... 54-5 
Jan, July EX „ St.] 44% | Do. ipe r Cent. Ist Mort. Debs. (rd.) 106 — 110 
VA ApJ 0| 101 | 10] 1| 74d.) Castner-Kellner Alkali Co. (fully paid) 1$—1 
u. Be . St. 42%] Do. 4417 1st Mort. Deb. (red.) 90 —95 
Ja, Ap,Jy,O|t26] [1250 1| L0 | Chadburn's Ship Telegraph Ord ......... 4—1} 
JAA Jy,O jz . 8| 1/6 | Crompton and Co. (Nos. 1 to 54,000) .. 2 —24 
Ma 99 107 S 11100 57 |* Do. 5 per Cent. Ist Mort. Debs. e ils eia 
Ja ApJy 0| 124 | 12 bj .. por s ri igi Rara -) (£3 pd ut 21 
* 0 5 pa — one F 
2 ris "| t [t| 4% | Do. 4 per Cent. Mort. Deb.Stock(rd.) 71 —75 
May, Nov .. [St. 5% | Do. 5 per Cent. 2nd Deb. Stock . . 75 —80 
Jan July . || 5| 4/6 | Edmundson's Elec. Corp. Ord... 61—7 
June. Dec ce 5| 3/0 Do. 6 per Cent. Cum, Pref... 64-6 
May 'Nov| 39. | St. 43Z| Do. 44 per Cent. Ist Mort. Deb. b. (red; 107 —110 
Mar. Sept 21/2 | Electric Construction Co. 14—1} 
June. Dec| .. „ I. 2/29 Do. 7 per Cent. Cum. Pref... 21—8 
: K St.] 17 Do. 4 per Cent. 1st Mort. Deb. (red) 98 —101 
i “| un] 1| _.. | Electrolytic Alkali Ord. Peek vins rn! 
Jan July E ed NW E 7 per Cent. Cum. Pie. s -1 
May Nov! .. I St.] 5% | Ferranti 57 1st Mort. Debs.(red.) ....| 90 —95 
May, Nov 6] Ae 10| 5/0 | General Electric (1900) 6% Cum, Pref..| 94—10 
May, Nov St.] 4% Do. 4 per Cent. Ist Mort. Debs. ......) 99 —102 
Jan, July = Id 6/0 fllenley's Telegraph Works Ord. ......... 134—144 
Mr Ja OD 121 121 || 5], 2/3 |t Po. 44 per Cent. Pret. . . . . . f. . 5 —55 
June, Dec 4 St. 137 |t Do. 131 yer Cent. Mort. Deb. Stock (rd.) 107 — 111 
d 991 93} 10) 5/0 | India Rubber, Gutta Percha, &c.,Wrks.| 184—194 
* 1100 4% Do. 4 per Cent. 1st Mort. Deb. (red.)| 100 —103 
10| 5/0 | Mather & Platt 5 per Cent. Cum. Pref.| 114—12 
on T T 1212/0 | Telegraph Construction & Mainten'ce. 34 —37 
Ja Ap Jy 0 9,; 9 100 4% | Do. 4 per Cent. Deb. Bonds, 1909..... 100 —103 
a Apno 134 Res 5 S 8 1 es "— AV 54-681 
April, Oct | .. + 5| 8/ . 6 per Cent. Cum M Ka 
April, Oct | .. . Be! 47 Do, 4 per Cent. 1st Mort. Debs... 98 —1 
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IN somewhat unsettled weather the seventy-third meeting 
of the British Association was inaugurated at Southport on 
Wednesday, when a fairly large meeting listened to Sir 
NORMAN LOcKYER’s Presidential Address on The Need for 
State Assistance in Higher Education.” Southport is probably 
one of the best possible places for such a conference as this, in 
such uncertain weather. All the rooms in which meetings, 
general or sectional, are to be held are clustered together in 
the heart of the town ; and, from the nature of the place, little 

difficulty exists in obtaining living quarters near the centre 
of activity. But a larger attendance than has been attained 
was expected, the official total up to noon to-day being 1,683, 
which is hardly above the average. 
D HEN 
AN interesting attempt at the absolute measurement of 
radio- activity has been made by Professor W. WIEN. Instead 
of measuring the energy of the rays or particles projected from 
‘a radium preparation, he measured the current which serves to 
conduct away the charged particles which for some reason or 
other cannot be radiated. He intercepted, in fact, the positive 
residue left after the negative electrons had escaped, and 
conducted it to earth through a galvanometer. A striking 


pecularity of every radium preparation is its positive self- 


electrification, which becomes evident as soon as steps are 
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Prick Sixpence (N 
Abroad 8d., or 16 cents, or 80c., or 70pf. 


taken to insulate it effectively. To do this, it is not sufficient 
to place it in a vacuum, since the gaseous “ emanation” imme- 
diately spoils the vacuum and makes a free passage for the 
positive ions. In an air-tight enclosure, the preparation may 
reach a potential of 100 volts, and Professor WIEN succeeded 
in obtaining a constant current of about a billionth of an 


ampere under suitable conditions. 


—— 


INCIDENTALLY, he obtained a result of considerable value in 
the shape of an estimate of the amount of matter projected by 


a radium preparation per second. The result makes one 
despair of ever detecting any change by means of the balance. 
The mass of the negative electrons would amount to one 
gramme in about a billion years, and that of the positive ions 


to the same amount in about 600 million years. And these 
figures assume that the whole of the mass is “ real " —which is 
not by any means likely. The great velocity of the particles is, 
of course, what gives them their h qualities, and what 
energy they possess. 


—— 


To the radium controversy in The Times Mr. W. C. D. 
WHETHAM added, last week, a noteworthy contribution. His 
letter is a reply to Prof. MELDOLA ‘and sums up the case for 
the transmutation hypothesis, from the point of view of the 
physicists. We should have been glad if a physical chemist so 
well known as Mr. WHETHAM had given us, rather, a glimpse 
of the arguments pro and con which arise in the chemical 
mind, but his summary, taken as it is, seems a complete 
refutation of the proposition that radium may owe its 
qualities to its being a chemical compound. He raises gene- 
rally the same objections to Prof. MELDOLA’s hypothesis 
as those which we put forward in our last issue, and his 
arguments may be put concisely thus: The rays emitted by 
radium are a manifestation of type quite unexperienced 
in any known chemical change. Moreover, radio-activity 
is independent of the state of chemical combination in 
which it happens to be; a fact not to be expected if radio- 
active properties arise from the decomposition of a chemical 
compound. Again, the rate of dissociation of a compound 
depends greatly on temperature, but the radio-activity of 
Finally, the energy liberated by the 
20,000 to 


radium does not. 
exhaustion of 1 gramme of radium is from 


-1,000,000 times as great as in the most energetic chemical 
reaction known, an indication that the two cases are of an 
entirely different order. | 
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THE Hon. R. J. STRUTT, in a letter in another column of 
this issue, joins Mr. WHETHAM in pointing out that the 
extreme novelty of the phenomena associated with radium 
speaks emphatically of the operation of causes till now un- 
known to us, but he also presents the matter in another but 
equally convincing light. For, besides showing that trans. 
mutation of the elements has long been an admitted possibility, 
he appeals especially against what we may call conservative 
generalising—the thrusting of old laws, hitherto perhaps 
inviolable, upon new facts harshly discordant with them. Of 
course, in this connection, we must recall Prof. MELDOLA’s 
declaration that his objections to the transmutation hypothesis 
arose from obedience to the **law of parcimony, which forbids 
the invocation of new causes till old laws have been exhausted." 
But Prof. MELDOLA'S “new causes” are almost “old laws" 
to the physicists who have helped or watched the vigorous 
growth of the electronic theory. 


— 

THE mishap which occurred on the Central London Railway 
on Tuesday evening, although comparatively slight, might have 
had serious consequences if the passengers had been French 
instead of English. Instead of losing their presence of mind, 
as did the unfortunate victims of the recent Paris disaster, they 
quietly awaited events, and, by walking along the permanent 
way, were back at the Bank station within 10 minutes of their 
departure. Not only, however, did the passengers act with great 
coolness, but the officials displayed considerable resource in 
switching on the emergency lights and walking along the 
track to conduct the passengers back to the station. It seems 
that one coach of an empty train, whilst traversing the cross- 
over at the Bank, jumped the points and fell across the third 
rail, causing a short circuit, with the result that all current in 
that section of the railway was immediately cut off. No 
interruption to the service was caused between the British 
Museum and Shepherd's Bush, but all traffic between the Bank 
and the British Museum stations was suspended until the 
following morning. The incident, which will do more to 
reassure the public than the publication of most logical expert 
opinions, is in pleasing contrast to an occurrence which took 
place on the Paris Metropolitan some days after the serious 
fire. Sparks (caused by a blown fuse) were seen to issue from 
a carriage, and some of the passengers at once jumped on to 
the track, one of them receiving fatal injuries. 


9 

So much money is spent on official functions and banquets 
in connection with the openings of new electricity works and 
extensions, that considerable interest attaches to the surcharge 
of the members of the Hackney Borough Council to the 
amount of £209. 15s. Id., a sum expended on the opening 
ceremony of their electricity works. An appeal to the Local 
Government Board has resulted in the auditor's action being 
upheld, and although the Board has decided to relieve the 
members of personal liability, it should be clearly understood 
that the expenditure was illegal. In fact, as reported in our 
last week's issue, the Board state clearly that it must not be 
expected that they will adopt a like course with regard to the dis- 
allowance and surcharge of any similar expenditure incurred on 
future occasions. One can, of course, sympathise with the desire 
of Corporations to advertise their electricity undertaking to con- 


sumers by the means of public functions reported at length in 
the local newspapers, but, on the other hand, the same result 
could usually be attained at far less cost by means of canvass- 
mg and circulars. As an example of the extent to which 
municipal ceremonies may be carried, we may instance the case 
of the extension of arc lighting in the Canonbury district of 
Islington a few days ago, when there was a considerable 
gathering to view the first three blows for the excavations 
being struck by three councillors. 


— — 


WE need make no apology for the extract from Prof. 
FLEMING’s forthcoming book published in another column. 
The article deals, it is true, with no new method of measuring 
cable capacity, but on the other hand it puts very clearly 
before the student and the engineer who may be desirous of 
fixing his ideas on the subject, exactly what has to be borne 
in mind when considering the capacity of cables. In the case 
of long high-pressure cables for polyphase current, capacity is a 
line constant that must not be neglected when laying out the 
design of the primary network. It is not only a question as 
to whether one may neglect the loss due to “dielectric 
hysteresis " about which so much controversy raged after the 
reading of Mr. MoRDEY'S famous Institution Paper; there is, 
as Mr. MOoRDEY reminded engineers at the time, a large 
possible C?R loss at light loads owing to the so-called “ watt- 
less" leading capacity current—a loss, however, which it is 
possible to diminish by the application of suitable apparatus. 
Increases of pressure due to resonance effects may be rendered 
practically harmless by the use of spark gaps, but in the 
study of these effects, with a view to avoiding their 
recurrence, a knowledge of the capacity of the cable is also 
essential. In fact, capacity measurement has now become a 
matter of as much importance to the electric light and power 
engineer as to the telegraph and telephone engineer. 


— pep ctt — rccte rr n 


Personal.—Mr. W. B. Woodhouse has resigned his post as 
resident engineer to the Newcastle Electric Supply Co. to 
take up the duties of chief resident engineer to the Yorkshire 
Electric Power Co. Mr. Woodhouse has been with the 
Newcastle Company throughout its existence as a power com- 
pany, and has been an occasional contributor to our columns. 


Fire Insurance Installation Rules.—We have received copies 
of the rules of the Liverpool, London and Globe, and the Royal 
Insurance Companies, with reference to the wiring of buildings 
for electric light and power. The rules of both companies are 
practically identical, and embody some of those recently 
issued by the Institution of Electrical Engineers. These 
companies have, doubtless, pursued the correct policy in 
following the rules laid down by the Institution, and their 
booklets cannot fail to be of considerable service to both 
consumers and contractors. 

Lightning Accidents.—An inquest held on Saturday night 
at Stetchworth, near Newmarket, on a hurdle maker who 
was killed by lightning, elicited the fact that the clothes 
smelt strongly of sulphur when examined, the man’s mouth 
was black and the whiskers had a singed appearance. Coins in 
the pockets were discoloured and also smelt strongly of sulphur, 
and on the chest was the rude outline of a tree: probably not 
due to any photographic effect as popularly imagined, but to 
the ramifications of the current. One leg bore long black 
marks. In London on Friday night there was a severe 
thunderstorm, and storms, causing in some cases considerable 
damage to property, are also reported from other parts of the 
country. 
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Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia Martinique May 9,1902 .. — 
Guadeloupe Martinique .... May 9,1902 .. — 
Puerto Plata—Martinique.... July 10,1902 .. — 
Anjer—Kalianda ....... ... Aug. 2,1909 .. — 
Cayenne—Pinheiros ..... .. . Aug. 18, 1903 — 
St. Lucia—St. Vincent ...... Sept. 19, 1902 .. E 
Reissi-Issa(Yemen)—Camaran Oct. 22,1902 .. — 
Paramaribo—Cayenne ...... Feb. 27,1903 .. — 
New York—Hayti .......... Apr. 18,1903 .. = 
Fao—Bushire .............. July 28,1903 .. Sept. 5, 1903 
Bolama—Bissao ............ Aug. 4,1908 .. — 
Antigua—Guadaloupe ...... Aug. 11, 1903 = 
Trinidad—Demerara .......... . Aug. 27, 1903 — 


Automobile Club Trials. —The Trials Organisation committee 
of the Automobile Club have now made public the list of entries 
for their fifth annual reliability trials. An analysis shows an 
increase in the British competitors as compared with last year. 
There is a total of 76 British cars, compared with 41 in 1902, 
the increase for foreign cars being from 43 to 59. The prin- 
cipal increase is in cars built to meet the requirements of 
people of moderate incomes, say cars costing under £400, the 
annual upkeep of which should not exceed £50 per annum, 
and of this type upwards of 50 cars are entered for the trials. 
Out of a total of 140 entries, 10 are steam cars, and, as the 
trials will be long-distance ones, needless to say no electric 
cars have entered for them. The rapid development of motor 
hicycles is forcibly brought out by the fact that the club found 
it necessary this year to remove the motor cycles from among 
the cars and to organise an entirely separate series of trials. * 


New Technical College at Sutherland.—Lord Balfour of 
Burleigh laid the memorial stone of the new Sutherland 
Technical School at Golspie on Tuesday. The existence of 
the school is due to the Duchess of Sutherland, who considered 
that better educational facilities should be provided for 
crofter's children and others, in the counties of Caithness, 
Cromarty, Ross and Sutherland. The Duke of Sutherland 
and Mr. Carnegie each contributed £5,000 towards the 
building fund. Mathematics, geometrical and mechanical 
drawing, mechanics and building construction, wood and 
metal work, chemistry and physics are some of the subjects 
which will be taught. The complete course will probably 
extend over a period of three years. Lord Balfour, after laying 
the stone, said the promoters were trying to give an 
education which would ameliorate the conditions under 
which a certain portion of the population were living ; they 
were not founding a school which would act as a rival to 
others. He hoped that agriculture would be treated as a 
science—investigated in the laboratory and illustrated experi- 
mentally in the fields. Navigation should also find a place 
within the walls of the school. He was strongly of the opinion 
that private enterprise was the correct basis for such an under- 
taking, and that although education boards and committees 
were excellent in certain places, yet they were apt to be regu- 
lative and their initiative critical rather than constructive. 
Advances in education would have to start outside the esta- 
blished system. 


Wireless Telegraph Notes.—According to the Electrical 
World of New York, the United States Consul at Kobe, 
Japan, states that Japanese warships equipped with wireless 
telegraph apparatus have sent and received messages to and 
from Japan at a distance of about 50 miles, and that the 
m will be further extended at an early date by the 

apanese Navy Department. The necessary plant is now 
being erected for the establishment of communication by wire- 
less telegraphy between Miesaki, in Nagasaki prefecture, and 
Sharyo Island, off Kelung, Formosa, a distance of about 850 
miles. The installation was commenced in January last, and 
the expenditure on the enterprise is estimated at about $20,000. 
Experiments with wireless telegraphy, it seems, have been 
eontinuously made by the Department of Communications and 
by the Navy since 1896. The experiments were first made 
with satisfactory results over a distance of 11 miles, and after- 
wards between the shore and ships in Tokyo Bay, a distance of 
over 20 miles. The system of wireless telegraphy employed in 
Japan is stated to differ materially from the Marconi system. 


Our contemporary adds that an application of Signor Marconi 
for letters patent on his inventions in Japan was refused, 
and the system now being established between Formosa and 
Kyushu has been developed by a Japanese inventor. The 
Daily Telegraph states that wireless telegraphy will be largely 
employed during the army mancuvres, which will commence 
to-morrow. Our contemporary learns that a special system 
with low receiver poles and a very short spark has been 
devised, so as to limit the field of disturbance and prevent 
interference from the transmitters of the opposing enemy, as 
well as diminishing the facility which the enemy has of 
tapping messages. Against this there is, of course, the dis- 
advantage that the distance over which messages can be sent 
is decreased. The transmitters, it is stated, are mounted on 
waggons somewhat similar to those employed at the German 
army manœuvres last year, and the current will be generated 
by a small engine and dynamo attached to the waggon. 

Progress of the St. Louis Exhibition Buildings.— The 
buildings and other work connected with the St. Louis Exhibi- 
tion is progressing so favourably and rapidly that the officials 
have every reason to expect that the opening day—u.e., 
April 30, 1904—will find everything ready and in its place. 
It is stated that China will be officially represented at the 
Fair and that this is the first time that it has taken official part 
in any international exhibition. A series of mining and 
metallurgy displays in actual operation has been arranged for. 
On an outside space of about 30 acres there will be a coal mine 
in operation, working a coal-seam found under the World's 
Fair buildings. Modern mills will be built and run on zinc, lead 
and gold ores, and, to demonstrate the advantages of the new 
processes over the old ones, the latter, too, will be in actual 
operation. Several different systems of gas producers will be 
shown, while a foundry will be in full operation making cast- 
ings in iron and other metals. Overhead tramways will convey 
ores to different parts of the grounds to illustrate the methods of 
transportation inthe mountains. Theevolution and development 
of the railways of the world will be shown in an exhibition in 
the Palace of Transportation by the Baltimore and Ohio Rail- 
way, which had a similar exhibition at Chicago in 1893. 
Whereas, however, the last-named occupied an area of 32,000 
sq. ft., the one at St. Louis will, it is reported, occupy a space 
of 60,000 sq. ft. One division is to be devoted to tenth- sized 
models of typical freight trains, standing on model tracks. 
The plans for the mechanical portion of the cascades and for 
the jets of water in conjunction therewith have been completed. 
Ninety thousand gallons of water will be discharged into the 
grand basin every minute when the cascades are in operation, 
and three centrifugal pumps of the largest size, driven by induc- 
tion motors, will keep the cascades and fountains going. The 
American De Forest Telegraph Co's. station for wireless tele- 
graphy, which will be erected in the exhibition grounds, 1s 
anticipated to be the largest and best equipped station of the 
kind in America. It will be, it is stated, used in connection 
with a large number of outside stations for the transmission of 
commercial messages to and from the World's Fair grounds. 
It will have a system of three towers, 225ft. high, for the sus- 
pension of the ærial wires. This station will also be used in 
connection with other exhibit stations of the company, located 
on the grounds, for the transmission of wireless messages. 

A Proposed Railway up Mont Blanc.— The Times states 
that an electric railway up Mont Blanc has been designed by 
M. Vallot, the French savant who built an observatory, which 
is also an eight-roomed dwelling-house, on the Mont Blanc 
range between the Dome du Goüter and the Bosses du Droma- 
daire. M. Vallot has in his possession all the plans and 
documents relating to this projected railway, and has himself 
made a most careful study of the topography of the whole 
range. He is of opinion that, although the depth of the Mer 
de Glace and of the Glacier des Bossons where they descend 
into the valley is considerable, in the higher parts of the range 
it is very much shallower. There are, moreover, various points 
where the underlying rock comes through the crust of ice, and 
these would be chosen as sites for the stations, where travellers 
would get an opportunity of enjoying the view in the intervals 
of the tunnels. The proposed tunnel is not to be more than 
7 miles long, and the journey will not be any more unpleasant 
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than those through the St. Gothard or the Mont Cenis. 
Starting at Les Houches, the village at the top of the gorge of 
the Arve, and at the entrance to the Chamonix valley, the line 
will follow the direction of the existing path to the Pavilion of 
This part of the journey is to be effected by an 


the Bellevue. 


open-air funicular railway, of the same type as those at Glion 
and Miirren. 


Rousse to the Aiguille du Goüter. Gros-Béchar will be the 


first station and Aiguille du Goüter the second, where there is 


a chalet. Up to this point there is little risk of mountain- 
sickness for ordinary travellers, but for those with weak hearts 
it would not be advisable to proceed further. The next 
stopping-place proposed is the Dome du Gorter, where a 
magnificent view of the Aiguille du Midi, the Mont Maudit, 
and of the summit of Mont Blanc itself may be obtained. 
Another station will be at the saddle of the Bosses du Droma- 
daire, not far from the Vallot Refuge and Observatory. 
Beyond this the line will have to pierce more than 200ft. 
below the surface in order to reach the Petits Rochers Rouges. 
The remaining 300yds. may probably be covered on foot by 
the majority of travellers ; but in order to make the line com- 
plete it is proposed to make a small funicnlar from the Petits 
Rochers Rouges to the Janssen Observatory on the actual 
summit. M. Vallot suggests a rack-and-pinion line, and power 
will be obtained from turbo-generators fed by the water-power 
of the River Arve, which already supplies current for the Le 
Fayet-Chamonix Railway. It is estimated that the cost of a 
ticket to the top of Mont Blanc by this railway will be about 
£4, which is cheap compared with the £10 or £19 that has to 
be expended at present on guides. porters and the expenses of 
a night at the hut on the Grands Mulets. 


The Relation of Science to Industry.—During the course 
of the Oxford University Extension Delegacy summer meeting, 
which concluded last month, Sir Philip Magnus delivered an 
address on * Some Economie Aspects of the Application of 
Science to industry." He said the last half century had seen 
such progressive strides in the relation of science to industry of 
all kinds, that the time was very opportune for the calm consi- 
deration of the subject. It could be asserted, with confidence, 
that the intelligent and constant application of science to every 
detail contributed more largely to the development of trade 
than any other cause. The large sums expended by Germany 
for technical education showed that the German people had 
recognised this dependence of industry upon science, and the 
inefficient direction of British higher schools upon German 
principles, was one of the causes which prevented our possess- 
ing the same teaching power as was to be found on the Conti- 
nent and in the United States. "This lack of organisation was 
most marked in London, where the opportunities for the 
training of students in the application of science to engineering 
and manufacturing industry were still inadequate. One draw- 
back was the lack of co-ordination a:«l economical control of the 
teaching at present given in different institutions, and although 
very large funds were needed to endow London with the 
necessary facilities for higher education, training and research, 
still; much more could be accomplished with the available 
means. "Therefore, before any fresh expenditure was incurred, 
such as the very laudable effort now being made by a few 
publie-spirited men, a complete scheme should be prepared for 
the concentration of existing efforts and for the co-operation 
of the most eminent professional teachers, in order that the 
instruction might be specialised where necessary. The London 
County Council was prepared, he believed, to make an annual 
grant of £20,000 towards the fulfilment of this object; but 
ample supplementary State aid was necessary, having regard 
to the national and, in fact, imperial importance of providing 
in London adequate facilities for higher education. Another 
essential was that English teaching institutions should fall into 
line and agree to joint action, especially with regard to the 
study of engineering and chemical technology. By these means 
only would London possess a university of science superior to 
any in the world and worthy to attract students from all 
English speaking countries. In spite of all drawbacks, how- 
ever, this country was to be congratulated on the fact that the 

attitude of the State towards industrial education, whether 


Near the top of the ridge the line enters a 
tunnel, and then follows the trend of the avéte past the Tête 


technical or commercial, was now similar to that of other coun- 
tries, and only differed in its parsimony and reluctance to spend 
on the higher education the money that was needed to give us 
equal advantages in the keen international competition for trade. 


Engineering Training.—The following is an abstract of a 
Paper read by Mr. L. A. Osborne before the American Insti- 
tute of Electrical Engineers: The majority of young men 
who enter upon a course of engineering in one of our technical 
schools rarely have expectations of devoting their energies to 
engineering pure and simple. My experience has shown that 
the average young engineer rather expects that his preliminary 
training and education will be of assistance to him in obtain- 
ing a foothold with the commercial side of industries which 
are based upon engineering practice. It is not obvious, in 
seeking for reasons for this attitude, whether our engi- 
neering courses are based upon the assumption that the 
industrial world requires business men with a technical train- 
ing, or whether the supposedly larger emoluments which 
come to men of affairs rather than to specialists and designers 
have their effect in diverting the energies of young men after 
they have departed from the influences which surround them 
in their academic career; but I believe that the latter is the 
determining factor. However that may be, my experience is 
that of all the technical graduates who obtain employment 
with the industry with which I am connected, not more than 
one in 10 is fitted either by temperament or education to take 
up with success the work of pure engineering. Temperament, 
undoubtedly, has a great deal to do with it, and the tendencies 
of modern industries to demand technical training of men in 
its commercial departments undoubtedly has the effect of 
inviting men to take the technical courses, where, if there 
was not that incentive, they would have devoted them- 
selves to some other line of activity. There is, therefore, 


graduated every year a large body of men who are added to 


the engineering profession, but who are not properly fitted to 
deal with engineering questions broadly. On the other hand, 


the courses which these men have followed have generally not 
pretended or considered any other probability but that they are 
to become engineers pure and simple. "There have consequently 
been turned out a body of men who are by inclination not 
prepared to follow the so-called drudgery of the profession. 


I cannot but believe that the majority of men before they have 


completed a four-year course in college have given some indica- 
tion to the faculty of their ultimate tendencies. 
therefore, as if it were desirable either to differentiate between 
these two classes of men, with the result that each would be 
better prepared for the work which they will ultimately be 
called upon to do in the world's activities, or, better still, to 
broaden out the courses in certain particulars to the end that 
the whole body of engineers will enter upon their work 
with a fuller comprehension of its duties and its opportunities. 
I am quite aware that financial and physical limitations will 
always render the attainment of an ideal at the best only an 
approximation. 


It seems, 


I know from personal contact with many of 
our educators that they are fully awake to the growing 


demands of the profession, and that generally the most earnest 
efforts are being made to meet these ever-increasing require- 


ments. My remarks should, therefore, be taken in the spirit 
in which they are given—that is, not in criticism of existing 
methods, but as an endeavour to point out conditions which 

might be considered as desirable to work toward. In con- 
sidering whether the training of the modern engineer 1s 

adapted to the demands which will be made upon him later 
on, we should bear in mind certain latter-day tendencies which 
have largely come about through engineering practice. There 
was a time in the history of manufacturing when its activities 
were directed largely by men who had grown up from appren- 
tices in the shops and who were primarily machinists and work- 
men. The work of modern engineering has resulted in the 
development of enormous industries which require skill, intelli- 
gence and knowledge and a high order of administrative ability, 
which was entirely unnecessary in the days of small shops and 
limited organisations. It has followed that the problems inci- 
dent to this great industrial development have been more than 
the limited education and intelligence of the old-time shop 
superintendent could cope with. 


THE ELECTRICIAN, SEPTEMBER 11, 1908. 


839 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Self-electrification of Radium.—Since radium gives out both 
positive and negative electrons, and since the positive elec- 
trons are easily intercepted, radium enclosed in an envelope 
impervious to the positive ions should become positively 
charged. If a radium preparation is enclosed in a thin glass 
tube closed at one end with a platinum electrode, it will give 
out a constant current due to the positive ions liberated by the 
radiation of the negative ones through the wall of the tube. 
W. Wien has measured this current and found it to be of the 
order 3x 1071? amperes. This figure enables us to arrive at 
an estimate of the masses radiated per second, since it gives a 
value for e per second, and the ratio e/m is known. The 
masses are: Negative electrons, 2:9 x 107?? grammes per 
second; positive ions 4:6 x 10 grammes per second. These 
masses are quite beyond detection by weighing. Their energy, 
on the other hand, is considerable. Neglecting the change of 
apparent mass with the velocity, and assuming the velocities 
2:5 x 10" for the negative electrons and 1:65 x 107? for the posi- 
tive ions, the kinetic energy developed by the negative elec- 
trons comes out as 8'7 ergs per second, and by the positive 
ions 60 ergs per second, from 4 milligrammes of radium 
preparation used in the experiments. 

[W. Wien, Phys. Zeitschr., September 1, 1903.] 


New Platinum Resistance Thermometer.—H. D. Barnes and 
D. McIntosh have devised a new platinum thermometer which 
gives a sufficient length of wire without an inconveniently 
large bulb. The main feature of it is that a core passes 
through the centre of the bulb, through which a liquid or gas 
can be made to flow. It is, therefore, particularly well adapted 
fer the continuous flow calorimeter, where the temperature 
of a flowing liquid or gas is measured. A glass tube about 


5mm. in diameter and 25cm. long is coated with beeswax, and 
a thread is cut in the wax on a machine-lathe. "The thread is 
etched into the glass with hydrofluorie acid, and a double 
platinum wire is wound into it, the end loop being caught by 
a projecting horn near the end of the glass tube, which is 
subsequently flattened. A somewhat wider glass tube is 
passed over the first one, and the ends of the two tubes are 
carefully fused together as shown in the diagram. The leads 
are made of copper wire. The thermometer is specially 
advantageous in determining boiling points, the steam heating 
the entire tube. 
[Barnes and McIxrosH, Phil. Mag., September, 1903.] 


Condensation Nuclei from Platinum Wire.—Gwilym Owen has 
studied the nature of the particles given off when platinum is 
heated. He finds that the production of nuclei depends not so 
much upon the length of time the wire is heated, as upon the 
maximum temperature attained. He tried the effect of placing 
the heated wire in an electric field, in order to find whether 
any difference was produced in the rate of expansion neces- 
sary to form a cloud. He found that the electric field makes 
no difference, and hence concludes that the nuclei produced by 
the heating of platinum wire in air or hydrogen are uncharged. 
What these nuclei actually;are he does not venture to say. It 
is highly improbable that they are due to dirt on the wire. 
On one occasion a wire was kept red hot for 18 hours with a 
stream of filtered ;air flowing along it, and yet afterwards fogs 
were got by heating it to a temperature below 200deg., and 
expanding. Platinum wire disintegrates in air below 300deg. 
at all events, but that the process is very slow is explained by 
the fact that the nuclei are of almost molecular dimensions. 


[G. Owen, Phil. Mag., September, 1903.] 


Murwell’s Theory.—Emil Cohn gives a general review of 
Maxwell's theory with a view to finding how it adapts itself 
to modern electromagnetic research, and especially to the 
“atomistic " conceptions favoured at the present time. Max- 
wells theory, the author says, is embodied in Maxwell's 
equations, not necessarily as he wrote them, but also in any 
mathematically equivalent expressions. The author prefers 
the equations used by Hertz and Heaviside :— 


W z f1(cE* - pM? dl. 


— V rot EB 
òt 
V rot M= D id 


where A-A(E-K) D=cE, and B=ypM. These equations 
hold for isotropic bodies at rest, excepting the bodies of the 
ironclass. They also hold in the free ether, the characteristic 
property of Maxwell's theory that it postulates a continuity. 
In this respect it is radically opposed to the atomistic concep- 
tion, but, on the other hand, it practieally represents facts as 
we find them, and is capable of rigid experimental verification. 
The modern theories determine .\, D and B by differential 
equations involving / as an independent variable, and thus 
extend Maxwell's theory to rapidly varying electromagnetic 
conditions. 
[E. Conn, Phys. Zeitschr., September 1, 1903.] 


Hull Effect. —E. van Aubel gives further particulars of the 
large Hall ettects observed in bismuth sulphides. In pure 
bismuth sulphide the Hall effect is twice as large as in pure 
bismuth. It may be employed for the measurement of strong 
magnetic fields. The Hall effect differs somewhat when the 
magnetic field is reversed in direction. This is no doubt due 
to the position of the axes of the majority of crystals forming 
the plate. The author cut a circular plate of bismuth sulphide 
and rotated it about its axis while keeping the position of the 
Hall effect electrodes constant. The difference between the 
two Hall effects obtained with upward and downward magnetic 
fields respectively varied from place to place and was reversed 
in sign at some points. To discover a possible effect of a 
surrounding magnetic medium, the author covered the plate 
with a thin coating of varnish and immersed it in cold water 
and subsequently in a strong solution of ferric chloride of the 
same temperature. No difference was observed in the Hall 
effect in the two cases. 

[E. van Av BEL, Phys. Zeitschr., September 1, 1903. ] 


General Radio-artirity of Metals.—J. C. McLennan and E. F. 
Burton have found that when a cylinder of any metal is 
enclosed within a second cylinder of the same material, insu- 
lated from it, and surrounded by air or other gases, it gradually 
acquires a negative charge, and after a short time reaches a 
state of equilibrium at a definite potential below that of the 
enclosing cylinder. The authors experimented with cylinders 
of aluminium, zinc, lead, tin and copper, and measured the 
potentials with a quadrant electrometer giving a deflection of 
1,000mm. at a distance of Im. for 1 volt. The final poten- 
tials reached were —179 millvolts in aluminium, — 160 in 
zinc, —216 in lead, —95 in tin, and — 73 in copper, these 
values closely corresponding to the Volta effects. Under the 
influence of Becquerel or X-rays, the same potentials were 
reached in a few seconds. The authors connect the facts 
specified with the discharge of positive corpuscles by a red-hot 
metal, and believe that every metal gives off more positive 
than negative electrons, thus acquiring a negative charge, 
which, owing to the ionisation of the air, cannot exceed a 


certain value. 
(McLennan and Berton, Phil. Mag., September, 1903.) 


Municipal Trading.—The report of the Joint Select Com- 
mittee of the House of Lords and the House of Commons on 
Municipal Trading, reprinted on p. 709 of our issue of August 
l4th, has been published, together with the evidence given 
before the Committee, in the form of a blue book. 
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A BASIS FOR THE COMPARISON OF DYNAMO 
DESIGNS. 
BY H. M. HOBART. 

In comparing the merits of alternative designs there have 
been suggested by Kapp, Steinmetz, Mavor and Thompson 
certain coefficients customarily defined as: | 
a. Output coefficient, 

Watts rated output 


T AES .. . , uq. 7 * 
Speed x (arm. diam. )? x arm. core length (Rapp)*. 
" Arm. diam. x arm. core length (Steinmetz)t. 
Watts rated output 
X" 
* Watts rated output (Mavor)t. 


Volume of Active belt” 
d. “Specific utilisation coefficients," a, 8 and y (Thompson)s. 


These constants have been useful to the designer, but none 
of them take the end connections into account, and mainly for 
this reason, they are comparatively unsatisfactory for use in 
final comparisons of the results achieved. 

By employing L, the length in centimetres of the armature 
ocer the end connections, and D, the armature diameter in 
centimetres, a very useful coefficient becomes available :— 


Cylindrical surface of armature DL 


Speed in revs. per min. r. p. m. 

Rated output in watts =W 

d 1 » == W 
Specific output EDD aM 


That the “ specific output,” as thus defined, is a true criterion 
of the degree of commercial economy attained in a given 
design, both material and labour being taken into account, 
will now be demonstrated :— 

In Figs. 1, 2, 3 and 4 are plotted to the basis of an arbitrary 
cost off 100, for a design in which DL = 10,000, the total 
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Cost of “uu volt Machines. 


2,000 4,000 6,000 8,000 10,000 12,000 14, (00 16,600 18,000 
DxL in Square Centimetres. 


Fra. 1.—British Schuckert Electric Co. 


factory costs of lines of continuous-current generators manu- 
factured by four different firms. J The straight line common 
to all four figures represents the relation which would hold, 
were the cost truly proportional to D x L. The agreement 
between the straight line and the plotted points is amply 
satisfactory to justify the assertion that the total factory cost 
of modern continuous-current, barrel-wound generators for a 
given voltage and type, is directly proportional to D x L, hence 


* Gisbert Kapp’s ** Elektromechanische Konstruktionen," lst edition, 
1898, p. 12. The output coefficient especially has been a most useful 
conception in design, and, when used with a clear recognition that the 
commutation limits have to be separately determined, is invaluable to 
the designer. But it is not advisable to attempt to employ the output 
coeflicient as a criterion of the economy of material in the ultimate design. 

+ S. P. Thompson's Design of Dynamos,” 1903, p. 140. 

i Journal Institution of Electrical Engineers, Vol. XXXI., 1901, p. 218. 

§ 8. P. Thompson's Design of Dynamos,“ 1903, p. 157. 

T Acknowdgement is due to these firms for kindly furnishing this data 


and for granting permission for its publication. Firm A ” requested 
that the firm's nume be withheld. 


also to the armature surface. In other words, the cost of a con- 
tinuous-current machine of a given voltage is, for any one firm, 
uniformly a given sum per square centimetre of armature sur- 
face. This cost per square centimetre is the lower the better 
the firm's management, its manufacturing facilities, and the 
larger its output. It naturally varies greatly in different 


Cost of //. ot Machines. 


2,000 4,000 6, 000 8, 000 10,000 12,000 14, 000 16,000 18, 000 
DxL in Square Centi metres. 
Fic. 2.— Ma vor and Coulson. 
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Cost of M. vnlt Mach nes. 


O STANDARD CONSTANT SPEED MOTO 
© VARIABLE SPEED MOTORS | 
X DIRECT COUPLED GENERATE 


2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 
DL in Square Centimetres, 
Fic. 3.— Vickers, Sons and Maxim. 


Cost of . volt Machines. 


o BUILT ON ABNORMAL LINES 
| FOR SPECIAL PURPOSES 


ait =e 
A LLLLLLLL 


2,000 4,0C0 6,000 8,000 10,000 12,000 14,000 16,000 18,000 90,000 
DxL in Square Centimetres, 
Fic, 4.— Firm A." 


countries and in different firms in the same country. A firm 
could form an excellent estimate of the average cost of each 
different machine by sub-dividing at the end of the year the 
total cost of manufacturing its entire output of dynamos and 
motors in proportion to the area of the cylindrical armature 
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surface of each machine. Of course corrections would have to 
be introduced, decreasing this cost by percentages which would 
be higher the greater the number of machines built from each 
design, and suitably increasing the cost in the case of special 
machines, and where but few had been built from a single 
design. Many methods of cost estimating now employed, give 
but little more than a false appearance of accuracy, and it 
probably often occurs that a firm is unconsciously selling one 
class of machine at a loss, and failing to secure orders for 
another class which it in reality is able to manufacture at a 
much lower price than its estimates indicate. Such tendencies 
spread from one firm toanother until it may evenhappen that the 
average market price becomes for a time so disarranged that, 
say, small motors are sold with little or no true profit, and 
larger machines at a needlessly high profit, or vice versa. 

]t is not intended to assert broadly that the suggested 
method would eliminate the difficulty ; its simplicity, and its 
agreement with the experience of several firms in different 
countries would, however, indicate that it should constitute a 
useful and reliable basis for at least re-adjusting such estimates. 

Returning to the consideration of the “specific output," it 
is obvious, from the data given above for costs, that that 
machine is of the most economical design in which, when 
complying with a given specification, the maximum “ specific 
output —i. e., the maximum watts rated output per revolution 
per minute per square centimetre of armature surface—is 
obtained. 

For the purpose of illustrating the application of this con- 
stant—the “specific output"— Table I. has been compiled from 
the data of the six slowest speed 500 to 550-volt machines in 
the table on p. 234 of Dr. Thompson's “ Design of Dynamos.” 
To these have been added a couple of machines (Nos. I. and VII.) 
of the writer's design. The group of eight machines is 
arranged in the order of increasing values of +DL., hence of 
total factory cost had they all been built under the same 
conditions, at the same works, and without special features :— 


Table I. 


E : W. Kw. out 
Desig- | No. rated Speed yo, | Pull PD jr, in Speci- put re 
nating| of t in load, TDL. fic out- auc à 

No. poles. . r. p. m amps eee t. ene 
put 100 r. pm 
L| s 200 100 550 364 187 90 52,600 0038 200 

II. 10 440 85 | 550 | 800 228 92 66,000 0:079 515 

III. 12 330 100 550 600 250 89 70, 000 0:047 330 

IV. 10 550 90 | 550 [1,000 244,100 76, 700 0-080 610 

V.] 14 1,000 95 | 550 1,820 250/100 78, 500 0:134 | 1,050 

VI. 12 1,100 100 | 550 2,000 270 95 80, 500 0-137 | 1,100 

VII. 16 1,000 90 | 500 2,000 350 80 | 88,000,0:127 | 1,110 

VIII. 22 1,600 85 550 |2,900| 450; 82 |116,000/0°163 | 1,880 

Notes.—I. Designed by the writer; three sets at Chatham. II. Built 


by the Walker Company. III. Built by the Oerlikon Company. IV. 
Designed by Parshall; six sets at Dublin. V. Designed by Pichelmeyer 
for Siemens and Halske Co. of Vienna, and exhibited at Paris. VI. Built 
by English Electrical Mfg. Co, VII. Designed by the writer; two sets 
at Sheffield. VIII. Designed by the writer; not built 


The rated speed of none of these machines falls more than 
15 per cent. above or below the reference speed of 100 revs. 
per min., to which, in the last column, their outputs have been 
reduced. This reduction would not have been permissible 
had the rated speeds varied by any considerable percentage. 

In the curve of Fig. 5 the “specific outputs are plotted as 
ordinates, against the kilowatts output at 100 revs. per min. as 
abscisse. 

It is not to be inferred that designs above the curve are 
necessarily good, nor vice versa. This is chiefly on account of 
indefiniteness as to the basis of rating. Thus the point C 
represents Design V. of Table I. It is only claimed for this 
design that it operates sparklessly with fixed brush position 
from half-load to 25 per cent. overload (see Zeitschrift für 
Elektrotechnik, Vol. XVIIL, p. 551, 1900). On the other hand, 
point B represents Design Vir. of the table, a machine which 
was required to carry sparklessly all loads from no load to 
25 per cent. overload, with fixed brush position, and which 
was subsequently sold in several instances at a normal rating 
25 per cent. in excess of that at which it was supplied for 


England. Design A, No. IV. of Table L, is also exceedingly 
conservatively rated. Design D, No. I. of Table I., was built 
to a specification requiring sparkless operation with fixed 
brush position from no load to 50 per cent. overload, ability 
to carry 50 per cent. overload for two hours without undue 
heating, and ability to carry momentary overloads of 100 per 
cent. without harmful sparking. 

It is evident that a design may fall below the curve, either 
because of the nature of the specification governing its rating 
or because of having uneconomical proportions, and it may be 
a poor machine and fall above the curve through over-rating. 
This would appear to be the case with No. V. (point C of 


in. pei 
rinature.) 


(i. e., Watts Output per r 


Square Centimetre of Cylindrical Surface of 


400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 
Kilowatts rated Output, reduced to 100 r.p.m. 


Fic. 5.—Curve of Specific Outputs“ of 500-volt 100 r.p.m. 
Continuous-current Generators. 


“ Specific Output” 


Fig. 5), which, although having the same DL as No. IV. 
(point A), and hence about the same factory cost, has a rated 
output nearly double that of No. IV., which latter machine is, 
on the other hand, very conservatively rated. 

Values for the “specific output" so high as those of h e 
curve of Fig. 5 could not be obtained in high-speed designs, In 
Fig. 6 are brought together “specific output“ curves for 
500-volt generators for 100, 200 and 300 revs. per min. 
There have been built but a comparatively small number of 
very large high-speed continuous-current generators, for it has 
been realised that the continuous-current generator is essen- 


0°18 
0°20 
0 16 


0 400 800 1,200 1,600 2,000 

Kilowatts rated Output. 

Fic. 6.—Curves of “Specific Cutput." 550-volt Continuous-current 
Generators at 100, 200 and 300 r.p.m. 


2,400 2, 800 


tially a slow-speed machine. The curves, nevertheless, suffice 
to illustrate some interesting points. It is seen that for 
every speed there is a rated capacity beyond which the 
“ specific output ” decreases. The point of maximum “ specific 
output” is attained at lower rated outputs the higher the 
rated speed. That such maxima exist will be generally 
granted; the locus of these maxima cannot at present be 
at all precisely shown. Ratings falling beyond the full 
line portions of the curves are of doubtful practicability 
on account of commutating limitations. To build satis- 
factory continuous-current dynamos beyond these limits of 
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output and speed will require radical departures from the 
approved practice of the present time. Already considerably 
below these limits the designs become abnormal in proportions, 
of inferior performance, and of excessive cost. Beyond the 
maxima of these curves, exists a still further limit beyond 
which, regardless of expense, a satisfactory commutating 
dynamo cannot be built on the present approved lines. 
Methods by which higher outputs and speeds become prac- 
ticable in commutating dynamos are at present of especial 
interest, not only from the steam turbine standpoint, but also 
as seriously affecting the question of the design of large sub- 
station motor-generator sets, where alternating-current motors 
(essentially better and cheaper the higher the speed) are 
direct-connected to continuous-current generators. 


THE MEASUREMENT OF CABLE CAPACITY.* 


À capacity measurement which most frequently concerns the 
electrical engineer is that of an insulated cable of some kind. 
This may, for instance, consist of two or more copper rods or 
stranded wires embedded side by side in a cylindrical mass 
of dielectrie, surrounded generally with a metallic covering 
called the sheath. The conductors may be circular-sectioned 
or have any other appropriate sectional form. If they are 
separate and placed symmetrically within the sheath, then 
the cable is known as a firo-core, fhree-core or four-core cable, 
&c. If, however, the conductors are in the form of cylinders 
surrounding one another, then the cable is called a concentric 
cable. In the case of all these forms of cable there are various 
capacities which can be measured or calculated, and it is usual 
to express these in microfarads or fractions of a microfarad per 
mile run of the cable. It is only in one or two cases that the 
capacity per mile can be calculated from the dimensions and 
given section of the cable, combined with a knowledge of the 
dielectric constant of the insulating material. 

The most simple case is that of the twin concentric cable. 
In this case, if D is the inside diameter of the outer tubular 
conductor and d is the outside diameter of the inner tubular 
conductor, both expressed in centimetres, then the capacity 
per mile in microfarads of this concentric cable is given by the 
formula 

,0:'0388K 
log, D d 
where K is the dielectric constant of the insulator. Hence, 
if the ratio D/d is about 2, and if K has a value between 
2 and 3, the value of C is nearly 0:3. It will be found that 
this is the case for most paper-insulated cables, and, in fact, for 
the generality of insulators used the value of C lies between 
0:3 and 0-4. 

The only other case which is amenable to simple mathe- 
matical methods is that of two circular-sectioned rods lying 
parallel to each other in a dielectric of infinite extent ; but 
for most forms of core and concentric cable it is impossible to 
predetermine entirely by calculation the capacities which are 
required to be known. We can, however, lay down certain 
general principles as follow :— 

If a number of conductors are in proximity to each other, 
then, as shown by Clerk Maxwell,t we may express the value 
of the electric charge q) on any one of them by a function of 
the form | 

q= NI. 101 + NI. 272 T Kan &c., 


where vi is the potential of the conductor considered, and 
Vo) Ug &c., are the potentials of the neighbouring conductors. 
T e quantities Ki.» KI. NI. s, &., are constants called coeffi- 
cients of induction of the nature of capacities. 

If z, ča &c., are zero, and if r,=1, then q, = KI. I. Under 
these circumstance the coefficient. Ni. i is numerically equal to 
the eharge on the conductor, and it is called its capacity. 


* An extract from a Chapter in Vol. II. of ** A Handbook for the 
Electrical Laboratory and Testing Room.” by Dr. J. A. Fleming, F. R. S., 
which will snortly be published by * The Electrician" Printing and 
Publishing Company. [All rights reserved.] 

t ‘* Electricity and Magnetism,” Vol. I., 8 87. 


Hence we define the capacity of a conductor as its charge when 
it is itself at unit potential and all other neighbouring con- 
ductors are at zero potential The other coefficients, KI. 2 
RI. e, &c., are all negative quantities, and the sum of them can 
never be greater than NI. , or the capacity coetticient, which is 
always a positive quantity. 

If we apply the above principles to the case of a multiple 
core cable having a metallic sheath we see that the capacity 
of any conductor or member is the charge it takes when all the 
other conductors and the sheath are connected to the earth, 
and the conductor considered is itself raised to unit potential. 
The various coefficients of induction between the different con- 
ducting members of the cable, and between these and the 
sheath, can be determined from certain capacity measurements 
made as described below. 

Let us consider the case of a three-core cable with metallic 
sheath, as used for three-phase current transmission. Let each 


conductor be a circular-sectioned rod, and be symmetrically 
placed with respect to the two other conductors and the 
sheath. Then it is clear that each conductor has capacity with 
respect to the sheath and with respect to each of the other 
conductors, and that we might exactly imitate the capacity 
effects of the cable if we considered the conductors themselves 
to have no capacity but six condensers to be connected in 
between conductors and sheath. 

The three-phase cable of section, as shown in Fig. 1, is 
equivalent, as far as capacity is concerned, to a Wheatstone 
bridge arrangement of condensers such as those shown in 
Fig. 2. From the symmetry of the cable it is evident that 
the condenser capacity between each conductor and the sheath 
is the same, and may be denoted by K. Also the capacity 
between each pair of copper conductors is the same, and may 


LEY 
AACA 


Fic. 2. 


be denoted by k. Accordingly, the actual capacity between 
any two groups of conductors formed of the three conductor: 
and the sheath can be calculated by the simple rules for adding 
capacities in series or in parallel. Let it be remembered 
that the joint capacity of two or more condensers joined in 
parallel is the sum of their separate capacities, and that the 
resultant capacity of any two condensers joined in series is 
equal to the quotient of the product by the sum of the separate 
capacities. If, then, we have a complex arrangement of con- 
densers as in Fig. 2, it is quite easy to calculate by the above 
rules the resultant capacity between any two points. 

In the case of the six condensers arranged as shown, there 
are eight resultant capacities which may be measured. If we 
denote by 1, 2 and 3 the three copper conductors, and by S the 
sheath, then we may group these six capacities in the following 
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ways and measure the resultant capacity. We may, for 
instance, connect the conductors 1 and 2 together and measure 
the capacity between them and the sheath 8, the conductor 3 
being insulated. This arrangement is indicated by the expres- 
sion “ Capacity taken between 1+2 and S, 3 insulated," and 
if the capacity between each conductor and the other is Land 
each conductor and the sheath is K, then the resultant com- 
pound capacity of the above ar rangement is easily seen to be 
equal to 

2. KR 5 

K A 2 +2K 


The following table gives the resultant capacity for the eight 


arrangements, these being indicated by the letters Ci, Cz, &c. :— 


Capacity taken | Conductor Resultant 


8B 
No. between conductors. | insulated. | capacity. i 85 mbol. 
1 27378 and 1 None K+2k ak Ci 
2 178 and 24 3 None 2(K +k) C: 
(K+k)(K + 3k) 
3 1+S and 2 3 | K +2k | C; 
4 l and 273 S 4(3k + K) | Cs 
5 land 2 8, 3 363K + K) 1 Cs 
6 S and 14+2+3 None | 3K Ce 
| RK R 
7 S and 172 8 K. 2 C; 
05 
8 S and 1 273 " C, 


] 


——. 


In the first case, the capacity Ne one conductor and 
the other two in parallel with the sheath is called the capacity 
of that conductor. Let us denote this by the symbol K.. 
Then we have h+2k=K,.,. Again, the capacity between the 
conductors which we have called k is really the coefficient of 
induction between these conductors with negative sign. 
Hence, if we call this coefficient K,.., we have k= — K.. 2. 

In the expressions for the resultant capacity given in the 
fourth column of the above table let us substitute for K 2 
the value K,.,, which is equivalent to writing for K the value 
KI. 1＋ 2K. 2, and for k the value- Ki... We then obtain foi 
the eight resultant capacities the following more simple expres- 
sions in terms of these two coeflicients of induction :— 


C, = Bus 
= 3(K,. T NI. 2). 


C, = S (Kia Ry (Ri, — Ki). 
C, 25 8(R, 17 K.) 
C; = Kia = K, ,) 
Ce = 3(K,., + 22). 
UK + 21K...) (IX). - K.) 
C= : E 
ha 
C (K. 1+ 21K). oe 4-7 Ki. i-i) 
Idus 


From the above equations it is seen that K. i = C, and 
Ky..=C,-2C,. Also from the symmetry of the three-phase 
cable it is clear that all the nine coefficients of induction 
reduce to two, for we have 

RI. i — K. 2 = Kis and Kia = K.. = Kee Kas = K.s = Kii 


Accordingly, every possible measurable capacity which can 
be made in connection with a symmetrical three-core sheathed 
cable becomes known if we know the capacities denoted above 
by C, and C, or the induction coefficients denoted by K,., and 
K, We have, therefore, these rules :— 

(i) Measure the capacity between any one conductor and 
the other two joined with the sheath. This gives CI KI. 

(ii) Measure the capacity between two of the conductors 
joined together and the third joined to the sheath. This gives 
C, and Cr — 2U;= KRI. 2 

From Ehe saleulated values of K,., and Ki. we can predeter- 
mine the capacity of any other grouping of the conductors and 
sheath. 

The makers of a three-core cable should always be asked 
to furnish the values per mile of cable of these two principal 
coefficients of induction. 
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The justification of this assumption that the actual capacity of the cable 
can be replaced by an arrangement of condensers is as follows :— 
From the fundamental expression of Maxwell we have for the charge Qi 
taken by any conductor the equation 
(i.) 


AKI. IVI + KI. 2V2 ＋ KI. Va, 


and two other similar equations for Q: and Q;, the charge taken by each 
of the other conductors. 

If, then, as above, we consider these capacity coefficients replaced by 
the capacity of actual condensers joined in between the conductors and 
the sheath, and assume a symmetrical arrangement, then, with the 
notation already used, we have 


Qi 2 k(Vi - Vz) - K(Vi- V3) + KV, 
and similar equations for Q: and Q3. 
Hence, if the sheath is connected to earth and the potentials balanced, 


we have 
Vit V2+V3=0. 


Therefore, Qi=(K + 2k) Vi - kV2—kV3. (ii.) 
Accordingly, by equating the coefficients of (i.) and (ii.), we have 
K ＋ 2 KI.! 
X KI. 2 KI. 3. 


It is, therefore, clear that the assumption of actual capacities between 
the conductors and the sheath is equivalent in effect to the mathematical 
method which involves the employment of coefticients of induction. 


We may treat in precisely the same manner the simpler 
case of a two-core cable enclosed in a metal sheath. As before, 
let k represent the equivalent capacity or condenser between 
each of the two conductors and K that between each and the 
sheath. Then the two-core cable is equivalent, so far as 
capacity 1s concerned, to an arrangement of condensers as in 
Fig. 3. 


Fic. 3. 


If K,.,, Kia &c., represent the coefficients of induction, then 
we have for the charge Q, on are conductor the expression 


Q,=K 1° ava T K, Va, 


where V, and V, are the potentials of the two conductors. 
Hence the capacity between one conductor and the sheath in 
parallel with the other conductor is equal to R. and obviously 


KI. — K + k. 
Also K= . 


The capacity between the two conductors when the sheath 
is earthed is equal to 4(K 4-27) (Kl. i - KI. 2), an expression 
identical with that for any pair of conductor of the three-core 
cable. 

These capacity measurements are important, because they 
enable us to calculate the capacity current taken by the cable 
under an impressed simple periodic E. M.F. 

If q, is the charge of any conductor, then dq,/dt is the 
current flowing into it. Hence the diflerentiation with regard 
to time of the expression for the charge gives us the capacity 
current when we assume that there is no leakage. 

If i is the instantaneous value of the capacity current 
flowing into conductor I, in the case of a two-core cable, then, 
if v, is dts potential, we have 
11 2 3(K 1 Ki. js 

Hence, if v, varies in a simple periodic manner, we have for 
the root-mean-square value (R. M. S.) of the capacity current 
the expression 

= (Kia = RI. 2)/ E, 


where = 2 times the frequency and E is tlie R. XI. S. value 
of the impressed E. M.F. 


D 
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An expression of the same form enables us to calculate the 
capacity current for a three core symmetrical cable. 

The practical use cf these coefficients of induction in the 
case of cable work may be illustrated by the following 
example taken from a Paper by Mr. A. Russell, M. A., On 
the Capacities of Polyphase Cables.“ “ The specification of the 
cable was as follows :— 

Type. — Three: core lead- covered cable. 

Section of Conductors.—0O°15 sq. in. each. 

Insulution. —Prepared paper. 

Working Pressure.—6,500 volts between each pair of con- 
ductors, and 3,750 between any conductor and the sheath. 

The capacity per mile was measured as follows :— 

(i.) Between conductors 1 and 2 in parallel and conductor 3 
and sheath—viz, 1+2 and 378. This corresponds with 
the capacity C, in the table above, and was found to be 
0:136 mfd. 

(ii.) Between conductors 1, 2, 3 together, and the sheath. 
This corresponds with the capacity C, and was found to be 
0:198 mfd. 

if K,, and K. are the coefficients of induction, then, from 
the table, we see that 


C, = 3(K,, + K,,) = 0:436, 


and C, = 3(K,4 + 2K, 2) = 0-488. 
Hence K, = 0-273, 
and NR. = 00553. 


From these we can calculate all the other capacities. Thus 
the capacity C, or that between 1 and 27378 is, by calcu- 
lation, equal to 0:273 mfd., and was found by measurement 
to be 0:268. 

The capacity C,, or that between conductors 1 and 9, is, by 
calculation, 0:164 mfd., and was found by measurement to be 
0:165. 

From this last capacity we can predetermine the capacity 
current per mile (1) at 6,500 volts pressure between each pair 
of conductors at a frequency n=50~, and it is given by 
I2CpV x 10-8, 

.. T= 2mnC, x 6,500 x 10-6 
= 314°15 x 6,500 x 0:165 x 10-9 


= 0:436 ampere. 


In connection with this subject the reader may be referred 
to the following original Papers :— 


C. E. Gvye. Les Courants de Capacité dans les Lignes Pólyphasées 
Symétriques."  L'Eclairage Electrique, January 20, 1900, or Science 
Abstracts, Vol. III., p. 437. 

Prof. Guye points out that concentric cables are very unsuitable for 
polyphase work, because the capacities between the conductors are 
relatively large and not distributed symetricaliy between the conductors 
and the sheath. 

A. RussELL. ''The Capacities of Polyphase Cables." Journal Inst. 
Elec. Eng., Vol. XXX., p. 1,022. 

A. DELIA RIC IA. Capacity of Polyphase Cables.” Soc. Belge Elec. 
Bulletin, 19, p. 318, May, 1902; or Science Abstracts, Vol. V., p. 809. 


The Edison Storage Battery. — The Electrical World of New 
York states that the Edison Storage Battery Co. is turning out 
150 cells a week, which, it is expected, will be increased to 
100 cells a day. These cells are now being sold to automobile 
manufacturers and the general trade at $15 each. The Edison 
battery now being tested in Boston by President Edgar of the 
Edison Company has 68 cells, and its record is 76 miles on one 
charge at an average speed of 15 miles an hour. Corey Hill, 
Boston's steepest hill, was successfully climbed by Mr. Edgar's 
automobile. His battery is the sixteenth turned out by 
Mr. Edison. The maximum distance covered by one of the 
Edison batteries is 85 miles. The battery comprised 27 
cells and was on a light vehicle. When the Edison Storage 
Battery Co. has completed its additions to its plant to meet the 
present demand it is expected the price will be reduced. 


* Sce Journal Inst. Elec. Eng., Vol. XXX, p. 1,022, June, 1901. 


THE RECENT CYCLONE IN JAMAICA. 


Our Jamaica correspondent sends us the two photographs 
below, showing the effect of the recent storm on the telephone 


FIG. l.— View From ToNInGcTon BRIDGE. 


poles in Kingston. The poles have fallen on the trolley wires 
and are resting on them. The telephone poles shown in Fig. ! 


N 
NS 


Fic. 2.— VIEw IN Port Royau STREET. 


are about 40ft. long and carry 30 wires and one 50-pair lead- 
covered paper-insulated cable. Fig. 3 shows the general 


Fic. 3.—Typican Pork CONSTRUCTION IN JAMAICS. 


construction employed. The poles are made of pine, bolted to 
rough Caslaw butts faced on one side. 


A DEMAND INDICATOR FOR THREE-WIRE 
INSTALLATIONS. 


There is a difficulty in measuring the maximum demand in three- 
wire installations, when two separate instruments are used, as the 
maximum values of the currents ou the positive aud negative sides 
will probably not occur simultaneously. If the two readings are 
added together an error of considerable amount may be introduced. 


QOC 


OOO 


Fic. 1.—New DEMAND INDICATOR. 


This has frequently been noticed in changing over systems of distri- 
bution to double voltage. The three-wire installations on the low 
voltage were temporarily put on two wires only at the higher voltage 
during the progress of the work, and it was then found that the 
maximum demand in the latt-r case was 20 or 25 per cent. lower 
than in the former. It must be remembered, too, that the efficiency 


Fic. 2.— VIEW or Two SIZES OF 3-Wire DEMAND INDICATOR. 


of the lamps was less on the new system. and that the maximum 
demand ought to have shown an increase instead of a decrease, had 
accurate measurements been taken when working on the low voltage. 
To illustrate from an actual case, it was found that when the positive 
indicator read 25 amperes the negative read only 15, but later in the 
month, owing to the consumer’s change of requirements, these con- 
ditions were reversed, and the positive instrument now read 15 
while the negative showed 25, 
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When the indicators were re-set, the readings would be taken as 
25+ 25 instead of 15+25, although at no period did the two values 
of 25 occur simultaneously. This is unfortunate for the consumer, 
as he probably had no particular wish to have his house wired on 
the three-wire system, this being entirely a matter of convenience in 
distribution. As it cannot always be ensured that the values of 
the positive and negative currents will be exactly equal, owing to 
want of balance and other causes, he ought in justice to be charged 
only on the maximum of the sum of the two demands instead of the 
sum of the two maxima. Of course, a.similar difficulty does not arise 
with two ordinary meters. They integrate the actual amount of 
energy consumed on the positive and negative sides respectively, and 
to add their readings is perfectly correct and precisely the same as 
that of a three-wire meter which integrates the instantaneous values 
of the energy taken by both sides. 'The Wright demand indicator 
being a thermal instrument with a “ law of squares,” it is not possible 
by winding two coils on the same heating bulb to make it give true 
readings on a three-wire system, The following method devised by 
Mr. J. R. Dick will, however, be found quite accurate. 

It consists in dividing the neutral wire, and inserting two equal 
resistances, RR (Fig. 1), in the branches, across the ends of which the 
indicator strip is connected. The resistances are very low, and the 
total drop is less than with two separate instruments. Where C, 
and C, are the currents on negative and positive sides, A the current 
through the indicator strip of resistance r, C,, C, the currents in the 
branches each of the same resistance R, 


C,R+C,R=Ar ; 
but C=C - A, 
C,=C,- A. 
Thus R(C,-A+C,—A)=Ar 


R(C,+C,) -2AR=Ar, 


That is, A, or the reading on the demand indicator, is always 
directly proportional to the sum of the positive and negative cur- 
rents. This, of course, holds good for maximum values of these 
currents, which is what it is desired to measure. In addition to the 
gain in accuracy and satisfaction to the customer, considerable 
economy is effected by the employment of the three-wire instrument 
in place of two single indicators. The instrument is manufactured 
by the Reason Manufacturing Company of Brighton. 


| — 


THE ELECTROSTATIC WATTMETER: ITS CALI- 
BRATION AND ADAPTATION FOR POLYPHASE 
MEASUREMENTS. 


BY G. L. ADDENBROOKEE. 
(Concluded from page 811.) 


Conversely, to reproduce the conditions corresponding to the 
E. M. F. between C and B, we must arrange our batteries as in Fig. 4. 
In this case it will be seen that the E.M. F. of the cell acts “ con- 
currently“ with the E. M. F. of the battery instead of “oppositely ” 
as in Fig. 5. We may further reproduce the conditions in Fig. 5 by 
simply turning the cell round as shown in Fig. 6, leaving the battery 
connections as before. To calibrate in this case, we must add half 
the voltage between the quadrants to that on the needle, before 
multiplying the two together. With the arrangement shown in 
Fig. 5, we can therefore reproduce the E M.F.'s in CM. AB, CA. AB, 
or CB. AB, as we like, by merely altering the connections to the cell, 
and, in the first and third cases, making a small calculation. In 
Fig. 5, if the cells in the battery and single cell had equal voltages, 
the voltage on Q, would equal the voltage of the first positive pole 
of the battery, consequently we can directly reproduce the conditions 
in the circuit in Fig. 2 or Fig. 5 by a battery arranged as in Fig. 7. 
Next, for the battery we can substitute a potentiometer resistance 
as in Fig. 8. Here R is a variable resistance in series with the 
battery ; FG is a potentiometer resistance, to which connections may 
be made at any points. One connection is made to the needle and one 
to one quadrant. SUPE the battery gives a little more than 100 
volts. By means of the resistance R we can arrange that the poten- 
tial is exactly 100 volts between F and G. We can then set the 
point H to give any voltage on the needle we please—say, we make 
it equal to the voltage shown by a voltmeter between the points C 
and M in a dynamo circuit. Then we can move about the point I 
till we reproduce the reading of the instrument in the dynamo cir- 
cuit, or we can set I to correspond with the drop between A and B 
and alter H till the reading on the dynamo circuit is reproduced, the 
latter way of proceeding being necessary if we are working with 
“relative ” calibration, because half the voltage between the quad- 
rants enters into the deflecting force on the needle, The next ques- 
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tion which arises is how to best measure the voltage of the battery. 
I have worked out a very simple means of doing this by the use of 
the electrometer iteelf. 

The connections in Fig. 9 show how it is effected and how the 
instrument is then connected to a circuit on which it is required to 
make measurements. The left-hand part of the figure is the same 
as before, but it will be noticed that a Clarke cell has been intro- 
duced at P, connected to the common bar with its poles in the same 
direction as the battery N. A switch, Si, enables Q: to be connected 
either to the Clarke cell or to the point on the resistance, which I 


| 
| 


— 


Fia. 6. 


Fic. 7. 


call the “ratio” resistance, I, or to the point B on the circuit. 
Another switch S, permits the needle to be connected either to the 
ratio resistance point H or to the circuit at C. Now, if S, is con- 
nected to the Clarke cell and S, to H, we shall get a deflection. If 
this is noted and I is put at such a point that IG would be equal to 
the potential of the Clarke cell if FG had 100 volts difference of 
potential between its ends, then if we move S, to I, there should be 
no alteration in the deflection. If there is, we can alter R until on 
trial the two deflections are absolutely equal. Under these circum- 
stances there must be 100 volts between F and G and, if the resis- 
tance is properly arranged, we can, by means of the sliding points H 
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and I, connect any voltages we please to the needle and quadrants 
respectively, and read them directly off. In this way we can not 
only calibrate the instrument, but can do so atany point on its scale, 
and this without any calculation,if we wish to reproduce the effect of 
voltages between EA and AB, while if we wish to reproduce the effect 
of two voltages between EM and AB, we must deduct 41 from H 
before multiplying H by I. In this latter case it does not theoreti- 
cally matter what the voltage on the needle or quadrants is so long as 
H-4IxI-0 ; but if we wish to work to the“ relative” calibration, 
then we must have approximately the correct detlecting E. M. F. on 
the needle because hulf the voltage between the quadrants enters 
into thedeflecting E M.F. To secure this the point H should first be 
set to correspond approximately with the drop across AB, as shown 
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by the ammeter, and then H should be altered to the right point, 
which will then, in the case of an alternating current indicate cos G 
of the effective E. M.F. between E and A. 

It will be noticed, if we havean electrostatic voltmeter to read the 
pressure between E and A, and another the drop between A and B, 
that with the aid of two extra switches the same arrangement can be 
used for calibrating and reproducing the readings of both of them. 
We have, therefore, all these instruments completely under control, 
and we are in the position to calibrate them and reproduce all their 
readings with known continuous voltages, and that without calcula- 
tion. The directions given above are universal, but when attempting 
to measure very low power-factors with couplings A or B, the A 
being the best form of coupling to use for this purpose, unexpected 


deflections will occur on the wattmeter unless they are explained ; 
they follow from the theory, but are not obvious unless attention is 
drawn to them. They should be studied because they form a clear, 
simple and logical key to the working of the instrument. With 
reference to coupling A (Fig. 3), suppose we take the lead from the 
needle and connect it to M, or the datum point of the instrument, 
The potentiala at À and B differ equally from that at M, and in 
opposite directions. There are, therefore, two equal forces tending 
to pull the needle opposite ways, and consequently there is no deflec- 
tion. Now carry the needle connection to a point nearer A; we shall 
get a deflection of the needle in the B direction, due to the interac- 
tion of the potentials EM x AB, ABR being a measure of the current 
flowing in AB, and EM giving the pressure between E and M, the 
instrument, therefore, measuring the watts expended between E and 
M if AB is non-inductive If E is carried along MA till it is coin- 
cident with the point À, it is evident that the instrument will read 
the watts expended in MA if AB is non-inductive, and the deflection 
will be in the B direction. Observe that the P.D. MA multiplied 
by the P. D. AB is half the C?R loss in AB if AB is non-inductive. 
Observe also that, E being connected to A and to one quadrant, the 
connections are the same as when the instrument is used as a volt- 
meter with what is called the idiostatic" coupling. This, however, 
should be looked upon as a coincidence only in the present connec- 
tion. Now suppose E is carried along the shunt AC; a little 
observation will show that if the potential falls from A to B it also 
falls from A towards C, the two being parallel shunts across the 
circuit, consequently, in moving E along AC we are also acting as if 
we were moving E back along AB. It will be seen that in so doing 
we are introducing on the needle an opposing voltage to the voltage 
between M and A, so that as the point E is carried further up AC 
the opposing voltage is increased directly proportionately ; when the: 
potential of E is the same as M the opposing voltage will have 
reduced the minus deflection to nothing, so that the reading will have 
been reduced to the natural zero point of the instrument. If Eis 
now carried still further along AC, the P. D. AE will more than 
counterbalance the P.D. AM, and, consequently, we shall begin to 
get a deflection which now passes the zero in the opposite direction, 
but is still proportionate to the voltage between A amd E. At a 
certain further point the potential of E will equal that of the point 
B, so that it is coincident with an idiostatic reading, wit h the point E 
coupled to B ; this is, however, again a coincidence, since as E is 
carried on towards C the deflection will still further increase propor- 
tionately. It will, therefore, from what has been said, be clear that 
if we have an electrometer joined as in A coupling (Fig. 3) the detlec- 
tion is due to the P.D between A and B, which measures the 
current in AB multiplied by the P. D. between M and A plus that 
between À and E. With this coupling, the deflection due to the 
P.D between M and A is opposite in direction to that produced by the 
P.D. between E and A. If,therefore, we can eliminate the deflection 
due to AEx AM the instrument will read directly the watts between 
A and E, and we can do this by connecting Eto A and noting the 
reading and then taking this point a3 our zero point for the readings 
of the instrument instead of the actual zero of the instrument. It 
this is done the formula for this coupling 
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Ss +Ws (for source) 
w SR — C?R (for sink). 


This can be done in practice if the current is steady for sufficient 
time to take the two readings. If not, it is better to use the full 
formula and rely on a simultaneous voltmeter measurement across 
AB to get the drop in it. 

That the deflection will be proportionate to the increment of 


voltage across AC if thereading for ABx AM or AB is deducted 


+ Ws (for source) 
— C?R (for sink) 
becomes 


can be seen by taking Maxwell’s simplified formula 
V 2 
V. V= 2) or o- V,Y— 55 


which fits this case, and keeping V, constant, working out a number 
of examples in which V varies from 0 upwards, In the former case, 
the deflection evidently equala — V 2/2 up to, say, V = 100; thedeflection 
due to — V,?/2, which is C?R/2 in AB, has evidently to be deducted 
from the deflection due to VIV. which is the reading due to the P. D., 
AB multiplied by the P.D. AE. The effects are similar when the B 
coupling is used, except that in this case the deflection due to P. D. 
AB x M is in the same direction as the deflection due to adding 
the voltage between M and E, so that we have in this case a reading 
which is always larger than the readings for the watts between AD, 
BC by the reading for the watts between M and B. To get a direct 
deflection for the watts between BE, we must, therefore, make our 
zero the deflection due to AB, MB, which is in a forward direction 
instead of backward, as with the last case. With coupling A or E 
(Fig. 3) we can, therefore, introduce a simple correction in the instru- 
ment itself which will enable us to make it a direct-reading wattmeter 
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between the points EA or EB if required, or, if preferred, the instru- 
ment reading itself need not be corrected, but we can supply the 
correction to the reading obtained, by a simple addition or subtraction, 
as shown in the formul:e above. 

I would here like to acknowledge my indebtedness to Mr. Alex. 
Russell who has helped me to put the mathematical part of this 
investigation in the best form. 

It is worth roting that, with my instrument, if 200 volts is used as 
the basis voltage between E and A, which is a very convenient vol- 
tage in commercial practice, that for ordinary power. factors CZR.2 or 
the “correction factor" only amounts to about à per cent. of the 
total watts measured, so that for many purposes 1t can be neglected 
altogether ; it is only when we come to measure very low power- 
factors, indeed, that the correction becomes of importance. I have 
founded a zero method of measurement on the above facts, in which, 
if necessary, one instrument without alteration in the calibration reads 
directly the volts across the circuit, the apparent amperes and the 
true watts, and I think this method of reading watts may turn out to 
be important for standardising work in laboratories, but is probably 
not so suited for general use. There is another variation of this zero 
method also practical and which may be called the “equal deflec- 
tion " method founded on obtaining a deflection, first with the needle 
connected to A or B, and then to E, and moving E along AC till we 
reproduce the deflection. The drop between E and A will then be 
equal to that between A and B, but in the latter case if the two 
E.M.F.s are out of phase it will be cos of the effective drop which 
is indicated between E and A. If we know the proportion of EA to 
CA, this at once gives us the cos of the drop across the whole 
circuit, which, multiplied by the drop between A and B and divided 
by R, gives the watts between C and A. It may be advisable here 
to say a few words on the measurement of what is called dielectric 
hysteresis, because this class of work puts a wattmeter to a severer 
test than any other. Sometimes it may be desired to measure the 
loss in a condenser, which may amount to less than 1 per cent. of the 
apparent loss, This is the same as working the instrument with 
l per cent. of the current in circuit. To obtain a good detlection 
under such circumstances a much greater drop than usual must be 
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secured between A and B by making AB of sufficient resistance to 
secure a drop of 10 to 20 volts in it; as the currents will be usually 
small this is easily done. If we adopt the A" coupling for such a 
measurement the loss in the shunt does not come into the reading of 
the instrument, but only that in AB. It is true that we have to 
deal with half the square of the voltage drop in AB, but, as a volt- 
meter also reads as the square of the voltage, if we secure a good 
deflection and calibrate as I have shown above, a very accurate read- 
ing can be got, and the loss, if the voltage across the circuit is not 
less than 1,000 volts, will be of about the same order as the loss to 
be measured ; 80 that a fair degree of accuracy can be secured with an 
actual loss of only 1 per cent, when the capacity is as low as 4';th 
microfarad and at a moderate frequency. "Tests can, therefore, be 
made on short lengths of cable, which is very important from a 
practical point of view ; with a specially designed instrument even 
this can be improved upon. 

It may be of interest here to some readers to say a few 
words on the physical action of the electrostatic wattmeter. For 
this purpose consider the instrument coupled to a condenser, as in 
Fig. 10. Suppose the armature of the alternator steady, and 
that we can at once start turning it at full speed. A current 
flows into the condenser, the magnitude of the current depend. 
ing on the rate of change of E.M.F. of the alternator in a given 
time ; it is, therefore, greatest when the E.M.F. of the alternator is 
passing through zero because the rate of change is then quickest. 
As the E. M. F. between the terminals of the alternator increases, the 
charge of the condenser increases until the E.M.F. reaches its maxi- 
inum and we have a given amount of energy stored in the condenser. 
This would be shown by a deflection or kick of the instrument, say, 
to the left. Now, if the condenser were a perfect one without leak- 
age, as soon as the E. M. F. of the alternator passed its zenith and 
began to decrease, the E. M. F. of the condenser would be greater than 
that of the alternator, and the condenser would discharge back 
through the circuit, giving back its stored energy to the alternator, 
which it would tend to drive as a motor. In doing this the sign of 
the P. D. across the circuit will remain the same as before, the E M.F. 
alone decreasing exactly as, in the first part of the alternation, it rose, 
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but the current would be reversed in AB; we shall, therefore, get a 
deflection to the right of exactly the same value as the one to the 
left in the first part of the alternation. The same phenomena would 
occur again in the second alternation of the complete period. If 
the frequency were very slow the needle would, consequently, be 
deflected equally to both sides of zero, and the deflections, owing to 
the charging and discharging current, would show the energy flowing 
into and out of the condenser; but, in practice, as the charge and 
discharge occur very quickly, the inertia of the needle prevents the 
vibration taking effect, and, therefore, there is no motion of the needle, 
or, rather, thetwo equal and opposite drags on the needle cancel each 
other. The same effect occurs with pure inductance in the circuit. 
Thiscurrent, which flows backwards and forwards inthe circuit during 
each alternation and twice during each period, represents energy just 
as much as any other current does, the total amount depending on 
the average E.M.F. across the circuit ; but it does not represent 
energy expended outside the circuit, because it is alternately taken 
from and given back to the source. ‘This component of the current 
is often called wattless” or “ idle," both of which designations are 
clearly misnomers ; “surging” appears to me a better word for this 
capacity or inductance current, because it implies a backwards and 
forwards movement. If energy is being expended in the circuit, 
there is evidently a smaller or no return current of the above 
character, so that the current produces in this case a constant 
detlection on the instrument in proportion to the sum of the 
instantaneous E. M. F.s across the circuit into the drop of voltage in 
the inserted resistance which represents current. 

To obtain all the factors required in measuring an alternating 
circuit with inductance and capacity, in addition to the wattmeter I 
employ a voltmeter shunted across the circuit or across part of a high 
non-inductive resistance which is connected across the circuit and an 
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ammeter consisting of a sensitive voltmeter shunted across the series 
resistance in the circuit as shown in the diagram of couplings. 
These instruments are connected to the circuit through the standar- 
dising and switching box, which has also arrangements enabling them 
to be calibrated at any points on their scales. 

The low-reading voltmeter used as an ammeter is the result of a 
number of attempts to reduce contact error and at the same time 
secure sensitiveness. It is multi-cellular and has a double needle, 
the contact errors in the two halves tending to cancel each other; a 
possibility pointed out to me in the first place by Dr. D. K. Morris of 
Birmingham. This instrument is usually arranged to give about 
40mm. deflection for 1 volt with a scale of 2 metres distance ; it is 
serviceable for a number of purposes outside the application we are 
considering at present, The voltmeter does not need special 
description here. 

The adjustable non-inductive high resistance which goes across the 
circuit and the resistances, A, B, which are inserted in it, have each 
a number of special features, and a good deal of designing has been 
needed to get them into the most practical and safest forms; a 
number of nice points are involved, but to describe them in detail 
would require a special article, which must be reserved for some 
future occasion. 

A further point which is of considerable interest is the best way to 
adapt such a system of measurement to vetting results with two and 
three-phase plant. ‘l'wo-phase measurement with two separate 
circuits is, of course, simple, and resolves itself into two separate 
measurements, Two-phase measurement with a common third wire 
is best managed by putting resistances in each of the outer wires to 
enable the current flowing in each circuit to be measured separately, 
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while the pressure connection for the voltmeter and wattmeter is 
made to the common return. Measurements may be got by putting 
a resistance in the common return, but in this case we cannot measure 
the separate currents flowing in the two circuits, which it is often 
advisable to know. 

To carry out measurements on two-phase circuits with a common 
return, a switch has been worked out which enables all the instru- 
menta, with the high resistance across the circuit, to be thrown over 
from one circuit to the other almost instantaneously. This switch 
really consists of two separate switches connected together and 
operated by one handle. The theoretical arrangement being as in 
Fig. 11, where G is the generator, W,, A and V are the watt- 
meter, ammeter and voltmeter respectively, S, and S, being the 
switches. The resistanze shown between the two switches is for the 
purpose of making a connection during the operation of throwing 
over to prevent violent deflections on the instruments in the process. 
The switch is easily made in such a form that it can be used with 
high potentials, This same switch is applicable for obtaining the 
power by taking two measurements in a three-phase circuit, either 
delta or star connected. In doing so it should be noted that if there 
is inductance in the circuit the two wattmeter readings on the two 
arms will not be the same, but will increasingly differ as the power- 
factor grows less until the lag reaches 60deg., when the whole power 
is shown by one reading. If the power-factor is still further dimi- 
nished, the reading on one circuit entirely reverses its direction. 
The difference in the two readings, as compared with their sum, can 
be thus made a direct measure of the lag. 

Measurements on three-phase circuits made in this way, while 
sufficient for many purposes, do not, however, separate out the work- 
ing of the three circuits completely, which it is often desirable to 
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know. For instance, a manufacturer testing completed motors, or a 
customer taking them over should know if each circuit is properly 
balanced, and for this purpose a measurement must be made between 
a common point and each circuit. With the star“ connection it is 
easy, and can be accomplished in practice by a similar switch to that 
described above, but with three points instead of two connected up, 
as shown in Fig. 12. If the centre of the star cannot be got at, an 
artificial zero made by connecting three equal resistances radiating 
from a centre and joined to the three phases may be sometimes made 
use of with advantage. 

To obtain the elements of a delta-connected circuit it is well to 
proceed in the manner proposed by Dr. Fleming in his“ Handbook 
for the Electrical Laboratory and Testing Room," pp. 496 et seq, the 
instruments and switching arrangements described enabling this to be 
done, and by using the wattmeter and ammeter instead of a phase- 
meter the power-factor in each phase can also be found. 

As the leads between the circuit and the instruments carry a 
nominal current they can be as long as is desired, and the throw-over 
switch can be located near the instruments so that a single observer 
can manipulate it and take readings ut the same time. 

Practical alternating and polyphase testing is a subject upon which 
a large volume might easily be written. These somewhat disjointed 
notes have been put together by the writer from time to time in the 
intervals of professional work, and he must, therefore, apologise for 
their incompleteness. It is hoped, however, that they will be 
sufficient to show on what a simple logical basis the making of elec- 
trical power measurements by means of electrostatic instrumenta 
rests, and may help students in getting over the initial difficulties 
which have hitherto prevented this method from attaining the 
position its merits entitle it to. 


SIR NORMAN LOCKYER'S PRESIDENTIAL ADDRESS 
TO THE BRITISH ASSOCIATION.* 


THE INFLUENCE OF BRAIN-POWER ON History. 


My first duty to-night is à sad one, I have to refer to a great 
loss which this nation and this Association have sustained. By the 
death of the great Englishman and great statesman who has just 
passed away, we members of the British Association are deprived of 
one of the most illustrious of our past-Presidents. Last year, when 
this friend of science ceased to be Prime Minister, he was succeeded 
by another statesman who also has given many proofs of his devo- 
tion to philosophical studies, and has shown in many utterances 
that he has a clear understauding of the real place of science in 
modern civilisation. We, then, have good grounds for hoping that 
the improvement in the position of science in this country which 
we owe to the one will also be the care of his successor, who 
has honoured the Association by accepting the unanimous nomina- 
tion of your Council to be your President next year, an acceptance 
which adds a new lustre to this Chair. 

The progress of science brings in many considerations which are 
momentous in relation to the life of any limited community—any 
one nation. One of these considerations to which attention is now 
being greatly drawn is that & relative decline in national wealth 
derived from industries must follow a relative neglect of scientific 
education. It was the late Prince Consort who first emphasised 
this when he came here fresh from the University of Bonn. Hence 
the ** Prince Consort's Committee," which led to the foundation of 
the College of Chemistry, and afterwards of the Science and Art 
Department. From that time to this the warnings of our men of 
science have become louder and more urgent in each succeeding 
year. But this is not all ; the commercial output of one country 
in one century as compared with another is not alome in question ; 
the acquirement of the scientific spirit and a knowledge and utilisa- 
tion of the forces of Nature are very much further reaching in their 
effects on the progress and decline of nations than is generally 
imagined. 

Britain in the middle of the last century was certainly the 
country which gained most by the advent of science, for she was 
then in full possession of those material gifts of Nature, coal and 
iron. Being the great producers and exportera of all kinds of 
manufactured goods, we became eventually, with our iron ships, the 
great carriers, and hence the supremacy of our mercantile marine and 
our present command of the sea. "The first great effect of the 
general progress of science was relatively to diminish the initial 
supremacy of Britain due to the first use of material resources, 
which, indeed, was the real source of our national wealth and place 
among the nations. The unfortunate thing was that, while the 
foundations of our superiority depending upon our material resources 
were being thus sapped by a cause which was beyond our control, 
our statesmen and our universities were blind leaders of the blind, 
and our other asset, our mental resources, which was within our 
control, was culpably neglected. 

So little did the bulk of our statesmen know of the part science 
was playing in the modern world and of the real basis of the 
nation's activities that they imagined political and fiscal problems 
to be the only matters of importance. Nor, indeed, are we very 
much better off to-day. In the important discussions recently 
raised by Mr. Chamberlain next to nothing has been said of the 
effect of the progress of science on prices. The whole course of 
the modern world is attributed to the presence or absence of taxes 
on certain commodities in certain countries. The fact that the great 
fall in the price of food-stutts in England did not come till some 30 
or 40 years after the removal of the corn duty between 1847 and 
1849 gives them no pause ; for them, new inventions, railways and 
steamships are negligible quantities; the vast increase in the 
world's wealth, in Free Trade and Protected countries alike, comes 
merely, according to them, in response to some political shibboleth. 

We now know, from what has occurred in other States, that if 
our Ministers had been more wise and our universities more 
numerous and eflicient, our mental resources would have been deve- 
loped by improvements in educational method, by the introduction 
of science into schools, and, more important than all the rest, by 
the teaching of science by experiment, observation and research, 
and not from books. It is because this was not done that we have 
fallen behind other nations in properly applying science to indus- 
try, 80 that our applications of science to industry are relatively 
less important than they were. But this is by no means all; we 
have lacked the strengthening of the national life produced by 
fostering the scientific spirit among all classes and along all lines of 
the nation's activity ; many of the responsible authorities know 
little and care less about science; we have not learned that it is the 
duty of a State to organise its forces as carefully for peace as for 
war ; that universities and other teaching centres are as important 
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as battleships or big battalions—are, in fact, essential parts of a 
modern State's machinery, and, as such, to be equally aided and as 
efficiently organised to secure its future well-being. 

Now, the objects of the British Association, as laid down by its 
founders 72 years ago, are :—** To give a stronger impulse and a 
more systematic direction to scientific inquiry ; to promote the 
intercourse of those who cultivate science in different parts of the 
British Empire with one another and with foreign philosophers ; 
to obtain a more general attention to the objects of science and a 
removal of any disadvantages of a public kind which impede its 
progress. Inthe main, my predecessors in this chair, to which 
you have done me the honour to call me, have dealt, and with great 
benefit to science, with the objects first named, But at a critical 
time like the present I find it imperative to depart from the courae 
so generally followed by my predecessors and to deal with the last 
object named, for, unless by some means or other we obtain a 
more general attention to the objects of science and a removal of 
any disadvantages of a public kind which impede ita progress," we 
shall suffer in competition with other communities in which science 
is more generally utilised for the purposes of the national life. 

What is wanted is a complete organisation of the resources of the 
nation, so as to enable it best to face all the new problems which 
the progress of science, combined with the ebb and flow of popula- 
tion and other factors in international competition, are ever bringing 
before us. Every Minister, every public department, is involved; 
and this being so, it is the duty of the whole nation—King, Lords 
and Commons—to do what is necessary to place our scientific 
institutions on a proper footing in order to enable us to **face the 
music," whatever the future may bring. The idea that science is 
useful only to our industries comes from want of thought. If any- 
one i8 under the impression that Britain is only suffering at present 
from the want of the scientific spirit among our industrial classes, 
and that those employed in the State service possess adequate brain- 
power and grip of the conditions of the modern world into which 
science so largely enters, let him read the Report of the Royal 
Commission on the War in South Africa. 

The present condition of the nation, so far as its industries are 
concerned, is as well known, not only to the Prime Minister, but to 
other political leaders in and out of the Cabinet, as it is to you and 
to me. Let me refer to two spseches delivered by Lord Rosebery 
and Mr. Chamberlain on two succcesive days in January, 1901. 

- Lord Rosebery spoke as follows :— 

$^ The war I rerard with apprehension is the warof trade which 
is unmistakably upon us. When I look round me I cannot blind 
my eyes to the fact that, so far as we can predict anything of the 
20th century on which we have now entered, it is that it will be one 
of acutest international conflict in point of trade. We were the first 
nation of the modern world to discover that trade was an absolute 
necessity. For that we were nicknamed a nation of shopkeepers; but 
now every nation wishes to be a nation of shopkeepers too, and I am 
bound to say that when we look at the character of some of these nations, 
and when we look at the intelligence of their preparations, we may well 
feel that it behoves us not to fear, but to gird up our loins in preparation 
for what is before us. 


Mr. Chamberlain’s views were stated in the following words :— 

I do not think it is necessary for me to say anything as to the urgency 
and necessity of scientitic training. It is not too much to say 
that the existence of this country, as the great commercial nation, depends 
upon it. It depends very much upon what we are doing now, at 
the beginning of the 20th century, whether at its end we shall continue 
to maintain our supremacy or even equality with our great commercial 
and manufacturing rivals. 

All this refers to our industries. We are suffering because trade 
no longer follows the flag as in the old days, but because trade 
follows the brains, and our manufacturers are too apt to be careless 
in securing them. In one chemical establishment in Germany 400 
doctors of science, the best the universities there can turn out, 
have been employed at different times in late years. In the United 
States the most successful students in the higher teaching centres 
are snapped up the moment they have finished their course of 
training, and put into charge of large concerns, so that the idea has 
got abroad that youth is the password of success in American 
industry. It has been forgotten that the latest product of the 
highest scientific education must necessarily be young, and that it 
is the training and not the age which determines his employment. 
In Britain, on the other hand, apprentices who can pay high 
premiums are too often preferred to those who are well educated, 
and the old rule-of-thumb processes are preferred to new develop- 
ments—a conservatism too often depending upon the master's own 
want of knowledge. 

I should not be doing my duty if I did not point out that the 
defeat of our industries one after another, concerning which both 
Lord Rosebery and Mr. Chamberlain express their anxiety, is by 
no means the only thing we have to consider. The matter is not 
one which concerns our industrial classes only, for knowledge must 
be pursued for its own sake ; aud since the full life of a nation with 
a constantly increasing complexity, not only of industrial, but of 
bigh national aims, depeuds upon the universal presence of the 


scientific spirit—in other words, brain-power—our whole national 
life is involved. 

The present awakening in relation to the nation's real needs is 
largely due to the warnings of men of science. But Mr. Balfour's 
terrible Manchester picture of our present educational condition* 
shows that the warning, which has been going on now for more than 
50 years, has not been forcible enough. During many years it has 
been part of my duty to consider such matters, and I have been 
driven to the conclusion that our great orying need is to bring about 
an organisation of men of science, and all interested in science, 
similar to those which prove so effective in other branches of 
human activity. For the last few years I have dreamt of a chamber, 
guild, league—call it what you will—with a wide and large member- 
ship, which should give us what, in my opinion, is so urgently 
needed. Quite recently I sketched out such an organisation but 
what was my astonishment to find that I had been forestalled, and 
by the founders of the British Association ! 

At the commencement of this address I pointed out that one of 
the objects of the Association, as stated by its founders, was ‘‘ to 
obtain a more general attention to the objects of science and a 
removal of any disadvantages of a public kind which impede its 
progress." Everyone connected with the British Association from 
its beginning may be congratulated upon the magnificent way in 
which the other objects of the Association have been carried out ; 
but as one familiar with the Association for the last 40 years I can- 
not but think that the object to which I have specially referred has 
been too much overshadowed by the work done in connection with 
the others. 

A careful study of the early history of the Association leads me 
to the belief that the function I am now dwelling on was strongly 
in the minds of the founders ; but be this as it may, let me point 
out how admirably the organisation is framed to enable men of 
science to influence public opinion and so to bring pressure to bear 
upon Governments which follow public opinion :—(1) Unlike all 
the other chief metropolitan societies, its outlook is not limited to 
any branch or branches of science. (2) We have a wide and 
numerous fellowship, including both the leaders and the lovers of 
science, in which all branches of science are and always have been 
included with the utmost catholicity—a condition which renders 
strong committees possible on any subject. (3) An annual meeting 
at a time when people can pay attention to the deliberations and 
when the newpapers can print reports. (4) The possibility of 
beating up recruits and establishing local committees in different 
localities, even in the King’s dominions beyond the seas, since the 
place of meeting changes from year to year and is not limited to 
these islands. 

We not only, then, have a scientific Parliament competent to deal 
with all matters, including those of national importance, relating to 
science, but machinery for influencing all new councils and com- 
mittees dealing with local matters, the functions of which are daily 
becoming more important. The machinery might consist of our 
corresponding societies. We already have affiliated to us 70 societies 
with a membership of 25,000. Were this number increased so as 
to include every scientific Society in the empire, metropolitan and 
provincial, we might eventually hope for a membership of half a 
million. I am glad to know that the Council is fully alive to the 
importance of giving à greater impetus to the work of the corre- 
sponding societies. During this year a committee was appointed to 
deal with the question ; and later still, after this committee had 
reported, a conterence was held between this committee and the 
corresponding societies! committee to consider the suggestions made, 
some of which will be gathered from the following extract :— 

In view of the increasing importance of science to the nation at large, 
your committee desire to call the attention of the Council to the fact that 
in the corresponding societies the British Association has gathered in the 
various centres represented by these societies practically all the scientific 
activity of the provinces. The number of members and associates at 
present on the list of the corresponding societies approaches 25,000, and 
no organisation is in existence anywhere in the country better adapted 
than the British Association for stimulating, encouraging, and co- 
ordinating all the work being carried on by the 70 societies at present 
enrolled. Your committee are of opinion that further encouragement 
should be given to these societies and their individual working members 
by every means within the power uf the Association; and with the 
object of keeping the corresponding societies in more permanent touch 
with the Association they suggest that an official invitation on behalf of 
the Council be addressed to the societies, through the corresponding 
societies’ committee, asking them to appoint standing British Associa- 
tion sub-committees, to be elected by themselves, with the object of 
dealing with all those subjecis of investigation common to their societies 
and to the British Association committees, and to look after the general 
interests of science and scientific education throughout the provinces and 
provincial centres, 


*The existing educational system of this country is chaotic, is 
ineffectual, is utterly behind the age, makes us the laughing-stock of 
every advanced nation in Europe and America, puts us behind, not only 
our American cousins, but tlie German and the Frenchman and the 
Italian.—Zhe Times, October 15, 1902. 
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Your committee desire to lay special emphasis on the necessity for 
the extension of the scientific activity of the corresponding societies and 
the expert knowledge of many of their members in the direction of 
scientific education. They are of opinion that immense benefit would 
accrue to the country if the corresponding societies would keep this 
requirement especially in view with the object of securing adequate 
representation for scientific education on the Education committees now 
being appointed under the new act. The educational section of the 
Association having been but recently added, the corresponding societies 
have as yet not had much opportunity for taking part in this branch of 
the Association's work ; and in view of the reorranisation in education 
now going on all over the country your committee are of opinion 
that no more opportune time is likely to occur for the influence of 
scientific organisations to make itself felt as a real factor in national 
education 


I believe that if these suggestions or anything like them— for 
some better way may be found on inquiry—are accepted, great 
good to science throughout the empire will come. Rest assured 
that sooner or later such a guild will be formed, because it is 
needed. It is for you to say whether it shall be, or form part of, 
the British Association. We in this empire certainly need to 
organise science as much as in Germany they find the need to 
organise a navy. The German Navy League, which has branches 
even in our colonies, already has a membership of 630,000, and its 
income is nearly £20,000 a year. A British Science League of 
500,000 with a sixpenny subscription would give us £12,000 a year, 
quite enough to begin with. 

L, for one, believe that the British Association would be a vast 
panar by such an expansion of one of its existing functions. 

ncreased authority and prestige would follow its increased utility. 
The meetings would possess a new interest ; there would be new 
subjects for reports ; missionary work less needed than formerly 
would be replaced by efforts much more suited to the real wants of 
the time. This magnificent, strong, and complicated organisation 
would become a living force, working throughout the year instead 
of practically lying idle, useless and rusting for 51 weeks out of 
the 52 80 far as its close association with its members is concerned. 

If this suggestion in any way commends itself to you, then when 
you begin your work in your sections or general committee see to 
it that a body is appointed to inquire how the thing can be done. 
Remember that the British Association will be as much weakened 
by the creation of a new body to do the work I have shown to have 
been in the minds of its founders as I believe it will be strengthened 
by becoming completely effective in every one of the directions they 
indicated, and for which effectiveness we, their successors, are 
indeed responsible. The time is appropriate for such a reinforce- 
ment of one of the wings of our organisation, for we have recently 
included education among our sections. 

There is another matter I should like to see referred to the com- 
mittee I have spoken of, if it please you to appoint it. The British 
Association which, as I have already pointed out, is now the chief 
body in the empire which deals with the totality of science—ia, I 
believe, the only organisation of any consequence which is without 
a charter, and which has not His Majesty the King as patron. 

I suppose it is my duty, after I have suggested the need of 
organisation, to tell you my personal opinion as to the matters 
where we suffer most in consequence of our lack of organisation at 
the present time. Our position as a nation, our success as mer- 
chants, are in peril chietly—dealing with preventable causes— 
because of our lack of completely efficient universities and our 
neglect of research. This research has a double end. A professor 
who is not learning cannot teach properly or arouse enthusiasm in 
his students ; while a student of anything who is unfamiliar with 
research methods, and without that training which research brings, 
will not be in the best position to apply his knowledge in after-life. 
From neglect of research comes imperfect education and a small 
output of new applications and new kncwledge to reinvigorate our 
industries. From imperfect education comes the unconcern touch- 
ing scientific matters and the too frequent absence of the scientific 
spirit in the nation generally, from the Court to the Parish 
Council. I propose to deal as briefly as I can with each of these 
points. 

I have shown that, so far as our industries are concerned, the 
cause of our failure has been run to earth ; it is fully recognised 
that it arises from the insufliciency of our universities both in 
numbers and efficiency, so that not only our captains of industry, 
but those employed in the nation's work generally, do not secure a 
training similar to that afforded by other nations. No additional 
endowment of primary, secondary, or technical instruction will 
mend matters. This is not merely the opinion of men of science ; 
our great towns know it, our Ministers know it. 

Our conception of a university has changed. University educa- 
tion is no longer regarded as the luxury of the rich, which concerns 
only those who can afford to pay heavily for it. The Prime 
Minister in a recent speech, while properly pointing out that the 
collective effect of our public and secondary schools upon British 
character cannot be over-rated, frankly acknowledged that the boys 
of 17 or 18 who have to be educated in them ** do not care a farthing 


about the world they live in except in so far as it concerns the 
cricket-field or the football-field or the river." On this ground 
they are not to be taught science ; and hence, when they proceed 
to the university, their curriculum is limited to subjects which were 
better taught before the modern world existed, or even Galileo 
was born. But the science which these young gentlemen neglect, 
with the full approval of their teachers, on their way through the 
schooland the university to politics, the Civil Service, or the manage- 
ment of commercial concerns, is now one of the great necesaities of 
a nation ; and our universities must become as much the ensurers 
of the future progress as battleships are the ensurers of the present 
power of States. In other words, university competition between 
States is now as potent as competition in building battleships ; and 
it is on this ground that our university conditions become of the 
highest national concern, and therefore have to be referred to here, 
and all the more because our industries are not alone in question. 


Chief among the causes which have brought us to the terrible 
condition of inferiority as compared with other nations in which 
we find ourselves are our carelessness in the mater of education 
and our false notions of the limitations of State functions in rela- 
tion to the conditions of modern civilisation. We in Great Britain 
have 13 universities competing with 134 State and privately- 
endowed in the United States and 22 State-endowed in Germany. 
The German State gives to one university more than the British 
Government allows to all the universities and university colleges 
in England, Ireland, Scotland and Wales put together. These are 
the conditions which regulate the production of brain-power ia the 
United States, Germany and Britain respectively, and the excuse 
of the Government is that this is a matter for private effort. Do 
not our Ministers of State know that other civilised countries grant 
efficient State aid, and, further, that private effort has provided in 
Great Britain less than 10 per cent. of the sum thus furnished in 
the United States in addition to State aid? Are they content that 
we should go under in the great struggle of the modern world 
because the Ministries of other States are wiser, and because the 
individual citizens of another country are more generous than our 
own? 

If we grant that there was some excuse for the State's neglect 80 
long as the higher teaching dealt only with words, and books alone 
had to be provided (for the streets of London and Paris have been 
used as class-rooms at a pinch), it must not be forgotten that during 
the last 100 years not only has knowledge been enormously increased, 
but things have replaced words, and fully equipped laboratories 
must take the place of books and class rooms if university training 
worthy of the name is to be provided. There is much more differ- 
ence in size and kind between an old and a new university than 
there is between the old caravel and a modern battleship, and the 
endowments must follow suit. 

What are the facts relating to private endowment in this country ? 
In spite of the munificence displayed by a small number of indi- 
viduals in some localities, the truth must be spoken. In depending 
in our country upon this form of endowment we are trusting toa 
broken reed. If we take the 12 English university colleges, the 
forerunners of universities unless we are to perish from lack of 
knowledge, we find that private effort during 60 years has found 
less than £4,000,000—that is, £2,000,000 for buildings, and £40,000 
a year income. This gives us an average of £166,000 for buildings, 
and £3,300 for yearly income. In the United States, during the 
last few years, universities and colleges have received more than 
£40,000,000 from this source alone ; private effort supplied nearly 
£7,000,000 in the years 1898-1900. 


Next consider the amount of State aid to universities afforded in 
Germany. The buildings of the new University of Strassburg have 
already cost nearly a million—that is, about as much as has yet 
been found by private effort for buildings in Manchester, Liverpool, 
Birmingham, Bristol, Newcastle and Sheffield. The Government 
annual endowment of the same German university is more than 
£49,000. 

This is what private endowment does for us in England, against 
State endowment in Germany. But the State does really concede 
the principle ; its present contribution to our universities and col- 
leges amounts to £153,600 a year. No capital sum, however, 18 
taken for buildings. The State endowment of the University of 
Berlin in 1891-2 amounted to £168,777. 

When, then, we consider the large endowments of university 
education both in the United States and Germany, it is obvious 
that State aid only can make any valid competition possible with 
either. The more we study the facts, the more statistics are gone 
into, the more do we find that we, to a large extent, lack both of 
the sources of endowment upon one or other, or both, of which 
other nations depend. Weare between two stools, and the pro- 
spect is hopeless without some drastic changes. And first among 
these, if we intend to get out of the present Slough of Despond, 
must be the giving up of the idea of relying upon private effort. 

To compete on equal grounds with other nations, we must have 
more universities. But this is not all—we want a far better endow- 
ment of all the existing ones, not forgetting better opportunities 
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for research on the part of both professors and students. Another 
crying need is that of more professors and better pay, Another 
is the reduction of fees; they should be reduced to the level exist- 
ing in those countries which are competing with us—to, say, one- 
fifth of their present rates, so as to enable more students in the 
secondary and technical schools to complete their education. In 
all these ways facilities would be afforded for providing the highest 
instruction to a much greater number of students. At present 
there are almost as many professors and instructors in the universities 
aud colleges of the United States as there are day students in the 
universities and colleges of the United Kingdom. Men of science, 
our leaders of industry and the chiefs of our political parties all 
agree that our present want of higher education—in other words, 
properly equipped universities—is heavily handicapping us in the 
present race for commercial supremacy, because it provides a rela- 
tively inferior brain-power, which is leading to a relatively reduced 
national income. 

The facts show that in this country we cannot depend upon pri- 
vate effort to put matters right. How about local effort? Anyone 
who studies the statistics of modern municipalities will see that it 
is impossible for them to ralse rates for the building and upkeep 
of universities The buildings of the most modern university in 
Germany have cost a million, For upkeep the yearly sums found, 
chiefly by the State, for German universities of different grades, 
taking the incomes of seven out of the 22 universities as examples, 
are :— 


First class ........ Berlin £130,000 
Second class ...... ( Bn ngen \ Verba 56,000 
Third class........ Soba \ rere 48 000 
Fourth class ...... rci pun ccr 37,000 


Thus, if Leeds, which is to have a university, is content with the 
fourth-class German standard, a rate must be levied of 7d. in the 

ound for yearly expenses, independent of all buildings. But the 
acts are that our towns are already at the breaking strain. During 
the last 50 years, in spite of enormous increases in rateable values, 
the rates have gone up from about 2s. to about 7s. in the pound 
for real local purposes. But no university can be a merely local 
institution. 


What, then, is to be done? Fortunately, we have a precedent 
admirably in point, the consideration of which may help us to 
answer this question. In old days our navy was chiefly provided 
by local and private effort. Fortunately for us those days have 
passed away ; but some 20 years ago, in spite of a large expen- 
diture, it began to be felt by those who knew that, in consequence 
of the increase of foreign navies, our sea-power was threatened, as 
now, in consequence of the increase of foreign universities, our 
brain-power is threatened. 


The nation slowly woke up to find that its enormous commerce 
was no longer ensured at sea, that in relation to foreign navies our 
own had been suffered to dwindle to such an extent that it was no 
longer capable of doing the duty which the nation expected of it, 
even in times of peace. At first this revelation was received with a 
Bhrug of incredulity, and the peace-at-any-price party denied that 
anything was needed ; but a great teacher arose ;* as the facts were 
inquired into the suspicion changed into an alarm; men of all 
parti.s raw that something must be done. Later the nation was 
thoroughly aroused, and, with an universal agreement, the principle 
was laid down that, cost what it might to enforce our sea-power, 
our navy must be made and maintained of a strength greater than 
those of any two possibly contending powers. After establishing 
this principle, the next thing to do was to give effect to it. What 
did the nation do after full discussion and inquiry? A bill was 
brought in in 1888, and a sum of £21,500,000 was voted in order, during 
the next five years, to inaugurate a large shipbuilding programme, 
so that Britain and Britain's commerce might be guarded on the 
high seas in any event. Since then we have spent £120,000,000 
on new ships, and this year we spend still more millions on still 
more new ships. If these prove insufficient to safeguard our sea 

wer, there is no doubt that the nation will increase them, and 

have not heard that anybody has suggested an appeal to private 
effort. | 

How, then, do we stand with regard to universities, recognising 
them as the chief producers of brain-power, and, therefore, the 
equivalents of battleships in relation to sea-power? Do their 
numbers come up to the standard established by the Admiralty 
principle to which I have referred? Let us attempt to get a rouzh- 
and-ready estimate of our educational position by counting univer- 
sities as the Admiralty counts battleships. I say rough-and-ready 
because we have other helps to greater brain-power to consider 
besides universities, as the Admiralty has other ships to consider 
besides ironclads. 


* Capt. Mahan, of the U.S. Navy, whose book, On the Influence of 
Sea-power on History,” has suggested the title of my address. 


In the first place, let us inquire if they are equal in number to 
those of any two nations commercially comepeting with us. In 
the United Kingdom we had until quite recently 13.* Of these, 
one is only three years old as a teaching university, and another is 
still merely an examining board. In Germany there are 22 
universities ; in France, under recent legislation, 15 ; in Italy, 21. 
It is difficult to give the number in the United States, because it is 
clear, from the tables given in the report of the Commisioner of 
Education, that some colleges are more important than some 
universities, and both give the degree of Ph.D. But of univer- 
sities in title we have 134. Among these there are 46 with more 
than 50 professors and instructors, and 13 with more than 150. 
I will take that figure. 

Suppose we consider the United States and Germany, our chief 
commercial competitors, and apply the Admiralty principle. We 
should require, allowing for population, eight additional universities 
at the very lowest estimate. We see, then, that instead of having 
universities equalling in number those of two of our chief com- 
petitors together, they are by no means equal to those of either of 
them singly. 

After this statement of the facts, anyone who has belief in the 
importance of higher education will have no difficulty in under- 
standing the origin of the present condition of British industry and 
its constant decline, first in one direction and then in another, since 
the tremendous efforts made in the United States and Germany 
began to take effect. If, indeed, there be anything wrong about 
the comparison, the error can only arise from one of two sources— 
either the Admiralty is thoughtlessly and wastefully spending 
money, or there is no connection whatever between the higher 
intelligence and the prosperity of a nation. If while we spend 30 
freely to maintain our sea-power our export of manufactured articles 
is relatively reduced because our competitors beat us in the markets 
of the world, what is the end of the vista thus opened up to us? A 
navy growing stronger every year and requiring larger votes to 
guard our commerce and communications, aud a vanishing quantity 
of commerce to guard—a reduced national income to meet an 
increasing taxation? The pity is that our Government has con- 
sidered sea-power alone; that while so completely guarding our 
commerce it has given no tnought to one of the main conditions on 
which its production and increase depend. A glance could have 
shown that other countries were building universities even faster 
than they were building battleships— were, in fact, considering 
brain-power first and sea-power afterwards. 

The comparison shows that we want eight new universities, some 
of which, of course, will be colleges promoted to university rank 
and fitted to carry on university work. Three of them are already 
named: Manchester, Liverpool, Leeds. Let us take this number 
and deal with it on the battleship condition, although a modern 
university on Ámerican or German models will cost more to build 
than a battleship. If our present university shortage be dealt with 
on battleship conditions, to correct it we should expend at least 
£8,000,000 for new construction, and for the pay-sheet we have to 
provide (8 x £50,000) £400,000 yearly for personnel and up-keep ; 
for it isof nouse to build either ships or universities without manning 
them. Let us say, roughly, capitalising the yearly payment at 
24 per cent., £24,000,000. 

At this stage it is important to inquire whether this sum, arrived 
at by analogy merely, has any relation to our real university needs. 
I havespent a year in making inquiries, as full as I could make them, 
of friends conversant with the real present needs of each of the 
universities, old and new. have obtained statistics which would 
fill a volume, and, personally, I believe that this sum at least is 
required to bring our university system up to anything like the 
level which is insisted upon both in the United States and in 
Germany. Even Oxford, our oldest university, will still continue 
to be a mere bundle of collegea unless three millions are provided to 
enable the univeraity, properly so called, to take her place among 
her sisters of the modern world ; and Sir Oliver Lodge, the principal 
of our very youngest university, Birmingham, has shown in detail 
how five millions can be usefully and properly applied in that one 
locality to utilise for the good of the nation the enthusiasm and 
sclentific capacity which are only waiting for adequate opportunity 
of development. 

How is this money to be raised! I reply, without heeitation, 
duplicate the Navy Bill of 1888-9 ; do at once for brain-power what 
we so successfully did then for sea- power. 

Let £24,000,000 be set apart from one asset, our national wealth, 
to increase the other, brain-power. Let it be assigned and borrowed 
as it is wanted ; there will be a capital sum for new buildings to be 
erected in the next five or 10 years, the interest of the remainder to 
go towards increased annual endowments. There need be no difti- 
culty about allocating money to the various institutions. Let each 
university make up its mind as to which rank of the German 
universities it wishes to emulate. When this claim has been agreed 


* These are Oxford, Cambridge, Durham, Victoria, Wales, Birming- 
ham, London, St. Andrews, Glasgow, Aberdeen, Edinburgh, Dublin, and 
Royal University. 
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to, the sums necessary to provide the buildings and teaching staff 
of that class of university should be granted without demur. It is 
the case of battleships over again, and money need not be spent 
more freely in one case than in the other. 

Let me at once say that this sum is not to be regarded as practi- 
cally gone when spent, as in the case of a short-lived ironclad, It 
is a loan which will bear a high rate of interest. "This is not my 
opinion merely ; it is the opinion of those concerned in great 
industrial enterprises and fully alive to the origin and effects of the 
present condition of things. 1 have been careful to point out that 
the statement that our industries are suffering from our relative 
neglect of science does not rest on my authority. But if this be 
true, then if our annual production is less by only two millions than 
it might have been, having two millions less to divide would be 
equivalent to our having 40 or 50 millions less capital than we should 
have had if we had been more scientific. 


Sir John Brunner, in a speech connected with the Liverpool 
School of Tropical Medicine, stated recently that if we as a nation 
were now to borrow 10 millions of money in order to help science 
by putting up buildings and endowing professors, we should get 
the money back in the course of a generation a hundredfold. He 
added that there was no better investment for a business man than 
the encouragement of science, and that every penny he possessed 
had come from the application of science to commerce According 
to Sir Robert Giffen, the United Kingdom as a going concern was 
in 1901 worth £16,000,000,000. Were we to put aside 424, 000, O00 
for gradually organising, building and endowing new universities, 
and making the existing ones more efficient, we should still be worth 
£15,976,000,000—a property well worth defending by all the 
means, and chief among these brain-power, we can command. 

If it be held that this, or anything like it, is too great a price to 

ay for correcting past carelessness or stupidity, the reply is that 
the £120,000,000 recently spent on the navy, a sum five times greater, 
has been spent to correct a sleepy blunder, not one whit more 
inimical to the future welfare of our country than that which has 
brought about our present educational position. We had not sufti- 
ciently recognised what other nations had done in the way of ship- 
building, just as until now we have not recognised what they have 
been doing in university building. Further, I am told that the 
sum of £24,000,000 is less than haif the amount by which Germany 
is yearly enriched by having improved upon our chemical industries, 
owing to our lack of scíentilio training. Many other industries 
have been attacked in the same way since; but taking this one 
instance alone, if we had spent this money 50 years ago, when the 
Prince Consort first called attention to our backwardness, the 
nation would now be much richer than it is, and would have much 
less to fear from competition. 


When dealing with our universities I referred to the importance 
of research, as it is now generally acknowledged to be the most 
powerful engine of education that we possess. It is imagined b 
many who have given no thought to the matter that this researc 
should be closely allied with some application of science being 
utilised at the time. Nothing could be further from the truth ; 
nothing could be more unwise than such a limitation. Surely all 
the laws of Nature will be ultimately of service, and, therefore, 
there is much more future help to be got from a study of the 
unknown and the unused than we can hope to obtain by continuing 
the study of that which is pretty well known and utilised already. 
It was a king of France, Louis XIV., j who first commended the 
study of the méme inutile, The history of modern science shows 
us more and more as the years roll on the necessity and advantage 
of such studies, and, therefore, the importance of properly endowing 
them ; for the production of new knowledge is a costly and 
unremunerative pursuit. 

Years ago we had Faraday apparently wasting his energies and 
time in playing with needles ; electricity now fills the world. To- 
day men of science in all lands are studying the emanations of 
radium ; no research could be more abstract ; but who knows what 
advance in human thought may follow or what gigantic world- 
transforming superstructure may eventually be raised on the minute 
foundation they are laying? If we so organise our teaching forces 
that wecan uee them at all stages, from the gutter to the university, 
to sift out for us potential Faradays—to utilise the mental products 
which otherwise would be wasted—it is only by enabling such men 
to continue their learning after their teaching is over that we shall 
be able to secure the greatest advantsge which auy educational 
system can afford. 

I finally come to the political importance of research. A country's 
research 1s as important in the long run as its battleships. The 
most eloquent teaching as to its national value we owe to Mr. 
Carnegie, for he has given the sum of £2,000,000 to found a system 
of endowments, his chief purpose being, in his own words, to 
secure, if possible, for the United States of America, leadership ia 
the domain of discovery and the utilisation of new forces for the 
benefit of man." Here is a distinct challenge to Britain. Judging 
by experience in this country, in spite of the magnificent endow- 
ment of research by Mond and Lord ]veagh, the only source of 


possible competition in the British interest is the State, which 
certainly could not put the ;j5,th part of the accumulated wealth 
of the country to a better use; for without such help both our 
universities and our battleships will become of rapidly dwindling 
importance. It is on this ground that I have included the impor- 
tance of endowing research among the chief points to which I have 
been anxious to draw your attention. 

In referring to the new struggle for existence among civilised 
communities, I pointed out that the solution of a large number of 
scientific problems is now daily required for the State service, and 
that in this and other ways the source and standard of national 
eflicienoy have been greatly changed. Much evidence bearing upon 
the amount of scientific knowledge required for the proper adminis- 
tration of the public departments, and the amount of scientific 
work done by and for the nation, was brought before the Royal 
Commission on Science presided over by the late Duke of Devon- 
shire now more than a quarter of a century ago. The Commission 
unanimously recommended that the State should be aided by a 
scientific council in facing the new problems constantly arising. 

But while the home Government has apparently made up ite 
mind to neglect the advice so seriously given, it should be a source 
of gratification to us all to know that theapplication of the resources 
of modern science to the economic, industrial and agricultural 
development of India has for many years engaged the earnest 
attention of the Government of that country. The Famine Com. 
missioners of 1878 laid much stress on the institution of scientific 
inquiry and experiment designed to lead to the gradual increase of 
the food-supply and to the greater stability of agricultural out-turn, 
while the experience of recent years has indicated the incressing 
importance of the study of the economic products and mineral. 
bearing tracts. Lord Curzon has recently ordered the heads of the 
various scientific departments to form a board, which shall meet 
twice annually, to begin with, to formulate a programme and to 
review past work. The board is also to act as an advisory com- 
mittee to the Government,* providing among other matters for the 
proper co-ordination of all matters of scientific inquiry affecting 
India's welfare. Lord Curzon is to be warmly congratulated upon 
the step he has taken, which is certain to bring benefit to our great 
dependency. The importance of such a board is many times greater 
at home, with so many external as well as internal interests to look 
after—problems common to peace and war, problems requiring the 
help of the economic as well as of the physical sciences. It may be 
asked, what is done in Germany, where science is fostered and 
utilised far more than here? The answer is, There is such a council. 
I fancy, very much like what our Privy Council once was. It con- 
sists of representatives of the Ministry, the universities, the indus- 
tries and agriculture. It is small, consisting of about a dozen 
members, consultative, and it reports direct to the Emperor. It 
does for industrial war what military and so-called defence councils 
do for national armaments ; it considers everything relating to the 
use of brain-power in peace—from alterations in, school regulations 
and the organisation of the universities to railway rates and 
schemes, including the adjustment of duties. I am informed that 
what this council advises generally becomes law. : 

It should be pretty obvious that a nation so provided must have 
enormous chances in its favour. It is a question of drilled battalions 
against an undisciplined army, of the use of the scientific spirit as 
opposed to the hope of ** muddling through." 

Some may say that it is contrary to our habit to expect the 
Government to interest itself too much or to spend money on 
matters relating to peace; that war dangers are the only ones to 
be met or to be studied. But this view leaves science and the 
progress of science out of the question. Every scientific advance 
is now, and will in the future be more and more, applied to war. 
It is no longer a question of an armed force with scientific corps ; 
it isa question of an armed force scientific from top to bottom. 
Thank God, the navy has already found this out. Science will 
ultimately rule all the operations both of peace and war, and there- 
fore the industrial and the fighting population must both have à 
large common ground of education. Already it is not looking too 
far ahead to see that in a perfect State there will be a double use of 
each citizen—a peace use and a war use; and the more science 
advances, the morethe old differencebetween the peaceful citizen and 
the man at arms will disappear. The barrack, if it still exists, an 
the workshop will be assimilated ; the land unit, like the battleship, 
will become a school of applied acience, self-contained, in which the 
officers will be the efficient teachers. I do not think it is yet recog- 
nised how much the problem of national defence has thus become 
associated with that with which we are now chiefly concerned. _ 

These, then, are rome of the reasons which compel me to point 
out that a scientific council, which might be a scientific committee 
of the Privy Council, in dealing primarily with the national needs 
in times of peace, would be a source of strength to the nation. 

To sum up, then. My earnestappeal to you isto gird up your 
loins and see to it that the science of the British Empire shall no 
longer remain unorganised. 1 have endeavoured to point out to 
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you how the nation at present suffers from the absence of a power- 
ful, continuous, reasoned expression of scientific opinion, urging in 
season and out of season that we shall be armed as other nations 
are with efficient universities and facilities for research to uphold 
the flag of Britain in the domain of learning and discovery, and 
what they alone can bring. 

I have also endeavoured to show how, when this is done, the 
nation will still be less strong than it need be if there be not added 
to our many existing councils another, to secure that even during 
peace the benetits which a proper co-ordination of scientific effort 
in the natiop's interest can being shall not be neglected as they are 
at present. Lest some of you may think that the scientific organisa- 
tion which I trust you will determine to fourd would risk success 
in working on such large lines, let me remind you that in 1859, 
when the late Prince Consort occupied this Chair, he referred to 
‘‘impediments”’ to scientific progress, and said. they are often 
such as can only be successfully dealt with by the powerful arm of 
the State or the long purse of the nation." If the Prince Consort 
had lived to continue his advocacy of science, our position to-day 
would have been very different. His early death was as bad for 
Britain as the loss of a great campaign. If we cannot make up 
what we have lost, matters cannot mend. 

I have done whas I feel to be my duty in bringing the present 
condition of things before you. It is now your duty, if you agree 
with me, to see that it be put right. Youcan if you will. 


OPINIONS OF THE DAILY PAPERS UPON SIR 
NORMAN LOCKYER’S ADDRESS. 


It is often made a reproach to the presidential addresses of the British 
Association that they do not belong to the region of pure science or of 
practice—that they neither keep within the bounds of strict proof nor 
come home to the practical interests of men. This criticism has no 
application to the address which Sir Norman Lockyer delivered yesterday 
at Southport. He speaks earnestly and impressively of the weightiest 
national concerns. Out of a full mind, deep and long-held convictions, and 
with a mass of evidence skilfully marshalled, he appeals to his country- 
men to bestir themselves, to awake from indifference to matters which 
do not brook of delay, on pain of being supplanted and outstripped. 
a ve The novelty of this address, which cannot fail to influence 
opinion, is that it presents a striking array of fazts, and that it offers 
practical suggestions for the amendment of the state of things which is 
condemned. . Some criticisms on this grave indictment are natural. 
' But we do not care to dwell on these qualifications or corrections, 
or to attenuate by criticism as to secondary points the force of a protest, 
conceived with care and weighted by conviction, against the policy of 
* muddling through,” credulity in rule-of-thumb makeshifts, satisfaction 
with amateurs doing their best, impatience with scientific methods. No 
Government would at present be prepared to submit a scheme of the 
proportions which we have described. But they will be bound to look 
at the matter in some new lights, and to consider more than they have 
considered the thesis that ‘‘a relative decline in national wealth derived 
from industries must follow a relative neglect of scientific educa- 
tion,” and that teaching centres may be as important as battleships. 
Sir Norman Lockyer has put before us facts which should make a deep 
lodgment in the public mind. Very likely his address, one of the most 
carefully thought-out pleas yet presented for national scientific training, 
may prove, in Milton’s phrase, as to his scheme of national education, 
* the occasion and incitement of great good to this island”; and the 
meeting of the British Associatior. at Southport may be chiefly memorable 
for initiating an important movement.— The T'imes. 


We cannot but think that the more serious members of the British 
Association for the Advancement of Science will deplore the dogmatic 
tone adopted, and repudiate the exorbitant demands put forward by Sir 
Norman Lockyer in his presidential address at the Southport meeting 
yesterday. There was very little science in this essay, and a great deal 
of what we must take leave to call clap-trap. $c Sir Norman has 
taken up the parrot-cry that our industries arein a condition of deplorable 
inferiority to those of foreign countries. He produces no warrant for an 
assumption which, very unscientitically, he takes for granted. The 
alleged deficiency is hastily set down to a single hypothetical cause. Our 
failure, we are told, is due to a scarcity of universities. Therefore, all 
we have to do is to build and endow more of these institutions, and all 
will again be well. Sir Norman Lockyer endeavours to fortify himself by 
quotations from the speeches of various distinguished publie men. : 
A certain calculated over-emphasis may be desirable when & new idea is 
to be driven firmly into the popular mind. But a man of science 
has no right to adopt uncritically all the hasty generalities of platform 
eloquence. Sir Norman Lockyer, however, goes far beyond his authorities, 
and contributes nothing of any practical value to the discussion. b s 
It is an alluring programme, especially for the teaching stat," But it 
has fewer attractions for the taxpayer. That much enduring person, in 
his grudging, prosaic way, will want to know why all these universities 
are necessary, and whether the existing 13 have more students knocking 
at their portals than they can accommodate. He may also ask what 
these students are to learn, and whether our industries can supply suitable 
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posta for so many university graduates. . . . . These points Sir 
Norman Lockyer does not deal with. He talks as if the whole problem 
were a mere matter of pounds, shillings and pence. But universities 
cannot be multiplied like bales of cotton or even ironclads, and“ captains 


of industry are not to be turned out by the gross.-—7'Ae Standard. 


Sir Norman Lockyer's presidential address to the British Association 
has a very distinct relevance to the subject of the hour. The inquiry 


on wbich the Cabinet is supposed to be busily engaged. Daily 
Chronicle. 


Sir Norman Lockyer is to be congratulated on having said the riglit 
thing at the right time and in the right place. . He declared thut 
at the present time this country is handicapped in that competition 
by lack of knowledge, or, as in the presidential chair he was 
obliged to call it, of science. Our country is short of universities, 
and those that she has are crippled from lack of funds. 
These statements are not the mere private opinions of Sir Norman 
Lockyer. So far as they are statements of facts and figures they admit 
of easy verification. So far as they express a view of the nation’s need, 
it is the view of every man who has given serious thought to the subjects 
of education and of government. In putting these things plainly, there- 
fore, Sir Norman Lockyer has done a great public service. Moreover, he 
has had the courage to put the dots on the i's. . Sir Norman 
Lockyer showed his wisdom in keeping to one point, so that his address 
may be intelligible to every one of the millions who will read it. If he 
had given part of his time to & review of the year's progress in the 
sciences or to an exposition of the influence of the advancement of learn- 
ing on efficient government he could hardly have succeeded, as we trust 
he has done, in awakening the nation to a perception of its position.— 
Morning Post. 


It is with the greatest satisfaction that we draw attention this morning 
to the remarkable presidential address delivered at Southport last night, 
before the British Association, by Sir Norman Lockyer. That distin- 
guished astronomer and physicist has felt impelled to undertake 
a public duty by no means pleasant, and to tell the country frankly how 
dangerously deficient it is in scientific organisation, scientific train- 
ing, and the application of scientific principles to industry. ien 
The principal value, however, of this striking presidental address 
lies in the fact that Sir Norman has definite remedies to pro- 
pose, and goes straight to the heart of the matter. Private 
effort affords the State a convenient and easy excuse for doing 
nothing, or as little as possible, and every succeeding Chancellor of the 
Exchequer greedily snatches at the plea. We are proceeding on 
the wrong tack. It is not State subventions to private effort that we 
want, but private subventions to State effort, and the effort of the State 
must be directed intelligently and not spasmodically. It is a 
very drastic medicine which Sir Norman prescribes for us, but he will be 
& bold man who challenges the general accuracy of the diagnosis.— Daily 
Telegraph. 

In his presidential address before the British Association, Sir Norman 
Lockyer dealt with Great Britain's commercial supremacy with great 
common-sense. He took as his text the mournful vaticinations of Lord 
Rosebery and Mr. Chamberlain. He then proceeded to point & moral 
with which we entirely agree. "Trade, said Sir Norman, follows brains, 
not the flag. We ought to pay as much attention to brain power as 
to sea-power. Exactly so! Sir Norman Lockyer is yet another 
Daniel come to judgment. He is saying, ez cathedra, what humbler 
people, like Cobden and Gladstone have muttered in the pew! . . . 
Sir Norman quotes Mr. Chamberlain, the academic Chancellor, without 
apparently recollecting the other titles of the Colonial Secretary to dis- 
tinction as a pioneer of original research into the mysteries of fiscal 
theory. We are, therefore, grateful to Sir Norman Lockyer. à 
He denounces '*Shibboleths," while, if we may say so, setting up his 
own, which has, at any rate, the merit of originality.—Daily News. 
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ENGLAND’S NEGLECT OF SCIENCE. 


The above title was made famous by Prof. PERRY a few years 
ago, and Sir NORMAN LOCKYER has chosen the same subject— 
although with a different but equally impressive title—for his 
Presidential Address to the British Association for the Advance- 
ment of Science. “The Influence of Brain Power upon 
History," is a strong appeal for State aid for the advancement 
of science in this country ; and truly the Address is in keeping 
with one of the objects of the British Association quoted by 
Sir NORMAN LOCKYER: “ To obtain a more general attention 
to the objects of science and a removal of any disadvantages 
of a publie kind which impede its progress." Sir NORMAN 
quotes speeches of Lord ROSKBERVY, Mr. BALFOUR and Mr. 
CHAMBERLAIN to prove that our leading statesmen consider 
our industries to be suffering in the present international 
competition, and he advocates two remedies. The first of these 
is the formation of eight new universities at a cost to the 
country of £24,000,000; the second is the institution of a 
Scientifie National Council having for its object a Government 
organisation of the science of the country. 

Dealing in the first place with the latter of these two pro- 
posals, as it is the one that would be more easily realisable, it is 
seen that Sir NORMAN LOCKYER suggests a “ Scientific Com- 
mittee” of the Privy Council for dealing primarily with the 
national needs in time of peace. There is much to say in 
favour of the formation of such a body, as, although we are 
already provided with a number of scientific councils and a 
Government department dedicated to advancing the trade aud 
industrial interests of the country, an actual advisory com- 
mittce, formed by leaders of science and industry, and having 
direct personal access to the responsible heads of the Govern- 
ment, would be distinctly conducive to an improvement in the 
industrial position of the nation. 

Sir NORMAN LOCKYER in his argument for new univer- 
sities draws an analogy between the nation's sea-power and its 
‘“brain-power.” When the pressing need for an improvement 
in our Navy was realised, the principle was laid down that, 
cost what it might to increase our sea-power, our Navy must 
be made and maintained of a strength greater than those of 
any two possibly contending Powers. In 1888, £21,500,000 
was voted for naval improvements, and since then we have 
spent £120,000,000 on new ships. Pursuing his analogy, Sir 
NorMAN takes it that universities are to * brain power“ as 
ships are to sea-power, and proceeds to reckon up the number 
of universities in the United States and Germany, our chief 
commercial competitors. Allowing for population, and apply- 
ing “the Admiralty principle,” he finds that we should require at 
least eiglit additional universities, which he estimates would cost 
together £5,000,000 to build and £50,000 a year for staff and 
maintenance. Capitalising the latter figure at 2j per cent., 
and including the sum for construction, the result is roughly 
£24,000,000. Sir NORMAN LocR ER is convinced that this 
sum, arrived at by analogy, is not too much, and states 
that, from inquiries he has made, Oxford * will still con 
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tinue a mere bundle of colleges" unless three millions are 
spent on it, and that five millions could be usefully applied in 
the further development of Birmingham University. To the 
question * How is this money to be raised ?" Sir NORMAN 
replies, without hesitation”: ** Duplicate the Navy Bill of 
1888-9; do at once for brain. power what we successfully did 
then for sea-power." 

We are at one with the distinguished President of the 
British Association as to the desirability of encouraging scien- 
tific education, and recognise with him the important part the 
Association should play in bringing the claims and objects of 
science well before the general public. It is an undoubted 
fact, and a matter for regret, that the educated public is slow 
in realising that the professions dependent on physical science 
are as “gentlemanly” and “learned” as those four whose 
objects are the killing and curing of mankind, and the settling 
of their disputes with one another and their consciences. Know- 
ledge of science in the present century must be considered as 
much an essential for an educated man as was a knowledge of 
Latin and Greek in the last century, and tho realisation 
of this is as important as a realisation of the fact that neither 
of these alone can constitute education. The movement, there- 
fore, towards the establishment of universities—as, for instance, 
the Birmingham University —which attach more importance 
to science than to classics, is a good one. Sir NORMAN 
LOCKYER’s actual scheme, however, is too ambitious ; he car- 
ries his analogy too far, and works it to death. If his sug. 
gestion were immediately acted upon, and cight new science 
universities simultaneously brought into existence, it would be 
difficult to fill them ; and the result of going out into the high- 
ways and hedges to seek for students would have the inevi- 
table result of lowering instead of raising the prestige of the 
scientific professions. The improvement in our position as a 
scientific and industrial nation must be made gradually, and 
it is by the initiation of carefully considered schemes, such as 
the one for London recently announced by Lord ROSEBERY, that 
we must attain the much desired end. Our most immediate 
need is for able and well-educated leaders of industry, not for 
an army of raw recruits, Sir NORMAN LOCKYER has, neverthe- 
less, done useful work in calling attentionso forcibly to the claims 
of science, and in reminding our great statesmen of the views 
they have themselves expressed. Let us hope that the result 
will at least be the granting of substantial State subsidies to 
those scientific and technical colleges which deserve it, parti- 
cularly to the proposed new college in London, which, if 
carried out in accor:lance with the designs of its promoters, 
will certainly tend towards our aggrandisement as the leading 
nation in science, industry and commerce. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, orfor foreign books.) 


— — 
The New Volumes of the “Encyclopædia Britannica. (Edinburgh 
and London: Adam and Charles Black and The Times.) 1902. 
NiNTH NOTICE. 

The last volume of the “ Encyclopedia” supplement contains 
an excellent article on telegraphy, which will appeal to the 
electrical engineer desiring to bring his acquaintance with 
telegraph matters up to date, although it may be somewhat 
too obstruse and technical for the general reader. For the 
first section, * Theory," the services of Mr. Oliver Heaviside 
have been enlisted, and he has treated his subject with 
admirable conciseness, assuming in the reader, however, a 
knowledge of his own terminology which may, in one place 
at least, make the reasoning difficult to follow. As in his 


other writings, however, passages of clear and forcible 
English occur, which should make an impression on the veriest 
* practician,” however far above his head Mr. Heaviside's 
mathematical methods may be. As an instance, we may quote 
the following passage relating to the guidance of electromag- 
netic waves by wires, as in the case of ordinary telegraphy, and 
by the sea, as in wireless telegraphy :— 

When a wave sent along wires comes to a sharp bend in the circuit, a 
new wave is venerated at the bend. This, combined with the old wave, 
forms the wave after passing the bend. There is a rapid accommodation 
of the wave round the wire to the new direction. But if the bending is 
continuous, instead of abrupt, the accommodation goes on continuously 
also. The reason is that the electritication cannot leave the wires, so the 
wave in close proximity must accommodate itself to them. A part of the 
wave, however, really does go off into space with some loss of energy at a 
sharp corner by its own natural tendency to keep going, but the wire 
eerves to guide the disturbance round the corner as a whole, by holding 
on to the tubes of displacement by their ends. This guidance is obviously 
& most important property of wires. 

There is something similar in “ wireless" telegraphy. Sea water, 
though transparent to light, has quite enough conductivity to make it 
behave as a conductor for Hertzian waves, and the same is true in a more 
imperfect manner of the earth. Hence the waves accommodate them- 
selves to the surface of the sea, in the same way as waves follow wires. 
The irregularities make confusion no doubt, but the main waves are 
pulled round by the curvature of the earth, and do not jump off. There 
is another consideration. There may possibly be a sufficiently con- 
ducting layer in the upper air. If so, the waves will, so to speak, catch 
on to it more or less. Then the guidance will be by the sea on one side 
and the upper layer on the other. But obstructions, on land especially, 
may not be conducting enough to make waves go round them fairly. 
Then waves will go partly through them. 


More interesting still is another paragraph, in which 
Mr. Heaviside specifically claims to be the inventor of the 
system of adding inductanee coils in telephone lines, now 
widely attributed to Prof. Pupin :— 


But it is the improvement of signalling through cables that is most 
important if it can be done. The most effective way of obtaining self- 
induction is by the use of iron, suitably arranged and divided; not iron 
for the guides, but outside or inside them. ‘There is plenty of iron put 
round cables now, but it is for protection, and is not at all suitably 
arranged for the purpose required. It is not unlikely that a new type of 
cable can be designed in which iron can be brought into use to increase 
the self-induction largely and in a uniform manner. The writer invented 
a way of carrying out the principle other than uniformly, and recom- 
mended it for trial —viz., by the insertion of inductance coils in the main 
circuit at regular intervals, say one per mile, aecording to circumstances. 
The time constants of these coils should be as large as possible, so that 
the average inductance may be largely increased without a large increase 
in the average resistance per mile. The action of the coils is similar to 
that of small detached loads placed upon a string to give it inertia, and 
enable it to carry waves farther. If we wish to imitate a curve containing 
bends of various sizes by means of dots, it is obviously necessary to have 
several dots in every bend. So, in the substitution of detached induc- 
tances for uniform inductance, we need to have several coils in every 
bend of the electrical wave. It is easy to say that so many coils will be 
wanted in such a length, in telephony, for example, if we can tix upon the 
shortest wave-length, by using the known formula for the wave-length. One 
could do that without being considered to make a new discovery. But 
this does not answer the question how few the coils may be for telephony 
through a cable. Theoretically we want an infinite pumber—i.e., uniform 
inductance. We must sacrifice something. The shortest telephonic 
wave-length necessary to be considered is a doubtful element, and there 
are unmentioned interferences to be allowed for. Hence experiment 
alone can decide how few the coils need be for telephony through a dis- 
tance far exceeding that possible without the coils. Nothing particular 
has been done in Great Britain to carry out the writer's invention, but in 
America some progress has been made by Dr, Pupin, who has described 
an experiment supporting its practicability ; the length telephoned through 
was increased five times by inserting the coils. 


These very same points have been put forward by 
Mr. Heaviside in equally plain language in his “ Electro- 
magnetic Theory” and “Electrical Papers,” years ago. Yet 
it was not until the identical propositions were brought forward 
again by an American quite recently, and patented by him, 
that telegraph and telephone engineers have become ready to 
accept them. Prof: Pupin has received enormous sums for his 
patents, and Mr. Heaviside has gone practically unrewarded. 

“Land Telegraphy,” by Mr. H. R. Kempe is, on the whole, 
a good but brief summary of recent progress. The author 
refers consecutively to the recent developments in overhead 
and underground line construction, testing, batteries and 
instruments, and then describes briefly the multiplex and high- 
speed systems introduced since the publication of the previous 
edition of the “ Encyclopedia Britannica,” calling attention, 
however, to the exaggerated importance frequently attached 
to fast-speed íransmisston without due consideration of the 
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question of reception and transcription. The Delany multiplex 
is explained with the help of a diagram, and the improvements 
made in the Wheatstone automatic are also detailed. A brief 
account of the Pollak-Virág system is summarised from an 
article in the Electrical. Review, but this describes the original 
system in which Morse signals were recorded photographically. 
The development of this system, in which the actual words of 
the message are automatically writteu out, was fully set forth in 
October, 1900, in Zhe Electrician, a journal which the writer 
should have consulted. Prof. Fleming's section on wireless 
telegraphy does full justice to Mr. Marconi's work, and Prof. 
Fleming carries his history down to July, 1902, the date of 
the ** Carlo Alberto " experiments. 

“Telephone” is by an American writer, and affords a 
general survey of the subject. Detailed descriptions of some 
historical but obsolete microphones are given, but there is no 
diagram of the connections of a multiple switchboard, the only 
illustration in the article being a rough sketch of the position 
of the battery and induction coil in a common battery system. 

Other articles worthy of mention are “Strength of Mate- 
rials” (by Prof. Ewing), “Strikes and Lock-outs,” ** Survey- 
ing,” “Tammany Hall,” “Tariffs” (by Prof. F. W. Taussig of 
Harvard University, U.S.A.), “Technical Education” (by Sir 
Philip Magnus and A. T. Hadley); “ Termites”; Thermo- 
dynamics,” ‘‘Thermo-electricity,” and“ Thermometry“ (all 
three by Prof. H. L. Callendar) ; “Trade Marks," „Trade 
Organisation," Trade Unions," Transformers“ (by Prof. 
Fleming), Trusts,“ “ Tunnelling,” ** Universities," ** Ventila- 
tion," “ Wages," Water Motors," Electric Welding," and 
biographies of Dr. J. W. Swan and Prof. Tyndall, the latter 
being from the pen of Sir Oliver Lodge. 


Traité Pratique de Traction Electrique. By L. Banni.Low and 
G. J. GnuirriscH. Vol. I. (Paris: E. Bernard & Co.) 1903. 

This work has not, at present, any parallel in English. It is 
born, say its authors in their brief and modest preface, of the 
natural desire of those who have to face the thousand details 
of an industry, to benefit beginners by their own dearly bought 
experience. The volume seems specially valuable as a book 
of reference to a practising engineer, who from time to time has 
to refresh his memory as to what has been done in the past, 
or as to some rarely used formula. To a beginner it is a text- 
book which needs a good teacher’s assistance. 

Tramways, urban and inter-urban, are almost solely con- 
sidered. The introduction gives briefly the history of 
mechanical traction on tramways, and passes on to the legal 
position of tramway companies in France. This seems to be 
rather uncomfortable in several ways ; a confused state of the 
law as regards liability for accidents, excessive municipal 
supervision of the working, heavy taxation and vexatious 
interference in the administration by the public authorities 
are mentioned in some detail. The section dealing with 
“ preliminaries " sets out the method of preparing plans and 
technical particulars for a projected scheme in accordance with 
the French procedure for obtaining a concession. This pre- 
liminary work results in a more complete and informing key 
to the scheme than is the case with our Parliamentary plans, 
but it does not appear that so much regard is paid to property 
owners and others who may be prejudicially affected by the work. 

The second part of this section is a discussion of the tractive 
resistance of vehicles on rails, treated at considerable length, 
and considering the various items separately. A résumé of 
various formule and experimental results, including those of 
Macmahon and Taylor on the City and South London Rail- 
way, is followed by some figures in the form of kilogrammes 
per tonne on various rails which may be safely used for pre- 
liminary estimates. It may be remarked here that there is 
very little information available on this subject for tramways. 
Anyone who hopes to find in this book a certain and easy way 
to forecast tractive resistance may be warned that the authors' 
remark about the various coefficients to be applied is: “In 
reality the practical indeterminateness of these elements is 
nearly complete." | 

Permanent way construction and material has the first 
chapter to itself. The treatment is partly historical, and is 
illustrated with many prints of rails, chairs and other supports, 


and substructure. Whilst this is very interesting and useful 

for reference, but little guidance is given as regards choice of 

the method of construction or type of material under different, 

conditions. No chemical or mechanical specifications for rails 

are given, which is an important defect, nor are the considera- 

tions which affect the design of rail profiles discussed. The 

importance of considering the local, climatie, and mechanical 

conditions when deciding upon a type of construction is clearly, 

though briefly, indicated however. Paving materials are 
shortly considered, but the substructure is dismissed with few 
words hardly sufficient to indicate the fundamental import. 
ance of good material and careful work in regard to the 

economical maintenance of the line. Formula for the setting 
out of special work are given in simple trigonometrical terms, 
with some worked-out examples and abundant diagrams, 
These pages should he very useful to the young engineer in 
charge of construction, as it frequently happens, in this 
country at least, that street. tramways are not laid exactly to 
the radii and positions shown on the working drawings, and 
that curves must be set out from given points on the ground. 
Accurate work in this respect makes a very remarkable differ- 
ence in smoothness of running, life of rails and wheels, and is 
not always sufficiently studied by resident engineers and con- 
tractors. Most of the patterns of points illustrated differ from 
English types, and are worth study. Automatic points of 
several forms are described. Apparatus little used at present, 
but likely to find increasing employment at busy junctions 
where seconds are of importance. The estimates which close 
the chapter hardly interest the Englishman except as com- 
parisons. 

The chapter on the production of energy and central stations 
is ambitious in its scope and certainly contains a great deal of 
information, varying from the details of switches and circuit. 
breakers to descriptions of several stations. ‘The most useful 
part of it to our mind is the appendix, consisting of a model 
Specification and a model tender for a complete station for 
tramway purposes. The form of these ditfers greatly from 
anything used in this country, and we would not suggest its 
adoption, but both documents are good examples of a clearly 
thought out plan, of requirements on the one hand, and of 
the means to meet them on the other. "The French passion for 
logical form is well illustrated in these examples, and while 
the English engineer will doubtless say that much of the matter 
is superfluous, it remains true that some engineers on this 
side of the Channel would do better if they worked out their 
schemes in their note-books at least, in a more complete and 
logical way, so that they might be sure of the whole job 
hanging together, and all its parts co-ordinating to the desired 
result. “Muddling through somehow " is not unknown in 
engineering, and it is hardly more economical in that sphere 
than in warlike operations. Of the stations described, that of 
the Orleans tramways, run by gas engines, presents most 
interest at the present time. Fichot and Heurtey producers 
and Crossley engines are employed. A large battery helps to 
equalise the load. No figures of actual costs are given. 

The transmission of energy occupies the third chapter. Àn 
introductory part is followed by a description of the various 
methods of feeding the trolley wire directly with continuous 
current, and a discussion of the advantages and reasons for 
adopting various feeder arrangements, boosted feeders and the 
three-wire system. Two motors in series on a car or train, 
with a three-wire distribution, rails neutral, is said to have 
given excellent results on the Grenoble to Chapareillon tram- 
way (see The Electrician, April 24, 1903). 

Calculations of feeder sections on the basis of a given maxi- 
mum voltage drop, and by the application of Kelvin’s law, are 
given, the mathematics being easily followed. We think, how- 
ever, that Perry’s simple application of the differential calculus 
(“Calculus for Engineers,” p. 55) is less laborious than the 
method of constructing a curve between current-density and 
total cost per unit delivered given by the authors. A modi- 
fied application of the Kelvin law based upon the assumption 
that the additional power (i.e., the units lost in transmission) 
cost less than the “normal power" (i.e. the units delivered) 
is also worked out. The assumption is hardly defensible, 
excepting, perhaps, where hydraulic works constitute a large 


THE ELECTRICIAN, SEPTEMBER 11, 1908. 


857 


proportion of the capital employed. This part of the chapter 
is an admirably succinct and clear account of the subject, we 
think unmatched in English. 

Transmission by alternating currents is next dealt with. 
Cable work is dismissed very shortly, but the construction and 
special apparatus used on overhead lines, lightning arresters, 
circuit-breakers and guarding arrangements take up a large 
proportion of the space and illustrations. Sub-stations are 
classed and described as transforming high-tension alternating 
currents to: (% Low-tension alternating currents; (b) low- 
tension continuous current. The authors are evidently not 
much impressed by the second class, remarking that an urban 
tramway network so fed requires a number of large and costly 
sub-stations ; but, on the other hand, a railway or inter-urban 
railway equipped with alternating motors only needs a series 
of stationary transformers, cheap, taking little space and 
remarkably economical. Rotary converters and motor gene- 
rator sets are both described, with diagrams of connections, 
and methods of switching sets in and out. "The motor gene- 
rator is rightly credited with greater range of regulation on 
the continuons-current side, but in comparing efficiencies an 
apparent oversight debits the motor-generator arrangement 
with the loss in a stationary transformer, much to its disad- 
vantage, although the diagrams of connections show the motors 
as connected directly to the three-phase mains. 

Calculations of terminal voltage, self-induction of line and 
phase displacement, and overall efficiency in an assumed case 
follow, worked out numerically with sufficient algebra to 
explain the general method. The mathematics, as generally in 
the book, is neat and clear, but the effect of line capacity are 
not brought in, which is hardly accurate, even for wrial lines. 
A scheme and estimate for utilising a water-power of 7,000 H. P. 
minimum 60km. from the centre of a line with three sub- 
stations is worked out at length, with an estimate of the 
annual expenditure, and a description of the Marseilles tram- 
way system given in considerable detail as examples of high- 
tension work. The whole chapter is of great value, and would 
be improved in our opinion by deleting many of the descriptions 
of apparatus. | 

The next chapter treats of distribution to the motors—i.e., 
trolley, surface-contact, conduit and accumulator systems. It 
describes too many obsolete or nnused contrivances, but the 
curious will find some remarkable devices which we think have 
never gone further than patent specifications. Such is the 
Kenway system, using only one wire for a double track line, and 
the Bochel and Aldridge systems, which may be called * rial" 
contacts, the vehicles carrying long skates bearing on fixed 
contact studs on poles or bracket arms, The orthodox trolley 
wire is carcfully studied, as regards its mechanics, a subject 
much neglected in our practice. The theory was all worked 
out years ago by the earlier telegraph engineers, but the 
erectors of trolley wires seemingly ignore the effects of 
temperature and the elasticity of the wire, getting the sag to 
“look right" merely. 

The authors assume the wire to have an ultimate tensile 
strength of 25 tons per square inch, slightly higher than it is 
usually taken in English specifications. "They specify that at 
the lowest air temperature expected the stress should not 
exceed one-fourth of the breaking stress, while, on the other 


mand, it is inconvenient to have the wire slacker than corre- 


sponds to one-sixth of that stress. The latter figure seems too 
high if taken to correspond to the highest air temperature. 
The truth is that the lowest temperature rules, and in a climate 
with a great temperature range slack wires in warm weather 
are unavoidable. This accounts for the slack trolley wires often 
commented on by summervisitors to Germany and the United 
States. The elasticity of the wire modifies the temperature 
effect sensibily, and should be taken into account when furnish- 
ing an erection gang with a sag-temperature table. This is 
done by the authors in a table showing the sag and tension of 
a certain wire from - 10°C to + 30°C. | | 

The various equations needed for practical use are deduced 
from the catenary curve, and the forces on curves and the proper 
methods of setting out and anchoring are shortly treated. 

Mechanical details from poles to trolley head and wheels 
are described in great number. Guard wiring is mentioned, 


but the wooden strip clipped to the trolley wire is described as 
the best guard, which seems rather archaic. The same term 
rather applies to the unique “trolley” of the “Belt” line 
tunnel at Baltimore, which is fully illustrated, although its 
supersession by tho third rail is mentioned. Estimates for 
trolley construction on span wire and bracket plans, for both 
single and double wires, concludes this section of the chapter. 

The second deals with return conductors, the vexed question 
of damage by “ vagabond” currents, and its prevention. The 
French, English, American and Swiss regulations are quoted 
and criticised. The French are justly treated severely as too 
indefinite ; their recent revision as published in our issue of 
August 7th (p. 663) does not seem to have removed that defect. 

Some statements are made on American regulations, which, 
we think, are too general, the fact being that they are either 
State or city regulations, and vary greatly in different places. 
The authors appreciate the definiteness of the English regula- 
tions, but think it is impossible to establish absolute limits 
applicable to all cases, supporting that view with a summary 
of the experimental results of Blondel, Fleming, Claude and 
others, results pretty well known to our readers. They con- 
clude with the *Counsel of Perfection,” that a series of experi- 
ments ought to be made for each particular case, and the 
proper measures of protection to be adopted decided on after 
a ‘judicious examination” of the results. The choice of an 
examiner might present difficulties. 

The third part of the chapter describes surface contact and 
conduit constructions. Probably more surface-contact work 
has been done in France than in all the rest of the world, and 
hence thy authors’ opinion, that no really satisfactory system 
has been demonstrated, is valuable. The description given may 
be recommended to sanguine inventors as a convenient sum- 
mary of the “state of the art," but we think it may be fairly 
said that there is no commercial place for such systems between 
the conduit and the overhead. The authors note that dis- 
credit has been thrown upon the industry by the “shameless 
speculations " associated with surface-contact traction. Conduit 
construction takes less space, but the better-known designs 
are all illustrated, with some others. Holroyd Smith and 
Blackpool are not forgotten. 

More definite statements as to the amount of leakage are 
made than we remember to have seen published before. This 
leakage is, in fact, relatively heavy at all times, the negative 
conductor is normally very close to earth potential, and it is 
by no means proven that the electrolysis risk is greatly less 
than with the usual overhead construction worked under 
proper regulation. 

Accumulator traction receives very full and instructive 
treatment in the fourth part of the chapter. As a technical 
discussion illustrated by many descriptions of systems actually 
tried (and mostly abandoned) on the Continent, we can recom- 
mend this study as one of singular interest. Commercially, 
however, accumulator traction and surface contact systems 
may be classed together. 

The last chapter of the volume deals with traction motors 
and the electrical equipment of rolling stock. It is worthy of 
study by those who draw up most of the specifications. 

To sum up, the volume under review contains an excellent 
account of the technical and theoretical matters involved in 
the electrical equipment of tramways and light railways, and 
with the elimination of the other matter could be recommended 
as the best work we have seen covering that ground. 


The Alternating-current Transformer. By F. G. Bava. (New 

York: McGraw Publishing Co.). 1903. 81.50. d 

This book originated in a course of university lectures. The 
author assumes some knowledge of the elementary theory 
of alternating currents, and proceeds to discuss the theory 
of the transformer, with chapters on design and testing. 
Chapter II., which deals with the subject in an admittedly 
unsatisfactory and confusing manner, might well have been 
omitted altogether. In Chapter V. the advantages of trans- 
former sub-stations over house transformers are insisted on at 
great length. This—at least, to anyone acquainted with the 
„ on this side of the Atlantic seems unnecessarily 
aboured. The ageing of iron is well treated in paragraph 48. 

Cbapter X., on * Commercial Types of Transformers, is 
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profusely illustrated with photographs sent by the different | 4 good carbon electrode made according to the present invention may 


makers, Fig. 108—a view of the shady walk by the Aare 
at Olten, where a transformer tower is placed—suggests the 
choice of illustrations in * Wisdom While You Wait,” and 
several others are of as little real relevance. 

The table at the beginning of the book, giving the notation 
used throughout, should greatly help the student. 


Electrolytic Preparations. By KARL Erss. Translated by R. S. 
Hourron. (London: Edward Arnold.) 4s. 6d. 

In The Electrician, Vol. L., p. 58, will be found a review of 
this book in the German. In that review we welcomed what 
appeared to usa laudable attempt to provide students with an 
exact description of methods for experiment in electrolysis as 
it is actually carried out in the laboratory. The name and 
reputation of the translator and his experience in the teacher’s 
art are in themselves presumptive evidence that the laborious 
task of representing ideas in an alien tongue has been accom- 
plished successfully ; direct examination of the result leads to 
the same conclusion. It is satisfactory to know that, thanks to 
the exertions of some of our electrochemists, who have adopted 
the teaching side of their profession, there is a great and 
increasing band of eager students. To these the work may be 
commended. Pity that there is no native work of even better 
merit. 


THE BREMER ARC LAMP. 


The British Westinghouse Electric and Mfg. Co. have 
sought leave to amend the specification of Letters Patent 
No. 14,704 of 1899, granted to Hugo Bremer for“ Improve- 
ments in Electrodes for Electric Arc Lamps.” Any person or 
persons may give notice of opposition to the amendment at 
the Patent Office by October 2nd. The following is the 
complete specification, with the proposed amendments as 
footnotes :— 


Numerous attempts have been made to increase the luminosity of are 
lamp electrodes by mixing with the carbon salts of calcium, magnesium, 
strontium, and other suitable metals, but without the expected result, 
partly because the quantity of these admixtures was so small that the 
least inequality of distribution caused considerable fluctuation of the are, 
and partly because the slag produced by the mineral admixtures (unless 
they are used in very small quantity) was of such a nature that it formed 
at the extremity of the electrode a solid ring, gradually obscuring the 
flame and finally extinguishing the arc. This evil grew in direct 
ratio with the percentage of the luminiferous metallic base* mixed 
with the carbon and rendered a high percentage impracticable. More- 
over, it is not generally known that the salts to be mixed with the carbon 
should be calcined or relieved of any water of crystallisation, in order to 
avoid porosity of the electrode. I have found that the slag can be ren- 
dered harmlesst by adding to the carbon a suitable quantity of a flux, 
such as a fluoride,} iodide} or bromide, which has the property of fusing 
at the temperature of the are and absorbing the basic slag formed by the 
luminiferous mineral matter, which then falls off in drops or small par- 
ticles. Instead of adding & metallic base* and a flux to the carbon 
separately, they may be chemically combined before they are mixed with 
the carbon. 

The most suitable salts I have found for my purpose are fluorides, espe- 
cially calcium fluoride and cryolite, partly because they produce a light 
of greater intensity and more agrecable colour than that obtained with 
calcium chloride or other calcium salts, and partly because the slag pro- 
duced by calcium fluoride is more or less liquid instead of being hard and 
solid like the slag produced by other calcium salts. The quantity of 
luminiferous mineral matter to be mixed with the carbon may be from 
15 to 60 per cent. of the carbon mixture, preferably from 25 to 30 per cent.; 
the quantity of the flux depends partly on the nature and quantity of the 
luminiferous base and partly on the nature of the flux. In the case of 
fluorine compounds, the fluorine contained in the same should constitute 
at least 5 per cent. of the entire carbon mixture. The same rule mny be 
observed if the admixtures consist of bromide and iodine compounds. & 
The total quantity of mineral matter contained in the carbon, that is to 
say, the luminiferous salts and the flux, should be at least 15 per cent. 
and not more that 80 per cent. of the carbon mixture. A higher per- 
centage would be too detrimental to the strength of the electrode, and to 
the temperature of the arc. I have found that carbon electrodes con- 
taining fluoride of calcium or magnesium are apt to flicker unless this 
tendency is counteracted by incorporating with the carbon mixture a 
sutticient quantity of saltsof boron or potassium, or sodium, such as boric 


* Substitute ‘ salts ” for “ base.” ` 

+ “when the quantity of luminiferous metallic is largely increased ” 
to be inserted after harmless.” 

+ Delete “fluoride” and ** iodide.” 

§ The same rule . . iodine compounds,” to be deleted, 


contain 10 to 60 per cent. of calcium fluoride, and 1 to 10 per cent. of a 
suitable salt of boron, potassium or sodium. 

It the slag produced by the burning of the upper carbon forms a viscous 
liquid which falls off in drops and if the lower carbon is uncoated, the 
drops which fall upon the edge of the lower carbon will adhere to the 
same, and the consecutive drops will gradually form on the edge of the 
lowercarbon a ring which interferes with the burning of the carbon, as well 
as with the emission of light. If, however, the lower electrode has a 
glassy coating of borax, a silicate or other suitable material, the drops of 
slag from the upper electrode will congeal immediately after they have 
separated, and will slide down along the lower carbon, without producing 
any injurious effect. The lower carbon should therefore be provided 
with a glassy coating, and it is advantageous to coat also the upper carbon 
with a glassy substance, or by electro-deposition, in order to avoid the rapid 
incineration or ashy decay of the same through contact with the 
atmosphere. 


The following are the claims :— 


1. A carbon electrode for arc lamps containing in addition to 15 to 60 
per cent. of a luminiferous metal or“ metallic baset such ast calcium or 
magnesium, at least 5 per cent. of fluorine, in the shape of a suitable 
compound, such as calcium fluoride, substantially as described, and for 
the purpose specified. 

2. A carbon electrode for arc lamps containing in addition to a lumini- 
ferous base at least 5 per cent. of iodine or bromine, in the shape of a 
suitable compound, substantially as described and for the purpose 
specified. S 

3. A carbon electrode for are lamps containing in addition to a lumini- 
ferous metal or base, at least 5 per cent. of fluorine, iodine or bromine,€ 
in the shape of a suitable compound, and a compound of boron, potassium 
or sodium, which have been added to the carbon mixture in a calcined 
condition or free from water of crystallisation, substantially as described 
and for the purpose specified. 

4. A carbon electrode for arc lamps containing from 10 to 60 per cent. 
of calcium fluoride, uniformly mixed with the carbon, substantially ag 
described and for the purpose specified. 

5. In the mineralised carbon electrodes for arc lamps the combination 
of an upper electrode with a lower electrode having a glassy coating as 
and for the purpose described.** 


THE ECONOMY OF A TYPICAL AMERICAN 
INTERURBAN SYSTEM. 


BY PERCIVAL E, FANSLER, 
(Continued from p. 697.) 


In the first instalment of this article the economic performance of 
the main generating station of the Union Traction Co, of Indiana 
was discussed, the figures beirg based upon a comprehensive test of 
the entire system recently made. The present part deals with the 
efficiency of distribution of electrical energy from the bus bars of 
the main generating station to the cars, and also touches upon one 
of the most important phases of modern electric railway practice— 
the storage battery. As an auxiliary, whose object is to take care of 
the heavy loads of morning and evening, as well as a regulator 
tending at all times to relieve the sub-station rotary converters of 
the strain of the minute instantaneous peaks, thereby preventing 
hunting, the storage battery has come into almost universal use in 
the United States, and there is scarcely a station of any consequence 
that is notsoequ'pped. Many of the results here given are unique, in 
that they have not heretofore been made use of in defining the 
operation of storage battery equipment, or as a basis of comparison. 
Condensed as the tables are, they represent thousands of readings, 
which were taken continuously every 15 minutes for the period of 
three days. - 

The distributing system of the Union Traction Co. of Indiana 1s 
shown in outline in Fig. 4, which, with its legends, needs but little 
explanation. At the central station, three-phase generators deliver 
current at 400 volts to four sets of step-up transformers, where 
it is raised to 16,000 volts. Through the high-tension lines, 
as shown, the energy is delivered to the eight sub-stationr, 
where a second set of transformers lowers the pressure to 
330 volts, Rotary converters then transform the energy into con- 
tinuous current at 550 volts, this being the pressure used on the 
trolley. The eub-stations at Lawrence, Ingalls, Daleville, Fairmont 
and Elwood are each equipped with three 87:5k w. step-down trans- 
formers, one rotary converter of 250kw. capacity, a battery of 264 
Chloride cells (having a one-hour capacity of 160 amperes) and one 
8kw. booster. The remaining sub-stations, those at Muncie, 


* Delete “ metal or.” 
Substitute salt“ for base. 
Insert a compound of," before calcium.” 
S Delete claim 2. 
" Substitute '' salt " for “metal or base.“ 
€ Delete “ iodine or bromine.” 
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Alexandria and Marion, are equipped with three 1 75kw. step-down 
transformers, two 250kw. rotary converters, one 16kw. booster unit 
and a battery of 264 Chloride cells, having a capacity of 320 amperes 
at a one-hour rate. The station equipment is thoroughly up 
in every particular. Fig. 5 shows the connection in a typical (single) 
sub-station from which the operation of the atation is made apparent. 
Iu each sub-station a recording wattmeter on the rotary converter 
panel gives the total continuous-current output of the rotary equip- 
ment ; in addition to this, wattmeters were installed as indicated in 
Fig. 1, r, c, d and e. The operation of these wattmeters was as 
follows :—The switchboard recording wattmeter r registered 
the output of the rotary converter; the temporary recording 
wattmeter c was so connected that it registered the energy 
delivered to the storage battery, while the recording wattmeter d 
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Fig. 4.—Distriputine System or THE Union Traction Co., or INDIANA. 


recorded the battery discharge. The wattmeters c and d 
were controlled by a switch which connected the pressure coil of 
the wattmeter c in circuit when the battery was charging, and the 
pressure coil of the wattmeter d in circuit when the battery was dis- 
charging. In some cases a third wattmeter was also connected so as 
to run backwards and forwards, thus recording both the charge and 
the diecharge. In addition to these, recording wattmetera were also 
installed in each feeder-line on the Mun cle +Anderson-ludianapolia 
division, and from the readings of these the energy delivered to any 
one section of the line of this division was determined. All of these 
instruments were read at 15-minute intervals. All the wattmeters 
and other electrical instruments were carefully calibrated on various 
loads previous to the test. 


EFFICIENCY OF TRANSFORMER Rorarius AND Hidn-TENSILION 
INES, 

The fe HE of the high-tension feeders serving the various 

sub-stations has already been described, In determining the efficiency 


ALEXANDRIA 
11 Miles 


of these high-tension feeders it was, of course, impossible to make a 
direct test by the insertion of indicating or recording instrumenta, 
and the following course was pursued :—Theinstallation of recording 
wattmeters, as previously noted, makes it possible to determine the 
onpa of each and every rotary converter in the various sub-statious, 
Referring to the test in the main generating station, it will 
be remembered that the total energy delivered by the generators was 
measured by an integrating wattmeter on the load panel, this being 
the energy delivered to the step-up transformers, and (through the 
medium of auto-transformers) that used by the rotary converters in 
the Anderson sub-station. It is obvious that the energy delivered to 
the Anderson rotaries is their continuous-current output as given by 
the switchboard wattmeter divided by their all-day efficiency. This, 
as will be shown later on, was taken at 88 per cent., and the input 
to the rotaries having been thus determined, it was subtracted from 
the load-panel wattmeter reading to give the total energy delivered 
to the step-up transformers. It is again obvious that a summation 
of the readings of the switchboard wattmeters in all the sub-stations 
will give the total continuous-current energy delivered by them, and 
this, again, divided by the efficiency of the rotary converter, will give 
the energy delivered by the step-down transformers. The efficiency 
curve of the transformers is very flat—z.e., the efficiency is high and 
nearly constant over a large range of their capacity. From observa- 
tions asto the average loading on the transformers, it was evident that 
the average all-day efliciency was very close to 95 per cent., and this 
figure was taken in each case, as individual testa could not be made, 
and the variation is probably less than one-half of 1 per cent. It is 
now readily seen that the losses in the transformers may be elimi- 
nated from the total lose, leaving the loss in the high-tension 
lines. As an indication of the manner in which the results of 
these tests checked the figures of the constructing engineers, 
it may be mentioned that the line was laid out on a basis of 
92:5 per cent. efficiency, whereas the efficiency as determined from 
the tests was 92:9 per 
cent. It is believed 
that these figures are 
accuratein the extreme, 
as great care was taken 
in making the neces- 

observations and 
in calibrating the in- 
struments used, and, 
so far as known, this 
represents the only 
test of this character 
ever made on a high- 
tension system. Tables 
VIII. and IX. give a 
summary of the tests 
here described. 


Coming now to 
the continuous-current 
distribution, reference 
to Fig. 4 makes it 
evident that all the 
energy delivered to 
the Muncie-Anderson- 
Indianapolis division was measured by the wattmeters f, fn f, 
and the rotary converter wattmeters at Daleville, Ingalls and 
Lawrence. This, of course, does not include the current taken by 
the cars in passing through Muncie, Anderson or Indianapolis, 
as a circuit-breaker was placed in the trolley circuit at the city 
limits of each of these towns. A special car-recording wattmeter 
installed on each of the cars in service on this division was read 
when passing under RE circuit-breakers at Muncie city limits, 
Anderson East city limits, Anderson West city limits and 
Indianapolis East city limite. It was thus made possible to 
determine the car consumption between each of these points, and it 
is evident that the efficiency of the Muncie-Anderson division is 
nds E —€— +04) (HTT dp - c +f) In this case C, stands 
or the difference between the reading of the car wattmeter at the 
Muncie city limits and Anderson city limits, or vice versa, C, the 
eame for any other car, &c. It is also evident that the energy 
delivered to the Muncie-Anderson division is that recorded by the 
wattmeter f, in the Muncie West feeder circuit, plus rp, the total 
output of the rotary converters in the Daleville sub-station, plus dp, 
the discharge of the Daleville batteries, minus cp, the energy a sorbed 
by the Daleville batteries, plus f, the energy delivered to the 
Anderson East feeder. The results of these calculations are given 1n 
Tables XI. and XII., the former containing a detail résumé of this 
portion of the test. From Table XII. it will be seen that the average 
efficiency of the low-tension distributing system for the three days 
was 745 per cent., or, in other words, three-quarters of the energy 
delivered to the feeders and trolley was utilised by the cars. This is 
an exceptionally good record, as the results of other tests that have 
been made show an efficiency of only about 60 per cent, and this 
for lines of only a few miles in length. ö 
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Table VIII. ficiency of High-tension Lines, Transformers and | to the demand of the sub-station; in other words, the battery 


Rotarves. 
— Mp — du 
A.C. output.“ D.C. output. f was 
Date. | Kw.-hour. Kw.hour  , Efficiency. 
Apill17.- o6 05 T | 28,000 20,557 73˙3 
April Is | 27,270 | 20,170 73:9 
April ig. TETE 32,750 24,030 73:8 
Total 338.020 64,757 23.5 


* This column is the total output of the Anderson generators, as given 
by the recording wattmeter on the load panel, less the Anderson rotary 
input, obtained by dividing the Anderson rotary output by the efficiency 
of the rotaries— H8 per cent. 

t This column is the sum of all the readings of the rotary wattmeters, 
less the output of the Anderson rotaries, as these were fed directly from 
the 'bus bars, through auto-transformers and not through the high-tension 
lines. 


Table IX.— Efficiency of Hiyh-tenston Lines, Transformers and 


Rotarves. 

Quantity. April 17.|April glee iis 19. Total. 

Step-up transformer input 28,000 | 27,270 , 32,750 88.020 
Step-up transformer efliciency.... 95:0 05:0 05:0 95-0 
High-tension line input.......... 26,600] 25,900 | 31,070 83.570 
High-tension line etliciency ...... f 93-0 92:0 02-1 92:9 
Step-down transformer input .... | 24,700 | 23,800 ! 28,790 ! 77.450 
Step-down transformer efliciency.. | — 50 95.0 95.0 950 
Rotary ppuhuhuhurRrRr eres es | 93,500 | 22,600 27,360 73,560 
Rotary efliciencꝶ esee ee 88 0 88-0 88-0 88˙0 
Rotary outpypulllWccecek 6 20.657 | 19,770 24,030 64,557 
Total etficiency ............ 73˙3 73.9 173.3 73˙5 


Table X. — Results of Efficiency Test, Rotary No. 19. 12-Hour Test. 


12-hour test. | ]-hour test. 

FZ TT00Tͥ0yͤ b F "€ 
Averageload Per cent. ; Average load Per cent. Eflici- 
kw. |. load. Elicieney: kw. load. | ency. 
84 33-6 RB | 60-0 24:0 81-0 

88 35 2 88 | 74:4 20-8 80-0 

98 39:8 88 74.4 298 | 82-0 

98 ^ 393 00 160 | »5 440 

73 29-2 85 : 31:2 94 

78 31:2 NR | 86:4 34-6 95:0 
Average 87:8 | 89:0 355 89 ·0 

E SS Se a eee ee 91:2 36:0 82:0 
6-hour test | 99:6 394 920 
3jbbͤ ò] ĩͥö7p 8 | 100-8 40:5 89-0 
88 35˙2 88 102-0 40:8 91:0 

91 30:5 92 10570 3 

87 34:9 88 * 2 4 

88 35:2 88 105°6 421 90:0 

91 36:5 89 106:8 42:9 85:0 

103 41:2 02 118°8 47:5 81:0 

77 30:8 R3 133-4 53:3 94-0 

85 340 RO 135:4 54:0 97:0 

59 243-6 14 | Average 96:8 38'7 84:3 

Average | 87 


Table XI. — /;ficiency of Hiyh-tension Lines, Transformers and 


Rotaries. 
Quantity. | April 17. April 18, April 19. Total. 
Step-up transformer input ...... 28,000 27.270 | 32,750 88.020 
Step-up transformer efliciency.... 05:0 95:0 95:0 95:0 
High-tension line input.......... 26.600 25,900 | 31,070 83,570 
High-tension line efliciency ...... 3:0 02:0 92-7 92:0 
Step-down transformer input .... 24.700 23,800 ^ 28,750 77,450 
Step-down transformer etticiency 95:0 95:0 05:0 930 
Rotary input ............ verre 23,500 22,600 27,360 73:500 
Rotary eflicienycySß h 880 88˙0 8˙0 88˙0 
Rotary outpuhininuuꝶ eeu. 20,657 19,770 24,030 64,557 
Total etliciency ............ 13:3 73:0 73:3 | 73:5 
m |... Table XII. l 
Pale | Input to line. | Input to cars. Eflicieney. 
d | Kw.hour .  Kw.hour. : Per cent. 
April 177 sees 6,1973 —— 46443 750 
April I 6,165˙7 | 4,6786 | 76:0 
April 1999999 6,898:0 5,0047 73 0 
Total 19,2610 — 143276 ` 74˙5 


STORAGE BATTERY PERFORMANCE. 
‘Turning now to a consideration of the storage battery operation, it 
will be seen by reference to Fig. 6 that the booster i8 80 connected 
in the battery circuit as to automatically adjust the battery voltage 


charges &nd discharges automatically, feeding out tothe line when 
the demand is a given amount, and being charged by the rotaries 
when the demand falls below that amount. The potential at which 
the battery will float on the system, or the demand on the system 
corresponding to which the battery is inactive, can be adjusted at 
any desired point by the switchboard attendant. In this connection 
Fig. 6 will be interesting as showing the cycle of load on a typical 
sub-station. This cycle is caused by the manner in which the local 
interurban cars and the limited interurban cars passed the sub- 
station. At the even hour the local interurban cars running both 
east and west are so far from the station as to make but a slight 
demand upon it for power ; however, at 25 minutes past the hour a 
local interurban car passed going east, and at 35 minutes past the 
hour another passed going west. This cycle was repeated each hour. 
The limited interurban cars approached and passed the station just 
before and just after the even hours, every third hour—.c, at five 
minutes to 12 a limited ear passed the station going west, and at 
five minutes past 12 a limited car passed the station going west ; at 
five minutes to three another limited car passed the station going 
east, and at five minutes past three a limited passed the station going 
west. By the letters I.E, for the local interurban going east, and 
I.W. for the local interurban going west, by L.E. for the limited 
interurban going east, and L. W. for the limited interurban going 
west, the times at which the interurban cars passed Inpgalls sub- 
station are indicated in Fig. 6. It will be noted that the points of 
maximum demand largely fall about the time (according to the ache- 
dule) that the cara should be passing the sub-station. The maximum 
capacity of the rotary of this sub-station is 500 amperes, and it will 
be noted that the load on the rotary converter during the 12-hour 
test rarely exceed this maximum amount, the average load being 
between 200 and 250 amperes, The readings from which these curves 
are plotted were taken with great care, Fig. 6 being plotted from 
readings taken at 30-second intervals. The maximum discharge 
rate, for one hour, of the battery in the Ingalls sub station was 160 
amperes. The maximum demand made upon the battery in one 
instance was a8 high as 270 amperes, and in another it ran up to 175 
amperes, In general, however, the demand upon the battery was 
not especially heavy, often not exceeding 100 amperes, and fre- 
quently for a considerable period of time falling within the eight- 
hour discharge rate of 40 amperes. The greatest instantaneous 
demand on the station, recorded in Fig. 7, occurred at 6:55 pm, 
when the load momentarily ran up to 700 amperes. 

As applied to railway central station work, the storage battery 
has two functions, the first being that of an equaliser, whose duty it 
is to smooth off the constantly occurring fluctuations in the load, 
thereby causing the load on the generating machinery or rotaries to 
remain approximately constant; in the second case the battery is 
used as an auxiliary, being so controlled as to slowly charge during 
the light loads, and to take the heavy peaks which occur at morning 
and evening, and more particularly is the battery used in lighting 
work, for this purpose. It is as a load equaliser that the battery is 
chiefly valuable in railway work, and an effort has been made in this 
case to determine the “ efliciency of equalisation” of the battery in the 
Ingalls sub-station. This “efficiency of equalisation " designates to 
what extent a storage battery installation is successful in maintaining 
the demand on a rotary converter or generator at a true average of 
the load under variable conditions of service. Supposing a line be 
drawn representing the average load on a station ; now, if the rotary 
converter load curve coincides with it through its entire length, the 
battery may be said to have an efficiency of 100 per cent.—i e, it 
performs its functions as an equaliser perfectly. But if the rotary 
converter curve follows the line load curve, in this case the battery is 
absolutely inactive, and its efficiency of equalisation reduced to 
zero. The efliciency of equalisation may then be defined as the 
ratio of that portion of the rotary converter load curve that is 
above the average load curve to that portion of the line curve 
that is above the average line curve. The careful working out 
of this question results, in this instance, in an efficiency of equali- 
sation of 11:9 per cent.—that is, the battery only reduces the irre- 
gularities in the demand on the sub-station by 119 per cent. of 
what the demand on the rotaries would be if the battery so equalised 
the load that the rotaries worked constantly under a load equal to 
the average of the variable demands made upon the sub-station by 
the cars. It may thus be inferred that the adjustments in the sub- 
station were at fault, although other conditions indicated that the 
fault was in the booster and not in the batteries; in other words, 
the booster was sluggish in its action and did not respond quickly to 
the extremely rapid fluctuations in the load. It is believed that the 
efliciency of equalisation forms a good basis for the comparison of 
etorage batteries as regards their ability to charge and discharge 
rapidly, taking into account the action of the device, booster, or 
otherwise, whose function is to automatically control the working of 
the battery. It is very probable in this case that the capacity of the 
booster set was not sufficient to enable them adequately to meet 
the demand, and it is believed that the efficiency of equalisation 
could be considerably increased by using larger booster units. In 
connection with the assumption of an all-day efficiency of 88 per 
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cent. for the rotary as previously mentioned, mention should be | 


made of a special test made on rotary No. 19 in the Alexandria sub- 
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of the rotary converter output. It must be borne in mind, however, 
that the two curves were not taken simultaneously. 


From this 


station. Three recording wattmeters were inserted in the alternating | curve the very rapid and great fluctuations of the load are readily seen. 


current leads of the rotary from which the input was determined, the 


regular switchboard wattmeter giving continuous-current output. 


SUMMATION. 
It is believed that the figures here presented represent the best 


Readings were taken on these instruments every hour for several American practice, although it may appear on first thought that a 
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days, the results being tabulated in Tuble X. As a 1ésumcé of the 
results from this it will be seen that this assumption (if it must be so 
called) was a very fair one, and the probable error was very small. 
It might also be interesting to mention the special test màde with 
a recording ammeter to show the variation in demand on the station 
for short periods of time. Fig. 7 is a specimen of one of these records, 
the upper curve being that of the l 


on the station, the lower that 


Alexandria Sub-Station. 


system delivering to the cars only about 50 Ba cent. of the energy 
provided by the generators is not what it should be from an engineer's 
standpoint. However, it must be remembered that this system serves 
considerably over 100 miles of trolley and feeders, and the results 
obtained must not be compared to a small system whose extreme 
ends are less than 10 miles from the power house, 


(To be continued 


* 


214, @ 1 | 

| MC TT | 7 A?! OVV " | j | y, 

C V, X XY PS 

LIV L Ea AINA MV ue a. ik 
^ 


862 


THE ELECTRICIAN, SEPTEMBER 11, 1903. 


—T—T———.... — x.. . LLLI Ue O 
J Add TTT . . . // /// SE ER 


Mr. C. Y. BOYS’ PRESIDENTIAL ADDRESS TO 
SECTION A OF THE BRITISH ASSOCIATION. 


Mr. C. V. Bovs’ in his presidential address to Section A (Mathe- 
matics and Physical Science) of the British Association at Southport 
yesterday, commenced with a feeling reference to the members who 
had died during the past year. He then proceeded to review the 
events of the year, one of which, he eaid, stood out beyond all others, 
not only for its intrinsic importance and revolutionary possibilities, 
but for the excitement that it had raised among the general public. 
The discovery by Prof. and Mdme. Curie of what seems to the 
everlasting production of heat in easily measurable quantity by a 
minute amount of a radium compound is so amazing that, even now 
that many of us have had the opportunity of seeing with our own 
eyes the heated thermometer, we hardly are able to believe what we 
see. This, which can barely be distinguished from the discovery of 
perpetual motion, which it is an axiom of science to call impossible, 
has left every chemist and physicist in a state of bewilderment, 
Added to this, Sir William Crookes has devised an experiment, charac- 
teristic of him, if I may say so, in which a particle of radium keeps a 
screen bombarded for ever, 80 it seems, each collision producing a 
microscopic flash of light, the dancing and multitude of which forcibly 
compel ilis imagination to follow the reasoning faculties, and realise 
the existence of atomic tumult. Thanks to the industry and genius of 
J. J. Thomson, Rutherford and Soddy, Sir William and Lady 
Huggins, Dewar and Ramsay, and others in this country, besides 
Prot. and Mdme. Curie and a host of others abroad, this mystery. 
is being attacked, and theories are being invented to account for 
the marvellous results of observation ; but the theories themselves 
would a few years ago have seemed more wonderful and incredible 
than the facte, as we believe them to be, do to-day. An atom of 
radium can constantly produce an emanation, that is something like 
a gas, which escapes and carries with it wonderful properties ; but 
the atom, the thing which cannot be divided, remains, and retains 
its weight. The emanation is truly wonderful. It is self. luminous, 
it is condensed by extreme cold and vaporises again ; it can be 
watched as it oozes through stopcocks or hurries through tubes, but 
in amount it is so small that it has not yet been weighed. Sir 
William Ramsay has treated it with a chemical cruelty that would 
well-nigh have annihilated the most refractory or permanent known 
element; but this evanescent emanation comes out of the ordeal 
undimmed and undiminished, 

Not content with manufacturing so remarkable a substance, the 
radium atom rends out three kinds of raye, one kind being much 
the same as Röntgen raya, but wholly diſterent in ionising power, 
according to the experiments of Stratt. Each of these consists of 
particles which are shot out, but they have different penetrative 
power; they are differently deflected by magnets and also by elec- 
tricity, and the quantity of electricity in relation to the weight is 
different; and yet the atom, the same atom, remains unchanged and 
unchangeable. Not only this, but radium or its emanations or its 
rays must gradually create other bodies different from radium, and 
thus, so we are told, one at least of those new gases which but 
yesterday were discovered has its origin. 

Then, again, just as these gases have no chemical properties, so 
the radium which produces them in some respects behaves in a 
manner contrary to that of all proper chemicals. It does not lose 
its power of creating heat even at the extreme cold of liquid air, 
while at the greater degree of cold of liquid hydrogen its activity is 
found by Prof. Dewar to be actually greater. Unlike old-fashioned 
chemicals, which, when they are formed, have all their properties 
properly developed, radium and its salts take a month before they 
have acquired their full power (so Dewar tells us), and then, for 
anything we know to the contrary, proceed to manufacture heat 
emanations, three kinds of rays, electricity and gases for ever. For 
ever—well, perhaps aot for ever, but for so long a time that the 
loss of weight in a year, calculated, I suppose, rather than observed, 
is next to nothing. Prof. Rutherford believes that thorium or 
uranium, which act in the same kind of way, but with far less 
vigour, would last a million years before there was nothing left, or 
at least before they were worn out; while the radium, preferring a 
short life and à merry one, could not expect to exist for more than a 
few thousand years. 

In this time 1 gramme cf radium would evolve one thousand 
million heat-units, sufficient, if converted into work, to raise 500 tons 
1 mile high ; whereas 1 gramme of hydrogen, our best fuel, burned 
in oxygen, only yields 34,000 heat-units, or 4;j5;th part of the 
output of radium. I believe that this is no exaggeration of what 
we are told and of what is believed to be experimentally proved 
with regard to radium ; but if the half of it is true the term “the 
mystery of radium" ia inadequate: the iniracle of radium is the 
only expression that can be employed. With all this myster 
before us, which I must confess myself wholly unable to follow, i 
feel sure that meinbera of the Association who are interested in the 
work of this section will welcome the discussion, for which our 


secretaries have been able to arrange, and hear from the lips of Prof. 
Rutherford the conclusions to which his researches have at present 
brought him. No one is more fitted than Prof. Rutherford to open 
such a discussion, for no one has attacked the theoretical side with 
such originality and daring, or with such ingenuity of experiment. 

As an example of the activity of mind and of research to which 
the activity of radium has given rise, I may mention the fact that 
the last number of the Proceedings of the Royal Society is wholly 
concerned with radium, there being four Papers, all of the first 
importance, dealing with entirely different phenomena. 

It is not my purpose to review these or the subject of radium 
generally ; I am in no way fitted to do so. But I cannot well let 
the present opportunity pass of referring to another mystery of 
which a conspicuous example is now leaving us. I refer to the 
mystery of the comet and its taile. What is a comet? of what does 
its tail consist? (+ravitational astronomy has told us for many years 
past that compared with the planets or their satellites a comet does 
not weigh anything. It weighs pounds or perhaps hundreds, 
thousands or millions of tons ; but in comparison with inconspicuous 
satellites it weighs nothing. Yet some of them as they approach the 
sun from remote regions begin to shoot out streamers which pour 
away as though repelled by the sun, not being left as a trail behind 
the comet, as is so often supposed. These streamers, ejected towards 
the sun, bend round and pour away at speeds which are enormous 
compared with that of the comet itself, thus producing the tail. 
Now these streams separate very often, and give rise to comets with 
two or three taile. Let me read one paragraph from “ The History 
of Astronomy,’ by Miss Clerke :— 


The amount of tail curvature, he (Olbers) pointed out, depends in 
each ease upon the proportion borne by the velocity of the ascending 
particles to that of the comet in its orbit; the swifter the outrush the 
straighter the approaching tail. But the velocity of the ascending 
particles varies with the energy of their repulsion by the sun, 
and this again, it may be presumed, by their quality. Thus multiple 
tails are developed when the same comet throws off, as it approaches 
perihelion, specifically distinct substances. The long straight ray 
which proceeded from the comet of 1807 for example, was doubtless 
made up of particles subject to a much more vigorous solar repulsion 
than those formed into the shorter curved emanation issuing from 
it nearly in the same direction. In the comet of 1811 he calculated 
that the particles expelled from the head travelled to the remote 
extremity of the tail in 11 minutes, indicating by this enormous 
rapidity of movement (comparable to that of the transmission of light) 
the action of a force much more powerful than the opposing one of 
gravity. The not uncommon phenomena of multiple envelopes, on the 
other hand, he explained, are due to the varying amounts of repulsion 
exercised by the nucleus itself on the ditferent kinds of matter developed 
from it. 


It is impossible not to be struck by the similarity both of 
phenomenon described and of language used in this paragreph and 
in almost any of the Papers on radium. I know this mere super- 
ficial similarity is worth very little, if anything; but for centuries 
the sky has shown usa phenomenon still not entirely understood, 
and the inability to remove all difficulty by the aid of radium or 
similar material is no reason for dismissing the idea of connection 
without further thought. 

The comet’s tail is still a mystery. Let me take the most recent 
explanation, which was set forth only three months ago in the Astro- 
physical Journal in the United States. Those admirable experi- 
mentalists Nichols and Hull have for some years been investigating 
the back pressure exerted by the action of light upon bodies on 
which it falls. In this they have followed the Ruseian physicist, 
Lebedew, but in minuteness and delicacy of measurement and in their 
successful elimination of disturbances, their results are unequalled. 
It is sufficient to say, that, diflicult and minute as the experiment 18, 
their success is such that the discrepancy between the calculated 
force and that which they have found is under 1 per cent. Perhaps 
I may express some satisfaction that in this measurement use was 
made of the quartz fibre. Having now definite and accurate con. 
firmation of the existence of the force produced by the action of 
light, or rather radiation, Nichols and Hull proceed to examine the 
question as to how far such repulsion may be competent to over- 
come the gravitative attraction of the sun and drive away the matter 
which pours out from the comet, It is interesting to note here that 
Kepler put forward this very ides, and that Newton, the inventor of 
the corpuscular theory of light, looked upon the suggestion with 
some favour. 

Comiog now to this recent Paper of Nichols and Hull, we find 
first the consideration of the relation of the attraction by gravitation, 
and the repulsion by light upon particles of different sizes and denst- 
ties. Density has no influence on the action of light, while it 18 
favourable to gravitation, and, therefore, unfavourable to tail forma- 
tion. Size is favourable to both, but more to gravitation than to 
light, for if the diameter of a particle be doubled, one is increased 
eight-fold and the other only four. So size favours gravitation 
attraction. Conversely, of course, smallness favours repulsion by 
light, which relatively should get greater and greater as the particles 
diminish in size. At last, then, a degree of smallness may be reac 


THE ELECTRICIAN, SEPTEMBER 11, 1903. 


863 


in which the repulsion by light will actually be equal to the attraction 

by gravitatior, and such a 5 would remain in space, its motion 

unaffected by our sun. Let the diminution of sizə continue, and 

then the repulsion will be in excess, and if the law were to continue 

enn with sufficient diminution become relatively as large as we 
ease. 

The law, however, does not continue. Schwarzschild has showa 
that, when the particles are small enough, light does not act upon 
them in the same way. Owing to diffraction, the effect of light is 
unduly great for a certain very small size of particle, while it fails 
almost entirely when the particle is made much smaller. Thus it is 
that the indefinite increase in the repulsion by light as compared with 
the attraction by/gravitation with diminution of siz» of particle is 
checked, and when, according to theory, with a particular density of 
particle, the light pressure is about 20 times as great as gravitational 
attraction, further diminution of size ceases to favour the action of 
light, and it begins to fall off again. The distance of the particle 
from the sun has no influence upon the relation between the two kinda 
of forces, for they rise and fall together. Nichols and Hull, there- 
fore, while not denying that other causes may operate, believe that 
5 pressure is adequate to account for the phenomena, and that 
where the material coming from the head or comet proper is of two 
or three kinds, whether of density or of size of particle, the separation 
of the two or three tails should naturally follow. 


This theory presupposes that the nucleus of a comet will be able, 
owing to the evolution of gas under the sun’s heat, to send out enor- 
mous quantities of dust, the finer and lighter the better, so long as 
it is not unduly small with respect to a wave-length of light. Such 
dust would account for any reflected solar light that the spectroscope 
may show, but it is not easy to see how the spectrum of hydrocarbons, 
of sodium, and of other metal, should be produced for lack of 
temperature. Itis not easy to see why fortuitous dust should be 
graded of such sizes as to give well separated and defined tails ; it is 
not easy to see how the dust could be produced in suflicient quantity 
to provide visible illumination to millions of millions of cubic miles 
of space through which it may be passing at ultra-planetary velocity, 
even though in looking through a million miles or so one grain of 
dust in 100 miles might suffice to supply the light. 

Other theories of the comet's tail require an electrified sun, the 
exsistence of which is explained by Arrhenius as being caused by the 
emiesion by the sun of negatively charged electrons which, picking 
up condensing gases as Aitken's dust picks up moisture from the 
atmosphere, are driven away by the light pressure.  Arrhenius 
believes that these acting on the matter in the tail would give 
rise to the bright-line spcctra which have been observed. The 
result of all this escape of negative electricity is a positively charged 
sun, but what limits the charge in the sun it is as diflicult to see as 
itis why the electrostatic attraction helped by gravitation does not 
ultimately stop the action. I may be displaying my ignorance, of 
which I am aufliciently sensible, but I am not aware of any evidence 
for the existence of the stream of electrified grains or drops imagined 
by Arrhenius. 

Nichols and Hull, while calling to their aid the researches of 
Schwarzschild to give them a repulsive force some 20 times as 
great as gravitative attraction, do not seem to have given due weight 
to the eem small range of size of particle for which this high 
effect is available. The maximum effect for any wave-length, accord- 
ing to Schwarzschild, is produced when the siza is such that a wave- 
length will just reach round it ; that is, with ordinary light when 
the diameter is between ,,,5,,,'n. and 13 jn. If the diameter is 
2) times the wave-length the action of light is only equal to gravity 
with a material of the density of water; or again, if it is reduced 
to one-eighth of a wave-length it again becomes equal, and in 
these two cases there is no resultant action. With either larger 
or smaller particles gravity rapidly gets the better of light, while 
um high advantage of light over gravity is confined to very narrow 
imita. 


What the sifting processs can be that will give rise to such a 
quantity of this microscopic dust we can hardly expect to be told, 
nor why even if the material should in some mysterious way be 
graded, the ungraded wave-lengths of the solar spectrum should 
allow of the marked separation in some instances of comets’ tails. 
One thing, however, they do assert, and that is that the light pressure 
can have no action on a gas, 80 that if what we see is considered to 
lei ds the light pressure theory must be thrown over for some 
other. 

I cannot leave this excursion of Nichols and Hull into a specula- 
live domain of science without expressing my admiration of the 

imental work which they have accomplished, and my apprecia- 
tion of the ingenuity and daring with which they have attempted 
the hitherto unheard-of feat of making a comet, While the theory 
just referred to may be the most recent it must not on that account 
be upposi to displace all that has gone before ; the authors them- 
selves do not suggest this; it is the last thing that would occur to 
them. They have referred to the researches of Bredechin that 
occupy so large a proportion of the annals of the Observatory of 

OBCOW, 


It ie impossible to read even a tithe of these without feeling that 
the subject of comets and their tails is one which Bredechin, by his 
amazing industry, has made his own property, and that any stranger 
casually passing by and taking a random shot should ieceive the 
severe penalty awarded to poachers in this country. Bredechin has 
dealt unmercifully—I do not ssy unjustly—with the author of at 
least one such random theory. It is, therefore, with the greater diffi- 
dence and more urgent plea for forbearance that I venture to draw 
certain parallels and hazard certain suggestions which, I admit freely, 
have not reached a stage at which detailed comparisons with known 
comets are possible. 


It does not seem possible now to contemplete the phenomena of 
the comet, of the divided tails of their tenuit and transparency, of 
the pale luminosity, partly reflected solar light, partly light as from 
a glowing gas ; of the gradual wearing out and disappearance of those 
comets which constantly pay visits to solar regions, with all the 
mysteries of radium now so much in evidence without tracing the 
features in which they resemble one another. By radium, of course, 
I mean any material with the remarkable radio-active properties 
that radium exhibits with such pre-eminent splendour, whether 
known in the laboratory or not. 

How many physicists have been peering at comets through radium 
spectacles, or how many astronomers detect the sparkle of radium in 
the fairy tresses of their hirtu'e stars I know not. One writer, how- 
ever, T. C. Chamberlin, eo long ago as July, 1901, looked upon a 
connection between radio active materials, such as were then known, 
and comets as at least worth considering. Chamberlin’s Paper in 
the Astrorhusical. Journal was mainly on the tidal disruption of 
gravitating bodies and the possible evolution of comets, nebul:x and 
meteorites, and he did not pursue this consideration in any detail ; 
indeed, the enormous accumulation of new properties of radium was 
not then available. 


Whatever may be imagined as to the constitution of a comet, 
difficulties still remain. All I suggest now is that the curious 
DO E of radium and of similar bodies should be kept in mind. 

adium at least supplies the means by which, if the increasing 
warmth or the tidal action of the sun should awaken its activity, 
Rutherford’s a-rays should be shot oub at the speed that he has 
measured of a thousand million inches a second, te. one-twelfth the 
velocity of light, These a-raya, according to Rutherford, consist of 
helium ; they weigh each twice as much as a hydrogen atom, and 
so the eame weight cf comet matter that would make one of 
Nichols and Hull’s best particles,—z.e, one that would be just 
visible with a microscope—would be sufficient for about 400 millions 
of Rutherford's a ray particles, an advantage, surely, where diffuseness 
seems so miraculous. 

These particles, ehot out at a velocity one-twelfth that of light, go 
80 fast that, if they were to start horizontally on the surface of the 
earth, the gravitative attraction of the earth would curve their path 
to the infinitesimal extent of a curve with a radius of forty thousand 
million miles. Vet so great is the electric charge they carry that a 
visible curvature can be imposed upon them in a practicable electro- 
static field. 

Now, imagine these transferred into space at a distance from the 
sun, for instance, equal to that of Venus. Gravity there due to the 
sun is only one-thousandth of what it is here, so gravity there would 
be, to the same extent, less able to impose visible curvature on their 

ths. But their electric charges are still available, and unless I 

ave made an arithmetical blunder of a considerable order, it would 
require no very heavy electrification of the sun to bend these rays 
round in a curve with a radius of 1,000 miles. An electrostatic 
field of under two-ten-thousandths of a unit should be sufficient, a 
field which would be produced if the sun were only charged with a 
surface density of one electrostatic unit on every three square centi- 
metres. 


Whether these figures are correct or not —and I kpow the risk of 
getting just thirty thousand million times too large or too small a 
result—does not much matter. An electrified sun, which, efter all 
others besides Arrhenius have postulated, would be sullicient to turn 
the rays and send them away at rapidly increasing speed so as to 
form ilie tail The speed would in a short time reach the velocity 
of light if it were not for the change iu properties of matter which 
supervenes when any such velocity is nearly reached. Thus, accord- 
ing to the ratio of charge to mass, particles such as ltutherford's 
a-rays would be sent away each with its limiting velocity, giving 
rise to streaks more or lex3 well defined, and double, triple or mul- 
tiple according to the number of kinds of ray which the various 
radio-active materials were able to generate. ! 

Not only should streaks pointing away from the sun be formed, 
but any negatively charged rays such as radium is said to give out 
should form a tail directed towards the sun. Perhaps this might be 
expected to be general, but while not common one was described by 
Hind in the comet of 1823.24, and three or four more have been 
observed. The head or coma would be the envelope of all the inde- 
pendent orbits, leaving the nucleus in all directions—orbits which 
while their velocities are still of the Rutherford order would be 
hyperbolas convex to the sun. 


864 


THE ELECTRICIAN, SEPTEMBER 11, 1903. 


If this should not appear to be absolute nonsense it would seem as 
if another difficulty should become less than it has been. I refer 
to the visibility, luminosity, and spectral character. Lodge, as an 
interpreter of Larmor, tells us that an electrified ion subject to 
acceleration, whether transverse or in the line of motion, radiates 
energy. The streamers from the nucleus subject to the greatest 
acceleration may be bright almost as the nucleus itself; then, as 
they have become dissipated into regions where far less acceleration 
becomes possible, the radiation falls off and the tail is lost in space. 


The observations made last month by Sir Willian and Lady Huggins 
of the spectrum given bya piece of radium in the air may have some 
bearing upon the luminosity of the comet. It is possible that the 
internal motions set up by the separate parts, each pursuing its indi- 
vidual orbit, may produce collisions numerousand violent enough to 
account for all the light that is seen, and for temperature suflicient to 
bring out the spectral lines that have been identified Whether 
this is so or not, radio-active bodies and their emanations can pro- 
duce light independently of such action ; and now these observers 
have found that in the case of radium in air this light gives the 
spectrum, line bv line, of nitrogen. Is it possible that the envelop- 
ing nitrogen has had its atoms so harried by the activity of the 
radium as to give a response hitherto only awakened by electric 
discharge? The ability to obtain such a response opens up a new 
possible interpretation of these spectra, which hitherto have been 
assumed, with our laboratory experience only to guide us, to have 
required for their production temperature above a red heat. If 
further observation should confirm this, the hydrogep, the hydro- 
carbon, and possibly even the sodium or iron spectrum that has been 
observed, may have come from cold atoms ; and it is not even quite 
beyond the limits of imagination to picture, not from the comet 
matter iteelf, but, from loose residual and highly attenuated matter 
through which the comet is passing. 


There is one other feature of this remarkable observation of equal 
interest, "The lines of the spectrum were not exactly in their proper 
place, but were all shifted towards the red end of the spectrum about 
twice the distance between the D lines. If only one or two lines 
had been so observed a different origin might well have been sus- 
pected ; but when the whole series are faithfully reproduced, it is 
reasonable to look upon the spectrum as modified to that extent as 
though the works of the nitrogen atom had not only been set in 
movement, but had been loaded with the radium emanation. 

Before dismissing these random speculations on the possible con- 
nection between radio-activity and comets, I would ask your leave 
to refer once more to Bredechin's conclusions. He has found that it 
is merely necessary to postulate three kinds of matter, issuing from 
the nucleus with three initial velocities, and subject to repulsion fro 
the sun with three sets of forces of repulsion—: e, as compared with 
ordinary gravitative attraction—for the whole of the phenomena of 
all sorta of comets to be very completely accounted for. His highest 
initial velocity is only about 5 miles a second, and his lowest about 
4 mile a second. His highest repulsion, after deducting gravitative 
attraction, is only 11 times gravity and his lowest only one-fifth 
gravity. If, then, with such velocities and forces the phenomena 
can be exactly accounted for, it would seem futile to consider 
the possibility of initial velocities from 4, 000 to 80,000 times as 
great and effective repulsion of a corresponding order being able 
to produce effects with anything in common. This is not neces- 
sarily the case, for with the comparatively slow separation of the 
atoms of Dredechin's matter from the nucleus, each one describing its 
own hyperbola convex to the sun, the tail at any moment repre- 
sents the then position of any number of atoms which left the 
nucleus for some distance back, whereas with the enormous velocities 
and effective forces now discussed the comet moves so slowly in com- 
parison that the tail would practically represent the path at the time. 

It has taken me far longer to throw out this not very lumi- 
nous ray than I had expected or than it is worth. I fear that it is a 
sort of ray in which the ratio of its dead weight to its vitalising 
charge is too small to enable it to penetrate the lightest screen of 
examination. These are the days of rays, and now before we have 
quite become familiar with the rays of radio-active bodies Dlondlot 
has presented us with N-rays, which, issuing from the mantle of an 
incandescent gas burner, penetrate wood or aluminium, and then 
increase the light without increasing the heat of hot bodies on which 
they fall. 

Mr. Boys then passed from “the amusement of speculation to more 
serious duties "—Tviz., an attack on public school mathematics in this 
country, which, he says, stands on a level of ita own, well below that 
of any other. In England, owing to our complicated syatem of 
weights and measures, which our Ministers and our Parliament dare 
not abolish for our own good, beyond having time to acquire a few 
elementary algebraical rules the boy is never introduced to algebra 
proper; he has no idea of algebraical reasoning ; his trigonometry 
often does not exist, and the very sound or suggestion of co-ordinate 
geometry or of the differential calculus, which might be well within 
his reach, produces a shiver of dismay. Mr. Boys confesses to having 
been attracted and not repelled by Euclid, but he has also to confees 
that any lingering regard for an old friend vanishes before the 


archaic language and the unnecessary circumlocution, If Euclid 
must be retained, he says, let it be translated into the Eng- 
lish that any parent would use in explaining the ideas to his 
son; let it be illustrated by constant reference to real things, 89 as 
to appeal to the toy, who does not revel in the abstract. Let the 
ideas and the terms firat be presented in the form of experiments 
and of measurements with instruments; let the schoolmaster dare 
to throw over the intolerable conservatism which prevents our 
doing anything ten times as well lest some item should prove to be 
a trifle worse; in fact, let us take some heed of tbe possibly extreme, 
but none the lees genuine and valuable teaching of Prof. Perry. 

After alluding to the undue time allotted to classics in our 
schools, Mr. Boys spoke on another point relating to our deficient 
general scientific training—viz., in relation to manufacture: The 
loss of one industry after another is only too patent. In so far as 
this may be due to want of enterprise in our men of business we are 
not concerned with the cause in this section ; in so far as it may ba 
due to want of that little assistance which the fiscal arrangements in 
other countries make possible for our rivals again we are not con- 
cerned in this section; in so far as our patent laws are unique 
among those of manufacturing nations in allowing the foreigner 
to manfacture in his own country under the protection of our patent 
law, so that the most valuable school we possess, the manufactory, as 
well as the manufacture, is conducted to the advantage of our rivals 
—a point which I suppose it is unnecessary to commend to the notice of 
Mr. Chamberlain—with this, too, we have no concern in this section ; 
but in so far as this, or the want of enterprise or of foresight that 
leads to it, is due to ignorance and to want of appreciation of scientific 
advance, we are very much concerned with it. If I my refer to my 
own limited experience, there is a lamentable contrast in the manner 
in which a great number of our own countrymen look at any pro- 
position put before them and that in which the alert American does. 
It is useless to explain that which would bs self-evident to a man 
with a moderate kuowledge of chemistry and physics such as out 
schools ought to supply, or for which they should at least lay the 
foundation, for the words have no meaning; they are merely worda 
He distrusts anything new; he has heard of a new process before 
that did not work out well; experience on the Continent to him is 
no experience at all, for he believes the inhabitants in such distant 
parts of the earth are not capable of knowing as well as the 
enlightened Eoglishman whether a thing is properly done or not, 
and so he goes on as he did before, perfectly content. This attitude 
would nct be possible with the most elementary understanding of 
common principles. 

But there is another side to this picture. Anyone who has dis- 
cussed any scheme with the board of directora, the manager, the 
engineer, and the chemist of one of our great manufactories must 
have b:en struck with the concentrated ability there found in 
harness. It has often seemed to me that it is a great misfortune that 
our professors of mechanics, of physics and of chemistry are in £0 
many instances precluded from a better acquaintance with the work- 
ing of these great machines—a misfortune not for the works, at least 
directly, but for the professors, and more especially for their pupils 


Nowhere are scientific problems of greater complexity constantly 
having to be solved than in a great manufactory ; nowhere is such 
concentrated talent necessary as in a works organised and carried on 
in competition with all the world. I look upon these as our most 
valuable schools, and the closer the touch between them and those 
whose province it is to teach, the better for the teacher aud the pupil. 

It is, perhaps, hardly desirable to mention any one where there 
are so many. lam tempted to dwell upon the problem which has 
been at last successfully solved by Parsons, this being the joint 
product of the school and of the works ; but there is one picture—a 
contrast, I will not say of light and shade, but of colour and colour 
-—to which I must refer. I remember in my early days, in the sur- 
roundings of a classical atmosphere, the general feeling of contempt 
for the manufacturer, the intellectually inferior creature who only 
made money, but who knew nothing of zézz« or rer¹ihνtv. I am not 
sure that some such feeling does not still exist among those whose 
horizon is limited to the Latin and Greek that they have learned—or, 
should I say, limited by instead of to? This rezollection came back 
to me when, not long ago, I was visiting one of the bast organised 
and most skilfully conducted works in the country—I mean Willans 
and Robinson—when I remembered that another great manufactory. 
conducted on American lines, was near by, and when across the road 
I saw the walls of one of our most famous English schools 1 
pictured the old contrast: on the one hand the conviction impressed 
upon me when a boy that there is something intellectually superior 
in the struggle with a paragraph of Xenophon or a page of Homer, 
while manutacture is merely mechanical, sordid and base, with what 
I believe to be the reality on the other. I wondered in what spirit 
the erection of these works was viewed at the school and to what 
extent the high intellectual attainment there so essential and 82 
evident is properly appreciated. 

However, a change is already beginning to be felt. The public 
schools no longer withhold the elements of chemistry and physice, 
and those who have benefitted, even in small degree, are taking 
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responsible places vacated by those who had no such opportunity. 
The numerous polytechnics are providing more serious instruction 
to thousands of our young men, and it may be hoped that in time 
even the official—I mean the mere official whose only conception of 
activity is centred in obstructing progress and enlightenment—will 
have some appreciation of things as well as of words. 


CORRESPONDENCE. 


— — 


RADIUM. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : You ask for an opinion with regard to the apparent 
change of radium into helium, and, with some diffidence, I 
venture to give it. It has been generally felt, [ think, both by 
philosophers and chemists, that the idea of a series of elements 
absolutely distinct, and under no circumstances convertible 
one into another, is very difficult to accept. The idea of 
Prout, that the atoms of other elements were aggregations of 
a number of hydrogen atoms was an attempt to escape from this. 
Further experiment has not borne out the induction on which 
his theory was based. Nevertheless, the wide interest which 
it excited is an indication of the feeling generally entertained, 
that the idea of many distinct and ultimate elements is 
untenable. 

There is, on the other side, an immense accumulation of 
experience to show that no known process is capable of offec- 
ting such a change, at all events, to a measureable extent, with 
ordinary elements. 

But is there the slightest reason for generalising experience 
which has been gained with ordinary elements, and applying 
it to a substance possessing such exceptional and amazing 
properties as radium ? To my mind there is not. The theory 
that radium undergoes spontaneous transmutation is not more 
opposed to ordinary experience than are the undoubted pro- 
perties of this body. It is certain that some change of a quite 
unique kind is going on, and if there is reason to think 
that this change consists in transmutation, surely the fact 
that transmutation does not occur otherwise is no argument 
against it. 

On the other hand, thousands of undoubted chemical reac- 
tions have been examined, and in no case has the most 
characteristic feature of radio-active change I mean the emis- 
sion of cathode rays—been observed to accompany them. It 
is true, as mentioned in your editorial paragraph of last weck, 
that in some chemical reactions (the slow oxidation of phos- 
phorus, for instauce) electrie charges are set free. But these 
are not fired off with enormous velocities, and cannot be 
considered to be analogous to the Becquerel rays. 

To sum up, there has always been a general conviction that 
transmutation is possible. We have here a change of one sub- 
stance, supposed elementary, into another, This change occurs 
under circumstances not hitherto contemplated, and, there- 
fore, the failure of other attempts at transmutation cannot 
weigh against that view of it. The only alternative view that 
it is a chemical reaction is open to the objection that no 
undoubted chemical reaction produces the same results.— 
Yours, &c., R. J. STRUTT. 


LEGAL INTELLIGENCE. 


ED 


In re Electric Tramways Trusts (Ltd.). 


On Wednesday this matter came before Mr. Justice Walton ona petition 
for the compulsory winding-up of the company. 

Mr. MULLIGAN, K.C., said the petitioner was a creditor for £516 on 
dishonoured bills. On the day the bills matured the company passed 
resolutions to wind up voluntarily. 

His LORDSHIP made an order continuing the voluntary liquidation 
under the supervision of the Court, and appointed an additional liquidator. 


In re Ferranti Limited (Poole v. Stirling). 


This case came before Mr. Justice Walton on Wednesday on a motion 
for leave to continue the appointment of a receiver and manager already 
appointed, 


partics to the action at that moment. 


Offices, Albert-road, Aston Manor, by Sept. 22. 


Mr. BRAMWELL DAVIS, K.C., said he appeared for one of the 
trustees for the debenture-holders (Mr. Wm. Jones) and also for Parr's 
Bank, who held second debentures for £30,000 and who were not 
His application was that Mr. 
Whittaker should be joined with Mr. Tate as receiver and manager of the 


company’s property and business. 


His LORDSHIP granted the application, with leave to borrow £20,000 
less the £2,000 already borrowed, and with leave to apply £2,000 to meet 
the current weekly wages bill. 


General Electric Co. (Ltd.) v. Mann. 


This matter came before Mr. Justice Walton on Wednesday. It was 
stated by counsel that defendant is in possession of certain plant and 
machinery from plaintiffs under a hire-purchase agreement. Several 
instalments are in arrear, and on plaintiffs attempting to obtain pos- 
session plaintiffs! representative was threatened with personal violence. 

The application for leave to serve was granted. 


Jones v. Woodley. 


At Carnarvon County Court on Wednesday, before Sir Horatio Lloyd, 
Mr. J. William Jones sued Mr. R. Woodley, of Bermondsey, for the 
recovery of £25, being the bulk of a premium paid by plaintiff on an 
apprenticeship indenture. It appeared that plaintiff had been informed 
by a third party that he would be able to learn enough electrical engi- 
neering to be able in 12 months to earn 38s. a week, and an agreement 
was ultimately entered into by which defendant agreed to employ and do 
the best he could for plaintiff for not more than 12 months upon pay- 
ment of £30, the plaintiff also to receive 58. & week during the appren- 
ticeship. Plaintiff was dissatisfied at the alleged meagre instruction given 
him, and ultimately defendant told him he was too old to learn. 

His Honour left to the jury two questions—-viz. (1) Whether defendant 


had given plaintiff proper instruction, and (2) whether there was an 


agreement that defendant should refund part of the premium. 
The jury found for defendant on the first point, but on the second 
found for plaintiff for £25 and costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Aston Manor Urban District Council require a resident electrical 
engineer to take charge of their electricity supply station. Salary 
£400 perannum. Applications to clerk (Mr. Joseph Ansell), Council 
See advertisement. 

Aston Manor District Council also require a switchboard attendant 
at their electric light and power station. Applications to engineer 
by Sept. 18. See advertisement. 


Lancaster Corporation require a junior switchboard assistant for 
their power station. Applications to borough electrical and tram- 
ways engineer (Mr. Wm. A. Tester), Electricity Works, Lancaster, by 


Sept. 15. See advertisement. 


An assistant lecturer and demonstrator in physics and mathematics 
and an assistant lecturer and demonstrator in chemistry and natural 


science are required for the Municipal Technical Institute, Ports- 


mouth. Application forms, &c., from the Principal, to be returned 
by Sept. 23. See also advertisement. 


Croydon Corporation require a competent assistant in the mains 
department of their electricity undertaking. Commencing ealary 
£100 perannum. Applications to borough electrical engineer, Mr. 
J. Gray Scott, See advertisement. 


An assistant with factory experience and competent to give instruc- 
tion in the theory aud practice of electric machine design, construc- 
tion and testing, is required in the engineering department of the 
Central Technical College, Exhibition-road, S. W. Applications to 
Prof. Ayrton. See advertisement, 


King's Norton and Northfield District Council require à clerk of 
works for the construction of about 3 miles of electric tramway on 
the overhead system. Applications to the clerk (Mr. Edwin Docker), 
10, Newhall-street, Birmingham, by Sept. 12. 

London County Council require a chief officer of tramways. Salary 
£1,500 per annum. Applications by Sept. 28. 

The East Suffolk County Education committee require a peripa- 
tetic ecience master. Applications to Mr. W. E. Watkins, White 
House, Tower Churchyard, Ipswich, by Sept. 12. 

A head of the department of technical optics is required for the 
Northampton Institute, Clerkenwell, London. Salary 4400 per 
annum. Applications by Sept. 21. 

Bermondsey (London) Council require a second engineer - in- charge. 
Salary £125. Applications by Sept. 15. 


866 


THE ELECTRICIAN, SEPTEMBER 11, 1908. 


A principal is required for the Mining and Technical College 
Wigan. Applications by Sept. 19. 

Brighton Education Committee require an assistant lecturer in 
engineering. Applications to principal, Technical School, by Sept. 14. 


An assistant master in engineering is required for the science, art 
and technical schools, Plymouth. Applications by Sept. 22. 


West Ham Corporation require a shed foreman for their tramway 
department. Applications by Sept. 16. 


In consequence of the resignation of Mr. H. Wragg, the Sheffield 
Electric Light commíttee have promoted Mr. P. Hewitt to the position 
of assistant electrician at £130 a year. Messrs. A. T. Nixon and P. 
Seager have been promoted to assistant «lectriciaus at £110 per annum. 

Mr. R Pape, resident electrical engince: at Morecamhi», has been 
appointed electrical engineer at Port Elizabeth, South Africa, at a 
commencing salary of £600 per annum. 

Mr. F. S. Smith of Taunton and Mr. Irish of Weymouth have 
been appointed assistant engineers at Portsmouth Corporation 
electricity works. 

Mr. H. Knorr has been appointed senior charge ergireer, and Mr. 
J. D. Laws junior charge engineer, at the Bexley Council’s electricity 
works. 

Mr. Frank Broadbent, M. I. E. E, has been appointed instructor in 
electric wiring and house fitting at Battersea Polytechnic. 


BDUCATIONAL NOTICES. 


Battersea Polytechnic.—The session opens Sept. 28. There are 
day and evening courses for matriculation (new regulations) and for 
the degree examinations in the new faculty of engineering of the 
Univeristy of London. Evening classes are held in all engineering 
and science subjects, including motor-car engineering, municipal 
engineering, and in preparation for the examination of the Institution 
of Civil Engineers. There are also day courses in preparation for 
mechanical, electrical and constructional wo:k. Prospectuses from 
the secretary. See also advertisement. 


City of London Co)lege.—The Mich:elmas term commences on 
Sept. 28. Classes are held in magnetism, electricity, sound, heat, 
light, mathematics, chemistry and other science subjects. There are 
well-equipped laboratories for practical work. Prospectus from the 
secretary, Mr. David Savage. 


Northampton Institute, London, E.C.— The evening technical 
courses in all branches of electrical and mechanical engineering will 
commence on Monday, Sept. 28. The laboratories are well equipped 
for both alternate (single ard polyphase) and continuous current 
work, and for all kinds of electrical testing. 1 


Sir John Cass Technical Iustitute.— Evening classes are held in 
chemistry, metallurgy, physics aud mathematics, designed to meet 
the requirements of those engaged in the chemical, metallurgical and 
electrical industries, and in trades associated therewith. Facilities 
are given for special work in well-equipped laboratories. The new 
session begins on Sept. 28. Particulars from the Institute, Jewry- 
street, Aldgate, London, E C. 


University College, Bristol—Courses in civil, mechanical, 
mining and electrical engineering, and alao in architecture and sur- 
veying, are given at this college. Special facilities are offered in the 
way of college and engineering works scholarships, favourable 
arrangementa being made with firms in or near Bristol for practical 
training at works concurrently with the College course. Diplomas 
are awarded to students who pass the qualifying examinations and 
the associateship of the College is conferred on students who obtain 
a first class senior diploma. Applications for vacancies to the 
registrar and secretary, Mr. James Rafter, from whom prospectuses 
and all particulars may be obtained. 


Aberdeen.— 1 be accounts of the electricity department for the 
year ended July 31, together with the annual report of the city elec- 
trical engincer (Mr. J. Alex. Bell) have been issued. The total 
capital expended is £194,079. 83. 11d., an increase of £33,153. 118. 94. 
on the year. The revenue was £30,336, including £19,600. 8, 2d. 
from sale of current for private lighting, £2,360. 133. 7d. for public 
lighting, and £7,416.5:. for traction. Expenses came to £14,791. 5s. 3d., 
leaving gross profit L 15, 54 4. 148. 9d. Interest absorbed £5,673. 18s. 9d., 
depreciation £5,066, sinking fund £3,471. and after taking credit for 
£367. 83. 7d. received from the tramways department (for services of 
engineer and stall), a surplus of £1,701. 4, 7d. was carricd t»reserve. 

Depreciation has been allowed by the department at following rates :— 
Buildings, 1 per cent.; machinery, accumulators and meters, 5 per cent.; 
mains and services, 14 per cent.; clectrical instruments, 23 per cent. 
2,087,487 units of electric current were generated; 1,271,700 were sold to 
private consumers, 217,212 units to public lamps, and 1,085,306 to tram- 
ways department. There are 187 arc lamps used for public lighting. 
In Mr. Bell's report it is stated that for the first time the benefit was 
felt of a full year's working of the whole of the tramways electrically 
equipped, and that department has now become a large consumer of 


electrical energy. 209 additional private consumers were connected 
during the year, making the total now connected 1,159. 81 new motors 
of an aggregate of 328 U. P. were connected during the 12 months, 57 being 
hired from the Corporation. The total number of motors connected was 
302, representing 1, 160 u.r. During the year 275,038 units were supplied 
for motor power, against 137,486 in 1902. 115 private and 46 arc lamps 
were added, making the totals 350 and 281 respectively. The equivalent 
of 126,327 8 c.p. lamps is now connected to the mains, excluding traction. 
Three additional miles of mains were laid during the year, and the altera- 
tions to the copper strip laid in culverts have been completed. Additional 
feeder cables have been supplied for the cast and west ends of the city, and 
new feeders are about to be laid simultaneously with the laying'of the Torry 
tramway feeders. During the year two 100kw. and one 200kw. sets were 
removed from the Cotton-street to the Ferryhill station. The capacity 
of the two stations is now as follows :—Cotton-street 760kw., Dee Village 
1,680kw., and a further 700 u.r. set is on order for Ferryhill. The 
average price obtained per unit for private supply was 3:69d., against 
419d. last year. Owing to increased consumption for traction and to the 
additional day load obtained from use of motors, the load-factor was 17:4 
per cent., compared with 11:9 per cent. last year. 
The accounts were presented and approved on Monday. 


Aston.— The Council will on Monday consider & report by the 
Tramways and Electric Lighting committee, recommending that 
certain double and single lines of tramways be constructed. The 
work will be executed at prices submitted by Mr. G. Trentham, and 
all materials used must be of British manufacture. The question of 
constructing some further tramways has beer deferred. 


Automatic Signalling on the District Railway.—In conse- 
quence of the heavy rains of last week, the electrified portion of the 
District Railway was flooded in two places. The water partially 
submerged the running and negative rails, but the track circuits of 
the Westinghouse automatic signals, with which the line is equipped, 
were not affected, and the trains were signalled without hitch 


Batley.—Application has been made for sanction toa further loan 
of £5,000 for extensions of the electric lighting mains. 

Belfast.—The city electrical engineer (Mr. V. A. H. M'Cowen) 
reports that the equivalent of 135,000 8 c p. lamps is now connected 
to the mains, a great increase on the figure for the corresponding 
date last year. 


Blaydon.—The District Council have asked Mr. C. H. Merz, who 
recently submitted an offer on behalf of the Priestman Power Co. to 
carry out the conditions of the Council's electric lighting order, to 
state on what terms the company would be prepared—(1) To supply 
electricity provided the Council construct the distribution system 
and lease same to the company ; (2) To supply electricity in bulk, 
the Council themselves undertaking distribution ; and (3) to lay 
down the distribution system and supply electricity in bulk, the 
agreement in each case to be for 10 years. 


Bognor.—The Council have accepted the terms of the Industrial 
Engineering Co. for the erection of electricity works. The Council 
will lease their provisional order to the company for 21 years, with 
perpetual extensions of seven years should the Council not decide to 
purchase. The company are to find the capital, and erect and 
maintain the works and supply current for private lighting at 43d., 
public lighting at 24d., and power at 14d. per unit, and will erect 
arc lamps along the parade at a charge to be agreed on. 


Bohemia.—In a report upon the trade of Bohemia for 1902 the 
British Consul (Mr. Wentworth Forbes) states that the period was 4 
bad one for the great engineering industries of Bohemia. The 
exception proved to be the works of Messrs Kolben & Co. of Prague, 
who, thanks to ordera from abroad, and particularly from the United 
Kingdom and the British colonies, were kept busy, one of the con- 
tracts received being that for the supply of generating plant for 
Launceston (Tasmania) Dynamo-electric machinery to the value of 
£22,343 was exported from Bohemia in 1902, an increase of nearly 
£5,000 over 1901. "The most important manufacturing houses in the 
empire of railway and tramway rolling stock are situate in Prague 
and electric motor cars form a considerable item in these manufac- 
tures, "The complete electric cars delivered in 1898 numbered 180; 
1899, 290; 1900, 505 ; 1901, 343, and 1902, 198. A similar reduction 
in output occurred with almost all classes of rolling stock. 


Brighton.—The Council have decided to construct the Dyke-road 
and North-road tramway routes. The permanent way is to be con- 
structed under the supervision of the borough electrical engineer and 
tramways manager (Mr. T. B. Holliday). 


Cheltenham.—In reply to criticism of the administration of the 
electricity undertaking at the Council meeting on Monday, the chair- 
man of the Lighting committee (Ald. Norman) denied that the deficit 
of £17,000 on the eight years' working had (as alleged) come out 
of ratepayers’ pockets. 

It stood to a suspense account, and was balanced by £10,010 in the 
sinking fund and another £4,425 awaiting investment. He gave à 
lengthy explanation of the causes of the deficit, one of which was the 
increased interest now payable on money borrowed from the bank com- 
pared with that paid on loans when the undertaking was started. During 
the eight years the gross profit was £21,038. Had the concern been in 
the hands of a company it would have earned a dividend of nearly 5 per 
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cent. He repudiated the charge of mismanagement; the capital expendi- 
ture was £3 per kilowatt less than the average throughout the country, 
and its working expenses were only 1:57d. per unit, compared with 2:10d. 
at Birmingham. 

A resolution of the Property Owners’ and Ratepayers’ Association, ask- 
ing for the appointment of Sir William Preece or some other electrical 
expert to report upon the present position of the electricity undertaking, 
has been referred to the Lighting coinmittce. 


Ohesham.—Under the new arrangcment entered into by the 
Corporation with the Empire Electric Lighting and Power Co. for 
the public lighting, the cost will be £490 per annum, but the 
Council will obtain 8,296 c.p. compared with 2,970 c.p. supplied by 
the gas company for £453. e Council have transferred their pro- 
visional order (obtained in 1901) to the company. Five 500 c.p. and 
one 1,000 c.p. arcs and 56 30 c.p. aud 101 16 cp. incandescents will 
be installed. 

Chesterfield.—The Town Council decided on Tuesday to carry 
out the scheme prepared by the borough electrical engineer (Mr. 
R. L. Acland) for the extension of the tramways and the conversion 
of the entire system to electric traction at an estimated cost of 
£87,000. 

Chippenham.—A report has been prepared by Messrs. J. and J. S. 
Enright on a propoeal to establish electricity works. The Council 
are recommended to erect works at an estimated cost of £10,000, or 
£11,500 if provision is made for supply of energy for lighting and 
power to Messrs. Saxby and Farmer’s large works. The net profit is 
estimated in the first case at £555, and in the latter at £1,140 per 
annum. 

Oolchester.— The Council have selected Mr. E. A. Jones of 
Brussels to test tramrails and fizhplates on order at 7d. and 1s. per 
ton respectively. The contract is in the hands of a Belgian firm. 

The Corporation have received sanction to a loan of £6,983 for 
additional generating plant. 

Consett. — The Council will probably adopt electric lighting when 
the Cleveland and Durham County Electric Power Co.’s works are 
in a position to supply current. The subject is under consideration 
by the Lighting committee, 

Costa Rica.—The Costa Rica Electric Lighting and Traction Co. 
owns about 5 miles of electiic tramways and also the electric lighting 
system of the city. Extensions of the tramways are under con- 
sideration, "The present capacity of the generating works is working 
at its full output. The generating plant is water-driven. 


Cuba.-—The imports into Cuba in 1902 included electrical machi- 
nery to the value of £8,082, about half the values in 1900 and 1901. 
Nearly the whole of these imports are from the United States. 

Dumbarton.—Clyde Valley Electric Power Co.’s intimation of 
intention to apply for & provisional order has been referred to the 
County Council. 

East Barnet.—A report on the proposed electric lighting ssheme 
for this district has been eubmitted to the Council by the consulting 
engineer (Mr. F. J. Warden-Stevens). 

Eastbourne.—The Council on Monday received a deputation who 
submitted the resolution referred to in our last issue as to the con- 
struction of electric tramways in the town. The matter has been 
referred to the Electric Lighting committee, 


Electric Lighting Notice.—Clyde Valley Electric Power Co. 
have given notice of intention to apply for a provisional electric 
lighting order for portions of Bonhill, Cardross and Dumbarton. 


Electric Power in Paper Mills. —The British Westinghouse Co. 
recently obtained a contract for the electrical driving of the mills of 
the Donside Paper Co. The electrical plant includes a 375kw. 
Westinghouse double-current generator, giving on the alternate- 
current side three-phase current at 220 volts 25 periods, and on the 
direct-current side current at 125 volts. Continuous current will be 
used for the variable-speed motors, of which about 75kw. will be 
installed. All other motors will be of the Westinghouse polyphase 
induction type. These will include five 50 n P. motors for the beaters 
and breakers, one 35 H. P. for driving a breaker, and three smaller 
motors driving the starching plant and edge runners, One 75 fl. p. 
variable-speed motor will drive the dry end of the paper-making 
machine and a 30 H.P. motor the wet end. All the pumps will be 
electrically driven, as will also the finishing house, ink grinders, &c. 
A Babcock-Wilcox boiler, with chain grate stoker, superheater and 
economiser, is included in the plant. It is anticipated that the 
electric driving will effect a very large economy in coal consumption, 
and a further consideration, which has no doubt proved of much 
importance in this case, is the flexibility of electric compared with 
mechanical driving, in view of certain extensions contemplated at 
the mills. 

Electricity in Mining.—The Abangares gold mines of Costa 
Rica have been provided with a system of water-driven electric trans- 
mission. Some heavy crushing machinery is installed at these mines. 


Esh (Oo. Durham).—The Parish Council have made arrange- 
ments with Messre. Pease and Partners to supply electric current for 
public lighting from their Ushaw Moor Works. 


Exhibition.— Bradford Corporation are making arrangements for 
holding an Exhibition at Lister Park, Manningham, next year, in 
celebration of the opening of the Cartwright Memorial Hall. Sec- 
tions will be devoted to mining, engineering and sanitation, loco- 
motion, industrial and domestic appliances, and to education, 


recreation and science. 


Farnham .—The gas company recently offered to erect electricity 
works and to employ gas-driven plant, supplying the gas from their 
existing worke The Council will discuss the matter at a special 
meeting on 22nd inst. There is the difficulty in the way, that the 
14 ed possess no electric lighting powers, unless th ey can induce 
the Board of Trade to alter their settled practice not to grant pro- 
visional orders to gas companies, 


Floating Workshop.—4A floating workshop has been constructed 
by Messrs. Swan and Hunter and Wigham- Richardson (Ltd.) for the 
Natal Government, and will be erected at the new floating dock at 
Durban. On the deck of the vessel and enclosed in a large house is 
the workshop machinery, which consists of & punching and shearing 
machine, lathe, steam hammer, drilling, shaping and screwing 
machinery, smiths’ fires, straightening blocks, vice bench, anvil, &c. 
The whole of the machinery is driven by electric motors, and the 
workshop is lighted throughout by electricity. 


Frome.—The Town Council have approved the plans of the 
electricity worke, and Edmundson's Electricity Corporation are 
proceeding with the work of cable laying. 


Gainsborough.— On Tuesday the Council resolved to apply for a 
provieional electric lighting order. 


Glasgow.—The Tramways committee are considering a request 
from Cadder Parish Council to extend the electric tramways to 
Stepps and Muirhead. 

The Electricity committee ask the Council for authority to supply 
electric meters on hire. 


Gloucester.—An inquiry wa: held here last week into the appli- 
cation of the Corporation for sanction to borrow £25,000 for exten- 
sions of the electricity undertaking, includiag additional plant for 
supplying energy for the projected light railways. The town clerk, 
Mr. G. S. Blakeway, stated that £1,887 was required for building 
extensions, £7,080. 163. 9d. for generating plant, £400 for sub- station, 
£3,674. 118. 7d. for extensions of mains, £92,000 for house services 
and meters, £3,500 for extension of public lighting, and £6,457 11s. 8d. 
excess expenditure on loans previously authorised. Mr. W. J. Bache, 
electrical engineer, eupplied technical details. 


Handsworth.—The District Council have offered the British 
Electric Traction Co. £5,000 for about a half mile of tramway and 
car sheds, forming part of the tramway syatem now being acquired 
by the Council, The company ask £7,000, Meanwile the Council 
are having plans prepared for the conversion of the lines to electric 
traction. 

Hospital and Asylum Lighting.—Holland (Lines.) County 
Council have appropriated £4,000 for the electric lighting of their 
pauper lunatic asylum. 

Leicester Guardians are advised by Mr. A. Colson to put down 
independent generating plant for the electric lighting of the North 
Evington Hospital. The Corporation offer to do the wiring and 
installation work at net cost. 


Hull.— The Electric Lighting committee received 148 applications 
for the position of assistant electrical engineer, and the following 
four have been selected to appear before the committee on Monday : 
—O. Schofield (Wolverhampton), J. H. Mackail (Dundee), R. H. 
Pattison (London), and J, H. Magoris (London). 


Ilkeston.—The receipts of the electric tramways for the past three 
months amounted to £2,802. 33. 3d., expenses £1,846. 7s. 5d., in 
addition to interest and sinking fund instalment. 


Islington (London).—For some time past intemperate attacks 
have been made uponthe administration of the electricity undertaking. 

The borough accountant has now issued a financial statement, showing 
the present position of the department. The capital expended amounts 
to £388,070. 3s. 5d., and £20,645. 13s. 3d. has been paid off. The 
receipts for the past year were £44,427. 10s., expenses £28,816. 13s. 6d. 
After providing interest and sinking fund there was a deficit of 
£1,740. 4s. 5d. 

In a report prepared by the borough electrical engineer (Mr. Albert 
Gay), it is stated that the average increase in the number of units sold 
year by year during past years is about 370,000, while the total increase 
last year, compared with 1901-2, was only 178,314, which would yield 
£3,000. The reduction of price and the abolition of meter rents, which 
came into operation on Jan. 1 last, accounts for a fall in revenue of 
£435; while rates and taxes have been increased from £1,400 to £1,800. 
The cost per unit increased from 271d. to 2:97d., the chief items 
responsible for this increase being repairs, rates and taxes and coal. 
Repairs increased from £1,571 in 1902 to £3,852. But for the reduction 
in price (£435), enhanced price of coal (£512), increase in rates and 
taxes (£400), increase in repairs (£2,281), there would have been a net 
profit of £1,888. Mr. Gay fecls sure the accounts for the current year 
would be more satisfactory. 
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Itchen.— The District Council have decided not to apply for a 
provisional electric lighting order. The application of a company will 
be supported on condition that a clause is inserted allowing the 
Council to purchase at stated periods. 


Kirkcaldy.— Mains for public and private lighting are to be laid 
along Commercial-strect, which is to be lighted by arc lampa. 


Leigh.—A sub-committee has been appointed to report upon the 
question of constructing and working municipal electric tramways 
or leasing the lines to a company. 


Leith.—In view of the fact that the Council have decided to 
acquire the undertaking of the Edinburgh Street Tramways Co. in 
Leith, Edinburgh Corporation have been invited to consider an 
arrangement for through traflic, &c. Edinburgh tramways are 
worked by cable while Leith Council propose to adopt electric traction 
throughout their system. 


Light Railways.—The Leicester and District Light Railways 
Order has been submitted to the Board of Trade for confirmation. 
Objections by Oct. 3. 

A scheme is projected for the construction of a system of light 
railways in Herefordshire, and the Hereford Town and County 
Councils, the Ross District Council, and other local authorities are 
to consider the matter at a special meeting. 

Application is to be made to the Light Hailway Commissioners for 
an order to authorise the construction of a light railwav to connect 
Woking and Bagshot, via Chobham and Windlesham. The project 
has the support of the London and South-Western Railway Co., with 
whose system the line would connect. 


Liverpool.—l'or some time past the Tramways committee have 
been agitating against the rigidity of the Board ot Trade regulations 
as to the speed of the electric tramways, and the Board have now 
authorised a considerable increase of tlie average speed. Under the 
old regulations, on 34 miles 216yds. of these lines the speed was 10 
miles on 52 miles 1,316yds. 8 miles, and on 8 miles 1, 5605 ds. 
6 miles an hour. In future, on 9 miles 400yds. the speed will be 14 
miles, on 51 miles 1,08lyds. 12 miles, on 25 miles 1,081yds. 10 miles, 
and on 9 miles 1,160yds. 8 milea an hour. 


Lowestoft.—Consideration of the National Telephone Co.'s appli- 
cation for permission to put their cables underground has been 
deferred, as the Council wish the company to make use of spare ducts 
laid in connection with the electricity undertaking. The borough 
surveyor and the resident electrical engineer (Mr. G. A. Bruce) will 
present a report at the next Council meeting. 


Municipal Telephony.— Brighton Corporation on Thursday last 
approved the draft agreement submitted by Hove Corporation as to 
the laying of telephone ducts under the streets in Hove. 

Halifax Finance committee recommend the Corporation to 
favourably consider an offer by the Mutual Telephone Co. to esta- 
blish a telephone service in Halifax. 

Portsmouth Corporation have fixed the charge of £5 per annum to 
subscribers for 1,800 calls a year and 3 1. for each additional call. 
For a two-party line the charge is fixed at £3. 10s. per annum. 


At Glasgow Corporation meeting last week the chairman of the 
Telephone committee (Mr. Jas. Alexander) presented the financial 
statement of the municipal telephone department for the past y :ar :— 

Mr. I. ALEXANDER said they carried forward from last year £12,417. Is. 5d. 
This year the gross revenue from rentals was £42,176. 5s. 7d., out of 
which they had carried to suspense £20,714. 15s. 9d. Terminal receipts 
amounted to £366. 78. 5d., compared with £121. 16s. 3d. last year. The 
total revenue was £35,014, 28. 94d. Working expenses and maintenance 
amounted to £15,967. 178. 6d., Post Office royalties £3,405. 9s. 8d. 
(against £1,397 last year) and terminal fees £1,497. 15s., leaving net 
revenue £14,143. The large sum of £1,407. 15s. for terminal fees was not 
likely to appear again, as they had resolved that subscribers should pay 
the terminal fees exceeding £1. He anticipated a reduction in that item of 
about £1,000. Out of net revenue they had paid interest, £6,642. 5s. 7d., 
and sinking fund, £5,806. 13s. 4d. The surplus was £1,694. 1s. 8d., 
which, with £398. 7s. 10d. from last year, made £2,092. 9s. 7d., which 
it was proposed to carry to reserve. Whether that course should be 
adopted or whether it should be applied to depreciation was a point which 
the Council would decide. The greater portion of the system was under- 
ground. At the end of May the number of completed instruments was 
9,122. This was identical with the number of instruments in use by the 
Post Oftice in London. The Post Office telephone service in London had 
& balance of £0,165 to mcet interest, sinking fund, royalties, depreciation, 
&e., on a capital expenditure of £1,112,500, while the Corporation, with 
a capital sum of £270,938. 10s. 5d., had £18,861 to meet these items, 
and the surplus was £2,092. 7s, 9d. The revenue for the year was 
£43,311. 17s. ; and there was a balance of £9,921 for the year. If the 
undertaking had been in the hands of a company, a 5 per cent. dividend 
would have been earned, leaving £2,000 for directors’ fees, kc. By the 
Corporation undertaking the provision of a municipal telephone system, 
there had been a saving of £100,000 to users of telephones, equal to 5d. 
per £1. Supposing the National Telephone Co. had 10,000 subscribers, 
they had been benetited to the extent of £50,000, while the 10,000 Cor- 
poration subscribers had been saved a similar sum. 

Bailie Burret said that the telephone department differed from all 
other departments of the Corporation. In the case of the telephone 
department they must remember they were working under a licence. 


Members of Council and a large number of the public were under appre. 
hension as to the terms of that licence, which said: 

On or so soon as may be after Dec. 31, 1913, the Postmaster-General 
shall buy an4 the local authority shall sell and convey all such plant as is 
at the date aforesaid in use by the local authority for the purpose of anp- 
plying the means of telephone communication under these presents unl aa 
is suitable for the actual requirements at the date aforesaid of the telephonic 
service of the Post Office within the licensed area. No plant shall in any case 
be considered suitable for the requirements of the telephone service of the 
Post Office which has been brought into use without the sanction in writing 
of the Postmaster- General. 

How much of their plant (asked Mr. Burrell) would be taken under that 
agreement? Were the Government, for instanee, likely to take 
over the switchboards? At the Telephone committee's meeting 
last month, the engineer stated that he considered 10 years a 
fair period to give as the life of a switchboard. The Corporation 
had exactly 10 years of their licence to run. He put the life of the 
instruments at the same period. The switchboard cost £40,000, and the 
instruments a similar amount, making £80,000 altogether, for which 
they could not reasonably expect anything from the Government; and 
the same remark applied to the preliminary and general expenses, 
amounting to £10,000. On copper and iron alone they paid just over 
20 per cent. more than they were at present paying, representing a 
fall in value of £11,000. The total of the items he mentioned was 
£101,000, and they could not expect to get a single farthing for 
that from the Government. Deducting that amount from the capital 
value of £271,000, they had £170,000. How much of that might the 
Government find suitable in 1913? By that time it would be at least 10 
years old, and some of it would be older, but if they took the average at 
11 years, and if they applied what was depreciation at 3 per cent. over 
1] years, then they would have to allowa reduction of 33 per cent. One- 
third off brought it down to £113,000. They would between now and 
1913 require to write off in some form the difference between the amount 
which the undertaking cost (£271,000) and the amount they were likely 
to receive (£113,000). Against that they had £4,800. They would 
require to write off £148,000, or £14,800 on an average for 10 sears. 
Could they do that out of the profits of the undertaking? Surely the 
time had come when either a depreciation fund ought to be started or a 
much more adequate amount be placed to reserve. 

Mr. RvssErL said the accounts were misleading. Preliminary expenses 
and charges for canvassing were debited to capital. He thought a fair 
rate to set aside for depreciation would be 74 per cent. But if a 5 per 
cent. scale had been adopted there would have been a total debit balance 
of £12,539. In addition they had the suspense account, for preliminary 
and general expenses, amounting to £1,700, which they could not debit 
to capital expenditure. They had thus a loss of upwards of £13,000, 
even with the accounts not treated as they ought to have been. In addi 
tion they had the suspense preliminary expenses account, amounting to 
£17,000, which they dared not charge against capital. Those items 
amounted to £30,000, and even allowing the remaining 10 vears to write 
it cff it was equal to £3,000 per annum. If to that they added £15,000 
per annum for depreciation and sinking fund, and took the annual 
charge for interest and capital at £8,000, those sums amounted to 
£26,000 per annum. Last year’s working expenses reached £21,000, 
making a total expenditure of £47,000 per annum. New last year's 
revenue was £35,000, and assuming that they could increase this year's 
revenue by £5,000, without any increase in working expenses, that would 
only bring this year's revenue up to £10,000, leaving a deficiency of 
£7,000 per annum. Mr. Bennett, in Hull, which was a much less 
expensive place to telephone than Glasgow, recommended the Corpora- 
tion to make some such annual charge as £5. 15s. or £5. 178. 6d. but 
the Corporation of Hull were going to charge £6. 6s. It must be evident 
that it was quite impossible to continue supplying the telephone at the 
present rental, except at serious cost to the ratepayers. He advised an 
advance to £6. 6s. or £8s. 8s. per annum, instead of £5. 5s. as at present. 

Mr. H. ALEXANDER maintained that all they were called upon to do was 
to write down, by sinking fund, by depreciation, or by reserve, a sum 
suflicient to meet such depreciation as would exist in the opinion of the 
representatives of the Government when the time for selling came. On 
May 31 last they had 800 additional subscribers asking to be connected: 
that meant an additional revenue of £4,200. In 1902 they had 5,000 odd 
subscribers, and the working cost, excluding sinking fund and interest, 
was 42. 15s. lld. per subscriber. The number of subscribers 
increased to 9,000, and the expenses had only increased by a compar 
tively small sum, the working cost per subscriber as at May 31 last being 
£2. 5s. 9d., a difference of 10s. 2d. per subscriber saved in working 
expenses and maintenance. Taking the increased number of subscriber: 
and allowing for the proportionate additional working cost, he estimated 
that next year there would be a credit balance of £5,165. Since May 3l 
600 additional applications had been received. There wee 10 years of 
the lease to run. A balance of £5,000 a year for that period gave £50,000. 
£10,000 a year for sinking fund gave £100,000, and these sums, together 
year's with the £7,000 already placed to credit of sinking fund and last 
balance of £2,092, made £159,858. He was eatistied that nothing 
short of a tremendous disaster could prevent the telephone system from 
paying itself by the time they were called upon to sell it. 

Mr. A. Murray calculated that at the end of next year there would be 
a surplus available towards depreciation of £5,000. With 31 per cent 
sinking fund and £2,000 of surplus that remained they ha practicalls 
4 per cent. available tor depreciation. A larger sum, however desirable, 
could only be provided by throttling the concern. a 

Mr. Buarr thought that possibly they had another option in 1913 besides 
selling their system- the Government might renew the licence. , 

The CLK said the words were the Government shall take over an 
the Corporation shall gell.“ ? 


The accounts were subsequently approved by a large majority. 
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Mr. J. MiscranraNgE subsequently inquired the position of Mr. A. R. 
Bennett, general superintendent of the telephone department, in view of 
the fact that he was also general manager of Hull Corporation telephones; 
what was his salary or emoluments, and whether, in the judgment of 
the Telephone cominittee, the time had not come when the services of a 
general manager should be exclusively retained by the Corporation for 
this department. 

In reply, Mr. J. ALX XN R said Mr. Bennett had been engaved up to 
the month of March next. All further information could be obtained at 
the town clerk’s office. 


Nelson.—The Corporation decided last week to apply for per- 


mission to borrow £25,000 for electricity supply. 

Ald. Greenwood said the Corporation's borrowing powers had been 
overspent by £14,000, chietly caused by the necessary re-Iaying of mains 
in connection with the change-over from the two-wire to che three-wire 
system, which cost £9,000, the purchase of extra economisers and 
boilers (€2.500), and new batteries (€1,000). The further £11,000 is 
required for extensions of mains. 

Newcastle-on-Tyne.—The Corporation have expended £962,000 
in the construction and equipment of electric tramways. £870,090 
has already been borrowed, and application has been made for 
sanction to a further loan of £128,000. 


New Patent Law in Canada.—A new patent law has been 
passed in Canada, dated Aug. 11, 1903, which remedies several of 
the disadvantages of the old Act and revives patents which may 
have been considered as lapsed thereunder. Under the new Act the 
working of a patent in Canada may be avoided by having the patent 
made subject to the grant of compulsory licenses, should anyone 
requiring the use of the invention apply to the Commissioner of 
Patents for a license Old patents must be brought under these 
conditions by an application to the Commissioner within six months 
of Aug. 11, 1903, and new patents must be brought under these con- 
ditions before grant. As mentioned above, old patents which have 
not been worked nader the old law can be brought under the new 
conditions and revived, but any person who ma have commenced 
the working of the invention or manufacture of the patented article 
in Canada would be allowed to do so regardless of the patent. 
Further, by the new act, Canadian patents now or heretofore cranted 
will not be deemed to have expired by the expiry of a foreign patent 
for the same invention as was hitherto the case. 


Northallerton.—The Council on Monday agreed upon extensiors 
of the public electric lighting. 


Perth —The Council resolved on Monday to borrow £17,000 for 
acquiring the tramways within the burgh. 


Police.— At the South Western Police (Hurt, on Friday, Charles 
Buchanan, electrician, was charged with assaulting Frank Whitehead, 
foreman electrician to Battersea Borough Council. Complainant 
stated that he had to dismiss a number of the Council’s workmen, of 
whom the prisoner was one, on the ground of general slackness. 
Subsequently prisoner assaulted him. A police inspector stated that 
the assistance of the police had been asked to suppress or prevent 
angry scenes among the Councils employ ds — &, or a month's 
imprisonment. 

Poplar (London).—Nernst lauips are to be used experimentally 
for lighting a street in this borough. The Electric Lig hting commit- 
tee report that they have found the first cost greater th an that of the 
ordinary incaudescent, but an improved light is given for a smaller 
consumption of current. 


Railway Station Lighting.—The North British Railway Co. 
have decided to adopt elec ric lighting at their Tay Bridge station, 
goods yard, &c. Current will be taken from Dundee Corporation. 


St. Petersburg. —We referred recently to the forthcoming expen- 
diture of 30,000, 000 roubles about to be made by the municpal 
authorities in the development of the tramways of this city. It is 
now announced that the municipality intend to give preference to 
plant, apparatus and material of home manufacture, orders being 
paced only with foreign firms in two events : (1) When the gooda to 

e supplied are such as are not produced in Russia, and (2) when 
prices quoted by contractors (including duty) are less than those 
quoted by Russian manufacturera. 


Sandgate. — The Folkestone Electricity Supply Co. are prozeeding 
with the laying of cables, the erection of lamps, posts, &c., for the 
electric lighting of the district, the contract for which has been secured 
by the company. The gas company’s contract expires on Nov. 30. 


Sheffield.—The Electric Light committee have authorised exten- 
sions of the mains at an estimated cost of £1,303. 

The general manager of the electric lighting department has reported 
that Messrs. Ballard and. Howard, two employés of the department, had 
invented and provisionally protected a concentric fitting for joining 
cables, and that about 400 of such fittings were already in use on the 
department's mains. The committee have resolved to pay £100 to Messrs. 
Ballard and Howard in respect of the fittings already in use, and of any 
which may be hereafter used, but that they be required to transfer their 
patent rights to some other person or firm, granting or reserving to the 
Corporation full right to manufacture and use (free of payment) such 
numbers of the fittings as the Corporation may require. 


South Africa.—The British and South African Export. Gazrlte 
states that tenders will shortly be invited for the electric lighting of 


Harriemith (Natal). Messrs. Mordey and Dawbarn are the consulting 
engineers. 

The town engineer of Kalk Bay and Muizenberg (two seaside 
suburbs of Cape Town) is said to be in England conducting nego- 
tiations for the purchase of plant required by the municipality for 
electric lighting. 

Mafeking is to be lighted electrically. 
engines for driving. 

Kroonstad (Orange River Colony) Municipality are raising a loan 
for their projected electricity undertaking, and other purposes. 

Electrical machinery was shipped from the United States to British 
and Portuguese Africa during May last to the value of £1,458, against 
£358 1n May last year. 

Natal Government's Supp'ementary Supply Bill provides for the 
allocation of £20,000 for the transfer of the telephone administration 
to new premises, and the conversion of the service to the metallic 
circuit system. 

The Durban Harbour electrician (Mr. G. Stobie) reports favourably 
with regard to a proposal to adopt electric driving for the cranes, 
&c., at the harbour. 

South Shields —The Council have debated the question of the 
construction of municipal electric tramways, and have decided to 
defer the matter till the Tramway committee have made full inquiries 
and obtained information as to the best terms which cau be arranged 
for re-leasing the tramways. 


Strike.—The men employed by the British Westinghouse Co. on 
the new generating station of the Metropolitan Railway Co. at 
Neasden went out on strike on Monday morning. A demand of the 
men for higher wages was, it is stated, refused, and the employós 
(over 300) thereupon struck work. It is stated, also, that the men 
were dissatisfied with what they term “the American system of 
driving“ at the works. The company have apparently had no diffi- 
culty in securing an entirely fresh staff of workmen. 


Telegraph Volunteers.—Orders have been issued by the War 
Otlice for the formation of a field telegraph company by the Post 
Office Rifles; Those who volunteer as dismounted men should have 
a knowledge of telegraphy. 


Trade Union Law.—At Wednesday's sitting of the Trades Union 
Congress a resolution was passed instructing the Parliamentary com- 
mittee to promote legislation “with a view to securing the funds of 
the unions from liability for damages." The speakers expressed a 
desire for a return to the position which the unions had occupied, or 
were thought to occupy, before the judgment in the Taff Vale case. 
The Parliamentary committee were authorised to circularise Parlia- 
mentary candidates and to advise the union electors whom to support 
at the next election. 

The Congress also protested against the Government's insult to labour 
in the selection of the members of the Royal Commission to deal with the 
present position of trade unions as a result of recent legal decisions ; that 
the recommendation of a Comniission to deal with matters so vitally 
affecting the workers. but upon which.no representative workman found a 
place, was inequitable, and could not as a consequence command the 
respect of the workers, and the Congress recommended that no repre- 
sentative workman should give any evidence or supply any information 
to a Commission so constituted. 


Village Lighting.—Redditch District Coun:il were recently 
asked for terms for the supply of electric current for lighting Alve- 
church, and the Electric Light committee recom:nended the Council 
to offer a minimum of 9,000 units per annum at 6 !. per unit at night 
and 3d. by day. 

Warrington.—Sanction to borrow £18,600 further for electricity 
supply has been obtained by the Corporation. 

Wharf Lighting.—The Tees Commissioners have authorised 
Messrs. Bolckow, Vaughan & Co. t» cdopt electric lighting at their 
Eston wharf. 

Wolverhampton.—A special pr'vate meeting of the Corporation 
will be held to-day (Friday) to contiver a report on the negotiations 
between the Corporation and the Lorain Steel Co. with regard to the 
surface-contact tramways. Another meeting will be held on Monday 
to further consider the matter. It is stated that the Council have to 
give a definite reply to the company within a week. 

Yardley.— A committee has been appointed to ascertain the terms 
of the British Electric Traction (o. for the electric lighting of the 
main thoroughfares, especially the proposed tramway routes. It is 
probable the Council will apply for a provisicnal order. 

Sports.—The annual sports of the General Electric Co.'s Peel 
Works staff and employés were held at Bellevue Gardene, Man- 
chester, on Saturday. This was the seventh annual series of these 
sports, and attracted a crowd of between 7,0U0 to 8,000 persons. The 
weather proved fine and the numerous events were well contested. 
The “ Eckstein” cup for the winner of a 220yds. flat race handicap 
was won from scratch by C. L. E. Oakley, of the arc lamp shop, in 
the very good time of 232 seconds, a record at these sports. This race 
was run in seven heats and attracted 63 entries. Music was provided 
by the Salford Police Band, and the presentation of prizes by Mrs, 
Eckatein brought a pleasant function to a satisfactory close. 


It is proposed to adopt oil 
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TRADE NOTES AND NOTICES. 


[Notices for insert ion under this heading must reach us first post Thurs- 
day : New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

Johannesburg Municipal Council invite tenders for 5.441 tons of 
steel rails and fishplates for same, 960 tons of steel Vignoles rails and 
fishplates, also tie-bars, sole joists, guard rails, bolts, nuts, rivets, dog 
spikes, &c. Specifications, &c., may be seen after S.pt. 12 at the 
offices of the Council's consulting engineers, Messrs. Mordey and 
Dawbarn, 82, Victoria-street, Westminster. An advertisement con- 
tains further particulars, "Tenders to Messrs. Mordey and Dawbarn 
by noon Oct. 5. 

Johannesburg Municipality also invite tenders for the supply of 
70 10-ampere, 40 25-ampere and 10 50-ampere energy meters for use 
on & 200 volt 50-period circuit. Specifications (after Sept. 14) from 
the consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoria- 
street, Westminster, to whom tenders by noon Sept. 21. See also 
advertisement. 

Extension. of Twme.—Johannesburg Council also invite tenders 
alternatively for gas-generating plant and for gas motors, or steam 
motors and electric generators and all accersories. Specifications 
from the town clerk (Mr, R. Feetham), Johannesburg, or at the 
offices of the consulting engineers (Messrs. Mordey and Dawbarn), 
82, Victoria-street, Westminster, S. W. Tenders, addressed to Messrs. 
Mordey and Dawbarn, by noon Nov. 10. The tenders will be 
opened, on behalf of Johanresburg municipality, by Lord 
Monkswell, chairman of the London County Council, and Major 
O'Meara, R. E., C. M. G., and will then be handed over to the 
consulting engineers for analysis and report. 


Brighton Corporation invite tenders for the supply of steel girder 
tramrails, fiah-plates, &, tramcars, points and crossings and other 
fittings. Specifications and forms of tender from the tramways 
engineer (Mr. Thos. B. Holliday), Lewes-road. Tenders to town 
clerk (Mr. Francis J. Tillstone), Town Hall, Brighton, by 10.30 a. m., 
Oct. 5. See advertisement. 


The directors of the Isle of Thanet Electric Tramways and Light- 
ing Co. require stores for the ensuing year. Forms of tender from the 
manager and engineer, Mr. R. Humphries, 5*. Peterr, Kent. See 
advertisement. 

Bermondsey (London) Borough Council invite tenders for the con- 
struction, supply and erection of two dust destructor celle, with 
furnaces, flues, &c., and storage bins, water-tube boiler and brick- 
work settings; storage tank, with supports for same ; and exten- 
sions to steam, feed and exhaust piping system ; also for construction, 
supply and erection of two 300kw. steam generators, two 20kw. 
feeder boosters and one 15kw. motor-balancer and sundry switch 
gear and connecting cables. Tenders to town clerk (Mr. Frederick 
Ryall) by noon Sept. 21. 

Kirkcaldy Corporation invite tenders for wiring and supply of all 
fittings complete for installing the electric light in the memorial 
halls in Bennochy-road. Tenders to town clerk (Me. Wm. L. 
Macindoe) by Sept. 14. 

Tenders are invited for the electric lighting of Talbot House, 
central training block and new lecture theatre and laboratory of the 
Marlborough-street Training College, Dublin. Tenders to secretaries, 
Marlborough-street, Dublin, by Sept. 19. 

London County Council invite tenders foz four 5,000 H.P. steam 
engines for their Greenwich generating stationa. Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

Bradford Corporation invite tenders by Ost. 1 for construction of 
&bout 13 miles of light railway or tramway in connection with their 
intended Angram storage reservoir works. | 

Huddersfield Corporation invite tenders by Sept. 16 for about 
30 tons of steel girder tramway rails, with fishplates, tie rods, bolts, 
trolley ropes, bracket arms, overhead line material, &c. 

Salford Electricity committee invite tenders by 19th inst. for 
about 2,500yds. of 7/14 high.tension, plain, lead-covered, insulated 
concentric cable. 

Reigate Town Council invite tenders for water-tube boiler, econo- 
miser and brickwork, steam pipes, &c.; a 200kw. steam alternator, 
switchboard condensing plant, Ke. Tenders by Sept. 17. 

- West Ham Corporation invite tender: by 18th inst. for advertising 
on their electric tramcars. 

West Ham Guardians invite tenders for electrical fittings ard 
engineers’ sundries for 12 months, Tenders by Sept. 16. 

Leeds Corporation invite tenders for concrete engine and dynamo 
foundations at Whitehall-road electricity worke. Tenders by 15th inst. 

Rochdale Guardians invite tenders for new underground cables and 
switchboard alterations and additions, Tenders by Sept. 26. 

Glasgow Corporation Police department invite tenders for wiring 
the Baltic-street baths and washhouses. Tenders by 16th inst. 

Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. Tenders to secretary, Westmoreland-street, Dublin, by Oct. 5. 


Roumanian State Railway authorities invite tenders until Oct. 10 
for electric lighting plant for the railway works at Bucharest. 


TENDERS RECEIVED AND ACOEPTED. 


The following tenders have been received by Chiswick District 
Council for gas-driven sewage pumping plant, compressors and elestric 
lighting sets :— 


Sir Hiram Maxim Elec. Campbell Gas Engine 


& Eng. Co. (accepted) g3, 197 2 0 TTT £3,513 7 6 
Bilbie, Hobson & Co.. 6,500 0 0 Crossley Bros 3,304 0 0 
J. & H. Gwynne 5,305 0 0 Pollock, White aud 
Tangyes Limited .... 4,470 0 0 Waddell ...... . . 3,202 00 
J. Wolstenholme & Son 3,562 10 0 D. Stewart & Co. .... 2,773 00 
Gwynne & Co. ...... 3,527 0 0 Drysdale & Co. ...... 1,930 00 


On the recommendation of the consulting engineers (Messrs. Swin- 
burne, Cooper and Baillie) the tender of the Sir Hiram Maxim Electrical 
and Engineering Co. has been accepted. 

The following tenders have been received by the King’s Norton 
and Northfield District Council for the construction of the permanent 
way of the P'ershore-road tramway :— 


R.W. Blackwell & Co. Currall, Lewis and 

(accepted)... .... £16,892 11 7 Martin £19,195 3 6 
R. W. Pitzmaurice Acme Wood Flooring 

& Covi. sc seee ds 29,202 2 3 VF 18,953 16 9 
Jno. White, jun 24,746 16 0 | Edmund Taylor .... 15,290 18 5 
Geo Trentham 22,108 11 9 | Wm. Griffiths & Co. 13,245 17 3 
James Brunton .... 20,474 18 4 | Geo. Freeman & Sons 18,200 9 3 
R. C. Brebner & Co. 20.229 5 5 Arthur Faulkes .... 17,622 146 
Macartney, Mcklroy J. G. White & Co. .. 17,594 115 

& Co .. . 20,45 2 0 G. Law & Co. (disq.). 15,496 4 8 


Sydney (N. S. W.) City Council have received the following tenders 
for the supply and erection of arc lamps and posts: — 


Pope, Maher & Co. (accepted) ............ £10,398 4 0 
Hl T Ball i iresi Osawa dg 8 . . . 11,525 10 0 
W. T. Henley's Co. 11,215. 78. 1d. and 11,911 4 10 
Crompton: & Co. o‚o‚o vs 11,000 14 0 
Mountios Æ CO. i; v ARE REPLIED 10,949 9 6 
Siemens Bros. & Cob. 10,720 0 0 


The contract is to be completed in nine months, and Cromp'on lamps 
are to be used. 

Sydney Council are also recommended to a:cept the tender of J. 
Stewart & Co. for the erection of electricity station buildings and 
offices at Pyrmont. 


Colchester Town Council have accepted the following tenders:— 
J. G. Statter & Co. (additions to traction switchboard) 499 0 0 
Cross and Cross (erection of car sheds and outbuildings) 1.061 16 7 
The Coiporation have also authorised Messrs. J. G. White & Co. to 
sub-let the following work in connection with their contract for the con- 
struction and equipment of tramways: Bayliss, Jones and Bayliss, 
tiebars ; Ibbotson Bros. & Co., bolts and nuts; Askham Bros and Wilson, 
special work; Jacobs Bros. & Co. (agents for Sociéte Anonyme des 
Acieries d’Ougrée), rails and fishplates. 
Poplar Electric Lighting committee recommends for a:-ep'ance 
the following tendera :— 


International Electrical Engineering Co., year's 
supply of arc lamp carbonLsLssLsLsLss 486 7 10 
H. Edie & Co., pipework ............ eee 67 15 6 


British Insulated and Helsby Cables, seven cable drums. 

The contract for the erection of the Yorkshire Electric Power C.. 
generating station buildings at Thornhill has been let to Mt. H. 
Arnold at over £11,000. 

Pritchetts and Gold have obtained the order for a storage ba'tery 
for the Twickenham and Teddington Electric Supply Co. sub- 
station at Teddington. The battery consists of 260 cells and hasa 
capacity of 750 ampere-hours. 

Siemens Bros, & Co. have obtained a contract from Grimsby 
Corporation for the supply of plant for balancing sub-station and 
underfeed type stokers. 


BUSINESS NOTICE. 


The Electrical Trades Supply Limited, manufacturers and mer- 
chants, announce their removal from Cornwall-buildings, Cornwall 
street, to Britannia Works, Great Charles-street, Birmingham. 


BANKRUPTOIEBS, LIQUIDATIONS, &c. 


Edwin Ward (trading as E. Ward & Co.), electrician, &, 33 
Osborne-road, Southampton, has been adjudicated bankrupt. 

In the Edinburgh Bankruptcy Court on Friday, W. W. Fraser 
sole partner of W. W. Fraser & Co., electrical engineers, Fountain 
bridge, Edinburgh, was examined. Deb‘or began business in 1879, 
and accounted for his deficiency of £1,130 by loss of a motor car 
through fire, legal expenses, loss on stock, overstatement of claims, &-. 

Electrical Turnery, Limited, is being wound up voluntarily, and 
Mr. T. H. Cramp, 66, Berners-street, London, W., is liquidator. 


Electrical Engineering Works for Sale.— Particulars are give 
in an advertisement of modern electrical engineering Works 1 
Salford, which are for sale as a going concern and are equipped Wi 
up-to-date machinery for economical production. Particular Jm 

essra, David Smith, Garnett & Co.,chartered accountants, 25, Po 
street, Manchester, or from Messrs. Wheatley Kirk, Price & Co, 
Albert- square, Manchester. 
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Factory Premises and Land for Sale.— Newly built freehold 
factory premises, conveniently situated in the northern district, are to 
be let or sold. Particulars from Messrs. Dunn and Hilliard, solicitors, 
1, Guildhall-chambers, Basinghall-street, London, E.C. See also 
advertisement, 

The Land Co., 63, Cheapside, London, E.C., advertise for sale plots 
of freehold land in healthy and improviug localities. 

Plant, &c., for Sale.— Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E.C. See 
advertisement. 

A combined Davey-Paxman compound engine and E.C.C. con- 
tinuous-current shunt-wound dynamo, with switchboard and iustru- 
ments, &c., are advertised for sale on another column. Applications 
to Messrs. Gordon, Wilkinson & Co., Knifesmithgate, Chesterfield. 


Messrs. Pollock, Brown & Co., Union Wharf, Southampton, have 
Wheeler condensing plant for sale. See advertisement. 

A new inverted high-speed engine, suitable for dynamo driving, is 
for sale, by Messrs. David Carlaw & Sons, 11, Finnieston-street, 
Glasgow. See advertisement. 

The Western Electric Co, North Woolwich, London, E., have for 
sale electric lighting plant in full working order, which is shortly to be 
replaced by plant of greater capacity. Some particulars are given 
in an adverticement. Further information from the company. 

Blectric Wiring Tables.—A second edition of Mr. W. Perren 
Maycock's Tables and Memoranda” is issued. The work has been 
carefully revised and corrected, and the new wiring rules of the 
Institution of Electrical Engineers have been incorporated. 

Engine, Boiler, &c, Insurance.— Au interesting report is issued 
by the Engine, Boiler and Employers’ Liability Insurance Co., 12, 
King-street, Manchester, from the chief engineer of the company 
(Mr. M. Longridge) concerning its operations for the year 1902. 
The chief features of the report are those incidents from the daily 
experiences of the company, which convey to u:ers of steam and elec- 
trical machinery a fair idea of the kind of risks the use of such 
machinery involves, and some hints as to the methods by which these 
risks may be reduced. An important section of the report is that 
dealicg with the inspection and insurance of electrical machinery, 
which shows the progress of this branch of the company’s business 
for the year 1902, the fourth complete year since the establishment 
of an electrical department. 


Catalogues, &c.—The Howard Cunduit Co. have ready an interest- 
ing pamphlet describing the Howard asphalt solid system of conduits, 
and illustrating the methods of constructing cable ducts on this system. 

Messrs, Holden and Brooke have ready lists Nos. 40 and 41 dealing 
respectively with exhaust steam injectors for boiler feeding, heating, 
raising and circulating water, heating buildings by means of exhaust 
steam ; and lifteraand ejectors for lifting or forcing water to a height, 
conveying long distances on the level, mixing or extracting liquids, 
semi-liquide, or gases. 

A new theet list of Brockie-Pell arc lamps is available, and can be 
obtained from the Brockie-Pell Arc Lamp Limited, 60, Worship- 
street, London, E.C. 

Some new particulars and price lists of Sunbeam” electric 
incandescent lamps are being sent out, and copies can be obtained of 
the Sunbeam Lamp Co, Park- road, Gateshead-on-Tyne. The 
particulars contain useful hints to users of the electric light. 


The Rhodes Electrical Mfg. Co. have ready a new list of 
continuous-current R.E. type motors. 


An illustrated list of electrical sheets for dynamos and transformers, 
in squares, rectangles, &c., is issued by Messrs. Turner Bros., 124, Upper 
Thames-street, London, E.C. 


Imports.—The following are the valucs of imports to this country 
during August last :— 

Electrical machinery, £33,791; telegraph cables and apparatus, £8,381 ; 
other electrical goods and apparatus, £78,407. The respective totals for 
the eight months ended Aug. 31 were £391,537, £42,112 and £499,807. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufac- 
tured electrical 9 and material (including 5 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 2 to 8, with the ports of 
destination 

Africa - Alexandria, £46; Cape Town, £336; Durban, £1,619. 
Australas ia Adelaide, £166; Auckland, £409; Perth, £175; Sydney, 
£1,157; Wellington, £257. Brazil—Pernambuco, £44. Burma—Ran- 
goon, £79. Ceylon—Colombo, £458. China—Shanghai, 54 tons old 
cable strippings. Coronel, 442. Dutch Guinea—-Surinam, £50. France 
—Dunkirk, £140. Germany—Hamburg, £25. Gibraltar, £60. Holland 
Amsterdam, £25; Hong Kong, £23 (telegraph material). India 
Bombay, £106; Calcutta, £1,444; Madras, £227. Japan—Yokohama, 
£21. Fortugal— Lisbon, £60. Straits Settlements—Singapere, £117. 
Turkey—Constantinople, £60. United States—Boston, £23; Westport, 


£894 (including £579 telegraph wire). Total £8,019, against £6,650 in the | 6,6501 H. 


corresponding week last year (Sept. 3 to 9). | 


PATENT RECORD. 


qa 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to public inspection 
unlil after acceptance of Complete Specification. Thenumes within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed. 

Unk ss otherwise stated, the application is made in London. 


March 18, 1905. 

6,249 G. Spsrryn and W. H. Woop. Birmingham. Tumbler switches. 

6,257 F. W. Crank and KELVIN AND JAMES WRITE. Glasgow. Lighting 
of mariners’ com passes. 

6,282 C. D. ABEL. Automatically extinguishing lights after burning a 
given time. (La Compagnie Anonyme Continentale pour la 
Fabrication des Compteurs de Gaz et autres Aprareils, France.) 

6,285 E. A. CAROLAN. Devices for testing lamp globes. (G. E. Co., U.S.)* 

6,288 J. S. Peck. Windings for transformers. (Date applied for March 21, 
1902, date of application in U.S.)* 

6,510 F. KrrrH-JONES. Electric ignition devices for explosion motors, 

6,516 A. Hertz.  Alternating-current generator especially for purposes 
of ignition in explosion motora. 


March 19, 1903. 

6,317 G. Davis, Fusible wires for electric circuits. 

6,551 R. Legs. Manchester. Trolley guide for electric tramcars, 

6,557 HANS von Kramer. Bath. Electric controllers. 

6,538 H. C. Harrison and A. STgVENSON, Electrolytes used in deposition 
of metals. 

6,542 R. WAR D. Manchester. Safety guard for vehicles. 

6,544 C. SHoRE and C. Heap. Manchester. Electrical call apparatus. 

6,557 W. E. HircH. Birmingham. Cable conductors. 

6,566 A. KusEBAUCH. Electric lamps. (Date applied for, March 21, 1902, 
date of application in U. S.)“ 

6,567 and 6,568 F. C. NRWELTI. Brake apparatus for electric railway 
vehicles. (Dates applied for, March 29 and April 1, 1902, dates 
of application in U. S.)“ j 

6,576 W. BEST. Electrically igniting miners’ safety lamps. 

6,405 T. Hamitton-ADAMs. Carbon holdera for arc lamps. 


6,406 T. HaAMILTON-ADAMS. Solenoide. 
6,415 E. SADLER. Electric indicators. 
March 20, 1902. 
6,454 G. SrERRYN and W. H. Woop. Birmingham. Two-way tumbler 
switches. 
6,450 J. A. Rr gr. Worcester. “Vita” spark breaker or intensifier for 


motor vehicles. 

6,477 J. H. PHELPS and J. C. Bowrg. Cardiff. Electro-therapeutic high. 
frequency apparatus. 

6,485 E. A. CAROLAN, Controllers. (G. E. Co., U.S.) 

6,484 and 6,488 bi A. CABOLAN. Alternating-current transformers, (G. E. 
Co., U.S.). l 

6,485 E. A. CAROLAN. Reactance coils. (G.E. Co., U. S.). 

6,486 E. A. CanoLAN. Induction motor armatures. (G.E. Co., U.S.). 

6,487 E. A. CAROLAN. Alternating-current induction motors. (G.E. Co., 


U.S.). 
6,490 E. A. CaroLaN, Switches. (G.E. Co.. U.S.). 
Alternating-current motors. (G.E. Co., U.S.). 


6,491 E. A. CAROLAN, 
6,492 E. A. CAROLAN. Automatic regulators for alternating-current sys- 
(G.E. Co., U.S.). 


tems. (G.E. Co., U.S.). 

6,495 E. A. CanoLAN. Electric metering systems. 

6,494 E. A. CagOLAN. Controlling division of load between synchronous 

motor-generator sets. (G. E. Co., U. S.). 

6,495 E. A. CAROLAN. Systems of electrical distribution. (G. E. Co., U. S.). 

6,496 E. A. CA ROLAN. Collector rings for dynamo-electric machines and 
securing them into position. (G. E. Co., U. S.). 

6,197 E. A. Ca nOLAN. Electric railways. (G. E. Co., U. S.). 

6,498 E. A. CAROLAN. Preventing accumulation of static electricity upon 
belting. (G. E. Co., U. S.) ' 

6,499 E. A. CaROLAN. Machines for coating fabrice. (G. E. Co., U.S.) 

6,500 E. A. CaROL Ax. Dynamo-electric machines. (G. E. Co., U.S.) 

6,501 E. A. CaRoLaN. Forms for winding coils. (G. E. Co., U.S.) 

6,502 E. A. CAnOLAV. Electric coil-forming apparatus. (G. E. Co., U. S.) 

6,510 C. O. Bastian.. Electrolytic electricity meter. 

6,515 VickgRs Sons AND MAXIM and A. D. WILLIAMSON, 
regulation of electric motors. 

6,528 H. Lea. Electrical insulators. 

6,537 P. G. Moors. Liverpool. Electric lamps with rare earth filamente, 

„540 I. H. Parsons (Gent & Co.) Switches. 

,556 K. W. Bogntgn. Berlin. Electric stove or oven. 

March 21, 1903. 


Operation and 


581 W. LEDDEN. Liverpool. Switches for trolley lines. 
601 W. A. PnuiLLIPS and F. Hutcuiss. Covering wire with fibrous 
materiala. 


6,605 J. G. HOLMSTRÖM. Combined telephone receivers and transmitters.“ 
6,651 A. W. SHARMAN. Production and application of high-frequency 
currenis. 
6,655 B.T..H. Co. and E. B. WEgpMonE. Switches. 
March 23, 1905. 
PanrINGTON, . Rutherglen, Electric appliance for cleaning 
windows, 
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6,660 B. BRANDER. Support for hand set of combined 
telephones. 

6,070 W. W. CASHMORB and R. J. ALPE, Birmingham. Sparking plugs. 

6,671 J. HIN BOTTOM. Liverpool. "lelephonic and signalling apparatus. 


6,680 D. M. STEWART. Switchiog apparatus for slot junction in conduit 


Birmingham. 


tramways. 
6,718 and 6,719 T. von ZwEIGBERGK. Automatic controller for electric 
circuits. 


6,725 H. T. Dawson and H. A. Dawson. Electric ignition for internal 
combustion motore. 

6,735 M. W. O'CosNELL. Candle fittings of ir candescent lamps. 

6,740 Siemens Bros. & C>, Photographically recording characters in 
printing telegraphs. (Siemens and Halske A G., Germany.)“ 

6,741 Siemens BROS. & CO. Telephonic exchanges. (Siemens and Halske 
A. G., Germany.)“ 

6,742 SIEMENS Bros, & Co. Telegraphically recording type- written 
characters. (Siemens and Halske A.G., Germany).“ 


March 24, 1903. 
6,769 J. T. Dawes. Liverpool. Magnetic separators. 
6,784 A. L. BAN. Manchester. Voltage regulatora for use in charging 
storage batteries.“ 
6,792 G. B. Barren. Electric interrupters. 
6,806 G. A. NussrauM. Microphones. 
6,829 S. G. Brown. Relay working of subinarine cables. 
6,852 T. W. VanrEkv. Electrical measuring instruments.“ 
6,853 E. DRAULETTE, Electric vehicles. 
March 25, 1903. 
6,878 A. BRIER. Fleetwood. Insulators for conductors. 
6,887 J. MoncaN. Keighley. Operating switches and points of electric 
railways and tramways. 


6,892 I. V. ZEALANDER and M. Cummins. Manchester. Rail bond. 
6,911 H. McGowan. Adjustable electric light pendants or fittings.“ 


6,926 A. MvinuEAD.  Telegraphy. 

6,928 E. A. CaROLAN. Electric metere. (G. E. Co., U.S.) 

6,950 La Société Eg TRO-MEkTALLURGIQUE FRANCAISE. Method of deoxi- 
dising and carbonising molten iron or steel. (Date applied for, 
March 25, 1902, date of application in Belgium.)* 

6,951 A. G. Broxam. Alternating-current metere. (Luxsche Industrie- 
werke, A.G., Germany.) 

6,952 and 6,953. G. A. Goopson. Electric ignition for internal combustion 
engines.“ 

6,954 J. Diamant. Forming lead peroxide on plates of accumulators. 
March 26, 1903. 

6,958 J. D. R. BLAlNx. Godalming. Dynamo-electric generators and 
motors. 

6,968 A. R. Urwarp. A form of electric lamp. 

6,977 G. W. SHEPHERD, Manchester. Trolley wheels. 

6,978 J. Brack. Liverpool. Underground conduits for electric tramwaya. 

6,998 E. A. CLAREMONT and J. STRATTON. Manufacture of stranded con- 

duc! ora. 

7,022 J. Y. JouwNsoN. Varying the self-induction of induction coils and 
ar plication thereof to measurement of velocity of bodies in motion. 
(Elektrizitäts A. G. vorm. W. Lahmeyer & Co., Germany.) 

7,026 SIEMENS Bros. & Co. and L. M. G. Ferreira. Apparatus for 
detecting whether railway or like points are in correct position, 
and an electrical switch for use therewith.“ 

7,027 A. G. PBLoxaM, Production of iron and steel. 
Metallurgique Francaise, France.) 

7,044 R. E. C. WETHERELL. Transmitting signals to a travelling locomo- 
tive from stationary contacts on the permanent way. 

7,051 G. Suanries. Driving gear for electric tramcars and power-driven 
machinery. 


(La Société Electro- 


March 27, 1603. 
Birmingham. — Electrical connections. 


7,064 F. W. LANCHESTER. 
Glasgow, Electric ignition for internal combue- 


7,071 W. B. BURCHALL. 
tion engines. 

7,079 T. COLER V. Manchester. Stationary signals indicating stopping 
places of electric tramcars. 

7,107 R. BrepacH Germany. Electric drill." 

7,125 T. TayLor and G. H. IDE. Birmingham. 

7,125 H. Stokes. Series- parallel plug adapter. 

7,133 S. Bascu. Secondary batteries. 

7,154 E. A. CAROLAN. Methods of coating and impregnating porous 
materials with oils, varnishes or the like. G. E. Co., U.S.) 

7,155 E. A. CakoLAN, Suspending overhead conductors. (G. E. Co., U.S.) 

7,136 E. A. CAROLAN, (ilote holders. (G. E. Co., U.S.) 

7,157 E. A. CaROLAN, Selective transmitting system. 

7,158 E. A. CancraN, Protecting electrical apparatus. 

7,159 and 7,141 E. A. CA ROLAN. Alternating-current motors. 
U.S.) 

7,140 E. A. CAROLAN. 


Conduit boxes. 


G. E. Co., U.S.) 
(G. E. Co, U.S.) 
(G. E. Co., 


Electric railway apparatus. (G. E. Co., U. S.) 

7,142 E. A. CA nOLAN. Electric metering systems. (G. L. Co., U. S.) 

7,155 A. C. Baronto. Stenotelegraphic transmitting and recording 
systems and apparatus. 

7,184 E. L. JosgrH and G. GARDNER. 
munication telephones.“ 


Switching devices for intercom- 


7,191 G. H. Rayner. Protecting underground cables or conduite. (C. 
Wilhelm, Germany). 5 
March 28, 1905. i 
7,221 P. Harris & Co. (Lrb.) and S. BELCHER, Birmingham. Electrically 


stopping the pendulum of a metronome (or the like) for recording 
accuracy in measurement of time. 

7,283 S. Wiser. Rochdale. Loose handle aud quick brake combined 
switch and fuse. 


SPECIFICATIONS PUBLISHED. 
NorE.—All Specifications can be obtained at the uniform price of 8d. each. 


1902. 


15,842 Ercnkris. Switches for electric hoista. 

16,541 VIERTEL and Ggurt DER SIEMENS & Co. Prevention of formation 
of deleterious vapours by electric discharges in the air. 

16,706 SrRIcKrAND. Galvanic cells. 

16,711 SIEMENS BROS. & Co. and DiksklhORST. Electrical conductors. 

16,776 HoRSFALL and CRow1HER,. Electric safety clutch for hoista. 

16,839 Siemens Bros. & Co. and LyVDALL. Polyphase induction motore. 

16,920 BowELL and PEARSON FIRE ALARM SYSTEM (Lrp.) Fusible device 
for automatic fire. 

18.517 B.T.-H. Co. tp.) (Wood). 

18.527 B.T.-H. Co. (Read). Starting devices for electric motors. 

18,920 Martin. Manufacture of insulated wires. 

19,097 CALLENDER'S CABLE AND CONSTRUCTION Co. and HASTINGS, 
ratus for breaking arcs, 

19,172 LiMANcE, Devices for operating trolley arms. 

19,474 SrAx LEV. Cable conduits. 

19,0688 and 19,689 Venritys Limiten and RIDINGS. 
arcing mechanism, 

19,827 Dotter ELECTRIC Traction (Lro) (Dolter). 
systems. 

19,842 MacranLang. Switches. 

20,023 Reprorp. Trolley-wire holders. 

20,074 Wirtz and Hamitton-Abams. Are lamps. 

20,199 Brockie. Construction of arc lamps. 

20,230 Bass and WEST. Electric railway signals. 

20,445 WorskLEY TOOL AND Motor Can Co. (Ib.) and Austin. Terminals, 

20,485 PearD and Dew. Electric safety fuses. 

20,700 Timms. Electrical fire alarm. 

20,865 Van HoovboNK. Attaching sconces to walls, ceilings, &c. 

22,017 Devonsuing. Conduits for underground electric traction. 

22,184 Lewes and Kirke. Electrical signalling and controlling apparatus, 
chit fly designed for artillery purposes. (Secret document under 
sec. 44, Patents, &c., Act, 1883.) 

23,047 Guy. Tubular metallic telegraph and machinery therefor. 

23,323 Tolk T. Sparking plugs for internal combustion engines. 

28,858 JonNsoN (A. Wolf, Jun., & Co.). Therrno-electric batteries. 

24,122 SriEs and Tutt. Arc lamp. 

26,746 Lamme. Electric motors. 


Arc lamps. 


Appa- 


Carbon feeding and 


Sut face-contact 


(Date applied for, Dec. 26, 1901.) 


1903. 

1,006 WirkrNsoN. Trolley arms. 

2,067 Brown. Electric controllers. 

2,239 Bay iss and Browne, Electric wiring. 

4,416 FAIRWEATHER (General Storage Battery Co.). 
battery plates. 

5,185 Kotyra. Electric transmitters for use in telegraphy. 

7,107 BnEgnacH. Electric drilling machines. 

8.584 OkSTERREICHER and NEMELKA. Electric signalliog for railways. 

8,600 Faunestock. Telephone transmittere. 

8,833 Jonsson, (Chemische Fabrik Griesheim Elektron). Electrolytic 
preparation of permanganate of alkaline earth metals and other 
heavy metals and the obtaining of by-products in the process. 

11.426 Lixp. Vibrators for sound telegraph apparatus. 

12,119 Evans (A. E. (i). Receiving electrical vibrations with electrolytic cells 

12,205 Scuupert. Electric burglar alarms. 

12,644 Spooner. (Magnetic Ore Separating Co. Proprietary, I. td.) Pro- 
cess for the separation of zinc blende from ores with which it is 
associated, 

12,65 Mitver. Eletric burglar alarms for vaulta, safes, &c. 

12,968 ScuWENKE, Portable electric lamp. 

12,982 KCHIN KA. Conduits. conductors and contact devices. 

12,985 Sigmens Bros. & Co, (Siemens and Halske A.G.). Installations 
for starting and working a number of independent electric motors 


Producing storage 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 
NEW COMPANIES. 


AEROZONE (LTD.)-—Reg. Sept. 2, capital £12,000 in £1 shares, to 
acquire from J. Harris certain patents relating to improvements in the 
purification of air, and to carry on the business of an electric company, 
purifiers of air, electricians, mechanical, electrical and ventilating engi- 
neers, manufacturers and suppliers of ozone, electricity, «c. The 
subscribers are W. L. Grimwade, A. E. Sherman, electrician, G. E. B. 
Kilner, R. Burn, engineer, R. Jones, J. Abrahams and F. G. MceEwen. 
chemical engineer. First directors, J. Harris, and others to be appointed 
by subscribers. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Reg. Sept. 4, capita! 
£3,000 in £1 shares, to cariy on the business of manufacturers of and 
dealers in electric and other fuses and electric accessories and appliances, 
electricians, electrical engineers and contractors, We. The subseribers are 
W. Macdonald, G. E. Heyl-Dia, engincer, P. N. Avent, A. O. Hoercher, 
A. G. Morris, D. B. Macbride, engineer, and W. 8. Rouse. First directors, 
G. E. Heyl-Dia and W. Macdonald (both permanent). 


ELECTRO-POST RAILWAY CO. ‘LTD )— Reg. Sept. 4, capital £100 in £l 
l shares, to construct, maintain and operate installations, cables, wires ar 
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other works for the generation, supply, distribution and employment of 
electricity, to manufacture and deal in engines, motors, machinery, rolling 
stock and materials for use in connection therewith, &c. 


GLASGOW ELECTRIC CRANE AND HOIST CO. (LTD.)—Reg. in Edinburgh 
Sept. 4, capital £100,000 in £10 shares, to acquire the patent rights 
granted to the Benrather Maschinenfabrik A.G. to carry on in the United 
Kingdom, Germany and elsewhere the business of makers of and dealers 
in electric and hydraulic cranes, hoists, lifts and all kinds of lifting and 
conveying machinery, engineers, boiler makers, &c. First directors, 
W. Beardmore, D. Vickers, A. D. Williamson and J. Hamilton. Reg. 
office, Parkhead Forge, Glasgow. 

WAVE POWER CO. (LTD.) — Heg. Aug. 27, capital £12,000 in £1 shares, 
to adopt an agreement between the Morley Fletcher Wave Power System 
(Ltd.) and its liquidator to acquire letters patent, rights, concessions, &c., 
relating to any system for employing or utilising sea or other wave 
power, and to carry on the business of an electric light and power and 
hydraulic power company in all branches. First directors: B. M. 
Fletcher, H. G. Smith and L. E. Smith. Reg. oflice, 33, St. Swithins- 
lane, London, E.C. 


LIENS, &., REGISTERED. 


BATH ELECTRIC TRAMWAYS (LTD.) — Mortgage dated Aug. 29, 1903 
(supplemental to mortgage of July 14, 1903), to secure £10,000, has been 
registered. Property charged, 2s. 6d. per share unpaid on preference or 
preferred ordinary share capital. Holders, Union of London and Smith's 
Bank. 

LANGDON-DAVIES MOTOR CO. (LTD.)—Issue on Aug. 13 of £1,500 
debentures, part of series created Oct. 15, 1902, to secure £6,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £3,300. 

SHERARD COWPER.COLES & CO. (LTD.)—Issue on Aug. 14 of £500 
debentures, part of series created by resolutions of Dec. 3, 1901, and 
Feb. 7, 1902, to secure £6,500, charged on property of company, present 
and future, except uncalled capital. No trustees. Previously issued of 
same series, £5,675. 


CITY NOTES. 


[e 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 26,^,d. per oz. (Sept. 10). Consols 89,', —89 6 for money, 89,7, — 
89/5; for account; 24 per cent. 89—894 (Sept. 10). Consols Pay Day, 
Oct. 1; Stocks and Shares Continuation Days, Sept. 28 and Oct. 12; 
Ticket Day, Sept. 20; Pay Days, Sept. 11 and 30; Mining Share Carry- 
over Days, Sept. 25 and Oct. 12. 


— — 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (L Tn.) — The 
report of the directors for the year ended June 30 states that, after pay- 
ing interest (£2,500) and charging £5,096. 3s. 9d. for depreciation, the 
profit is £16,594. 14s. 11d., added to £2,832. 38. 5d. from last year. The 
directors propose to carry £2,000 to reserve, to pay a dividend of 8 per 
cent. (less tax) (£12,000), and to carry forward £5,426. 18s. 7d. 


FORT WILLIAM ELECTRIC LIGHTING CO. (LTD.)—The report for the 
past year shows an increase in receipts and a decrease in expenditure, 
and recommends a dividend of 24 per cent. In consequence of increased 
demand for current, a 40 H. p. oil engine has been installed, and arrange- 
ments have been made with the principal hotel-keepers for supply of 
current. 


GREAT NORTH OF SCOTLAND RAILWAY CO.— At the meeting on Mon- 
day the chairman (Mr. Ferguson) said that the competition of the elec- 
tric tramways in the neighbourhood of Aberdeen had cut into the receipts 
of suburban trains, and the projected new trams towards Donside on the 
one hand, and up Deeside on the other, were sure to prove serious rivals. 
The directors were, therefore, considering whether they could not adopt 
some description of motor carriage. 


MOTOR MFG. CO. (LTD)—AÀt the meeting on Monday the chairman 
(Mr. W. B. Pritchard) said that during the past year their successes had 
been very considerable. Since the statutory meeting the Automobile 
Club's 650 miles reliability trials had taken place, and their 8 n.r. ear 
gained the gold medal, the highest award given in its class. They only 
lost 18 marks out of a possible 3,000. Nineteen cars of leading French, 
German, American and English makes competed. In July last, during 
the Gordon-Bennett fortnight, their 20 R. P. car gained the silver medal in 
the speed contest, being beaten only by a car of much greater horse-power. 
They had also secured other prizes and awards. During the three months 
which had now expired their sales had been £6,000 more than for the 
corresponding period last year. 

PEARSON FIRE ALARM (LTD.).—This company has acquired the exclu- 
sive rights for the use of the Schoppe automatie thermostat in the 
British Empire, in conjunction with its own system. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed Sept. 16 a special settling day in, and have granted a quota- 
tion to, 71,000 44 per cent. fully and partly paid £5 cumulative preference 
shares of the Metropolitan Electric Supply Co. ( Ltd.). 

WESTERN UNION TELEGRAPH CO.—The usual quarterly dividend of 
1} per cent. has been declared. The directors’ report for the quarter 
ending Sept. 30 (partly estimated) shows net receipts $2,400,000, an 
increase of $153,000. After payment of dividends and interest on bonds, 
there is a surplus of $97,000. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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P Wook E Im AGGREGATE. 
ended No. of Inc. 
E (a) weeks Amourt Dos. (a) 
£ £ & £ 
Aberdeen Oorporation...Sept. 5 | 1,512|4- 169) 14 | 18,756 |+ 2,585 
Ayr Corporation. m is sas i ios 
Barnsley .......—.—......| Aug. 28 257 5430 6,257 bes 
Birkenhead ............. . Sept. 6 | 1,333 + 72 s ns 
*Birmingham Tramways; , 5| 51994 62 9 | 46,430 + 1,667 
*Blackburn Corporation. „ 4 788 — 199 825 | 20.531 '+ 442 
Blackpool Corporation.. , 5 1,625 — 447 522 | 27,370 |+ 377 
Blackpool and Fleetwood s pia i wes " en 
Bolton Corporation ...... „ 61,9147 182 23 | 43,774 |+ 5,826 
BournemouthCorporat'n| „„ 2 1, 450 ... 25 | 25,094 T" 
*Bradford Corporation... „„ 6 | 40355 4 343| 24 | 88,908 ,-- 15,159 
Brighton Corporation ...| „„ 61,107 — 6 41, 26,185 + 5,030 
Brisbane Tramways...... July 22 2,215 P 14 5 | 6,769 |- 16 
*Bristol Trams & Carriage Sept. 4 5,199 ＋ 221 15 81,818 4 10,812 
Buenos Ayres & Belgrano Aug. 9 2,610 — 431| 16 | 18,778 ＋ 900 
Burnley Corporation sept. 5| 8444" €9) 25 | 26,081 |+ 5,949 
Durton Corporation . (Aug. 25 359 | e 4| 1,730 "n 
Calcutta Tramways Oo. Sept. 7.|R35,7€0|-- R5€32) 10 |R:14,522 ＋ RT74,357 
Camborne-Redruth ..... | „ 7 135  ... 44 | 5,285 as 
Cardiff Corporation ...... „ 52,037 ＋ 413) 23 | 46,161 714, 255 
Carlisle Tramways Co... Ms i ies bas a av 
Central London Railway; „ 5 5, 493 — 170, 10 | €0,928 |— 1,948 
Chatham & Dist. Lt. Rys „„ 5 7347 173| 35 | 18,642 a 
City & South London Ry.“ „ 6 2.415 — 242, 10 | 24,274 |- 3,061 
Cork Elec. Trams, CO.. „ 3 655 — 239, 25 | 18,576 |- 1,516 
Devonport & Dist. Tram:| Aug. 28 482 — 15 344| 15,337 + 425 
Dover Corporation ...... Sept. 5 | S10;+ 10 125 | 5815 |* — 90 
Dublin & Lucan Rlwy...| „ 6 165/+ 18| 10 1,500 4 80 
Dublin Southern Dist....| „ 41,160 - 49) 9 |12,812, + 6108 
Dublin United ... ..... „„ 4 4,545 136; 19 39,851 ! 
Dudley—Stourbridge ...| Aug. 28 938 ＋“ 14, 344, 28,692 |+ 2,915 
Dundee Corporation Sept. 2 956 | + 64 16 | 13,939 |+ 1,515 
East Ham Council ....| „ 5 758 | + 225 23 | 16,071 |+ 5,097 
Gateshead & Dist. Tram: Aug. 28 54 7 57, 344 29,671 |+ 4,525 
Glasgow Corporation .. Sept. 5 13,625 4 1,041 14 187,356 | + 20,538 
Gravesend —Northfleet ..| Aug. 28 | 524% 124, 343 8140 |+ 408 
Greenock & Port Glasgow] , 28 652.4 KE 344, 18,720 |+ 1,492 
: ; fl » 19 1,6604 7 165 
Halifax Corporation.. „ 25 1.480 f 45 21 , 51,194 |+ 5,576 
Hartlepool Tramways .. „ 28 326|- 50 344 9,295 + 413 
Hull Corporation .. . Sept. 5 | 1,847;+ 64,125 42,074 + 1,925 
Ilkeston Corporation.. „ 2 192| .. 116 3,565 .. 
Isle of Thanet Co.. „ 5 | 1,508 — 193° 10, 14,821 |- 354 
Kidderminster & Dist... Aug. 28 148 - 12 344 | 4,541 ＋7 205 
Lanarkshire Trams Co....Sept. 3 | 591 | . . : 85 | 4,209 s 
Kirkcaldy Corporation. ess ue s | -— id Te 
Leeds Corporation.. .. „ 5 | 5,452/+ 123' 23 131,049 |+ 7,523 
Liverpool Corporation... Aug. 29 10, 400 — 268 35 350,084 | + 11,875 
Liverpool Overhead Rly. S-pt. 6 | 1,714'+ 10€; 10 17,224 + 938 
London County Council.] Avg. 29 {10,163 '+1,725| 122 217,052 4 51,752 
Lowestoft Sept. 5 357) ... 7 2.505 us 
Manchester Corp. ..... „ 9 1,890 46,0780 12 145,009 |-- 77,755 
Mersey Railway ........ „ 51,248 + 10 10 13,299 |+ 2,451 
Merthyr. -sa ... | Aug. 28 203;- 18 344, 6, 789 — 247 
Middleton .. „ 28 419 ＋ 23 349 11,248 1,560 
Newcastle-on-Tyne Cor; Sept. 5 | 5,590 / 4£8] 10 , 34,328 |+ 6,002 
Newport (Mon.)) 1 489 ＋ 158] ... ja s 
*Oldham, Ashton & Hyde Aug. 28 | 560 — 11) 343 19,745 |+ 1,586 
Perth(W.A.) Elec. Trams Sept. 4 | 1,178 |-- 188 835 | 40,457 8,850 
Peterborough ........... | Aug. 28 178| 31 | 5,020 T 
Poole & Dist.. .. „ 28 | 442|* 62/ 343 10,471 1, 606 
Portsmouth Corporation Sept. 5 | 2,321/+ 2180 ... n^ eni 
Pot terien. . ..... Aug. 28 | 1,579 |- 44 zn 53,122 '+ 2,869 
Reading Corporation ...Sept. 3 687| ... 6 | 4,279 is 
Rothesay .4....-.. Aug. 28 325|-  24| 344 5,597 ,+ 1,640 
*Balford Corporation...... Sept. 7 | 4,048 | 1,229 23 | 87,552 727, 025 
Sheerness ............ . . . . Aug. 26 97| — | 20 | 1,969 Y 
*Sheffüield Ccrporation .. Sept. 6 | 4,703|+ 329| 10 | 47,475 |+ 3,791 
Southampton Corp.. =... " pi ve sss T ys 
. Bouthend Corporation... s T wad m: eis 
Southport Tramways ..|Aug.28 | 285/+ 36] 344 10,845 |+ 1,995 
*§, Staffordshire Trams.. „ 28 | 1,096/+ 320| 344! 30,328 '+ 3,684 
*Sunderland Corp. .....|Sept. 6 | 1,374/+ 47 23 | 29,549 |+ 810 
Swansea Trams. . Aug. 28 602 f 12! 344| 17,888 |+ 1,518 
Taunton Trams. ,, 28 70 — 15) 344| 2,123 |- 192 
Tynemouth & Dist. =! „ 28 477|- 50 344| 11,198 |+ 1,014 
Tyneside Trams Co...... Sept. 2| 389 45 11,427 M 
Wallasey Dist. Coun. ...|| ,, 5 772|+ 34725 | 17,179 |+ 2,191 
NORMEN District) „ 28 | 427 7 101| 344| 13,523 |+ 6,776 
Wrexkham . . . . p 28 1485 .. 21 | 3,098 re 
Yorkshire Woollen Dist.) „ 28 497; ... 


27 9,265 | .- 


(a) These comparisons are with the corresponding period last year. 
: Partly electrical, t Minus 8 days. 1 Minus 2 days. J Plu 8 days. § Plus 2 days 
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* In calculating the yield, allowance has been made for acerued Interest, but not for redemption, t Ex Dividend. 1 The London Stock Exchange Commiitee have refused 
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NOTES. 


THE crop of Papers garnered at this year’s meeting of the 
British Association seems of fair average quality, but must be 
threshed and winnowed before we can weigh the addition the 
harvest has made to the granary of knowledge. Some of the 
electrical Papers of greatest interest are placed before our 
readers, in full or in abstract, in this issue. The discussions on 
these Papers, most of which are also recorded, were in only a 
few cases of striking worth. The quality of an expected debate 
could not be gauged beforchand by a consideration of the 
subject treated of in the Paper. Papers anticipated to provoke 
discussion have, at times, failed dismally in that respect, and, 
unhappily, the compensating converse is not true. For 
example, Mr. Cramp's Paper on single-phase repulsion 
motors, describing considerable developments in a field of 
both practical and theoretical interest, went quite undis- 
cussed. Perhaps the reason for this unevenness in the 
quality of the debates lies in that absence of opportunity for 
preparation under which the debating champions suffer. 
A better chance of preparation might be afforded if copies of 
the Papers were printed by the British Association itself and 
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put into circulation a few days before the reading. That this 
precaution in itself would ensure a good debate is not to be 
admitted, however, in face of the experience which befell the 
Paper we mentioned above and Mr. SWINBURNE's Paper on 
thermodynamics. For both these Papers were in the hands of 


those especially interested a day or more before they were read. 


— — 


Ir was hoped that Mr. SWINBURNE’S Paper, especially, 
would lead to a thorough discussion; the advantages and 
disadvantages of the standard and of the proposed systems of 
thermodynamies might then have been clearly brought into 
the light for the first time. Instead, what was effected was 
the exposure of a vast morass of misconception, in which all 
the speakers floundered more and more hopelessly. The 
orthodox were one and all palpably ignorant of Mr. SWIN- 
BURNE'S hopes and intentions; and the heterodox, repre- 
sented by the solitary author, had to all appearances no con- 
sciousness of the spirit of the standard method. Now we are not 
going to plunge into the awful vortex of this controversy. But 
having this opening we will venture to make, timidly, one or 
two general remarks on the origin and conduct of the dispute. 
We think that a fundamental distinction in process lies at the 
root of the matter. For the orthodox process of treating a 
thermal system is to divide it into always uniform portions, 
to sum their changes of entropy as if each were isolated, 
and then to add those increases of entropy arising from irre- 
versible exchanges of heat between all the pairs of parts. On 
the other hand, the heterodox process seems to be intended 
immediately to grasp and to handle the system as a whole— 
a very great task, for which new and powerful methods seem 
necessary. Again, if we except the ambition just mentioned, 
Mr. SWINBURNE’S system differs only from the accepted one 
in assuming a new point of view. Now, there are many 
instances in the history of pure and applied matbematies 
where a change in the point of view has led, instantly, to 
undreamed-of advances. A classical, and the most famous, 
instance is that in which ABEL turned inside out the elliptic 
integral and showed the elliptic function. Mr. SWINBURNE’s 
proposals are worth the most serious attention, if only out of 


deference to this transcendental example. 


A SPECIFICATION for cables recently issued by Mr. SYDNEY 
Baynes, the St. Pancras Borough electrical engineer, has 


apparently led to a considerable amount of ill- feeling. Ina 
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letter to the St, Pancras Guzette, a correspondent complains 
that“ English firms declined to conform to his (Mr. BAYNEs’) 
specification,” and that “the English tendering firms are 
aggrieved by the chief engineer's insistence on conditions which 


9 


they deem unfair, Mr. BAyNes having recommended the 
acceptanceof the lowest tender—that of the Electrical Company, 
whose cable is manufactured in Germany. Since this letter 
appeared, however, the Council have accepted the tender of 
the Western Electric Company for £6,683, and a full list of the 
tenders will be found in another column of this issue. It will be 
seen that the accepted tender is neither the lowest nor second 
lowest. Asa matter of fact, Mr. BAYNEs’ specification is not 
in accordance with the rules laid down by the Cable Makers' 
Association, and therefore the firms attached to this Association 
were not able to tender strictly in accordance with it. The 
differences are as follows :— 


CABLE Makers’ ASSOCIATION. 
ARBITRATION. — An arbitration 
clause, as provided in the Arbitra- 
tion Act of 1889, shall be inserted 


Mr. Baynes’ SPECIFICATION. 
Disprtes.—Should any question 
or dispute arise during the execu- 
tion of the work as to the quality 


to provide for the settlement of any 
disputes which may arise either in 
carrying out of the work, or as to 
the interpretation of the contract. 


PaymMent.— Payment in full to be 
made within one month from the 
end of the month in which delivery 
is made. 


of material or of work done, or from 
any cause whatever, the decision of 
the engineer shall be final and con- 
clusive in any such disputed matter. 


PavurNT.— Payment will be made 
of 85 per cent. of the contract value 
of the cable actually delivered, 


which may be from time to time 
ascertained by the engineer for the 
purpose of estimating the amount 
due. The remaining 15 per cent. 
will be paid at the expiry of the 
said 12 calendar months [the period 
of guarantee], provided that the 
cable continues to work to the entire 
satisfuction of the envineer. 


We believe that all the firms belonging to the Cable Makers’ 
Association tendered strictly in accordance with Mr. BAYNEs’ 
specification so far as technical details are concerned, but 
varied their tenders with regard to the above two clauses. 
Two of these tenders were lower than those of the Western 
Electric Company. It may be mentioned, however, that in 
the case of at least one previous St. Pancras specification with 
similar conditions, the tender of a firm attached to the 
Association was accepted, although containing the same 
alteration in the conditions as to payment and arbitration 
as the one now under discussion. 


— — 


IN an article published in our last issue, Mr. HOBART takes 
up a subject which has always interested dynamo designers— 
viz., the relation of the output of a machine to its dimensions. 
Several criterions of economy of design have been put forward 
from time to time: Mr. HoraRT proposes yet a new formula 
which differs from the others mainly in substituting for the 
length of the armature core, the length of the armature over the 
end connections, With the modern type of multipolar generator, 
with barrel-wound armature there is little doubt that this 
course produces the more accurate gauge of the cost of the 
whole machine; and the author shows that this is so by 
diagrams based on several makers' figures. It follows that 
this dimension of the armature is the better one to use in any 
formula intended to guide the designer in estimating the 
success of his efforts. 


WHETHER any formula can ever be used to measure exactly 
the skill of the designer is, however, somewhat a matter of 
doubt. Mr. HOBART, in quoting some examples, points out 
one of the greatest difficulties in the way of applying any rigid 
formula, and that is, the enormous variation in specifying 
outputs. The fact is, that no one can say what is really 
meant by, say, a 500kw. dynamo. It may mean a machine th 
will give that output for a few hours without serious damaz 
to itself, or it may mean a machine that will give 25 or ever 
50 per cent. more output than the nominal figure for a short 
time, In one case an exceptionally high efficiency may be 
demanded ; in another case good regulation when running 
as a shunt machine may be the limiting condition. It is not 
easy to compare even two standard lines of makes, as designers 
may compromise the different limitations from different stand- 
points. Some curves in Mr. HOART's article illustrate another 
great difficulty in the way of making comparisons of machines, 
which arises from the effect of the considerable range of speeds 
that may be required for the same output to suit different 
types of engines. It does not appear to us, that any simple 
formula is likely to be invented which will be a complete 
criterion of the economical success of the designer, though a 
good formula will be of great use in judging a number ¢ 


machines intended to form a consistent series. 


— — 


So much discussion has been devoted to education generally 
during the last few months, and on technical education 
particularly during the past few weeks, that it might be 
thought that writers and speakers on the subject might pause 
until additional facts, figures, and, above all, additional tech. 
nical educational facilities are available upon which to base 
further literature on the subject. Nevertheless, Mr. A. P. 
TROTTER'S article in last Friday's Engineering is interesting 
reading, if only for the plain and outspoken manner in which 
he expresses his own thoughts and reflections on the subject. 
The article is headed Useful Mathematics from the Engineers’ 
Point of View," and it commences by firing off the following 


series of questions at the astonished reader :— 


Were mathematics made for engineers, or engineers for mathematics ? 
Were professors made for students, or students for professors ? Why are 
nine engineers out of ten repelled by a mathematical paper? Why does 
the non-mathematical engineer so often get snubbed by the non-engineer 
matnematician, leading him to sneer at pedagogues ? 

— AD 

MR. TROTTER answers these questions in his article, saying 

in effect that mathematics «re nof but should be made for engi- 


neers, and professors for students. Mathematics from the 


engineer's point of view is one of the most pressing needs of 
The books have yet to be 
written, the teachers have yet to be trained." Mr. TROTTER 
as we have said, expresses his reflections on the matter—he 
does not express too definite an opinion one way or the other. 
For instance, he says: 


Teachers of mathematics, without a single known exception, make the 
mistake of supposing that engineers are continually doing mathematical 
work. About nine engineers out of every ten need higher mathematics 
but very rarely, though sometimes when they want them they want them 
badly. 

And again: 

The tendency is to get mathematical work done by tame mathematica] 
assistants, just as shorthand is done by shorthand clerks. It sometimes 
happens that the proper explanation of the problem to the tame calculator 
occupies as much time as to do the work. 


the so-called technical education. 
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He refers to the great activity in electrical industry between 


The article, as à whole, however, might be taken as an argu- 
ment to the effect that mathematics should be a mere tool to 
the engineer and no more, and it overlooks the narrow bound- 
ing line—if, indeed, there is any boundary at all—between 
mathematics and physics. Mr. TROTTER allows, however, that up 
to a certain stage the engineer’s mathematics should be a matter 
of education, and, therefore, rational, systematic and scientific— 
after that point, however, it should be merely utilitarian. The 
whole disagreement between the “ professor” and the ''engi- 
neer " is, in fact, as to the exact position of this point at which 
pure mathematics as an educational medium should be discon- 
tinued. It is essentially a matter for compromise, and the 
breach is not so wide as Mr. TROTTER would lead us to 
imagine. It is right to hope that Mr. TnorTEm's article will 
not widen it. One engineer in twenty, perhaps, is blessed 
with a mathematical mind,” says Mr. TROTTER ; “ for him there 
is no friction between the theoretical and the practical aspect, 
and long algebraical expressions are not repulsive. If he is 
really a practical man, mathematies will not run away with 
him, and he will not be tempted by the peaceful attractiveness 
of frictionless pulleys, adiabatic steam-cylinders, and ironless 


transformers.” The question is, therefore, Is not the development 


of a mathematical mind in the budding practical engineer to be 
so encouraged that the above description applies to nineteen 
engineers in twenty instead of one ? 


Surely, the former alternative! 
— — — —— — 


worth " ? 


Electric Signalling on Railways.— The North-Eastern Rail- 
way have just installed the Crewe“ system of electric signal- 


ling in their York goods yard, known as Severus Junction. 


Magnetic Disturbances in Alaska.— A Reuter telegram 
from New York last week stated that Prof. S. J. Barnett of 
Stamford University, who has been investigating certain mag- 
netic disturbances on the Alaska coast, which rendered naviga- 
tion difficult there, has found evidence of magnetic rock in 
the vicinity of Skagway and Douglas Island. This is so 
abundant that the result is almost a formation of a local 


magnetic pole. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia—Martinique May 9,1902 
Guadeloupe — Martinique... May 9, 1902 
Puerto Plata—Martinique.... July 10, 1902 


Anjer—Kalianda .......... Aug. 2,1902 .. E 
Cayenne—Pinheiros ..... ... Aug.13,1902 .. — 
St. Lucia—St. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa(Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne Feb. 27, 1903 — 
New York—Hayti .......... Apr. 13, 1903 Ec: 
Bolama— Bissao ............ Aug. 4, 1903 — 
Antigua—Guadaloupe ...... Aug. 11, 1903 


Trinidad — Demerara a . Aug.27, 1903 Sept. 15, 1903 

Automobile Club Trials.—After the completion, during the 
last few days, of the brake, dust and noise trials of the cars 
entered for the 1,000 miles' trials of the Automobile Club of 
Great Britain and Ireland, the endurance tests proper com- 
mence to-day. The total distance of 1,000 miles will be run 
off between September 18th and 26th in daily stages of from 
91 to 150 miles each. An inaugural luncheon was given by 
the club yesterday at the Crystal Palace, Mr. Roger W. Wal- 
lace, K. C., being in the chair. It is to be regretted that the 
Hart petrol-electric car, as the sole representative of electri- 
cally propelled cars, has been withdrawn from the tests. 

The German Electrical Industry.—A very depressing view 
of the outlook in the German electrical industry is put forward 
by Herr Isidor Lowe ina Paper before the German Socio- 
logical Association, which is meeting in Hamburg this week. 


Or are we to give this up 
as hopeless, and be content with teaching the “ practical man ” 
how to use the slide-rule, elementary graphics and “ Moles- 
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1895 and 1900, mentioning incidentally the fact that there are 


only five towns of over 40,000 inhabitants in Germany with- 
out electric tramways. 


The competition between electrical 
firms then became very strong. A large amount of new 
capital was issued and new works built, when suddenly in 
1900 it was found that practically all towns requiring electric 
light and tramways were already provided for. The result was 
a fall in prices and in the value of the shares. The effect of the 
crisis was somewhat diminished hy the amalgamation of some 
of the larger companies, but while this strengthened the posi- 
tion of the larger ones, the smaller firms suffered. The outlook 
on the whole, the author considers, was very gloomy, and the 
manufacturing firms, he thinks, will chiefly have to rely on 
orders for renewals and on the application of electritity in 
mines, unless some new discovery or departure is made shortly 
in the applications of electricity. 


Accidents on the Tube.“ — Two accidents on the Central 
London Railway occurred on the evening of September 10th, 
and were similar in character to the one referred to in our 
editorial columns last week. A coach jumped the rails, and by 
touching the third rail caused a short circuit, thus stopping the 
supply of current to that section. One of these occurrences 
took place at the Bank station at about 6:30 p.m., and the 
other just before 11 p.m. at the Museum station, thus confining 
traffic to that portion of the line between Shepherd's Bush and 
the Marble Arch. We are informed by the general manager 
of the railway that the rear motor of the train, in pushing the 
train over the sharp curves of the cross-over, pushed the cars 
off the track at the points where the rails are unguarded. Motor 
trains have been run over the cross-over more than 4,000 
times without a mishap, and it was only by mere chance that 
any irregularity has occurred at all. The push of the motor 
happened to come at the critical moment when the wheels of 
the truck were in àn unguarded position, and the mischief was 
done. Mr. Cunningham further states that the only cure is 
to use the front motor exclusively when taking the cross-overs, 
and this is now being done. He, therefore, does not expect 
any further trouble. 


Present Development of the Tivoli-Rome Supply System.—- 
An article on “Great Electric Installations of Italy,” by Enrico 
Bignami, appears in the September issue of the Engineering 
Magazine. The author describes the Tivoli plant, started in 
1892 by the Sociétà Anglo-Romana, which has a monopoly of 
gas and electric lighting in Rome until 1928. At present, the 
installation consists of seven turbo-generators, each having a 
capacity of 3,300kw., at 10,000 volts, single or three-phase. 
On the main shaft of the turbine is an inductor, surrounded by 
a fixed armature. Being directly-coupled to the turbines, the 
generators were constructed so that they would not be injured 
even if the turbines should accidentally revolve at twice the 
normal speed. The armature frame is of cast iron, in four 
symmetrical parts, bolted together. The internal diameter of 
the armature is 4:02 metres, the total weight of the genera- 
tor is 76,000kg., and the inductor alone weighs 25,000kg. 
By means of two overhead wires, the current, at 10,000- 
volts is taken to a sub-station at Rome, a distance of 
about 27 miles, and there transformed to three different 
voltages (2,000, 2,000 and 500 by rotary converters) for private 
consumption, public arc lighting and the city tramway service, 
respectivly. A special cable connects the transformer station 
of Porta Pia with the steam-driven power station of Cerchi, 
permitting the secondary distributing network of Cerchi to be 
supplied from Tivoli, and also, in case of need, the Porta Pia 
circuits to be supplied from the steam power plants at Cerchi. 
The total output of the latter station is 2,700 H.P. and the 
primary circuits at 2,000 volts intersect those of the Tivoli 
system at many points in the city. Switches are provided at 
many of these points, by which sections of the one system may 
be connected to one of the stations of the other. 

A Large Power Station in New York.—The power horse for 
the Rapid Transit Railway of New York will probably be 
completed about January 1, 1904, if no further delays are 
encountered. According to Engineering News of New York, 
this power house will be capable of furnishing 132,000 H.P., 
and occupies an area of 700ft. by 200ft. between Fifty-eighth 
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and Fifty-ninth-streets and Eleventh-avenue and the North 
River. There will be 72 boilers of 500 H.P. each, and the coal 
supply needed for each 24 hours will exceed 1,000 tons. 
Storage room for 25,000 tons of coal will be provided. The 
coal will be conveyed to an elevation of 80ft. above the street 
by belt conveyors, and it will then be fed down to the boilers 
as fast as needed by automatic stokers. After the coal has 
been consumed the ashes will be run off the grates to cars, 
which will run a short distance to the riverside, and dump 
their contents into scows. Water for the plant is taken from 
the river, and is conveyed to the Eleventh-avenue end of the 
plant and fed to the boilers by pumps. The chimneys will reach 
a height of 265ft., and will be of brick. Power for the subway 
system will be conveyed to eight distributing stations, where 
the current will be transformed for driving the cars. Cut 
granite up to a given point is emploved for the outside walls 
of the building, and above that terra cotta and pressed brick. 
There are to be over 12,000 tons of steel in the building. 


“ Electrification of Snowdonia."—U nder the above title the 
Liverpool. Mercury publishes some interesting particulars of the 
work of the North Wales Power and Traction Co. The scene 
of the initial operations is Llyn Llydaw, one of the lakes on 
the slopes of Snowdon, where the River Glaslyn has its source. 
Here it is intended that the first generating station contem- 
plated by the scheme shall be situated. Important proposals 
have already been made by the company to a number of private 
firms and public authorities in the county, with a view to an 
extensive supply of electric power and light at low rates 
throughout the district. Among the more important schemes 
under consideration are the construction of a light rail- 
way from Portmadoc, through Beddgelert to Rhyddu, to 
join the present narrow gauge railway, which will then 
be extended from Dinas to Carnarvon, the whole line to 
be worked by electricity. This will not only bring Port- 
madoc and the county town into direct connection, but 
will open up an independent line of communication for North 
Carnarvonshire with the Cambrian Railway system. Itis also 
proposed to “electrify ” the Snowdon Mountain Tramroad to 
the summit, and to supply electric power to the quarries in the 
Nanttle Vale, the Gwyrfai district, and Llanberis. Electricity 
supply will also be offered to the Carnarvon Corporation. Our 
contemporary adds that all the towns of the Menai Straits, 
including Beaumaris, Bangor, Menai Bridge, Port Dinorwic and 
Carnarvon, are embraced within tae scope of the contemplated 
operations. 


Sir Norman Lockyer’s Proposed League.—4A letter under 
this heading, signed“ Lauriston E. Shaw,” appeared in Mon- 
day's Times. The author urges that the league which Sir 
Norman Lockyer proposes should be established in the interests 
of higher education should have a basis broad enough to ensure 
the success it deserves. He continues :— 


Unfortunately, there is a tendency in some quarters to differentiate 
between various forms of knowledge and to label some only as scientific. 
It would be disastrous if any sort of partisanship for particular forms of 
knowledge amongst those who desire to aweken the country to & sense of 
its educational necessities should handicap their efforts. The country 
needs the endowment of universities in which every class of knowledge is 
made and disseminated, and in which due regard is given to the study of 
the méme inutile. The attachment ot the proposed league to so powerful 
an organisation as the British Association for the Advancement of 
Science cannot fail to be advantageous, and an appropriate title would 
appear to be the British Association's Higher Educational League." It 
is desirable, of course, that the League should be open to all, whether 
members of the Association or not, and that the subscription should be 
merely nominal. The league will have no use for money except to edu- 
cate and arouse the nation to give a mandate to the Government to spend 
the nation's money. Above all things, we must have in the 
higher edueational league everyone who believes that navies, armies, 
tariffs. or free trade are all of no avail unless adequate measures are taken 
to develop to the uttermost the brain-power of the nation. Sir Norman 
Lockyer's figures prove conclusively that private munificence is totally 
inadequate te provide the large sums required to make up for our present 
deficiencies. If ali the private efforts which are just now being squan- 
dered in vain endeavours to induce men of wealth to support rival 
schemes of higher education were concentrated in arousing the nation to 
provide the money from national sources, Sir Norman Lockyer's dream 
of a United Kingdom adequately supplied with etlicient universities 
would assuredly be realised. The proposed league provides a channel 
for such concentration of effort. But it is essential for success that the 
league should be under no suspicion of sectarianism, either in forms of 
knowledge or in methods of education. 


The Gale.—Iteports from various parts of the country show 
that the gale of yesterday week was of exceptional severity. 
Localities in the north escaped with comparative little damage, 
but the full force was felt in the south of the British Isles. 
Telegraph wires in and around London did not suffer to any 
great extent, although 93 faults occurred in the Northern 
(Metropolitan) District. Most of the important lines to th 
eastern counties were interrupted, chiefly owing to falling 
trees. The midland counties escaped, as did also that part of 
the north-east district in the vicinity of Leeds. Telegraphic 
communication with South Wales was cut off, and the south 
of Ireland also suffered considerably. No notifications of inter- 
ruptions in the north of Scotland and Ireland have been received, 
and the effects of the gale in North Wales were slight. Tele- 
graphie interruptions were not confined to the British Isles, com- 
munication with Venice being interrupted, and telephone and 
telegraph connection with Paris was suspended, messages being 
sent to a station on the French coast and thence to Paris by 
wire or rail. Interruptions to the National Telephone Co.'s 
service were, we are informed, not of a serious nature. The 
overhead equipment of the London United Tramways, in the 
Hampton Court-road, was damaged by a falling branch of an 
elm tree. The wires were not broken, although the standard was 
bent very considerably. Aerial wires, connected with the wire- 
less telegraph installation on board the mail steamer “ Rapide,” 
were blown down while the vessel was lying alongside the 
Admiralty Pier, Dover. A considerable portion of the per. 
manent way of Volk’s electric railway at Brighton was torn up. 


Wireless Telegraph Notes.—On account of interferences at 
some of the earlier yacht races otf Sandy Hook, efforts were 
made by certain of the companies to prevent a repetition of 
such occurrences at subsequent races. These efforts were, 
however, only partially successful, and the claims of syntonic 
signalling were proved, once more, to be baseless. A good 
deal of the interference was undoubtedly intentional, but even 
if this had not been the case, signalling would only have been 
attended with moderate success. As it was, the whole thing 
was little short of an entire failure. The De Forest system 
was installed on Sir Thomas Lipton’s yacht “ Erin," the Mar- 
coni on the Associated Press boat ‘“Chetoloh,” and the 
International,“ or Gehring system on a towed schooner. 
The Marconi system had four receiving stations on land, but 
each of the other systems had only one. It is probable that 
many other persons were working privately, but of these 
nothing was known. The sending apparatus of the Marcom 
Company was * tuned“ to two pitches, the messages were sent 
three times on each “tune,” and yet many never reached theic 
destination. Altogether 20 separate bulletins were sent by 
this company, and as each was sent three times on each 
“tune,” there were no fewer than 120 messages sent, or each 
bulletin was repeated six times. In spite of these precautions, 
however, only 14 bulletins are said to have got through, and 
some of these were much delayed. The Electrical World of 
New York states that the wireless telegraph station which has 
been established at the Brooklyn navy yard was placed in 
working order last week, and it immediately got into commu- 
nication with trolley cars in various parts of Brooklyn everr 
time the cars “lost their trolley." Signals from the station 
at the yard and from the De Forest wireless station at Coney 
Island crossed each other, and as neither had the slightest 
idea what the other was talking about the news transmitted 
was quite a negligible quantity. Attempts were made by the 
operators at the yard station to get into communication with 
one of the warships in the waters near the eastern end of Long 
Island, but these were unsuccessful. The Slaby-Arco system 
is used at the navy yard, with a flag pole antenna 180ft. high. 
We are informed by the Gesellschaft für drahtlose Tele- 
graphie that they have received an order to equip another 
25 stations with wireless telegraph apparatus, for the United 
States navy department, making a total of 50 ships now 
equipped with their apparatus. They further state that the 
ships of the United States and Germany are able to commu- 
nicate with the Marconi stations on shore, although equipped 
with totally different apparatus. The Ceylon Gazette publishes 
a draft ordinance inflicting a fine of £750 on any person who 
uses wireless telegraphy without a licence. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Electrolysis and the Solvent. —C. A. Lobry de Bruyn has 
endeavoured to obtain quantitative data bearing upon the 
question as to whether the ions carry the solvent with them 
in electrolysis. The matter cannot, of course, be decided by 
using purely aqueous solutions, since the solvent would then 
be everywhere the same. But the author uses a mixed solvent 
consisting of water and methyl alcohol. Then, if one of the 
ions carried with it one of the solvents, this would be found 
out by the difference in the proportion of the two solvents 
at the cathode and anode. The electrolyte used was silver 
nitrate dissolved in 25, 35 and 64 per cent. solutions of 
methyl alcohol, with electrodes of silver. The apparatus was 
that used for determining transference numbers of the ions. 
The result was distinctly negative. If the silver or nitrogen- 
oxide ion had carried with it one molecule of the solvent, then 
for every 4 grammes of silver an increase or decrease of 0:6 to 
0-7 grammes of water or of about 1:2 grammes of alcohol at 
the anode or cathode would have taken place. This would 
have been plainly detected by the analysis, even though the 
amount had been largely diminished by diffusion. 


[C. A. Lopry DE Bnvvs, Proc. Roy. Acad. Sc., Amsterdam, Aug. 27, 1903.] 


— — — ga fib emm m — rc — — 


The String Galranometer.—W. Einthoven gives a full descrip- 
tion of his string galvanometer, which appears likely to displace 
the capillary electrometer as an instrument of physiological 
research, at all events. The instrument consist essentially of 
asilvered quartz thread which is stretched like a string in a 
strong magnetic field. When an electric current is passed 
through the thread, the latter is deflected perpendicularly to 
the direction of the magnetic lines of force, and the amount of 
the deflect'on can be measured by means of a microscope with 
an eye-picce micrometer. The thread now used is 2:44 thick, 
with a resistance of 10,000 ohms. If the tension is very 
feeble, and the deflection requires 10 or 15 seconds to establish 
itself, the instrument can be made extremely sensitive, sufficient 
to measure a current of 10“ ampere. But, as a rule, the 
tension used is such that the final position is reached in about 
one second or less. The motion is absolutely dead beat, and 
there is no perceptible disturbance from tremors, nor any 
Ee d of the zero as in the capillary electrometer. The 
author has applied the instrument to obtaining photographie 
*electro-cardiogranis," showing the currents traversing the 
human body with every heart beat. These are very character- 
istic of the person. 


[W. ErntHoven, Proc. Roy. Acad. Sc., Amersterdam, August 27, 1903.] 


Thin Metallic Films.—In 1857 Faraday showed that leaves 
and films of gold and silver supported on glass were changed 
by a temperature much below the melting point of the metal 
from a moderate translucence to clear transparence, and from 
high metallic reflecting power to comparative deadness. G. T. 
Beilby supposes that even at a temperature much below the 
melting-point, sufficient freedom is conferred on the molecules 
by the heating to enable them to behave as the molecules of 
the liquid metal would do, and to arrange themselves under 
the influence of surface tension either in films or in drop-like 
or granular forms. Tests of the electric conductivity of the 
films deposited on glass or mica showed that the general result 
of heating these films to temperatures above 300deg. was 
ultimately to increase their resistance from relatively small 
values of the order of 0:2 to 50 ohms up to very high values, 
sometimes reaching thousands of megohms. In no case was 
there anything to suggest such complete discontinuity as the 
electrical tests could lead one to expect. In the gold film 
especially there appeared to be such a depth of granules in the 
film as would, even with the most open packing, supply a con- 
ductor of fair average cross-section. The under side appeared 
continuous and closely adherent to its support. 

[G. T. BzinBr, Proc. Roy. Soc., August 31, 1903.) 


Medical /— Electricity.— The Angers meeting of the French 
Association for the Advancement of Science was held from 
August 4th to 12th. The section of Medical Electricity met on 
four days, and dealt with a number of interesting Papers, 
including one by Albert Weil on infantile paralysis and its 
treatment by continuous currents, and Papers on the treat- 
ment of cancer by MM. Mondain, Bloch and Leduc. In the 
discussion several practitioners specified cases of beneficial treat- 
ment by means of X-rays, the successful cases being confined 
to surface cancers. As regards deep-seated cancers, M. Bordier 
preferred the treatment by bipolar electrolysis, by which good 
results had been obtained in cancer of the stomach and the 
breast. M. Leduc mentioned the healing of a cancroid in the 
eye and nose after a single electrolytic introduction of zinc as 
anion. M. Bordier described the treatment of paralysis of 
the tongue by static electricity, which was unsuccessful, though 
continued for five months. Rhythmic galvanisation was then 
substituted, one pole being in the mouth and the other at the 
root of the tongue. The faculty of pronouncing consonants 
was gradually recovered, in the succession of labials, sibilants, 
gutturals and dentals. 


[Report in Arch. d' Electr. Med., August 15, 1903.] 


Electric Conductivity of the Atmosphere. —The conductivity of 
the atmosphere contained in the hollow badly conducting shell 
comprised between the conducting earth and the conducting 
shell of the upper atmosphere 1s of great importance in meteoro- 
logical work and in any efforts to utilise the store of electric 
energy contained in the atmosphere. H. Gerdien has devised 
a special method for rapidly determining the conductivity 
and the mobilities of the two classes of ions. For determin- 
ing the mobility of, say, the positive ions, the number of 
positive ions per cubic centimetre must be determined by 
Ebert’s method with two different voltages. Four observations 
have, therefore, to be taken to measure the number of ions and 
their velocities. From these observations four numbers are 
obtained from which the conductivity can be immediately cal- 
culated. The author used a tube 60cm. long and 5cm. wide, 
through which air was aspirated with a velocity of 410cm. per 
second. Near the soil the velocity of the positive ions varied 
from 1:32em. to 14cm. per second, and that of the negative 
ones from 1 52cm. to l:75em. per second. At a height of 
7,000ft. the negative ions were found to have a velocity of 
2:12em. per second. 

H. GERDIEN, Phys. Zeitschr., September 1, 1903.] 


Costs of Operating Electric Drills.—Interesting figures of 
costs of operating an installation of electric drills were recently 
given by the general manager of an American mining concern. 
There were four drills with 2 H. P., 110-volt, continuous-current 
portable motors, one drill, with 14 H. P., 110-volt portable 
motor, with 7ft. flexible shafts, adjustable tripods, drifting 
columns, the necessary flexible cables, working tools and five 
sets of drills of suitable lengths to drill holes varying from 
2ft. to Sft. deep. The figures, published in the /lectricul 
World of New York, are as follows: Steam-power—One cord 
of cedar wood, delivered, $2.25: one engineer, $4; lubricants 
for engine and generator, 35c. ; total, 6.60. Operating three 
drills—Three power-drill men at $4 each, $12 ; three helpers 
at 82 each, x6 ; one blacksmith, $4; one helper, $2; three 
bushels of charcoal at 25c., 75c.; lubricants, 20c. ; total, 
$24.95. "Total cost of running three drills 10 hours, $31.55. 
The performance by drills used during the season, in advancing 
and lowering the bed rock cut, averaged 312ft. of holes per 
10-hour shift. The performance by two miners drilling by 
hand, with £in. steel and 8lb. hammers, averaged about 14 5, ft. 
per 10-hour shift, and made the cost of drilling 312ft. of holes 
in bed rock by hand as follows:—42 miners at $2 per day, 
$84; one blacksmith, at S4 per day, $t: one helper, at 32 per 
day, 82; four bushels of charcoal, at 25c., $1; total cost of 
drilling 312ft. of holes by hand, $91. Saving made in favour 
of power drills per 10-hour shift, $59.45. 
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THE BRITISH ASSOCIATION AT SOUTHPORT. 


Thursday, September 10th. 


SECTION A.—MATHEMATICAL AND PHYSICAL SCIENCE. 


Mr. C. V. Boys, F.R.S., president of the section, delivered 
his address. As will have been seen from the report published 
in our last issue, having quickly outlined the principal remark- 
able properties of radium, but avowedly avoiding a discussion 
of them, he pointed out the striking, though perhaps superficial, 
resemblance between radio-active phenomena and that old 
mystery, the origin and behaviour of comets’ tails. He 
showed that, if it be postulated the sun is electrically 
charged to an extent quite conceivable, then rays such as 
the a-rays of radium projected from the nucleus of the comet 
could, by motion in the sun's electrostatic field, give rise to 
many of the phenomena associated with cometary tails, whether 
single or multiple, whether directed towards or away from the 
sun. Mr. Boys concluded his address with a discussion of 
certain of the ditliculties which hamper this country in the 
international industrial struggle. While decrying the fashion 
of some scientific people to talk of manufacturers as an ignorant 
lot who might be put right by a word or two from the pro- 
fessors, he admitted broadly the lamentable contrast between 
our own and the alert American’s mode of looking at a problem. 
He advocated closer relations between colleges and works, for 
he regarded manufactories as our most valuable schools, since 
nowhere do more complex scientific problems present themselves 
for solution. 

A Paper on the emanations of radio-active bodies was read 
by Prof. Rutherford. He described the discovery of emana- 
tions, sketched their chief properties, and, in fact, summarised 
our present knowledge of emanation phenomena. He placed 
before the meeting, very clearly, the theory of radio-activity 
which he favours. This theory, stated briefly, affirms that 
some of the atoms of radium, becoming unstable, fling off a 
part of themselves positively charged, leaving atoms of a new 
substance, the emanation. The atoms of the emanation behave 
similarly ; and thus, perhaps by several stages, the stable 
element called helium is finally reached. Sir Oliver Lodge 
supported the working hypothesis put forward by Prof. 
Rutherford, because, he said, no fact was known whose explana- 
tion it did not assist. In using the word, “emanation,” he sug- 
gested that it should be kept to indicate that which is left 
behind in the radium, while the word **emission "should be used 
for products shot off like the a-rays.  hadio-activity is always 
evidence of change, of unstable atoms falling precipitously to 
lower states, flinging off portions of themselves. This insta- 
bility was shown by Larmor's work to be an expected incident 
in the electric theory of matter. Referring to the view of 
some chemists that radium may be a compound of helium, he 
quoted the arguments of Whetham's letter (see our editorial 
note of last week) in disproof of that view. ` | 

Sir Oliver then read Lord kelvin's contribution to the dis- 
cussion. Of the three rays observed in the study of radium 
Lord Kelvin believes in the essential nature of only the B-rays, 
which are streams of moving negatively charged corpuscles or 
electrions. He does not agree with the conception of the dis- 
integration of the atom, with the idea that the evolution of 
energy is fed from within the atom. Rather, he inclines to 
accept the absorption of stray ether waves as accounting for 
the display of energy. The y-rays, he thinks, are merely the 
vapour. of radium ; and to explain their great penetrative 
power he suggests that for this vapour the Boscovitchian 
forces between the atoms are zero or small enough. Lord 
Kelvin, in his Paper, “On Electro-ethereal Theory of the 
Velocity of Light in Gases, Liquids, and Solids," had put for- 
ward the theory that an atom, in general, carries at its centre a 
detachable “ electrion " which might be released by agitation of 
the atom. Ordinary thermal motions must occasionally dis- 
lodge electrions, that is, all matter may be radio-active. 
Strutt, however, has shown that radium 1s about three million 
times as active as any ordinary material tried. Perhaps the 
radium atom contains many electrions; is, in a word, poly- 
electrionic. The continual evolution of heat can, Lord Kelvin 


thinks, only be explained by the receipt of energy from with- 
out; and he suggests that rigorous experiments should be 
made to settle this single matter. 

Prof. Armstrong disclaimed, for the chemists, any feeling of 
jealousy—they were rather lost in astonishment at the 
physicists’ feats of imagination. Undoubtedly, new modes 
of explanation were required in face of the wonderful pheno- 
mena of radium. As yet, from the chemical side nothing 
could be said. But the chemical probability of the disin- 
tegration of the atom was small, and the evidence of such 
an alleged occurrence came from radium alone. 


Mr. Soddy thought the novelty of the disintegration 
theory of radioactivity had been exaggerated at the 


expense of its probability. It contains nothing contrary 
to the fundamental laws of chemistry. The theory 
supposes that a gradual transmutation of the radium occurs 
because individual atoms of the mass make a sudden change. 
It had been urged against it that exothermic chemical 
changes occur explosively. — But in such changes the 
temperature rise produced by the reaction accelerated 
the process. No such acceleration of the change occuring in 
radium is effected by warming. He pointed out that radium 
was originally sought and discovered by its radioactive 
properties, just as other elements had been traced and 
found by the spectroscope. The radio-activity had been taken 
as chemical evidence of the existence of a new substance. 
Again, in all radio-active phenomena, two things happened : 
the emission of rays and the production of a new substance. 
The amount of new substance produced was proportional 
strictly to the number of rays emitted. This might be again 
regarded as evidence of a chemical nature. 

Prof. Dewar described experiments undertaken in con- 
junction with other observers and some made by himself. He 
first explained how, by arranging a vacuum flask containing 
liquid hydrogen, so that the liquid evaporated by added heat 
was measured as gas, he possessed a delicate low-temperature 
calorimeter. Into such a calorimeter 0:7 gramme of radium 
bromide, sealed in a glass tube, was dropped when M. and 
Madame Curie were at the Royal Institution. It was then 
found that the radium's rate of evolution of heat was increased 
by 30 to 50 per cent. on cooling to — 252°C. This experiment, 
he thinks, eliminates the possibility of exothermic chemical 
action. In this experiment, the silvered walls of the vacuum 
vessels were practically opaque to most kinds of radiation of 
external origin. In an experiment made in conjunction with 
Sir W. Crookes, a sample of radium was strongly heated in a 
quartz bulb, while a communicating quartz capilliary tube was 
cooled at its turned-down extremity by liquid hydrogen. The 
cooled end was sealed off, and was found to contain radio- 
active matter emitting deviable and non-deviable rays, only 
the deviable rays being capable of penetrating aluminium foil. 
Prof. Dewar thought that radium was transferred bodily in 
this and similar cases. Later the radium in the quartz bulb was 
examined cold, as had been done by Sir W. Huggins. A 
long-exposed plate gave a faint continuous spectrum such as 
phosphorescent bodies give, but extending further into the 
ultra-violet. Helium was then admitted into the bulb. At 
various pressures an unaltered spectrum was obtained. But 
on admitting the air a photograph showing the nitrogen lines 
was secured. 

Prof. Schuster asked if the instability of the radium atom 
could be legitimately considered responsible for all the effects 
observed. He thought it possible that some new forces might 
be at work, something of the nature, perhaps, of a repulsion 
between matter and electricity. Unexplained effects, hinting 
at unknown causes, could be instanced from cosmic phenomena. 
For example, the velocities with which protuberances are shot 
out from the sun leads, on ordinary explosion theory, to an 
estimated solar temperature of millions of degrees. Thus 
there must be at work in the sun some forces not at present 
known to us. 

Dr. Larmor hinted that even if the atom were entirely con- 
stituted electrically, the configuration of its electrons, supposed 
to consist of strain centres of finite size in the ether, could 
account for any complexities in its behaviour as well as any 
other type of atomie constitution. There is only one known way 
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of examining the actual structure of the atom—namely, by the 
spectroscope. In the case of gases, a bright line spectrum is 
indicative of a disruption of the gaseous molecule, whence it 
is to be inferred, from the experiments of Huggins and of 
Dewar, that radium causes some kind of disruption in 
the nitrogen molecule. Direct combustion of the nitrogen in 
oxygen does not seem to give the band spectrum. Dewar's 
spectroscopic observations on radium in a quartz bulb were, 
he thought, open to this interpretation—that the phosphores- 
cence induced in the quartz by the radium might mask a 
faint line spectrum of helium, though not, on the other hand, 
overwhelming that of nitrogen. At any rate, no conclusion 
could be drawn from the absence of the helium spectrum. 
As regards any difficulty associated with the character of the 
ion, that was, he said, as old as the theory of electrolysis. 
He considered that the only conceivable mechanism by 
which ions could be shot off from atoms at the enormous 
speeds observed was that of a tangential escape from orbital 
motion. ‘The heat effects he regarded, with Rutherford, 
as resulting from the collisions with the surrounding gas. In 
conclusion, since the quantity of any emanation is of unimagin- 
able smallness, he thought the process of condensation was 
here rather the attachment of the atoms to other matter than 
the coherence of the molecules of the emanation. 


Mr. Whetham thought the heating effects of radium a 
natural consequence of its radio active properties He asked 
a question. How is it that radio-active deposits are best 
formed on a conductor when it is maintained at a negative 
potential, while, according to Rutherford, the radio-active 
deposit is the negative residue formed by the emanation 
losing positively charged particles—the a-rays? Mr. Ackroyd 
described an experiment in which a confined mass of mixed 
radium and barium chlorides, when moistened, lost its power 
of affecting a fluorescent screen. He attributed this to the 
absorption by the barium chloride of external radiation which, 
if it reached the radium, supplied it with energy. Prof. Boltz- 
mann asked and received assurance that the diffusing emanation 
obeyed the chief gaseous law of diffusion, and raised the 
question whether the bombardment in the spinthariscope is 
really atomic, not molar. Sir Oliver Lodge pointed out that 
Rutherford's measurement of the partieles constituting the 
a-rays settled this question. 

Dr. Lowry described various processes, such as the breaking 
of crystals and the assumption by substances of allotropic 
forms, which are aecompanied by luminous effects, and argued 
that these well-known luminous manifestations were merely 
feeble cases of radio-active phenomena. Crookes had found 
the light in certain cases very penetrating. On thisview thorium 
passing into its other form, thorium-X, with simultaneous 
radio-active display, was the exact analogue of the chemical 
changes mentioned above. He further claimed that the 
equality of the recovery and decay rates of the radio-active 
properties of substances showed the change was a reversible 
one. As regards the emanation of radium, he thought it 
obtained its energy, but not its mass, from the radium. 
It might get its mass from the atmosphere, and might 
be an atmospheric constituent which radium could draw 
toitself. Mr. Soddy here stated that he had, for four months, 
continuously passed electrolytic hydrogen and oxygen over 
a sample of thorium without altering its rate of pro— 
dueing the emanation. Thus the atmosphere could not be 
the source of the emanation. Sir Oliver Lodge remarked 
that the test of radio-activity was the power of discharging 
an electroscope. Luminosity was in itself no indication of 
radio-activity. 

Prof. Rutherford admitted that strange types of radia- 
tion might be instrumental in starting the disintegration of 
the radium atom, but believed that the energy of the emission 
was essentially atomic in origin. As regards the heating and 
other effects, he thought they were mainly due to the infini- 
tesimal quantity of emanation present at the moment in the 
radium ; for they grew in power at the same rate as the 
emanation had been found to be produced. In testing ordinary 
substances for radio-active properties, the eaution, he mentioned, 
should be observed that minute traces of known radio-active 
substances might be responsible for effects found. As for 


Ackroyd’s experiment, its explanation was that the emanation 
escaped, and then the most penetrating rays were lost. 

A Paper was communicated by Elster and Geitel “On the 
Radio-active Emanations Present in the Earth’s Crust and 
Atmosphere." It was descriptive of researches already, for 
the most part, noticed in our columns, and provoked little 
discussion. Prof. Rutherford, however, in remarking that the 
emanations from the earth seem indistinguishable from that of 
radium, suggested that their origin might be in radium 
unsuspectedly widely disseminated. 


SECTION F.—EÉcoNoMIC SCIENCE AND STATISTICS. 


Among the Papers read in this section was one by Mr. 
S. H. Turner on the much-discussed question of sinking funds 
in municipal undertakings. He had little new to say on the 
subject, but he stated the whole case clearly. While muni- 
cipal undertakings are under statutory obligations to provide 
a sinking fund, the amount of which is based upon the life of 
the subject in the case of reproductive undertakings, there is 
no obligation to provide reserve or depreciation funds. A few 
municipal concerns have adequate depreciation funds, and 
others have none at all. In fact, the average amount set aside 
for depreciation annually for municipal tramways in England and 
Wales is only just over one-half per cent. of the capital borrowed, 
and this, Mr. Turner stated, is the largest percentage in any 
municipalised industry. Municipalities who set aside no depre- 
ciation fund maintained that if the loan were entirely repaid 
when the plant was worn out or obsolete, all that was neces- 
sary had been done, and their successors must borrow to reinstate 
the works. ‘The minority adopted the sounder financial view 
that once an undertaking was started its value should be 
maintained, just as it would be by a private company, and that 
the sinking fund was merely an extra requirement of Parlia- 
ment to prevent there being a permanent local debt. The 
author pointed out that on the second principle, however, the 
first generation was burdened twice as much as the second and 
succeeding generations. Not only had it repaid the whole debt, 
but it had built up an equal capital for future generations upon 
which there would be no sinking fund to pay. The difficulty, 
he thought, arose because of the present statutory require- 
ments, which were not suited to the present extension of 
municipal undertakings, and he thought that in many cases 
a depreciation fund should be made obligatory, while the 
sinking fund should not be based in any way upon the probable 
life of the undertaking. 


Friday, September 11th. 
SECTION A. 

A Paper on the thermodynamics of irreversible processes 
was given by Mr. Swinburne. This Paper we give in part on 
another page. The discussion it drew was of a very confused 
nature. Prof. Perry began by saying that the ordinary system 
of thermodynamic reasoning was good enough for engineers 
and physicists, It, at any rate, had definiteness, and its clear 
definition of entropy enabled him to assert that when a body 
after a series of changes came back to its original state, its 
entropy, among the other co-ordinates of the body, assumed its 
previous value. Though little is known of irreversible pro- 
cesses, given what happens to the pressure and the volume, 
and the fate of ꝙ can be deduced. He thought that for 
Mr. Swinburne to speak of entropy moving from place to place, 
or to speak of the volume-increase of entropy in a space, was 
a very great departure. Dr. Larmor remarked that the thermo- 
dynamics of reversibie processes is complete, that the detailed 
application of its principles only is left to be carried out. 
Perhaps Mr. Swinburne wished to establish an empirical 
system of the thermodynamics of irreversible processes. 

Prof. Boltzmann elicited from Mr. Swinburne a statement 
that in his definition of entropy the phrase “ lowest available 
temperature" «does not mean the lowest temperature used 
in the cycle, but means the lowest temperature that could 
be used, or, if preferred, any standard temperature. 

Mr. Whetham did not think our present thermodynamies 
was confined to reversible processes, and illustrated his point 
by instances of false equilibrium met with in chemical appli- 
cations of thermodynamics. 
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In his reply, Mr. Swinburne alleged, humorously, that Prof. 
Perry treated the steam engine as a reversible engine, while 
he treated it as irreversible. He claimed that his point of 
view was, besides being the simplest, the most impressive way 
of presenting the theory to engineers, who were well aware 
that waste heat means money. | 


SECTION G.—ENGINEERING. 


The proceedings opened with a description, by Dr. Reynolds, 
of the Manchester Municipal Technical Institute, in view of 
Saturday’s visit. Incidentally, it gave rise to several laments 
on the small provision for the secondary education which should 
precede a student's entry into such an institution. Lieut.-Col. 
Crompton said the lantern slides shown suggested that much 
of the machinery forming part of the equipment was very com- 
plicated. Simpler apparatus, multiplied, was nowadays con- 
sidered better educationally. The president of the section, 
Mr. Hawksley, hoped such institutions might restore to us 
some of the advantages of the lost apprenticeship system. 
Dr. Reynolds, in reply, said the institution was intended to 
prepare men for responsible positions, and the day classes 
especially, it was hoped, would have an influence on the training 
of employers’ sons. 

Lieut.-Col. Crompton then read a Paper on “Street Traffic 
Problems,” in which he called attention to the fact that in 
spite of great increase in travelling facilities, the time taken 
in a journey through the streets of a large town was greater 
to-day than it was 40 vears ago. He dealt with street 
traffic dividing it into wheeled and walking traffic, and called 
attention to the chaos in London streets. By the adoption 
of automobiles with great accelerating power it would be 
possible to overtake slowly moving vehicles in a short distance 
and thus increase the capacity of the road. A table was given 
showing the number of passengers that could be conveyed 
along one road in an hour by a line of omnibuses each 
holding 26 passengers. When moving at 1 mile per hour 
with an interval of 25ft. between the vehicles the capacity of 
the road was 5,491 passengers; an:l when moving at 12 miles 
an hour under similar conditions, the capacity of the road 
was increased to 65,892 passengers. He advocated sorting the 
traffic according to the speeds, and encouraged the use of 
bicycles. It was also advisable, he thought, to build court- 
yards, so that vans, whilst loading and unloading, should not 
take up room in the streets. The speed limit in towns should 
be abolished, and automobile traffie should be encouraged, 
especially those vehicles propelled by electricity. These accu- 
mulator vehicles accelerate very well when the accumulators 
which drive them are called on to give a large output of power 
for short periods, followed by periods of less output during 
which the batteries have time to recuperate. 

In the discussion the president thought that the use of 
courtyards would prove cheaper than the cost of widening 
streets, but one courtyard for every house would be impracti- 
cable. Mr. Dunning, the Chief Constable of Liverpool, said 
he thought there should be no speed limit. Since the adoption 
of electric traction 1n Liverpool fewer accidents had happened, 
owing to the fact that all classes were getting educated to 
quick traffic. The Board of Trade limit for the speed of 
electric tramcars was considerably lower than necessary. 
Mr. Crook said that electric car rails or posts down the centre 
of the roadway tended to diminish the facility for vehicles to 
overtake others. Stopping places for electric cars caused the 
road to be blocked to ordinary traffic by reason of people pass- 
ing to the cars from the pavement. Mr. A. R. Sennett 
advocated the use of a subway for cables, pipes, &c. Col. 
Crompton, in reply, said that the police ought to have more 
power and urged that the practice of watering tramlines should 
be stopped, the saving being small aud the risks to life very 
great. The difficulties of a courtyard system were many, but 
he believed the adoption would be greatly beneficial. 


Saturday, September 12th. 


Among the visits was one to Manchester, in which some 200 
members of the Engincering Section took part, chiefly for the 
purpose of inspecting the works of the British Westinghouse 
Company. The party included many eminent engineers, 


among whom may be mentioned Prof. Deare, Prof. Unwin, 
Mr. Boys, Lieut.Col. Crompton, Mr. Charles Hawksley 
and Dr. Glazebrook. The visitors were conveyed to Trafford 
Park on Manchester Corporation electric cars, and thence to 
the Westinghouse Works on the Estate Company's cars. A 
large number of guides conducted the party through the 
various buildings, and the chief manufactures of the company, 
comprising steam turbines, gas engines, electric generators, 
motors, arc lamps, &c., were noticeable in every stage of 
construction, Luncheon was provided by the management at 
the conclusion of the tour, and the party left the works en 
route for the city, where Rylands Library, Chetham College and 
the Municipal Technical Schools were inspected. Other parties 
of B. A. members visited the works of the British Insulated 
and Helsby Cable Co. and Messrs. W. T. Glover & Co. 


Monday, September 14th. 
SECTION G. 


Mr. W. B. Woodhouse read an interesting Paper on “ Pro- 
tective Devices for High-Tension Electrical Systems,“ which 
we hope to publish in full in a later issue. Prof. Ayrton, in 
opening the discussion, challenged the author’s statement that 
* pressure rise from resonance is not likely to occur in this 
country.” It had, he said, already occurred. The possibility 
of damage to cables from resonance with higher harmonies did 
not receive proper attention from engineers. ‘Turning to the 
authors remarks on the use of fuses as circuit breakers, he 
referred to a set of experiments which had been carried on 
in his own laboratory. He had sent to different makers 
asking them to supply fuses to his specification, one of 
the conditions being that a fuse should not carry more 
than a certain current indefinitely—that is, for instance, 
that a 500 ampere fuse should not carry 700 amperes 
indefinitely. The larger number of the fuses supplied failed— 
some carrying twice and more than the current marked on the 
fuse. Generally, as the oseillograph showed, surprisingly large 
currents could be carried by fuses at break. In speaking of 
devices to relieve excessive pressure rise, the author had men- 
tioned needle- points in air as the most sensitive, and had stated 
that the disruptive voltage was almost independent of dust 
and humidity. Prof. Ayrton questioned these pronounce: 
ments. Needles, looking identical under the microscope, gave, 
when set at the same distance apart, very different disruptive 
voltages, probably on account of slight differences in their 
points. He recommended bluntness rather than pointedness, 
and described a form consisting of two discs, with heavily 
thickened rims, placed with axes in line so that the rims, as 
tested by a gauge, were every where equidistant. 

Mr. Kapp, drawing attention to the author's curves between 
amperes and time-lag of fuses expressed surprise at their regu- 
larity, and said. that. fuses which could be made to behave so 
regularly would be most useful in tramway working ; for the 
motor had to be protected by a device whieh allowed of spurts. 
Several firms, he knew, had tried, unsuccessfully, to make 
fuses which blew after three or five minutes. With regard to 
the switching on or off of cables, the danger was not so great 
at closing as at opening circuit, the best explanation of this so 
far offered being that adopted by the author—namely, that on 
opening circuit the electrodynamic energy is converted into 
the electrostatic form, with consequent pressure rise. He 
thought the higher harmonics in any machine giving a fair 
curve were too unimportant to lead to danger. He could 
not see that oil-break switches owed their eflicacy to the 
oil insinuating itself at the proper moment, the instant 
when the current is zero, as some supposed; he believed. 
rather, that the oil kept the temperature down. Here Prot. 
Ayrton rose to say that damage does not occur with a gradual 


break. What is required is that the current should die down 
slowly. The oil switch does that by furnishing a resistance. 


He and Prof. Perry had used 20 years ago a non-spark- 
ing switch based on this principle. Col. Crompton spoke 
chiefly of his Indian experience of arresters. At Darjeeling, 
where, during the rains, there were often 50 lightning dis- 
charges in five minutes, every purchasable device was tried 
unsuccessfully. Finally a home-made forin was hit upon, which 
consisted of a pairof truncated cones made of ordinary tinware. 
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The flatter of the cones was fixed concentrically below the 
other. At Calcutta the lightning difficulties were peculiar, 
and were traced to a stroke just preceding the main flash. 
Here the underground parts of the system took the discharge 
first. He reminded members of an interrupter some of them 
had seen in Italy. It was merely three vertical water Jets, 
each about 16in. long by zin. diameter. 

Mr. Price laid most stress upon the question of the function 
of the switch in opening a circuit. He pointed out that though 
at zero current the cable was without electrodynamic energy, 
yet an equivalent amount of energy was stored in the dielectric 
in electrostatic form. The object of the switch was, therefore, 
in all cases, to provide a break at which all the energy should 
be dissipated as heat. As for the oil break, he thought some 
part of its behaviour might arise from the capacity there. 

Mr. Woodhouse, in his reply, maintained that resonance 
effects could scarcely be expected with the low frequencies in 
vogue. On Prof. Ayrton’s suggestion that a switch should 
cause a slow decay of the current, he observed that a break 
prolonged over several cycles would absorb much power. He 
thought the oil break started work in the half-cycle preceding 
the final break, at the moment of zero current. 

Mr. J. B. C. Kershaw read a Paper on The Use of Alu- 
minium as an Electrical Conductor,” in which were described, 
in continuance of his Institution Paper of 1901, the author’s 
further observations on the corrosion experienced by com- 
mercial aluminium wire under the conditions obtaining with 
bare overhead wires exposed to the climate of the coast of 
Lancashire. The methods of observation explained in the 
original Paper have again been followed, and the results 
expressed in tabular form. He found that all the samples of 
aluminium gained in weight, and had pitted and corroded. 
The rods suffered rather less than the wires, as if the process 
of drawing imposed on the aluminium some physical change. 
The galvanised iron wires exposed for comparison alongside 
the aluminium lost in weight in a progressive manner, the 
loss being greatest in the third year. Copper and tinned- 
copper wires suffered least, though the latter lost its tin 
by the end of the second year. The breaking load and the 
electrical resistance per metre of aluminium samples, before 
and after exposure, are also given in the tables. The 
general conclusion is that commercial aluminium loses by 
from 0:9 to 3 per cent. in strength and gains from 32 to 
12 per cent. in resistance according to the nature and propor- 
tion of foreign constituents. Mr. Kershaw concluded with 
rather severe strictures on the quality of the aluminium being 
now turned out. 

Mr. B. Hopkinson related his experience of a particular 
application of aluminium. Several lengths of the metal were 
tried as trolley-wires in Leeds, and several difficulties cropped 
up. First, of course, there was the difficulty of making joints, 
a difficulty surmounted by the use of mechanical ears. 
Secondly, the high coefficient of expansion of the metal caused 
serious sag; and when this was pulled up the contraction 
which followed in a cold spell drew the wire to an extent 
which promised by frequent repetition to attenuate it disas- 
trously. Finally, the wire wore badly against the trolley- 
wheel, probably because its protective oxide was continually 
being rubbed off. 

Prof. E. Wilson thought Mr. Kershaw spoke rather harshly 
of aluminium. He pointed out that the wires used were of 
rather small section, which exaggerated the effects of the 
surface action, and expressed the general regret that the 
variations of resistance in the case of galvanised iron and 
copper wires had not been taken. 

Prof. E. Wilson's Paper on “The Electrical Conductivity of 
Certain Aluminium Alloys as Affected by Exposure to London 
Atmosphere“ was then read. It is reproduced on another page. 

Prof. E. Wilson's Paper on “A Method of Finding the 
Efficiency of Series Motors," reproduced in another column, 
drew from Prof. Ayrton the remark that this improvement on 
Hopkinson's method was the summum bonum of dynamo test- 
ing, while Dr. Glazebrook pointed out that the differences 
measured were not small quantities, and that the accuracy of 
the method was thereby greatly increased. Mr. D. Hopkinson 
remarked that the calibration of instruments was never 


absolutely reliable, and that the method described reduced 
this error. 

Mr. B. Hopkinson then read his Paper on * The Parallel 
Working of Alternators,” which we give in full on another 
page. In the discussion which followed, Mr. Kapp remarked 
that the various devices employed to facilitate paralleling were 
very good in theory, but with properly designed machinery 
should not be required in practice. In many cases in which 
difficulty was experienced it was not the flywheel but the 
governor that was at fault, and this could be remedied by a 
dashpot. A very good rule for the weight of the flywheel is, 
at a frequency of 50 ~ per sec., for every watt of power the 
fly wheel should weigh 1 kilogramme. 

Prof. Wilson asked if the resistance of the amortisseur rings 
should be as small as possible, and if the currents in the rings 
were of a finite order; if this latter was the case then the 
energy dissipated would be reduced by a low resistance, but 
might not the resistance be brought too low? On this Dr. 
Thornton said that there was for the rings a critical resistance 
of the order of 10-^ ohms. Mr. Hopkinson, in replying, 
expressed surprise that Mr. Kapp had found the fault not to 
lie with the flywhecl. He suggested that the oscillations 
apparently set up by the governor were really due to reson- 
ance. He agreed with Prof. Wilson that the resistance of the 
amortisseur coils may be made too low, and thought that the 
currents in them were finite. 

A Paper by Mr. J. N. Shoolbred, on Electrical Propulsion 
as the General Means of Transport,” dwelt, largely from the 
economic point of view, with the tendency towards and the 
advantages of co-operation amonz conflicting parties supplying 
electro-tractive power to overlapping or neighbouring areas, 
and set out proposals intended to assist the cause of joint 
action. There was no discussion. 


Tuesday, September 12th. 
SECTION A. 


The proceedings opened with the reading, by Dr. R. T. 
Glazebrook, of the Report of the Committee on Electrical 
Standards, The report, which we shall print in another issue, 
is accompanied by important appendices on the resistance of 
certain B.A. standard coils, on some new mercury resistance 
standards, on the resistance of pure annealed copper, and on 
the B.A. platinum thermometers. 

Prof. Henrici’s Paper on ** The Use of Vectorial Methods in 
Physies, Vector Algebra being the Natural Form of Mathe- 
matics for Expressing Relations between Physical Quantities,” 
sufficiently explains itself by its title. The author introduced 
his subject by commenting on the difficulty many students 
meet in the study of abstract mathematics, and called vector 
algebra one of the concrete forms of mathematics. Vectorial 
methods, he said, were first introduced into physies by Faraday, 
whom he thought a great mathematical genius. The principles 
are used by all electricians-—though they may not know 
this—and in all the elementary electrical text books, up to 
a certain stage. "Then the Cartesian method is introduced 
and thereafter used exclusively. The vectorial method ought 
not to be dropped thus, but should be made usable in the 
higher stages by being given mathematical form. The chief 
laws and some applications were then sketched rapidly by 
Prof. Henrici, who concluded by urging that vector algebra 
should be taught generally in schools, if. only preparatory to 
trigonometry. The discussion was meagre, probably because 
all were agreed as to the great utility of the vectorial method. 
Some of the speakers supported the inclusion of the subject in 
school curricula, and all agreed on the great necessity for 
uniformity of notation. Two Papers by Mr. L. A. Bauer were 
read by Prof Schuster. One dealt with the progress of the 
magnetic survey of the United States. This survey will not 
be completed till 1910, when 40,000 stations, spaced at 


intervals of about 25 miles, will have been occupied. The 
second Paper, on “The Earth's Total Magnetic Energy," was 


an attempt to determine upon such data as are available 
whether the earth had lost any of its magnetism between 1838 
and 1884. The calculations indicated a loss of about 3 per 
cent. for the 46 years; but, as was pointed out, so small 
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a figure only showsthat more unimpeachable data are necessary 
to get a trustworthy decision. 

Mr. P. H. Powell read a short Paper on “The Considera- 
tion of Some Points in the Design and Working of Ballistic 
Galvanometers." The author stated that for a special purpose 
a galvanometer of very low period, fairly high sensibility, and 
yet speedy, was required. The instrument designed and 
constructed was found to have a lower sensibility than 


intended. The cause of this was found to lie in the 
magnetic quality of the copper wire of the coil. No 
manufactured wire was found to be non-magnetic. The 


best results were obtained by depositing copper electrolytically 
on a very fine wire. The resulting copper wire was fairly 
non-magnetic, but so brittle that it could not be used. To 
improve the wire it was rolled between brass rollers and then 
annealed, but in this process it was found to have become 
magnetic again, on account, it was thought, of some very 
fine iron dust from the air being deposited on the wire. 
To avoid these difficulties a very narrow coil was formed, 
and the field made uniform, so that the orienting effect of 
magnetic particles could, on the whole, be neglected. The 
moment of inertia of the system was increased by means of a 
light copper dise attached rigidly to the coil by a light 
bone rod. This arrangement was found to be quite satis- 
factory as regards sensibility and periodic time, but it did 
not damp well when the coil was short-circuited. This latter 
difficulty was overcome by placing below the copper disc a 
small electromagnet, which, when excited, quickly brought the 
coil to rest. The method of calibration was worthy of note. A 
standard solenoid was used. Taking a series of readings curves 
were plotted showing the relation between flux-deflection for 
constant resistance and resistance-deflection for constant flux, 
or the three quantities might be plotted isometrically. 

In the discussion which followed it was mentioned that the 
Cambridge Scientific Instrument Co. had had similar difficulties, 
but on investigation had found the magnetic trouble to reside 
in the silk insulation as a result of its dress ng. Mr. Boys 
remarked that he had encountered similar difficulties, and had 
found that though the copper might be non-magnetic at 
first, as it became tarnished it became magnetic. Perhaps the 
sulphide which forms on exposed copper was magnetic. He 
therefore adopted the following routine :— After drawing his 
copper wire, it was washed in acid to remove traces of iron 
carried from the die, cleaned and dried ; and he evaded the 
sulphide diffieulty by electro-gilding the copper. 

A Paper on “ The use of Capacities as Multipliers in Con- 
nection with Electrostatic Voltmeters on Alternating-Current 
Circuits," by E. W. Marchant and G. W. Worrall was read by 
Dr. Marchant. The method consists in connecting a condenser 
in series with a voltmeter across the mains and shunting the 
voltmeter with another capacity. The shunting condenser 
should have a capacity large compared with that of the volt- 
meter. A simple calculation, given in the Paper, shows that 
to annul the disturbance arising from leakage currents 
between the condenser plates, the insulation resistances should 
be inversely proportional to the capacities. This will be the 
case if the condensers are built from the same stock of cut 
materials. 

Prof. Ayrton thought there was no necessity for the shunt 
capacity, as the voltmeter could be calibrated when in series 
with the one capacity. To this Dr. Marchant replied that the 
arrangement suggested by Prof. Ayrton had been tried, but 
was found unsatisfactory on account of the high insulation 
resistance required. Mr. Worrall remarked that one object of 
the arrangement was to avoid special calibration of the volt- 
meter, and that the instrument as exhibited could be manu- 
factured quite independently, and used in conjunction with any 
electrostatic voltmeter. Prof. Ayrton raised the objection 
that if the low-reading instrument was calibrated by itself, the 


then depended upon. But Mr. Worrall pointed out that only 
the ratios of the capacities need be determined, which was a 
very simple matter. The president (Mr. Boys) remarked that 
the extra cost of the shunt capacity was only small, while the 
advantage gained by it appeared to be very great. 


Wednesday, September 16th. 
SECTION A. 


The only item of electrical interest was Prof. Callendar's 
short description of certain self-recording instruments. He 
described the essential part, in which two opposed clockwork 
motors, actuated by a delicate relay, move the bridge-wire 
contact, and showed how it was applied to the continuous 
recording of temperature, solar radiation, electric current and 
power output. 

SECTION G. 

Mr. Odell's * Preliminary Experiments on Air Friction," 
were very briefly sketched. Paper dises were spun by an 
electric motor, and the extra torque when the dise was put on 
was measured at different speeds by observing the armature 
currents under constant field excitation. The author found 
that there was for each disc a critical angular speed varying 
inversely as the square of the diameter, above which the 
torque was proportional to the power 2:5 of the speed. The 
torque is, moreover, proportional to the power 5˙5 of the 
diameter These laws show that since a 4ft. disc requires 
44, H. P. at 500 revs. per min., a 9ft. disc would absorb about 
10 n.P.—a result which has actually been borne out by trials 
with a 7ft. 6in. disc. 

Mr. W. Cramp's Paper on “Single-phase Repulsion Motors” 
came next. This Paper, which we hope to insert in a future 
issue, surveys the laws and peculiarities of this type of single- 
phase motor and describes the author's experiments 1n 1mprov- 
ing its design. Mr. Cramp claims to have got over the old 
difficulties connected with commutation, and devotes a large 
part of the Paper to the consideration of the theory of his 
windings. He stated that his type of motor starts with more than 
double torque with twice the full-load current, and mentioned 
that if run over speed or backwards it acts as a generator, 
though the armature is in no way connected with the terminals. 
There was practically no discussion, but an interesting incident 
connected with this motor was mentioned. It appears a 
student who had distinguished himself in assisting Mr. Cramp 
at the Central Technical College, devised and patented a 
certain detail, and sent copies of the specification to various 
English electrical firms. There was no response. <A 
copy was then sent to the Thomson-Houston Company, 
who immediately engaged him, and have him now at work on 
the development of this machine at the Schenectady Works. 

A Paper on the “ Ventilation of Tube Railways " was read 
by Mr. J. W. Thomas. It is devoted in the main to a scheme 
for the particular case of the Central London Railway. The 
scheme sets out to utilise both the motion of the trains and the 
natural heat in the tube. To utilise the trains an outlet shaft 
at the centre of each station and inlet shafts near the 
debouchments of the tunnel are proposed. To utilise the heat 
doors are suggested at the tunnel mouths at each station. 
These doors would be shut at night, and the warm air in each 
section of the tunnel would flow out at the higher station. 
Mr. G. I. Morrison thought that the use of doors spoiled the 
scheme, that to trust to natural ventilation was unwise, and 
that to use stations as upcasts was infeasible. The stations 
ought, obviously, to be downcasts, and upcasts might then be 
provided between stations. On account of the motion of the 
trains, the proper position for these upcasts would be forward 
of the centre of a section; and self-closing louvres should be. 
put in each upcast to prevent the down draught promoted by 
a train which had just passed. 


c—— . —.—..k8—....ñĩé——8k..—.᷑8—.. 


The Earth as Return Conductor for Heavy Currents.— In 
regard to this question, which was touched upon in a note 
in The Electrician of September 4th, M. Guarini writes that 
disturbances to the telegraphic and telephonic system can be 
avoided—only in the case of alternating-power currents, how- 
ever—by placing their earthing devices at a great depth. 
When continuous-power currents are employed, M. Guarini 
proposes to use two-power circuits carrying equal currents, the 
positive side being earthed in one case and the negative in the 
other ; in fact, practically a three-wire system with an earth 
return instead of a neutral wire—an idea which is hardly novel. 
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A “ONE MAN” ELECTRIC TRAMCAR. 


A “one man” car has now successfully completed its trial 
runs in Southport and has been passed by the Board of 
Trade. The car is controlled by one man only, the driver 
taking over the conductor’s duty in addition to his own. This 
system is, therefore, chiefly applicable on lines where the 
traffic is continuously or temporarily small. Such a condition 
prevails in Southport and Birkdale, the combined population 
of which is 61,000 inhabitants. Since the tramway systems of 
the Southport Corporation and the Southport Tramways Co. 
cover together 17 miles of route, it will be scen that 1 mile of 
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GENERAL VIEW or ON E-MAN ' Car. 


route has been laid down for every 3,600 inhabitants. It is 
reported that last year the Southport Tramway Co. incurred 
a loss of £2,000 and the Corporation one of £1,200, and, 
although these losses were perhaps partly due to accidental 
causes, yet it was recognised by both authorities mentioned 
that an improvement in the economical working of the tram- 
ways was imperative. Being a scaside resort, the traffic con- 
ditions of Southport are of a very fluctuating nature, inasmuch 
as 1n the season the trams may be crowded to overflowing, 
whereas during the remaining—and the larger part of the 
year—the cars are running more or less empty. 

The new car, a plan of which is given, has been designed 


—— 
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tated, any passenger may go to his assistance, and, by lifting 
up the bar, stop the car. The arrangement is such that the 
car cannot be started until the gate is closed. 

As the car is fitted with the system of regenerative control 
described in The Electrician of July 17th (p. 526), it can be con- 
trolled and stopped without the application of the brake, every 
position of the controller handle corresponding to a certain 
speed of the car. The forward position gives full speed, and 
the backward position no speed. Therefore, to stop the car it 


CONTROLLER. 


is necessary only to pull back the handle. One Brush 800 
„ C" motor only is employed, the fields of which have been 
specially wound to suit the system of control Although the 
line at Southport is practically level, we are informed that this 
system of control has been adopted on account of the ease and 
perfection of manipulation it affords. The range of speed 
varies from 4 to 18 miles an hour. 

From a large number of trial runs the mean consumption of 
energy as measured on the car appears to be 0:28 units per car- 
mile. This may be compared with the consumption of 0:55 
units per car-mile for the large cars of the company (carrying 
56 passengers), as used at present. 


PLAN or * ONE-MAN Car. 


by Mr. q. S. Raworth, the chairman of the Southport Tram- 
ways Co., for use on lines which at certain periods could 
not support the comparative high working expenses of a full- 
sized car, It is a small four-wheeled single-deck car, weighing 
about 44 tons, with seating capacity for 20 passengers, and is 
fitted with hand and electric brakes and Brush life-guards. At 
each end of the car is a smoking compartment accommodating 
three passengers. 


Passengers enter the car by the driver’s platform, the rear | 


step being folded up and locked by the gate of the car. On 
entering the car the passengers drop their fare in a box, shown 
in the figure. Between the part of the platform occupied by 
the driver and the entrance to the body of the car is a bar, 
which, on being lifted to admit passengers, temporarily cuts 
off the current and automatically stops the car by means of an 
electric brake. In the event of the driver becoming incapaci- 


The actual running cost per car-mile of the car is estimated 
as follows :— 


Current, 0:28 unit at 2d. .................. =0:56d. 

Labour, one man at 1d.................. s. —1:00d. 

r arco was e aa e e oe —0-70d. 
2:26d. 


It will therefore be seen that this car will enable a company 
to run a much more frequent service on lines which at present 
can barely support a 15 or 20 minutes’ service, and will bring 
the benefits of electric traction to districts which at present 
cannot support them. Another advantage in the use of the 
„one man car will be found on lines with a great fluctuation 
in the traffic, by running them during the slack periods in 
place of the ordinary cars, and generally it is hoped that the 
use of these cars during the slack periods of the day and year, 
will convert the losses of last year into profits for the South- 
port Company and Corporation. 
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THE PARALLEL WORKING OF ALTERNATORS.* 


BY B. HOPKINSON, 


The question of the parallel working of alternating currentdynamos, 
under which term may be included the working of synchronous 
motors and of rotary converters, has been much discussed during the 
20 Fears which have elapsed since it was first shown that it could be 
done. No very definite result, however, has been arrived at from 
the theoretical point of view, though engineers have evolved various 
empirical rules of design, and have produced the well-known ** amor- 
tisseurs," in consequence of which the difficulties of parallel running 
have ceased to be serious, and the theoretical problem has lost much 
of its importance. Of late, however, a new interest has been given 
to the discuesion of this question by the introduction of large gas 
engines, with which it is more difficult than with steam to satisfy 
the requirements of the dynamo designers as to the uniformity of 
angular velocity necessary for satisfactory running. In this Paper 
I do not propose to add much new matter to the discussion, but 
rather to attempt to co-ordinate the mathematical treatment of the 
subject with the practical rules which have been framed, and which 
are now regarded as good standard practice, and to point out the 
reason for certain phenomena which have been observed. It would 
appear that hitherto the mathematical treatment of the subject has 
been carried out without sufficient reference to practical conditions, 
and on the other hand it is possible that the empirical rules of prac- 
tical engineers, though their success is a sufficient guarantee of their 
correctness under the conditions to which they have been applied, 
may not be fully applicable without modification to the new con- 
ditions which have followed the introduction of the new types of 
prime mover. 

Dynamically, the question of the parallel working of alternators, or 
the running of a synchronous motor or converter, is a problem of 
oscillation about a state of steady motion. Consider an alternating 
dynamo connected to a source of supply of constant amplitude and 
periodicity, and driven by a constant power or working against a 
constant resistance. For simplicity of expression we may suppose 
that the dynamo, and the generators giving the supply, have all the 
same number of poles. Then the dynamo will run with the eame 
angular velocity as the supply generators, but with a certain difference 
of phase which we may call « dependent on its excitation and on its 
load or driving power. This is the state of steady motion. If that 
state be disturbed—eay by temporarily varying the load on the 
dvnamo if working as a otor ho dynamo will make oscillations 
about it, sometimes running ahead of and sometimes lagging behind 
the position of steady motion. When ahead of that position it will 
take less, and when behind it will take more, than its proper supply 
of energy from the mains. 

The practical problem is to keep these oscillations, with their 
accompanying fluctuations in the flow of energy to or from the mains 
or bus bars, within moderate limits. 

The oscillations may be either free or forced. To clear the ideas 
we may consider the case of à dynamo working as a synchronous 
motor, but the results are immediately applicable to the case 
of a generator, Suppose that the load on the motor is slightly 
increased. The motor will take up a position in which the phase 
difference between it and the generators is rather greater than 
before, becoming, say, f where E is reckoned positive in the 
direction of motion of the motor. The torque developed by the 


motor wh...h was T, is now T - P or, say, T —c£. The constant c is 
€ 


readily calculable from the electrical constants of the machine. If 
now the additional bit of load —c be removed there will be a balance 
of torque of that amount available for accelerating the motor, which, 
accordingly, will proceed to catch up, so to speak, the state of steady 
motion. After a time it will arrive at the position of steady motion 
corresponding to torque T (for which, of course, =0), but will then 
be moving with more than the steady motion velocity. In conse- 
quence of the difference of velocity, the motor will not exert quite 
the steady motion torque T, but there will be & balance of torque 
tending to accelerate it or retard it. This, if the difference in velocity 
d£ 
dt. 
Adding the effect of this and of the term c£, we find the equation of 
motion of the motor 


is emall, will be proportional to that difference and equal, say, to b 


dE dë = 


where M repreeents on a suitable scale its moment of inertia 
Under a rigorous mathematical treatment, differential coefficients of 
higher order will appear, but the terms here given are the most 
important. 

The solution of this differential equation is 


=f PN sin (t+ n), 


— 


where = is the period of the oscillation and ô is equal to kinearly, 
if (as is usually the case) b° is small compared with 4cM. 


* Paper read before the British Association. 
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The oscillations represented by this expression are the free oscilla. 
tions executed by the dynamo when disturbed by a temporary change 
of conditions —e.9., if its load be suddenly thrown off, or if, being a 
generator, it be switched into parallel with its fellows. Dr. Hopkinson 
showed many yeara ago that the quantity c is positive—in other 
words, that if the state of steady motion be disturbed the forces so 
called into being tend to restore it, or the motion is stable. Since 
then Kapp and others have worked out the value of c. It is easy to 
show that, sufficiently nearly for all practical purposes, 


Ap 


* 
(2 /p being the periodic time of the alternations) and L the self. 
induction of the armature, including therein the armature reaction, 
and the self. induction of any conductors in series with the armature. 
Another expression for c, at once deducible from the above, is 


Ei E being the open circuit E. M. F. and i the current in 


where is the open circuit E.M.F. of the dynamo ( ,/mean?) 


C = 


the machin’ when short-circuited and driven at the proper speed. 
It is obvious that the importance or otherwise of these free oscilla- 
tions depends on whether they are damped out or not. It has usually 
been assumed that b is a positive quantity—: e, that the oscilla- 
tions are resisted by a sort of viscous force, and if that is so the oscilla- 
tions will, of course, rapidly disappear. I have, however, recently 
shown that under certain circumstances b may be nega'ive, in which 
case the oscillations will continually increase in amplitude and the 
running of the dynamo will be unstable, even though b be very small. 
Suppose that the dynamo is working as a generator and is driven 
by a force with a certain periodic variation—eg., by a reciprocating 
engine. It is supposed to be coupled in parallel with such a number 
of other machines that the 'bus bar potential is practically constant. 
The equation of motion then is 
31427 dt 


det 547 


where 2x/ô' is the period of the variation in the force. The solution 
of this equation is (leaving out the free oscillations) 


＋cE =P sin ('t, 


r= F ein (2-1), 
bê? + (c— Mey? 
_ be! 
where tan n= = Me 


I shall presently show that in practical cases he’ is small compared to 
c, 80 that the equation for E is, unless c is nearly equal to Mo*, 


f= Mer gin c't, 


P 


c? 
(1-2) 
where 2x/ô represents, as before, the period of the free oscillations. 
These are the forced oscillations produced by uneven turning moment 
in the prime mover. Superposed on them there will be the free 
oscillations already considered. 

The possibility of parallel working, or of the working of a syr- 
chronous motor, therefore depends on two conditions, First, the 
quantity b must be positive, so that any free oscillations are dm 
out within a short time of being set up. Second, the forced oscilla 
tions must be of such moderate amplitude as not to interfere with 
practical working. I willdeal first with the last-named condition, 
as it admits of much simpler treatment than the other. 

For an ideal machine, without any flywheel effect at all, ò 18 


infinite, and we have £— : sin 6’t, In this case, the phase displace- 


sin ô't, 


ment is always such as to correspond exactly with the torque exerted 
by the prime mover. Such a machine would run fairly well in 
parallel with others, simply delivering to the 'bus bara at all times 
exactly the energy given to it by its engine. But now if a flywheel 
be added, 4 becomes finite, and so long as it remains greater than 6, 
that is so long as the natural period of the alternator is lees than 
that of the variation in turning moment—the amplitude of the 
oscillations becomes greater with increase of flywheel until, when 
6=6', there is perfect resonance, and the oscillations are only 
restrained by the viscous damping. Further increase in the tly- 
wheel effect results in a continuous diminution of the oscillations. 
If 8 is so far diminished by increasing the flywheel that 6’ is several 
times as large as 6, the formula for £ becomes 


ein gt 


82 


= = sin dt. 


P 
Mo . 

Now, the practical rule always adopted by designers for working 
in parallel is that the angular dis placement of the machine 1n 8 
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revolution when running ualoaded as compared with a uniformly 
revolving wheel shall not exceed a certain fraction (varying from 
ris to 4) of the angular pitch of the poles. If the machine is 
unloaded the equation of motion is 


P* gs 
or £——.. sinct, 
5 


E is the phase-angle of displacement measured in such units that the 
angle between a pair of adjacent poles (or pitch-angle) is m. The 
practical rule, therefore, directly limits the angular amount of the 
forced oscillations, provided that & is large compared with 6, or that 
the natural period of oscillation of the alternator is large compared 
with the period of variation in turning moment. 

Limitation of the angle by which the machine deviates from 
perfectly uniform rotation is not, however, precisely what is needed. 
What should be limited is rather the amount of the fluctuation in 
the rate at which energy is delivered by the machine to the bus bars. 
This, since the speed is practically constant, is proportional to the 


2 
variation of torque—that is to c£. Now, c is equal to Sp and 
depends upon the electrical properties of the machine, Hence a 


machine with small self-induction will operate worse in parallel 
under a given amount of angular displacement than will another of 
large self-induction, always supposing the above-mentioned condition 
of long natural period to be fulfilled. Here, therefore, is a sutlicient 
explanation of the wide variation in angular deviation permitted by 
different designers; what suits one machine will not suit another, 
and a machine with small self-induction and armature reaction, or 
what is called a machine with good inherent regulation, must be 
gubject to more stringent rules as regards angular deviation than one 
with large self. induction. 

Another cause which makes a fixed rule as to angular deviation 
inapplicable to all cases, is the fact that in some designs the natural 
period of oscillation may not be long, compared with the period of 
the engine impulses. Should these two periods become even approxi- 
mately equal—if, for example, 6 were anywhere within 20 per cent. 
of c’, then the rule quite ceases to be applicable, and the amount of 
angular deviation in actual working as a generator bears no fixed 
relation to, but is much greater than, the same deviation when un- 
loaded. Asa matter of fact, in machines as now designed, in which 
the self-induction aud armature reaction are usually sufficient to 
allow the machine to be short circuited when partially excited with- 
out damage, the natural period of oscillation, even without a fly- 
wheel is usually greater than the period of engine impulse. The 
latter period, even in a slow-speed engine, will not, as a rule, exceed 
one-third of a second, while the natural period will be found to be 
of the order of half a second or more, and very much greater with a 
heavy flywheel. Probably, therefore, a designer will generally be 
justified in assuming that the two periods are sufficiently different 
to ensure that be will get about the same angular deviation when 
delivering energy to the 'bus bars as when the machine is running 
disconnected. He will, however, have to take account of the change 
in the rate of flow of energy to which that deviation corresponds on 
his particular machine, and it is in neglecting that factor that the 
practical rule seems to be illogical. 

We have, so far, considered that particular component of variation 
in turning moment which is responsible for the major part of the 
phase displacement when the machine is running disconnected, and 
which is, accordingly, alone regarded in the practical rule for fly wheel 
effect. That, however, is not in fact the only component of the 
variations ; there will be other components of both longer and shorter 
pe iod. Take for example the case of a single-cylinder double-acting 

‘Orting gas engine running at 90 revolutions, The principal varia- 
tion in turning moment, and the only one producing any appreciable 
effect on the phase displacement when running light, will be due to the 
explosions, and will have a period of one-third of a second. As stated 
above, the natural period of oscillation of the alternator will probably 
be much greater than this. But there will also be a variation in 
turning moment due to the weight of the crank, with a period the 
same as that of the revolution of the engine, or two-thirds of a second. 
Now it is not impossible, with a light tly wheel, for the period of oscilla- 
tion of the alternator to have that value, and if that were so violent 
hunting would be set up, even though the variation in turning 
moment due to this cause were to; small to produce an appreciable 
effect on the phase displacement when running light. Only, in this 
case of a small disturbing force, the approximation of periods must be 
fairly close to produce serious effects, The ordinary rules as to flywheel 
effect generally result in the natural period of oscillation being sub- 
stantially greater than the period of revolution of the engine, but 
in a somewhat roundabout and accidental way. It seems highly 
desirable on many grounds to pay more attention than has hitherto 
been usual to the natural period of oscillation of the alternator when 
specifying flywheels. The period of oscillation of the governor of 
the engine should not be lost sight of ; this is generally fairly long, 
and may not impossibly give rise to resonant oscillations, 


So far, we have considered the forced oscillations caused by the 
uneven turning moment of the prime mover in a generator working 
in parallel with a number of others. A very similar, and ey 
important problem is that of a synchronous motor or rotary driven 
from mains in which the potential varies periodically owing to 
unevenness of rotation in the supply generators. Here, if the motor 
or rotary had no flywheel effect at all, it would follow the generators 
precisely in their oscillations, and it is easy to see that if č, be the 
maximum phase displacement in the generators and & that in the 


rotary, then 
" 82 
Ey -u/(1- n 


where 27 ?' is the period of the variation in the generators and 2x 8 
the natural period of oscillation of the rotary. In the case of a 
rotary, however, it is unusual to have any flywheel, and consequently 
é, though usually less than ô, may be sufficiently near it to cause 
the oscillations of the rotary to exceed in amplitude those of the 
generator. Furthermore, the danger of actual resonance with the: 
revolution of the envine is in this case very much greater. I came 
across a case recently of a motor-generator which could not be 
worked owing to resonance. Its natural period happened to be very 
nearly equal to that of the revolution of the generator—about two- 
thirds of a second—and it dropped out of step in a very short time, 
though the variation of turning moment of the period in question must 
have been quite small. By altering the field current so as to increase 
the natural period about 25 per cent. the forced oscillations dis- 
appeared almost completely, showing that the dillizulty was entirely 
due to resonance. This suggests the reflection that it might possibly 
be better in some cases to put fly wheels on the comparatively high- 
speed rotaries, and allow a small flywheel and a bigger angular 
deviation in the slow-speed generators. l 

The question of free oscillations is a very much more complicated 
and diílicult one than that of forced oscillations. "The period is, of 
course, easily determined, but, as already indicated, the importance 
or otherwise of these oscillations depends almost entirely on the way 
in which they are damped, or on the sign of the quantity b. If b be 
positive, the oscillations are damped out and are unimportant. On 
the other hand, if b be negative, even though very small, the oscilla- 
tions will continually increase according to an exponential law, and 
the running of the machine will be impossible as a practical thing. 
The stability or otherwise, therefore, depends in this case on the 
sign of a small quantity and may bs affected by a very small change 
in the conditions. I have recently investigated this question, and I 
have shown that under certain circumstances* b may be negative. I 
will not reproduce the mathematics here, but will merely give the 
conclusions. 

Consider an ideal synchronous motor in which the exciting current 
is maintained absolutely constant, while the field magnets and the 
armature core and conductors are so perfectly laminated that no 
appreciable eddy currents flow therein. I find that the motion of 
such a motor is unstable or b is negative, provided that Lp>p. Here 


p is the resistance and Lp is the reactance of the armature and any 
conductors in series with it. The actual value of b I find to be 


1 L?p? * 
VN 
ZU (Lip? +p) 


The condition Lp>p is generally fulfilled, so that an ideal motor 


such as that described is in general unstable, and all motors have 
this element of instability. Ia actual machines, however, there are 
a number of causes which give rise to real viscous forces, and gene- 
rally overcome this tendency to instability. Such are the local 
currents induced in the substance of the armature conductora, and 
(generally but not always) the “amortisseur” effect of currents 
induced by the oscillations in the pole-pieces, the field coils, ani in 
any special “amortisseur” coils put there for the purpose. It will be 
found, on working out the value of b that in machines of modern 
design and any considerable size, it is insigaificant under ordinary 
conditions of working. In small machines, however, and in large 
ones on long transmission lines it may be important. I have myself 
experimented with a small motor, the running of which was actually 
unstable from this cause. 

Of the causes mentioned above as making for stability by pro- 
ducing a viscous damping effect, the most important is that described 
as giving rise to “ amortisseur" action. Consider an ideal motor of 
the type described in the last paragraph coupled to mains giving 
constantalternating potential moving steadily and doing external work. 
For simplicity we may suppose the open-circuit potential of the motor. 
to be equal to that of the mains. The effect of the armature current 
on the field will be to decrease the induction in the field magnets 
somewhat and also to distort it, so that the point of maximum induc- 
tion and zero back E. M.F. is displaced backward against the direction 
of rotation. Suppose, now, that the motor executes oscilla'ions about 
the position of steady motion. Then the field will experience variations 
of like period both as regarda its magnitude aud its distortion. To 


See The 
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put the matter in symbols, suppose that A cos is the induction 
linked with armature and field coils in the steady motion (0 being an 
angle defining the position of thearmature). Then in the oscillation 
which is given by £—£, sin ôt the induction will be (A +a; sin ét) 
cos 0 +b, sin 2t sin 0, the quantities a, and b, being positive, since 
when £ is positive there is a greater total induction and a less dis- 
placement of point of maximum induction than when k is zero. 

Now suppose that the pole-pieces are surrounded by short- 
circuited copper conductors, and that the pole-faces are covered with 
copper plates, or have copper conductors threaded through them to 
form a grid. Then the changes of magnetising force due to the 
armature current will cause induced currents to flow in these con- 
ductors, and the general effect of the currents will be to somewhat 
reduce the amplitude of the changes of induction in the pole-pieces, 
and to cause them to lag rather behind the changes in armature 
reaction which give rise to them. The consequence is that the 
induction linked with armature and field coils is now 


{A +a, sin (- 1) cos 0+ by sin (ct — 2) sin 6, 


where a,b, are (for the motor) positive quantities less than a, and by 
respectively, and nč are positive angles which depend upon the 
resistance of the “amortisseur” conductors aud on the armature 
reaction. "Thus, at the time when the armature is passing the posi- 
tion of steady motion (£—0), but moving with more than the steady 
motion velocity, the induction, instead of having its normal value 
A cos 6, has the value (A- a sin 1) cos - bo sin (sin O. In other 
words, the currents then circulating in the“ amortisseur" coils are such 
as to reduce the magnetisation somewhat and to displace the point of 
maximum induction or zero open-circuit E.M.F. rather behind the 
popes which it would occupy in ordinary steady motion. We 

ave now to consider the effect of these changes in the induction on 
the torque at this moment, since it is the then deviation of the 
torque from its steady value that determines the value of b. 

First, as regards the demagnetisation, due to diminution of current 
in the field coils or to currents in short-circuited windings surround- 
ing the pole ee It is easy to show that the effect of reducing 
the field current in a synchronous motor may be either to increase 
or diminish the torque—it depends on the load on the motor. Let 
fi, be that component of the current which is in phase with the back 
E.M.F., and Ap the back E.M.F. of the motor, so that the rate of 
working of the motor is 44p8, Then a reduction in the field 
current will result in & reduced torque provided that 


A 
Ee 

where, as before, p is the resistance, and Lp the reactance of 
the armature and any conductors in series with it. Similar 
considerations apply when the dynamo is working as a gene- 
rator, only in this case the effect of the induced currents when 
E=0 is to increase the magnetisation while the sign of 60 is 
changed. The general result is that if 60 be outside the 


limits + ER -, the induced currents tend to damp out the oscil- 


lations. On the other hand, if 8, be within these limits, the induced 
currents tend to increase the oscillations, and under such circum- 
stances damping coils surrounding the pole-pieces are additional 
causes of instability. In the case of a machine connected direct to 
‘bus bars in parallel with others, these limits for 8, are very narrow; 
but in motors or converters on long transmission lines they may b» 
so far apart as to give rise to instability at light loads. There is 
little doubt that trouble has been experienced from this cause. It 
was one reason for the instability of the emall motor to which I 
have referred, and the constants of that motor might easily be 
repeated on a much larger machine if there were considerable self- 
induction and resistance in circuit with it. 

We may now consider shortly the damping effect of solid pole- 
pieces, copper plates over the pole-faces, or copper bara threaded 
through the pole-face to form a grid. As already pointed out, the 
effect of the currents in such conducting bodies at the moment when 
the motor is in the position of steady motion, but moving with more 
than the steady motion velocity, is to so distort the field as to move 
the position of maximum induction somewhat behind that which it 
occupies in steady motion. This is in effect the same as reducing 
the phare difference between motor and generators, and it therefore 
in all cases results in a reduction of the torque of the motor as 
compared with the normal steady motion torque, or on the balance 
in retardation of the motor. Hence damping cols of this kind 
invariably exert a true damping or viscous effect. Moreover, I 
have worked out the amount of the effect, and find that it is much 
greater than that due to the variation of current round the pole- 
pieces. It is these conductors across the face of the pole-pieces that 
are the really useful“ amortisseurs,” and by their use it would seem 
that ) can always be made positive and the motion stable. 

I do not propose here to go into the actual value of the damping 
eftect produced by these“ amortisseur " coils. It has been worked out 
and the results will shortly be published. One thing, however, may 
be noted here, and that is, that as the resistance of the coils is 
diminished, the effect increases to a maximum and then diminishes. 
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It is obvious that if the pole-pieces were surrounded by perfectly 
conducting coils and faced with perfectly conducting plates there 
could be no changes of induction produced by an oscillation about 
steady motion, and, therefore, no damping effect. The point is that 
the coils diminish the amplitude of the changes of induction pro- 
duced by armature reaction approximately in proportion to their 
conductivity, and at the same time give rise to a difference of phase 
between those changes and their cause. The amount of damping 
effect is proportional to the amplitude of the changes and to the 
phase difference. It is therefore possible to increase the conduc- 
tivity of the coils too far that is, to such an extent that the diminished 
amplitude more than compensates the increased phase -d ifferen ce. 
Whether this happens in practice I am not prepared to say, as it 
depends on many elements, such as the period of oscillation, amount 
of armature reaction, &c., but I am clear that it is not impossible 
with constants such as one meets with in ordinary designs. 

One other point is of interest in connection with “amortisseur” coils. 
They have been regarded here as a means of making b positive, or of 
removing that tendency to instability as regards free oscillations 
which is inherent in all machines. Of their great value for that pur- 
pose there can be no doubt whatever. It has often been suggested 
that they also play an important part in reducing the forced 
oscillations which were considered in the first section of this Paper. 
My own belief, however, is that their action in that respect is 
insignificant. Looking back for a moment to the expression for 
the forced oscillations, damping being taken into account, we found 
that it was P 

= TE e mei ios ct- 
E= Jet (c Mane in (f- 1), 
while the free oscillations were 
bt 
E— Ey 7 2M sin (ĉt+ e). 


Now, by the courtesy of the Westinghouse Company I have been 
able to observe the free oscillations on a rotary converter fitted with 
heavy dampers round the poles and across their faces. "The design 
of these coils was the outcome of much experience, and they may 
probably be taken as giving the most powerful attainable damping 
effect. I found that if the machine were paralleled when a little ou: 
of phase one could hear it make six or eight complete oscillations. 
There can be no doubt that the ratio of two successive oscillations 
was much greater than l/e. Assuming it to be equal to lfe, we 


readily find that b 2x f 
Hence in the expression for the forced oscillation 
pu L 


Now I have already pointed out that the effect of the ordinarv fiy- 
wheel rules is to make & considerably less than c. Hence b*e”? is 
buta very small fraction of M??^, and unless c is nearly equal to Mè”? 
—that is unless there be resonance—the forced oscillations are 
almost unaffected by the damping. If there be resonance we have 


ĉ —60 and „ Me oc 
bo =- — . 
us mT 
Hence the amplitude of the forced oscillations is 
LiT 
(bé c 


In other words, in case of resonance the forced oscillations would 
be about three times as big with this amount of damping as they 
would if there were no flywheel effect at all and no damping. It 
would seem, therefore that damping coils are not of much ute for 
dealing with cases of resonance ; a slight variation of the period is a 
much better solution. To sum the whole matter up, the proper way 
to deal with forced oscillations is to use the right flywheel, while 
damping coils must be used for giving stable free oscillations. 


TERRESTRIAL MAGNETISM IN ITS RELATION TO 
GEOGRAPHY.* 


BY OAPTAIN ETTRICK W. CREAK, C. B., R. N., F. R. S. 


Magnetic Surveys. 

Previously to the year 1880 there were two periods of excep- 
tional activity on the part of contributors to our knowledge of the 
earth's magnetism, during which the scientific sailor in his ship on 
the trackless ocean combined with his brethren on land in making 
a magnetic survey of the globe. The first period was that ot 
1843-49, during which not only were fixed observatories estab- 
lished at Toronto, St. Helena, Cape Town, and Hobart for hourly 
observations of the movements of the magnetic needle, but, to use 
Sabine's words, **that great national undertaking, the magnetic 
survey of the South Polar regions of the globe," the forerunner cf 

* Abstract of the presidential address to Section E (Geographical) o: 
the British Association. 
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our present Antarctic Expedition, was accomplished by Ross and 


his companions almost entirely at sea. This Antarctic survey was 
carried out during the years 1840-45, and the results viven to the 
world as soon as possible by Sabine. The results afterwards formed 
a valuable contribution when constructing his maps of equal lines 
of magnetic declination, inclination, and intensity for the whole 
world, a great work for the completion of which Sabine employed 
every available observation made up to the year 1870, whether on 
land or at sea. Readers of these contributions cannot fail to be 
struck with the great number of observations made by such 
travellers as Hansteen and Due, Erman and Wrangel, extending 
from Western Europe to far into Siberia. | 


The second period was that of 1870-80, during which not only 
was there much activity amongst observers on land, but that 
expedition so fruitful to science, the voyage of H.M.S. ‘‘Chal- 
lenger," took place. During the years 1872-76 we find the sailor 
in the ** Challenger" doing most valuable work in carrying out a 
magnetic survey of certain portions of the great oceans, valuable 
rot only for needful uses in making charts for the seaman, but also 
as a contribution to magnetic science. Prior to this expedition very 
little was known from observation of the distribution of terrestrial 
magnetism in the central regions of the North and South Pacific 
Oceans, and Sabine's charts are consequently defective there. 


Combining the Challenger magnetical results with those of 
all available observations made by others of H.M. ships, and by 
colonial and foreign Governments, I was enabled to compile the 
charts of the magnetic elements for the epoch 1830, which were 

ublished in the report of the scientific resulta of H. M. S. Chal- 
enger" I will venture to say that these charts give a fairly 
accurate representation of the normal distribution of the earth's 
magnetism between parallels of 70° N. and 40^ S. Beyond these 
limits, either northward or southward, there is a degres of uncer- 
tainty about the value of the lines of equal value, especially in the 
southern regions, an uncertainty which we have reason to hope 
will be dissipated when we know the full results obtained by 
Captain Scott and the gallant band he commands, for as yet we 
have to be content with some eddies of the full tide of his success, 

Until the Discovery was built, the Challenger" was the 
last vessel specially selected with a view to obtaining magnetic 
observations at sea, so that for several years past results obtained 
on land have been our mainstay. Thus, elaborate magnetic sur- 
veys with fruitful results have been carried out in recent years in 
the British Isles by Riicker and Thorpe. France, Germany, 
Holland and some smaller districts in Europe have also been care- 
fully surveyed, and British India partially so, by Messrs. Schlagint- 
weit in 1857-58. The latter country is being again magnetically 
surveyed under the auspices of the Indian Government. 

On the American continent the coast and geodetic survey of the 
vast territories comprised in the United States, which has been so 
many years in progress, bas been accompanied by an extended 
magnetic survey during the last 52 years, which is now under the 
able direction of Dr. L. A. Bauer. Resulting from this some 
excellent charts of the magnetic declination in the United States 
have been published from time to time ; and the last, for the epoch 
1902, is based upon 8,000 observations. "There are other contribu- 
tions to terrestrial magnetism for positions on various coasts from 
the surveying service of the Royal Navy, and our ships of war are 
constantly assisting with their quota to the magnetic declination, 
or variation, as sailors prefer to call it; and wisely so, I trow, for 
have they not the declination of the sun and other heavenly bodies 
constantly in use in the computation of their ship's position ? This 
work of the Royal Navy and the Indian Marine is one of great 
importance, both in the interests of practical navigation and of 
Bcience ; for besides the equipment of instruments for absolute 
determinations of the declination, dip and horizontal force supplied 
to certain of our surveying ships, every seagoing vessel in the 
service carries a landing compass, specially tested, by means of 
which the declination can be observed with considerable accuracy on 
land. Experience has shown that very useful results, as regards the 
declination, can be obtained every time a ship is swung, either 
for that purpose alone or in the ordinary course of ascertaining 
the errors of the compass due to the iron or steel of the ship. As 
an example of this method the cruise of the training squadron to 
Spitzbergen and Norway in 1895 may be cited, when several most 
useful observations were made at sea in regions but seldom visited. 
Again, only this year à squadron of our ships, cruising together 
near Madagascar, separated to a distance of a mile apart and 
‘‘swung’ to ascertain the declination. 

I would here note that all the magnetic observations made by the 
officers of H.M. ships during the years 1890-1900 have been pub- 
lished in a convenient form by the hydrographic department of the 
Admiralty. The fact remains, however, that a great portion of 
the world, other than the coasts, continues unknown to the search- 
ing action of the magnetic needle, whilst the two-thirds of the 
globe covered by water is still worse off. Amongst other regions I 
would specify Africa, which, apart from the coasts, Cape Colony, 
und the Nile valley to lat. 54° N., is absolutely a new field for the 


observer. Moreover, the elaborate surveys I have mentioned show 
how much the results depend upon the nature of the locality. I 
am therefore convinced that travellers on land, provided with a 
proper equipment of instruments for conducting a land survey of 
the strange countries which they may visit, and mapping the same 
correctly, can, with a small addition to the weight they have to 
carry, make a valuable contribution to our knowledge of terrestrial 
magnetism, commencing with observations at their principal 
stations and filling in the intermediate space with as many others 
as circumstances will permit. 


The Antarctic Expedition, 


Of the magnetic work of our Antarctic expedition we know that 
since the Discovery entered the pack —and, as far as terrestrial 
magnetism is concerned, upon the most important part of that 
work—every opportunity has been seized for making observations. 
Lyttelton, New Zealand (where there is now a regular fixed mag- 
netic observatory), was made the primary southern base-station of 
the expedition; the winter quarters of the Discovery, the 
secondary southern base-station. Before settling down in winter 
quarters, magnetic observations were made on board the ship during 
the cruise to and from the most easterly position attained off King 
Edward VII. Land in lat. 76° S., long. 1524° W., and she was suc- 
cessfully swung off Cape Crozier to ascertain the disturbing effecta 
of the iron upon the compasses and dip and force instruments 
mounted in the ship’s observatory. 

As a ship fitted to meet the most stormy seas and to buffet with 
the ice, the Discovery has been a great success. Let me add 
another tribute to her value. From Spithead until she reached 
New Zealand but small corrections were required for reducing the 
observations made on board. The experience of Ross’ Antarctic 
expedition had, however, taught the lesson that two wood-built 
ships, the Erebus ” and Terror, with but some 3deg. to 4deg. 
of deviation of the compass at Simon’s Bay, South Africa, found as 
much as 56deg. of deviation at their position farthest south, an 
amount almost prohibitory of good results being obtained on board. 
I have been told by Lieut. Shackleton—for the cause of whose 
return to England we must all feel great sympathy—that a 
maximum of only lldeg. of deviation was observed at her most 
southerly position. From this we may look forward hopefully to 
magnetic results of a value hitherto unattained in those regions. 

At winter quarters, besides the monthly absolute observations of 
the magnetic elements, the Eschenhagen variometers or self-regis- 
tering instruments for continuously recording the changes in the 
declination, horizontal force and vertical force were established, 
and in good working order at the time appointed for commencing 
the year’s observations, ; 

I may here remind you that some time previously to the departure 
of the British and German Antarctic Expeditions a scheme of 
co-operation had been established between them, according to 
which observations of exactly the same nature, with the same form 
of variometers, were to be carried out at their respective winter 
quarters during a whole year, commencing March 1, 1902. Besides 
the continuous observations with the variometers, regular term- 
days and term-hours were agreed upon for obtaining special 
obaervations with them at the same moment of Greenwich mean 
time. Both expeditions have successfully completed this part of 
their intended work. To co-operate in like manner with these far 
southern stations the Argentine Government sent a special party 
of observers to Staten Island, near Cape Horn, and the Germans 
another to Kerguelen Land, whilst New Zealand entered heartily 
into the work. In addition, similar observations were arranged to 
be made in certain British and colonial observatories, which include 
Kew, Falmouth, Bombay, Mauritius and Melbourne; also in 
German and other foreign observatories, 

We have all read thrilling accounts of the journeys of the several 
travelling parties which set out from the Discovery." In spite 
of all this there is a record of magnetic observations taken on these 
journeys of which only au outline has yet been given. Anticipa- 
tions of the value of these observations are somewhat clouded when 
we read in one report that hills ** more inland were composed of 
granite rock, split and broken, as well as weatherworn, into extra- 
ordinary shapes. The lower or more outer hills consisted of quartz, 
&c., with basaltic dykes cutting through them." Consequently, 
we have to fear the effects of local magnetic disturbances of the 
needle in the land observations, whilst buoyed up with the hope of 
obtaining normal results on board the ship. 

Judging from some land observations which have been received, 
it appears that considerable changes have taken place in the values 
of the magnetic elements in the regions we are considering, but 
when making comparisons we have to remember the 60 years which 
have elapsed since Ross' time, and that he had nothing like the 
advantage of steam for his shipe, or of instruments of precision 
like our present ship Discovery.” His ships also were, as we 
have already remarked, much worse magnetically, causing far more 
serious disturbance of the instruments. Hence the changes we 
note may not be entirely due to changes in the earth’s magnetism. 
The observations made by the officers of the Southern Crosa 
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at Cape Adare in 1899-1900 also contribute to this question of 
magnetic change. 
The Magnetic Poles of the Earth. 


I will now refer to those two areas on the globe where the dipping 
needle stands vertically, known as the magnetic poles. "The deter- 
mination of the exact position of these areas is of great importance 
to magnetic science, and I will just glance at what is being done to 
solve the problem. Let us consider the North Pole first, the 
approximate position of which we know best from observation. If 
one were asked to say exactly where that pole has been in observa- 
tion times, whether it has moved, or where it now is, the answer 
must be, I do not know.“ It is true that Ross in 1831, by a single 
observation, considered he had fixed its position, and I believe 
hoisted the British flag over the spot, taking possession thereof ; 
but he may or may not have set up bis dip circle over a position 
affected by serious magnetic disturbance, and therefore we must 
still be doubtful of his complete success from a magnetic point of 
view. Although eminent mathematicians have calculated its posi- 
tion, and Neumayer in 1885 gave a place to it on his charts of that 
year, we have still to wait for observation to settle the question, for 
one epoch at least. Happily, I am able to repeat the good news 
that the Norwegian, Capt. Roald Amundsen, sailed in June last with 
the express object of making a magnetic survey of Ross’ position 
and of the surrounding regions, in order to fix the position of the 
north magnetic pole. Furnished with suitable instruments of the 
latest pattern, he proposes to continue his investigations until 1905, 
when we may look for his return and the fulfilment of our hopes. 

As far as we can now see, the south magnetic pole cannot be 
approached very nearly by the traveller, and we can only lay siege 
to it by observing at stations some distance off, but encircling it. 
We have our own expedition on one side of it, and now with the 
return of the Gauss to South Africa in June last, we have 
learnt that that vessel wintered in lat. 66° 2’S., long. 89° 48’ E, a 
position on the opposite side of the supposed site of the magnetic 
pole to that of the Discovery." We may now pause to record 
our warm congratulations to Dr. von Drygalski and his companions 
on their safe return, accompanied by the welcome report that their 
expedition has proved successful. In addition to the British and 
German expeditions, there are the Swedish expedition and the 
Scottish expedition. Therefore, with so many nationalities work- 
ing in widely different localities surrounding it, we have every 
reason to expect that the position of the south magnetic pole will 
be determined. 

s The Secular Change. 

When in the year 1600 Gilbert announced to the world that the 
earth is a great magnet, he believed it to be a stable magnet ; and 
it was left to Gellibrand, some 34 years later, by his discovery of 
the annual change of the magnetic declination near London, to 
show that this could hardly be the case. Ever since then the 
remarkable and unceasing changes in the magnetism of the earth 
have been the subject of constant observation by magneticians and 
of investigation by some of the ablest philosophers in Europe and 
America. Year after year new data are amassed as to the changes 
going on in the distribution of the magnetism of the earth, but as 
yet we have been favoured by hypotheses only as to the causes of 
the wondrous changes which the magnetic needle records. 

These hypotheses were at one time chiefly based upon a con- 
sideration of the secular change in the declination, but it is now 
certain that we must take into account the whole of the phenomena 
connected with the movements of the needle, if we are t» arriveat 
any satisfactory result. Besides, it will not suflice to take our data 
solely from existing fixed observatories, however relatively well 
placed and equipped, and valuable as they certainly are, for it now 
appears that the secular change is partly dependent upon locality, 
and that even at places not many miles apart differences in results 
unaccounted for by distance have been obtained. The tendency of 
observation is increasingly to show that the secular change of the 
magnetic elements is not a world-wide progress of the magnetic 
needle moving regularly in certain directions, as if solely caused by 
the regular rotation during a long series of years of the magnetic 
poles round the geographical poles, for the results of ob:ervations 
during the years 1840-80 show that there are local causes at work in 
certain regions, whilst in others there is rest, which muat largely 
modify the effect of any polar rotation. 


Local Magnetic Disturbance. 


On land there is an increasing difficulty in finding districts of 
only a few miles in extent where the observed values of the 
magnetic elementa at different stations therein do not differ more 
widely than they should if we considered only their relative position 
on the earth asa magnet. "Take Rücker and Thorpe's maps of the 
British Isles and those of the United States, for example, where 
the lines of equal value are drawn in accordance with the obser- 
vations, with the result that they form extraordinary loops and 
curves diflering largely from the normal curves of calculation. 
From among numerous examples of disturbance of the declination 
on land, two may be quoted. In the Rapakivi district, near 
Wiborg, a Russian surveying ofticer in the year 1890 observed a 
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disturbance of 180deg., or, in other words, the north point of his 
compass pointed due south. At Invercargill, in New Zealand, 
within a circle of 30ft. radius, a difference of 56deg. was found. 
Even on board ships in the same harbour different results ars 
sometimes observed, as our training squadron found at Reikiavik 
in Iceland, and notably in our ships at Bermuda. 

It is hardly necessary to add that the dip and force are often 
largely subject to like disturbance, but I do so in order to vam 
travellers and surveyors that observations in one position often 
convey but a partial truth ; they should be supplemented by a 
many more as possible in the neighbourhood or district. Erroneou 
values of the secular change have also been published from the 
various observers not having occupied exactly the same spot, and 
even varied heights of the instrument from the ground may make 
& Serious difference, as at Hapakivi before mentioned and at 
Madeira, where the oflicers of the ** Challenger” expedition found 
the dip at a foot above the ground to be 48° 46’ N.; at 3]ft. above the 
ground 56° 18’ N. at the same spot. 

All mountainous districts are specially open to suspicion of 
magnetic disturbance, and we know from comparison with normal 
observations at sea that those mountains standing out of the deep 
sea, which we call islands, are considerably so affected. 


Magnetic Shoals. 

The idea that the compasses of ships could be affected by the 
attraction of the neighbouring dry land, causing those ships to be 
unsuspectingly diverted from their correct course, was longa 
favourite theory of those who discussed the causes of shipwreck, 
but it was a fond thing vainly invented." I can hardly say this 
idea is yet exploded, but from what has already been said about 
local magnetic disturbance on land, it is not a matter of surprise 
that similar sources of disturbance should exist in the land und- 
the sea, for it has been found that in certain localities, in depths of 
water sufficient to float the largest ironclad, considerable distur- 
bances are caused in the compasses of ships. An area of remarkable 
disturbance having been reported as existing otf Cossack, N. N., 
Australia, H.M.S. ‘‘ Penguin," a surveying ship provided with the 
necessary magnetic instruments was sent by the Admiralty in 189] to 
make a complete magnetic survey of the locality, with a view to ascer- 
taining the facts and placing them on a scientific basis. An area of 
disturbance 3.5 miles long by 2 miles broad, with not less than 
8 fathoms of water over it, was found lying in a N.E. by E. and 
S.W. by W. direction. At one position the disturbing force was 
sufficient to deflect the Penguin's compass 56 deg. ; in another— 
the focus of principal disturbance—the dip on board was increased 
by 29 deg., and this at a distance of over b miles from the nearest 
visible land, upon which onlyasmall disturbance of the dip was found. 

This remarkable area of disturbance was then called a magnetic 
shoal," a term which at first sight hardly appears to be applicable. 
We have, however, become familiar with the terms “ridge line, 
valley line, peak and col,” as applied to areas of magnetic dis- 
turbance on land ; therefore, I think we may conveniently 
designate areas of magnetic disturbance in land under the se 
magnetic shoals,” 

This year H.M. surveying ship“ Research has examined and 
placed a magnetic shoal in East Loch Roag (Island of Lewis), but 
as all our surveying ships are practically iron ships, it was impos- 
sible from observations on board to obtain the exact values of the 
disturbing forces prevailing in this shoal. The reason for this 1s 
that, althougn we may accurately measure the disturbing forces of 
the iron of the ship in deep water, directly she is placed over the 
shoal induction takes place, and we can no longer determine to what 
extent the observed disturbances are due to the ship's newly: 
developed magnetism, or to what extent the shoal alone produces 
them, We can, nevertheless, even in an iron ship, accurately place 
and show the dimensions of a magnetic shoal and the direction in 
which a ship's compass will be deflected in any part of it by com: 
pass observations only. Is it not, therefore, the duty of any ship 
meeting with such shoals to stop and fix their position: The 
general law governing the distribution of magnetism on thes 
magnetic shoals is that in the northern hemisphere the north point 
of the compass is drawn towards the focus of greatest dip ; in the 
southern hemisphere it is repelled. The results at East Loch Ros 
proved an exception, the north point of the compass being repelled. 


Terestrial Magnetism and Geology. 


I have already referred to the question of local magnetic dis- 
turbance as one of great importance in magnetic surveys. The 
causes of these disturbances were at one time a matter of 
opinion, but the evidence of the elaborate magnetic surveys I hare 
alluded to, when compared with the geological maps of the same 
countries. points clearly to magnetic rocks as their chief origin. 
Magnetic rocks may be present, but from their peculiar position 
fail to disturb the needle; but, on the other hand, as Rücker 
writes in his summary of the results of the great magnetic survey 
of the British Islands conducted by Thorpe and himself, the 
magnet would be capable of detecting large masses of magnetic 
rock ata depth of several miles,” a distance not yet atta 
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the science of the geologist. Again, Dr. Rijckevorsel, in his 
survey of Holland for the epoch 1891, was convinced that in 
some cases, in many perhaps, there must be a direct relation 
between geology and terrestrial magnetism, and that many of the 
magnetic features must be in some way determined by the geological 
structure of the underground." 

During the years 1897.09 a magnetic survey was made of the 
Kaiserstuhl, a mountainous district in the neighbourhood of 
Freiburg, in Baden, by Dr. G. Meyer. Exact topographical and 
geological surveys had been previously made, and the obj 
magnetic survey was to show how far the magnetic disturbances of 
the needle were connected with geological conformations. Here, 
again, it was found that the magnetic and geological features of the 
district showed considerable agreement, Itic rocks being the 
origin of the disturbance. This was not all, for in the level 
country adjacent to the Rhine and near Breisach, unsuspected 
masses of basalt were found by the agency of the magnetio needle. 
More recently we find our naval officers in H.M.S. ‘‘ Penguin," 
with a complete outfit of magnetic instruments, making a magnetic 
survey of Funafuti atoll and assisting the geologist by pointing out, 
by means of the observed disturbance of the needle, the probable 
positions in the lagoon in which rock would be most accessible to 
their boring apparatus. 

Magnetic Charts. 

Of the valuable work of the several fixed magnetic observatories 
of the world, I may remark that they are constantly recording the 
never-ceasing movements of the needle, the key to many my steries 
to science existing in the world and external to it, but of which we 
have not yet learnt the use. Unfortunately, many of these once 
fixed observatories have become travellers to positions where the 
earth can carry on its work on the needle undisturbed by electric 
trams and railways which have sprung up near them, and it is to 
be hoped they will find rest there for many yearsto come. Of the 
42 observatories which publish the values of the magnetic elements 
obtained there, 32 are situated northward of the parallel of 30° N., 
and only four in south latitude ; and it is a grief to eticians 
that so important a position as Cape Town or its neighbourhood 
does not make an additional fixed magnetic observatory of the first 
order. Thus, as far as our present question of magnetic charts and 
their compilation is concerned, the observatories do not contribute 
largely, but we should be very grateful to them for the accurate 
observations of the secular change they provide which are so difficult 
to obtain elsewhere. 

Of the value of magnetic charts for differents epochs I have much 
to say, as they are required for purely scientific inquiry as well as 
for practical uses. It is only by their means that we can really 
compare the enormous changes which take place in the magnetism 
of the globe as a whole ; they are useful to the miner, but con- 
siderably more so to the seaman. Had it not been for the charts 
compiled from the results of the untiring labours of travellers by 
land and observers at sea in the field of terrestrial magnetism 
during the last centu» y, not only would science have been miserably 
poorer, but it is not too much to say that the modern iron or steel 
steamship traversing the ocean on the darkest night at great speed 
would have been almost an impossibility, whereas with their aid 
the modern navigators can drive their ships at a speed of 265 
statute miles an hour with comparative confidence, even when 
neither sun, moon, nor stars are appearing. 

Of the large number of travellers by sea including those who 
embark with the purpose of increasing our geographical knowledge 
of distant lands and busying themselves with most useful inquiries 
into the geology, botany, zoology and meteorology of the regions 
they visit, few realise that when they set foot on board ship (for all 
ships are now constructed of iron or steel) they are living inside a 
magnet. Truly a magnet, having become one by the inductive 
action of that great parent magnet—the Earth. How fares the 
compass on board those magnets, the ships, that instrument so 
indispensible to navigation, which Victor Hugo has forcibly called 
** The soul of the ship," and of which it has been written, 


** A rusted nail, placed near the faithful compass, 
Will sway it from the truth, and wreck an argosy.” 


And if so small a thing asan iron nail be a danger, what are we to say 
to the iron ship? Let us fora moment consider this important matter. 
If the nature of the whole of the iron or steel used in construction of 
ships were such as to become permanently etic, their naviga- 
tion would be much simplified, as our knowledge of terrestrial 
magnetism would enable us to provide correctors for any disturbing 
effecta of such iron on the compass, which would then point cor- 
rectly. But ships, taken as a whole, are generally more or less 
unstable magnets, and constantly subject to change, not only on 
change of geographical position, but also of direction of the ship's 
head with regard to the magnetic meridian. Thus a ship steering 
on an easterly course may be temporarily magnetised to a certain 
extent, but on reversing the ship's course to west she would after a 
time become temporarily magnetised to the same amount, but in 
the opposite direction, the north point of the compass being 
attracted in each case to that side of the ship which is southernmost. 


ect of the 


Shortly, we may define the action of the earth's magnetism on 
the iron of a ship as follows :—The earth being surrounded by a 
magnetic field of force differing greatly in intensity and direction in 
the regions from the North Pole to the Equator and the Equator 
to the South Pole, the ship's magnetic condition is largely depen- 
dent upon the direction of her head whilst building and the part of 
that field she occupied at the time ; partly upon her position in the 
magnetic field she traverses at any given time during a voyage. 

For the reasons I have given, magnetic charts are a necessity for 
practical purposes and in the following order of value. That of 
the magnetio declination or variation which is constantly in use, 
especially in such parts of the world as the St. Lawrence and the 
approaches to the English Channel, where the declination changes 
very rapidly as the ship proceeds on her course. Next, that of the 
dip and force, which are not only immediately useful when correct- 
ing the ship's compass, but are required in the analysis of a ship's 
magnetism both as regards present knowledge and future improve- 
ments in placing compasses on board. If astronomers have for a 
very long time been able to publish for several years in advance 
exact data concerning the heavenly bodies, is it too much to hope 
that magneticians will before long also be able to publish correct 
magnetic charts to cover several years in advance of any present 
epoch? If this is to be done within reasonable time there must be 
a long pull, a strong pull, and a pull all together of magnetic 
observers in all lands, and accumulated data must also be discussed. 


A METHOD FOR FINDING THE EFFICIENOY OF 
SERIES MOTORS.* 


BY ERNEST WILSON. 
(Professor of Electrical Engineering, King's College, London.) 


The following method has the advantage of great accuracy, and 
I have found it work well in 5 The figure gives a diagram of 
connections in which M and G. are two like machines mechanically 
coupled together, either through or without gearing, according 
as it is desired to obtain the efficiency off either machine 
inclusive or exclusive of gearing. In the test M runs as a 
motor and delivers its energy to G running as a generator. 
The field coils F,F, are placed in series with one another and 
with the motor armature in order that each machine may be con- 
veniently magnetised to the same degree in any test. The input of 
the motor is measured on the voltmeter Vi and ammeter A,. The 
generator is loaded on a resistance, R, and its output measured on the 
voltmeter V, and the ammeter A,. Let Ri and R, be the ohmic 
resistances of the motor and generator armatures respectively, then 
V,Ai— V2A,=X are the total watts dissipated in the system exclusive 
of the generator field coil F, Of these A,?(F,+R,)+A,2R,=Y are 


SUPPLY 


the ohmic resistance losses in watta, and X - Y are the watts due to 
brush, ing and wind friction, eddy currents and magnetic 
hysteresis. The machines are equal and rotate at the same speed. 


m are the watts which can be debited to each machine when 


calculating efficiency, it being assumed that the brush contact resis- 
tance has the same value as when measured with the machines at 
rest, and that armature reaction does not produce inequality in the 
watts dissipated by eddy currents and etic hysteresis in the two 
machines. The expressions for the efficiencies are, for the motor, 


AY + Via FAR. Vi, and, for the generator, v. % . 


2 
＋ Az? Ra AF, VsAa. 


The above, so far, is a well-known method, 
and has been described by Mr. Field. The extension here described 
consists in the addition of two low-resistance shunts, rira, a milli- 
voltmeter, a, and a voltmeter, v. By these instruments the differences 
A,—A, and V, - V: have been measured as direct quantities. It is easy 
to show that greater accuracy can be obtained by measuring A, and a 
and using the value Al- a instead of Ar, aud measuring Vi and v and 
using the value Vi- v instead of V, For instance, let VI = 500, 
A, 50, V. = 450, A 42, Ri Ra = Fi = F =O˙5 ohm., and let there 
be a liability for error of 1 per cent. in reading the instruments. 
Then the possible error in the value of X — Y, when VI Vz AI A: are the 
measured quantities, is 31:9 per cent., whereas it is 1:9 per cent. when 
V,vA,a are the measured quantities. 


* Paper read at the British Association, Section G, Southport, 1903. 
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EXPLANATIONS OF RADIO-ACTIVITY. 


On looking back through the long list of meetings of the 
British Association, there stand out prominently certain years 
made memorable by their Addresses, Papers, or Debates. How 
the meeting just concluded will rank among its predecessors it 
is hazardous to foretell. But already we may see that in one 
respect at least it possesses a considerable chance of being a 
beacon to present and future generations of physicists. The 
long discussion of the properties of radium brought forth so 
many views, so many suggestions, that workers in the field of 
radio-activity may find immediate invigoration, or, turning in 
the future to the chronicles of the debate, invaluable stimulus 
to inspiration. Its fascination over the minds of those who 
listened to it quite overshadowed the claims of the less extra- 
ordinary subjects. The discussion was purposed to examine 
whether the disintegration theory of radio-activity was or was 
not acceptable. It was opened by Prof. RUTHERFORD witha 
description of the principal properties of the radium emana- 
tion—the key, as he called it, of the mystery—and in his 
narration the successive stages of the emanation’s life history 
were exhibited in ordered sequence by aid of the theory for 
which in its latter-day growth Prof. RUTHERFORD is chiefly 
responsible. This disintegration hypothesis rests on the elec 
tronic theory of matter, and submits that radio-activity is the 
consequence of the break up of atoms; that, in particular, at 
the birth and at the death of each atom of the radium emana- 
tion, there occurs an atomic cataclysm which is proclaimed by 
the expulsion of helium atoms, by the ejection of electrons, 
and by the emission of radiations of Róntgen type. We need 
not set forth here the long array of observations which support 
this hypothesis, for that would be to our readers recapituls- 
tion «d nuuseam. All who have glanced at it have been 


| impressed by the smooth facility of this flexible and charming 


theory. Let us follow rather the discussion. It gradually 
tapered from a debate on the cause of radio-activity to an 
argument on the possibility and probability of the shattering 
of the atom. With this somewhat narrowed issue it was s001 
seen two opposing camps were present. The physicists, in the 
main—Lord KELVIN is a distinguished exception upheld the 
existence of disruption ; but the chemists, on the whole, would 
have none of it. 

There is much in Prof. ScHUsTER's remark that this conflict 
of opinion is largely a matter of instinct. It is, at any rate, t0 
a very large extent, the outcome of mental habit. For it is part 
of the shaping of the chemist—we are speaking of a class— 
to treat given physical phenomena as facts which are ultimate; 
to use physical qualities as means of identification ; to study 
the dry code of physical laws in order that he may make an 
measure. It is not his training, it is not his wish, to explam 
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phenomena, to find reasons for qualities, to unravel the mutual 
dependence of laws. These are functions of the physicist, 
and are duties which mould his mental attitude. And this 
contrast in temper, we think, is the cause of the division in the 
controversy we are examining, and points the weakness of the 
chemists’ proposals. So far, the chemical world has put 
forth suggestions which may be stated as follows: First, 
radium may be a slowly-decomposing compound of helium, 
whose breakdown is accompanied by radio- activity; and 
second, some kind of allotropic change in radium may be the 
cause of radio-activity, since similar molecular re-arrangement 
is in certain cases accompanied by luminosity. These are, 
indeed, restful modes of acknowledging the existence of the 
phenomenon ; but why, asks the probing physicist, does the 
phenomenon exist ? 

Now what is wanted is a model, a working mental model of 
the radio-active system. One which will imitate as closely as 
possible the processes known to occur in the thing it represents. 
It may not be perfect, may be no more true to nature than is a 
waxwork automaton. In fact, if we accept that dictum which 
denies finality to science, our model never can approach exact- 
ness, As discoveries accumulate it may be tinkered out of 
recognition, or even utterly discarded. But if it preserve the 
explorer from the bewilderment of the labyrinth, if it encourage 
him to experiment (for or against), and, still more, if it suggest 
to him quick paths, it is worth the trouble of manipulating, is 
worth even the abandonment of an ancient faith. 

Many models should be devised, and from them the best 
should be chosen. Two working models—two theories of 
radio-activity—have been placed before us for considera- 
tion. That of Lord KELVIN pictures the material atom as 
possessing normally one or more electrions which may be 
stimulated into vibration by electromagnetic waves or upon 
occasion pulled, knocked or shot right out of the atom. This 
beautiful model, worthy of its great inventor, is directly and 
unsurpassedly applicable to a wide range of optical phenomena. 
It possesses the advantage that it leaves untouched the suscep- 
tibilities of the chemist, But it seems to imitate but feebly, 
and only by secondary processes, the «rays of RUTHERFORD. 
Besides, to explain the evolution of heat by radium, Lord 
KELVIN's theory must call in the aid of stray radiation—of 
kinds, we presume, as yet unknown. The other model 
conceives the atom as a cluster of electrons—finite strain- 
centres in the ether on Larmor's hypothesis—tied in balanced 
orbital motion under their mutual forces. It imagines that in 
this atom instability may at times arise, involving the escape 
of electrons singly or grouped, and leaving a re-arranged 
more or less stable cluster, the new and lighter atom. 
Applied to the case of radium, this theory makes accept- 
able to the mind the £-rays, which are single electrons, the 
a-rays, which are groups of electrons, as well as the y-rays, 
which are undulatory disturbances in the ether. It enables 
us to understand the end as well as the origin of the 
emanation. Moreover, it is as applicable, though not so 
easily, to the explanation of the optical properties of matter 
as is Lord KELVIN’s theory. In the words—as nearly as we 
can recall them— of Dr. LARMOR, it is capable of explaining 
any complexities known in the behaviour of the atom, at least 
as well as any other theory. Both the theories we have 
glanced at leave unexplained a host of minutim. It is by the 
consideration of these details that a hint at which is the 
better theory might have been reached in Thursday's discus- 
sion. As it is, we can only, for the moment, obtain a glimpse 
of the probable issue by the reflection that all the workers on 
radium lean to the disintegration theory and trust to find in 
it all the guidance which they need. 


REVIEWS. 


(Copies ot the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


[e d 


Engine Tests and Boiler Efficiencies. By J. BucnerLi. Translated 
and edited from the third edition by ALEXANDER RusskLr. (Archibald 


Constable & Co. (Ltd.), Westminster. 1903. 21s. 


Description of the apparatus used in engine testing and 
boiler efficiencies would more fitly describe the nature of tho 
contents of this book. There are no examples of complete 
engine tests given in the text at all, though full directions are 
given in the third section of the last chapter for conducting a 
steam trial. f 

The first half of the book is devoted to the description of 
diferent forms of indicators and brakes, the principles 
involved in their construction and use and the measurements 
which may be made with them, the measurement of the 
indicated horse power and the brake horse power forming 
respectively the subjects of separate chapters. Most of the 
forms of indicator familiar to English students are described 
in the first chapter, together with some unfamiliar Continental 
types—Prussmann’s differential indicator, for instance—where 
the difference between the pressures on the two sides of the 
piston is recorded, the average width of the whole diagram 
giving the effective pressure exerted perrevolution. The usual 
methods of reducing an indicator diagram, the method of cali- 
brating indicator springs, and various kinds of indicator riys, 
including the usual devices adopted to reduce the travel of the 
piston appropriately, are fully explained and illustrated. One 
chapter is devoted to the subjeet of recording indicators, a 
subject usually receiving scant treatment in the ordinary works 
'on the steam engine. 

All the usual forms of dynamometer brakes are described 
and illustrated. "The rope brake attributed to Navier, and to 
Easton and Anderson should, we think, strictly be attributed to 
Lord Kelvin, because the apparatus exactly as it is used at 
the present day, was patented by Lord Kelvin in 1858, 
primarily in connection with cable-laying apparatus. Full 
instructions are given in the specification for the use of a 
rope as a brake to test the brake horse power of motors and 
steam engines. The advantages of the rope brake might have 
been more fully explained by the author, since it is in more 
general use than many of the types described. It is curious 
that no mention is made of the Froude or Reynolds or Alden 
hydraulic brakes. None of the types described could be con- 
veniently used for measuring large horse-powers, such, for 
instance, as occur in the testing of a locomotive. The use of 
the dynamo as a brake is, however, described, and the electric 
method will probably become much more generally used in the 
future than it is at present. 

What is really the second division of the book begins at 
Chapter IX, where the properties of steam are briefly discussed. 
The next chapter, probably the most useful one in the book, 
is divided in three divisions, treating of the calorific power of 
fuels, construction and steam trials. A good deal of useful 
information is given in the appendix concerning boilers and 
chimneys. The book will be found both interesting and useful 
to station engineers and students, 


Electric and Magnetic Circuits, By ELLIS H. Crapper. (London: 


Edward Arnold.) 

Yet another elementary text-book makes its appearance, and 
on this occasion under the above title. It is exceedingly 
ditficult to make any distinction between many of these works, 
as they all follow very much the same lines, but it is possible 
to call attention to those points which are inaccurate and to 
bestow praise where deserved. In the preface, the author 
states that it has been his endeavour to exclude mathematics 
as much as possible, owing to the majority of students being 
unfamiliar with the subject, and yet we find an expression 
confined to the calculus, in the first chapter ; this is decidedly 
misleading and confusing. As a rule, however, the mathe- 
matics are simple, and there are many excellent numerical 
examples, with answers at the end of the book. The book 
includes, also, several useful tables of sizes and resistances of 
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wires and logarithms. The arrangement of the chapters might 
be considerably improved ; for instance, that dealing with cal- 
culations for the winding of electromagnet coils 1s placed before 
the explanation of the principles of clectromagnetic induction. 
Studied under the guidance of an etticient teacher the book 
would prove a valuable one, but studied alone, we fear it would 
hardly be all that might be desired. 


THE REVERSIBILITY OF THERMODYNAMICS.* 


BY J. SWINBURNE. 


It is easy to get the reputation of a reformer by finding fault 
with existing conditions. But the object of this Paper is not that, 
but to lay before this section, in which the leaders in thermo- 
dynamics are particularly thick, a sort of scheme or syllabus of the 
subject for severe, but, I hope, kind criticism. The simplest course 
is to sketch out a sort of programme. To work it out would be to 
write a treatise on thermodynamics—a most serious undertaking. 
I have, however, attempted a short elementary exposition, espe- 
cially as far as it concerns mechanical, apart from chemical, engi- 
neers. This is now appearing in Engineering. f In this is exemplified 
a treatment of elementary thermodynamics, which depends largely 
on the reversal of the ordinary method. For instance, dissipation 
and waste are explained before reversibility and the Carnot cycle ; 
entropy is defined without any reference at first to heat passed into 
a body ; the increase of entropy is treated as normal, and reversible 
changes as a purely ideal exception ; the second law of thermo- 
dynamics is merged in the impossibility of perpetual motion ; the 
entropy of the universe and of the isolated system is treated before 
that of the working substance; and the growth of entropy during 
conduction is treated later. For that reason this Paper is headed 
as itis. To put the matter succinctly, for ease in discussion, a sort 
of sketch will now be set out. 


SKELETON OF THERMODYNAMICS. 


Energy can be divided broadly and clearly into two kinds, which 
may be called work and heat. Different kinds of work can be con- 
verted one into another wholly in idea and nearly wholly in fact ; 
different kinds of heat can be converted wholly into one another. 
Work can be wholly converted into heat, but heat can only be 
partially converted into work if the converting substance returns to 
its original state, the rest of the heat being degraded into a less 
available form. This definition of heat includes the heat that 
makes things hot, and locomotive heat in general, and it also 
includes ‘‘ latent heat” at constant volume, but only part of any 
mis-named **]atent heat " that includes any form of external work. 
It includes latent heat of fusion, of vaporisation apart from external 
work, and of allotropic modification. What is most heterodox is 
that it includes chemical energy. 

There are three classes of perpetual motion. They are all impos- 
sible, and two of them are absurd, but third-class perpetual motion 
is approximately possible. 

First-class perpetual motion is when an otherwise isolated system 
can give out energy continually, or without decreasing its own. 
The impossibility of first-class perpetual motion, coupled with the 
impossibility of an energy sink is the princlple of the conservation 
of energy and the first law of thermodynamics. 

Second-class perpetual motion is when an isolated system, in 
spite of friction or its equivalent, goes on continually. Second- 
class perpetual motion would not contradict the priaciple of the 
conservation of energy. Its impossibility is the second law of 
thermodynamics. 

Third-class perpetual motion is when an isolated system—a 
mechanism, for instance—has no friction, or no equivalent of it, 
and therefore goes on or changes continually. The impossibility of 
third-class perpetual motion is the third law of thermodynami cs. 
It is not called the third law, but it deserves that rank. 


W ASTE. 


Work is valuable to man, and the portion of any heat that can 
be converted into work, leaving the converting substance in its 
original state, is valuable ; but the rest of the heat is waste. When 
work is degraded into heat, a portion of it is available as work, 
the rest is waste. The third law of thermodynamics states, in 
other words, that no change in Nature takes place without incurring 
waste. 

DEFINITION OF ENTROPY. 


The increase of entropy of an isolated system, multiplied by the 
lowest available temperature, is the incurred waste. The waste, 


* Paper read at the British Association on Friday, September 11th— 
slightly abridged. 

t" Entropy, or Thermodynamics from an Engineer's Standpoint.”— 
Engineering, August 28th and following issues. 


therefore, depends on the lowest available temperature and the 
entropy. As any given change can only increase the lowest avail. 
able temperature infinitesimally, the second and third laws may be 
stated in the form, The entropy of the universe strives to in. 
crease." So does the waste. Its maximum will be reached when 
all heat is unavailable and there is no work left. The incurred 
waste increases faster than the entropy of the universe, because 
the lowest available temperature is always rising. The limiting 
expression incurred is used before waste advisedly. Suppose, 
in an isolated system, some gas expands doing some work external 
to the gas. The heat of the isolated system is diminished, the 
work increased and the total energy unchanged. The heat being 
diminished without any corresponding rejection at lower tempera. 
ture, the waste portion is decreased. "There is thus actual decrease 
of waste. But, to get the gas back to its orignal state, work must 
be degraded into heat again, and, according to the third law, there 
is then increase of waste. Had the process been reversible there 
would have been no increase of incurred waste in the syatem, but, 
as far as the gas alone is concerned, its own increase of entropy 
multiplied by the lowest available temperature would be the waste 
involved in bringing it back to its original state. 

When during a change the entropy of a body forming part of 
the system diminishes, the entropy of another part must increase 
to the same extent in an ideal change, and to a greater extent ina 
real change. Ia the ideal change the increase of entropy of the 
body is called compensated, in & real change the part of the 
increase equal to the corresponding decrease elsewhere is com- 
pensated entropy, Y., and the balance is uncompensated entropy, 
Pu, where G, HH 0. 

When the heat of one body diminishes as that of another in 
contact with it increases, it is usual to say that the heat moves 
from one to another. Similarly, when the entropy of one body 
diminishes while that of another in contact increases to the same 
or a greater extent, it is convenient to say the entropy moves and 
grows also. From the idea of the entropy of an isolated system 
and its increase in every change, it is easy to pass to the idea of the 
increase or decrease of the entropy of a body. In the case of 
reversibility the entropy of the isolated system is conservative, 80 
that the discussion of the behaviour of any body or bodies may be 
treated as in dynamics, by examining the changes and inter 
relations of the external co-ordinates ; and the conservation of 
entropy, in the ideal case of reversibility, i8 a very convenieat 
assumption, especially as it specially helps the treatment as in 
dynamics, the conservation of entropy corresponding with the 
conservation of energy. The exaggeration of the importance of 
this treatment has done much to foster incomplete understanding 
of thermodynamics. 

By treating the increase of entropy of an isolated system as the 
fundamental idea and variations of the entropies of the parts 48 
derived ideas, it is submitted that a much clearer notion is obtained. 
It is more convenient in practice, however, to consider the entropy 
of some substances or volumes which form parts of isolated systems. 
In this connection we have the following propositions :— 


REVERSIBILITY. 


A reversible change is an ideal change which could take place 

with everything involved in the other direction. 
When a reversible change takes place in an isolated system there 
is no increase of incurred waste, for if there were, on reversing 
there would be decrease of incurred waste, and second-class 
perpetual motion would be possible. 

When a reversible change takes place, therefore, the entropy 
of the isolated system remains constant. 

A reversible cycle is a series of reversible changes which brings 
the working substance back to its original condition. The entropy 
of an isolated system is not altered by a reversible cycle being 
performed inside it. 

In any reversible change, the total entropy of the system being 
constant, the increase of entropy of any part is compensated by an 
equal decrease of another part. The decrease of entropy of any 
body can only take place by a process which involves at least equal 
increase of entropy of the rest of an isolated system. Thus the 
entropy of a body may be reduced without its giving out heat by a 
thermoelectric circuit, but that involves at least equal increase of 
entropy elsewhere in the electric circuit. Except 1n the case of a 
thermoelectric circuit, the entropy of a body can only be reduced 
by its giving out heat ; for if it could be reduced by giving out work, 
there would be no corresponding increase outside, and second-class 
perpetual motion would be possible. 

The reversible increase of entropy of a body can only take place 
by its taking its heat from outside (except by a thermo circuit), 
otherwise the entropy of an isolated system would be increased, 
and the change would not be reversible. 

The entropy of a body, compared with its entropy ina standard 
state, is the entropy that must at least come out of it in bringing 
it back to its standard state; or it is a quantity which, when multi- 
plied by the lowest available temperature, gives the waste portion 
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of the heat given out in bringing the body to its standard state by 
reversible changes. 

As the waste portion, or loss L, of heat given out through the 
envelope H is H0,/0,, where 0, is the temperature of the envelope 
and 0, the lowest available temperature ; and as by detinition 
6,5 — L, H= H/, or if the temperature of the envelope varies 
during the output of the heat H, G AH /o. Thus the entropy of a 
body in state b compared with state A is Ørn- 9, —/dH/0, where 
H is the heat that would be given out or taken in if the change 
were reversible. The third law shows that, in fact, Øn - H /i. 
the excess being the uncompensated entropy hu. 

The entropy of a body thus depends on its state, and not on its 
past history. 

EQUILIBRIUM. 


If any small change imagined in an isolated system involves 
decrease of entropy, that change is impossible, in accordance with 
the second law. If it causes no change of entropy, there is equili- 
brium as far as that change is concerned, and no change will take 
place in either direction. If the change would increase the 
entropy, the change is possible and may take place, but only in 
that direction. 

A possible change thus involves increase of entropy, or uncom- 
pensated entropy. 

The uncompensated entropy of the working substances can be 
expressed in terms of the co-ordinates of each working substance 
alone, without other reference to the rest of the isolated system. 
Thus, in the case of a working substance, where Hu is the uncom- 
pensated entropy, H the heat taken in, 0 the temperature of the 
envelope, U the heat of the body, according to the definition given 
above, and W the external work done 


dp, —d$ —dH;0 and dH «dU +4 W. 

d$, = d- d, -d W,, 

and if there is equilibrium, 
d —dU,0 — dW =. 

If there is uncompensated entropy on making the change, 
dj - dU, 0 - 4dW 0 O. 


The integral of this quantity is, therefore, written with the sign 
reversed and disguised under the name of a thermodynamic 
potential," so that increase of uncompensated entropy decreases 
instead of increasing the quantity. Uncompensated entropy is a 
drawback, and thermodynamic potential is an advantage. It is 
with great respect to Prof. Planck or Prof. van Laar* that it is 
submitted that thermodynamic potential is a bad name for the 


function 
U;0--Wj9 — 9. 


The third law shows that heat can never be changed into work to 
the extent it would be by a reversible cycle. The work that would 
be gained by a reversible cycle, and is not gained in a real change, 
may be called the **ungained work." Prof. Duhemf calls it the 
* uncompensated work." With respect to such a leading authority, 
it is submitted the term is misleading. Increase of entropy is a 
drawback, unless there is corresponding decrease elsewhere, 80 
Clausius' term, ** uncompensated entropy," is apt. But work is an 
advantage, so that to call work that might be obtained ideally and 
is not uncompensated, is reversing the meaning of the term. 
The ungained work, W. dh, where 0 is, if the working substance 
is of uniform temperature, the temperature of the envelope or body. 
If the temperature is not uniform, 0 is the temperature of each 
volume element in which the uncompensated entropy grows, and 
integration is carried out throughout the volume; but as the 
expression is important only when W,=0, the meaning of 0 
otherwise does not matter. 

If a small change involves decrease of ungained work it is impos- 
sible ; if the ungained work is zero, the substance and its externals 
are in equilibrium as far as that change goes; if the ungained 
work is positive the change is possible, and may take place in that 
direction only. As the ungained work does not, unfortunately, 
exist outside the substance, nor anywhere else as work, it is best 
not to call it W., but 3 or D. Then, if the ungained work is zero 
during a proposed change, the ** thermodynamic potential" is said 
to remain constant. If the ungained work increases, the thermo- 
dynamic potential is said to decrease. The ungained work due to 
a small change may be represented in terms of the co-ordinates of 
the working substance. 


dA-—0dó —dU d 
doch $40 - dU 4 dW. 


Therefore 


* Or whoever is responsible. As this is written away from home, 
during a holiday, references cannot be checked ; any slips of memory or 
inaccuracies due to the circumstances will, it is hoped, be pardoned. 

i y J think the term is due to Prof. Duhem, but my memory may be at 
ault. 
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The external work, W, is general. It may be done electrically, 
or by expansion. If by expansion 


dW =pdv=dpv - vdp. 


Then da Od -U dW do- $d0 -dU+dw. 
(1) do Ad- dU - dW. 

(2) do^ —dU dW. 

(3) dv A — Od — dU. 

(4) dya — 0d — dU —dpv. 

(5) dor A = d- dU. 

(6) dapA —d0d — dU — d pv. 

(7) dgvA= — dU. 

(8) dgpA= —dU — dpv. 


If the various partial differentials are taken as zero, the condition 
of equilibrium, and the right-hand terms, integrated without adding 
any constants, and reversed in sign so that their decrease corre- 
sponds with increase of ungained work, eight more thermodynamic 
potentials are involved. No. 5 gives what is now called free 
energy.” It is not energy, and is in no way remarkable for 
freedom of any kind. The results of 5, 6 and one of the others, I do 
not remember which, are the Gibbs functions, which have been 
called, first by Prof. Duhem, I believe, thermodynamic potentials, 
no doubt because they are constant for equiliorium, like potentials 
in dynamics. Again, it is submitted with much deference, that the 
name is misleading. If the signs were not reversed, stabilities, or 
stability functions, might be a better name, Besides, the term 
potential is getting worn out. Counting the eight potentials just 

iven as one specimen, I can think of nine kinds of potential used 
in physics, and a collector could doubtless find many more. They 
have various meanings and dimensions. Four or five of them 
belong to thermodynamics. If we have very many more 
potentials, the term may become a little difficult to define 
accurately and succinctly, though it is always impressive. 

By defining entropy first in terms of the waste, and dealing with 
the increase of entropy of an isolated system first, and coming to 
the relation of increase of entropy to heat taken in reversibly later, 
the chance of confusing entropy with /dH/é generally, and supposing 
entropy is a factor of heat is avoided. This prepares the way for 
discussing the real factors of heat, such that /Ody=U, where 0 is 
the tension and x the quantity factor. In other branches of physics, 
not only is fadb= W, where a and b are tension and quantity factors, 
but where c is capacity for the quantity, so that db/da —c, facda =W, 
or when c is constant, W= ac. In that case the tension factor is 
Jer, and the corresponding quantity factor x, so that /rdx=U. 
In a change where there is no external work done and no ungained 
work x is numerically equal to G, and is the logarithm of the square 
of some sort of equivalent velocity of the particles. "Thus, in the 
case of a perfect gas, the entropy depends on the logarithm of the 
square of the equivalent speed, and the logarithm of the equivalent 
free path of the particles of the gas if there is one, or of each if 
there are more. 

The frequency of collision has to do with external work, and 
x depends only on the speeds. The physical meaning of 7 and r 
is much simpler; r varies as the equivalent speed, and ~r as the 
equivalent momentum. 

Take the case of chemical energy aa one of the forms of heat. 
U can be divided up into U, U;, U. for sensible, latent and chemical 
heat. /Ody,=U,; /rdz-=U. and so on. At present heata* of com- 
bustion or combination are given in the lump. In the future 
we may have tables giving the 0 and y or ther and 7 of each free 
element, and their change on reaction; or even their 0 and H. 
Then we would know beforehand iu which direction each reaction 
would go. The question of the factors of heat need not be discussed 
here ; it isa large subject by itself. 


HEAT CoNpvcrioN. 

If a body is conducting heat steadily, for instance, a uniform bar 
with one end kept hot and the other cold and no side leakage, the 
bar can be cut up into lengths by cross cuts imagined so that each 
cut is at uniform temperature. Let one beat 0, and the next at 67. 
and let heat H pass per second. Every second H 01 comes in and 
H/0, comes out, so that there is a volume growth of entropy 
depending on the conductivity and the temperature gradient. 
Any body whatever which is not at uniform temperature can be 
divided up into elements bounded by two sides each with no 
temperature gradient, and a bounding surface parallel to the flow 
of heat, so that there is no passage of heat across. If H is the heat in 
joules passing through the element, and 0 + d0 and the temperature 
of the two faces the volume increase of uncompensated entropy 
per second is Hde/%, and the ungained work is Hd@ per second, or 
the ungained power is Hd0 watts. Integration throughout the 
volume gives the total ungained power. 


* This is another example of the extraordinary looseness of terminology 
that runs through thermodynamics, They ought to be colds of combus- 
tion or combination, for the heat of fusion or vaporisation is the heat 
taken in during the change. The so-called heat of chemical change is 
given out during the change. 
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UNITS. 


The fact that the units in thermodynamics have no names goes 
to show that the science is not fully developed. Measurement is 
an esseniial of science. | 

There is no name for the unit of difference of temperature. 
Trigonometry and heat alone use degrees. Marks or notches 
would not be less barbarous. Then there is no name for differences 
of temperature according to the absolute Kelvin scale. 

The practical unit of heat, on the C.G.S. system, is the joule, 
but this is hardly ever used in thermodynamics, The calorie is a 
survival of the days when it was not fully realised that heat is 
energy. It involves an unnecessary and troublesome coefficient, 
and people are putting big calories and little calories, and, perhaps, 
intermediate calories, into circulation. 

There is no unit of entropy. I would suggest the claus; a claus 
being the entropy which incurs a waste of 1 joule at a lowest avail- 
able temperature of unity—e.g., if the lowest available temperature 
is 200 absolute, and the entropy 10, the incurred waste is 2,000 
joules. 

CONCLUSION. 

Though this Paper is a mere sketch, it is still hoped that enough 
has been said to show the importance of making an inherently 
ditficult subject as easy to understand as possible; and it is also 
hoped that the somewhat novel way of arranging and treating the 
subject matter of the groundwork of thermodynamics may meet 
with the approval of those who specially deal with that science. 


MR. CHARLES HAWKSLEY’S PRESIDENTIAL 


ADDRESS TO THE ENGINEERING SECTION 
(SECTION G) OF THE BRITISH ASSOCIATION.* 


Technical Education. 


The subject of the technical education of engineers was treated 
very fully in the interesting address delivered by Prof. Perry, as 
oo of Section G, at the meeting of the British Association in 

elfast last year. This question also received thorough considera- 
tion at the meeting of the Engineering Conference held in London 
in June last, as well as at recent meetings of the Institution of 
Mechanical Engineers and of the Institute of Naval Architects. 
The systems in vogue in the United States of America and on the 
Continent of Europe were on those occasions brought forward in 
carefully prepared Papers and fully discussed. The main points at 
issue are :—(1) Whether actual handioraft should be taught in the 
technological school or college along with the principles underlying 
the engineers' art ; (2) whether the year should be divided into 
periods in one or more of which the science of engineering should 
be taught, and in another or others of which craft skill should be 
acquired at works; (3) whether the principles should be first 
acquired, during a longer or shorter term, leaving experience in 
applying those principles to be gained at the termination of the 
course. As regards the first of these suggestions it appears to be 
in opposition to the judgment of the most experienced teachers. 
In respect to the second, the Admiralty have carried it out for the 
last 40 years, and with satisfaction to the service ; itis also common 
in Glasgow, and Mr. Yarrow has included this system in the 
apprenticeship rules he bas recently laid down, whilst it is to be 
tried experimentally in the engineering course at King's College, 
London. At the Engineering Conference it was determined that 
the subject was of such importance that its further consideration 
&hould be left to a committee, to be subsequently appointed. 

Since the British Association last met in Lancashire (in 1896) 
there have been important events and changes in the chief tech- 
nical institutions of the county. First, there were last year the 
jubilee celebrations of Owens College, Manchester, when it 
received congratulations on its half-century of work from universi- 
ties and learned societies in all parts of the world. Here, as I 
need hardly remind you, the engineering laboratory is under the 
able direction of Prof. Osborne Reynolds, F. R. S., who presided 
over Section G of the British Association at their meeting in Man- 
chester in 1887. Then, also in Manchester, there is the recently 
completed and admirable Municipal School of Technology; but as 
a Paper will be read on this subject, and members will have au 
opportunity of visiting the school and inspecting its engineering 
laboratory, I will content myself with wishing it every success in 
the manifold fields of industrial education in which it is engaged. 
Again, only this year Victoria University has lost a college and 
Liverpool has gained & university. At University College, Liver- 

col, in the session of 1884-5, a professorship of engineering was 
instituted as a provisional measure. The erection of engineering 
laboratories Mid the endowment of the chair were afterwards pro- 


— * Extract. The remainder of the address was chiefly devoted to the 
subject of water supply. 
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vided for by gifts in commemoration of the Jubilee year of the reign 
of her late Majesty Queen Victoria. Prof. H. E. Hele-Shaw, 
F.R.S., was appointed to the chair in the first instance, a position 
which he still continues to hold. This year a Royal Charter has 
been granted establishing the University of Liverpool, and trans- 
ferring to it the powers of University College, Liverpool. I think 
one cannot offer to the University of Liverpool a heartier wish than 
that it may be as successful in the future as University College, 
HD has been in the past, a wish in which I am sure you will 
all join. 

There is yet one other college to which, though not in Lancashire, 
I should like to make a passing reference, the first to include engi- 
neering in its educational curriculum—viz., University College, 
London. It was originally founded in 1828 under the name of the 
** University of London," and has recently, together with King's 
College, become merged in the present University of London. The 
first engineering laboratory was established at University College 
in 1878, 50 years after the inauguration of the college, whilst a 
separate chair for electrical engineering was founded in 1885, and 
an electrical laboratory was added 10 years ago. One cannot say 
farewell to it as it used to be without mentioning the name of 
Dr. B. W. Kennedy, F. R S., who was president of this section of 
the British Association in 1894 at Oxford, and who has done 80 
much for engineering education. Before leaving the subject of 
technical education, I venture to express the hope that in the train- 
ing of engineering students increased attention will be paid to the 
combination of artistic merit with excellence of structural design, 
so that in respect to artistic treatment our engineering structures 
may not remain so far behind those of our Continental brethren as 
is, unfortunately, now frequently the case. 


Engineering Standards, 

A very important work has been going on quietly and unosten- 
tatiously in our midst for some time past, the results of which must 
affect the engineering profession at home and abroad, I refer to 
the work of the Engineering Standards committee, which, as many 
of my hearers know, was appointed in 1901, and is now composed 
of 178 members, among whom are many Government officials. I 
alluded to the earlier work of this committee in my presidential 
address to the Institution of Civil Engineers in 1901, and that work 
has since been gradually but surely extended. The committee has 
received not only the moral, but the financial support of Hw 
Majesty’s Government, and the results of its labours are being 
adopted by all the leading Government departments. In addition 
to the main committee there are no fewer than 25 separate com- 
mittees and sub-committees engaged on work, covering a wide 
range of operations, many of the members sitting on more than one 
committee. 

The subject of screw-threads is one which has occupied a com- 
mittee of the British Association for some years past, and I am 
glad to learn that the committee of this Association has been co- 
operating with the Standards committee and discussing the question 
of screw-threads of both smaller and larger diameters, and also 
considering the cognate subject of limit gauges so essential to all 
accurate work in mechanical engineering. There are about half-a- 
dozen committees engaged on various important electrical subjects, 
but as their work will no doubt be referred to in another section 
of this Association, I do not propose to make further reference to it 
here. 

In my presidential address before the Institution of Civil Engi- 
neers in 1901, I raised a note of warning in regard to the stereo- 
typing of design and the consequent cramping of originality. The 
constitution of the Standards committee and the professional 
standing of its members affords a guarantee that its work will accord 
with the best practice of this couatry, since those engaged in draw- 
ing up the standards are not only ip the forefront of engineering 
practice, but are alive to the necessity for extending the number 
of standards if and when needed to meet the requirement of the 
engineer. 

National Physical Laboratory. 


An outline scheme for a national physical laboratory was set 
forth in 1891 by Sir (then Dr.) Oliver Lodge, F. R. S., in his address 
at Cardiff to Section A of the British Association. In his presi- 
dential address to this Association in 1895 at Ipswich, the late Sir 
Douglas Galton, F. R. S, emphasised the importance of such an 
institution, a committee of this Association reported in favour of 
it, and later, when after forwarding a petition to the late Lord 
Salisbury, a Treasury committee, with Lord Rayleigh, F. R. S., in 
the chair, was formed, Sir Douglas Galton gave evidence to the 
effect that if Great Britain was to retain its industrial supremacy 
we must have accurate standards available to our research students 
and to our manufacturers. 

In 1901 the National Physical Laboratory was inaugurated at 
Bushey House, near Teddington, and an annual grant of £4,000 
towards its support was made by Government. It is divided into 
three departments, of which the one dealing with all branches of 
civil, mechanical and electrical engineering is chiefly interesting to 
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us in Section G. In this department tests are now undertaken of 
the strength of materials of construotion, of pressure and vacuum 
gauges, of indicators and indicator springs, and of length gauges 
and screw gauges, and photomicroscopic investigation is made of 
metals and alloys, and especially of steel rails. 

But beside the ordinary work of testing, various investigations 
are in progress, such as measurement of wind pressure, elastic 
fatigue in nickel steel and other materials used by engineers, and 
the magnetic and mechanical properties of aluminium-iron and other 
alloys. For the British Association a set of platinum thermometers 
has been constructed and subjected to stringent testa, and an in- 
vestigation has been undertaken for the Engineering Standards 
committee into the cbanges in insulating strength of various 
dielectrics used in motors, transformers, &c.. due to continued 
heating. In the language of Dr. Glazebrook, F.R.S., the director, 
who, it may be mentioned, was previously principal of University 
College, Liverpool, science is not yet regarded as a commercial 
factor in this country, but it is one of the aims of the National 
Physical Laboratory to bring about the alliance of science with 
commerce and industry. The expenditure of the National Physical 
Laboratory is met by an annual Treasury grant of £4,000 ; £500 a 
year from an endowment ; fees for tests, now amounting to about 
£3,500 annually ; and from donations and subscriptions. 

The director is anxious that the revenue derived from fees for 
testing should be largely augmented, and I would urge on engineera, 
contractors and manufacturers, as well as on private individuals, 
tbat they should avail themselves of the opportunity to have tests 
and experiments of interest to them, and which will be generally 
accepted as unimpeachable, conducted at this laboratory. I may 
add that an appeal has been made for further donations and annual 
contributions, as the funds now at the disposal of the Board of 
Management are insuflicient to carry on the work of the laboratory 
on a sound financial basis, and I venture to hope that many of those 
who are interested in the practical applications of science will assist 
in supporting the work of this national institution. 


Road Traffic. — Motors, 


The two classes of motors used for higher speeds are the petrol 
and the electric. The former are mainly internal-combustion 
engines ; having to be light, they run at the comparatively high 
speed of 800 revs. prr min. They are generally used in connection 
with bicycles, tricycles, or light carriages. They have also been 
used for light vans and coaches, and successful trials have been 
made with self-propelled lorries for military purposes, and by local 
authorities for watering and dust collecting. Their application to 
omnibuses has not proved economical, owing to the difficulty of 
providing pneumatic tyres for such heavy vehicles. 

The electric motor depends on storage batteries ; those in general 
use are of Planté's lead.couple type. Like the petrol motor, the 
electric motor is rather a luxury ; most of the automobile carriages 
used in London are of this class ; there is liability of injury to the 
batteries by over-discharging them. Col. Crompton, in a Paper 
recently read at the Engineering Conference, suggested the use of 
‘standardised accumulators,” to be supplied to the owners of elec- 
trical vehicles at depots on production of a subscription ticket, and 
the Engineering Standards committee has appointed a sub-committee 
to consider the question. Motor cars are now used by some of the 
railway companies as feeders to their lines and also in competition 
with tramway lines. 

The increasing use of motor cars renders more than ever necessary 
the regulation of trattic in crowded thoroughfares, a subject which 
wil doubtless be dealt with in the Paper on The Problem of 
Modern Street Trattic," which Col. Crompton is about to read 
before this section of the British Association, 

The use of motor-driven vehicles for road traffic is so intimately 
associated with improvements in prime movers that it will interest 
the members of this section to be reminded of the opinion expressed 
more than 20 years ago by Sir Frederick Bramwell, F.R.S., past 
president of the Institution of Civil Engineere, who presided over the 
meeting of the British Association at Bath in 1888. In a Paper read 
before this section at the jubilee meeting of our Association at York in 
1881, and afterwards printed in extenso, Sir Frederick Bramwell said: 
However much the mechanical section of the British Association 
may to-day contemplate with regret even the mere distant prospect 
of the steam engine becoming a thing of the past, I very much 
doubt whether those who meet here 50 years hence will then speak 
of that motor except in the character of a curiosity to be found in 
a museum." [In a letter addressed to the president of this Associa- 
tion on July 2ad last, Sir Frederick Bramwell drew attention to 
the largely-increasing development of internal combustion engines, 
and expressed a feeling of assurance that, although steam engines 
might be at work in 1931, the output in that year would be small 
of steam as compared with internal-combustion engines. 

To keep alive the interest of the Association in this subject, Sir 
Frederick Bramwell has kindly offered, and the Council has accepted, 
the sum of £50 for investment in 24 per cent. self-accumulative 
Consols, the resulting sum to be paid as an honorarium to a gentle- 
man to be selected by the Council to prepare a Paper having Sir 


Frederick's utterances in 1881 as a sort of text, and dealing with 
the whole question of the prime movers of 1931, and especially with 
the then relation between steam engines and internal.combustion 
engines. That Paper will doubtless prove to be a very valuable 
contribution to the proceedings of this Association, and one can 
only regret that many of those assembled here to-day cannot hope 
to be present when it is read, and to listen to an account of the 
nearest approach which has then been made towards the production 
of a perfect prime mover, 


Electric Tramways and Light Railways. 


I now pass to the application of electricity to tramways, and in so 
doing may quote from the careful expression of opinion given in 
this town from this chair 20 years ago by the late Sir (then Mr.) 
James Brunlees, president of the Irstitution of Civil Engineers :— 
„The working of railways by electricity has not advanced further 
than to justify merely a brief reference to it in this Paper as 
among the possibilities, perhaps the probabilities, of the not 
distant future." 

It was stated in a Paper read by Mr. P. Dawson in Aprillast before 
the Tramways and Light Railways Association, that the total route 
length of electric tramways and light railways in the United King- 
dom, either completed, under constru:tion, or authorised, amounted 
at the end of last year to 3,000 miles, the length of single track 
being 5,000 miles, on which some 6,000 cars were running. 

It cannot, in my opinion, be regarded as being fair to the railway 
companies—which have to pay large sums of money for the land on 
which their lines have been constructed—to have to compete with 
tramways which are laid along the public roads without any pay- 
ment being made for their use. The roads are disfigured by aerial 
conductors, and the supporting posts by which the electric current 
is conveyed to the cars, except in those comparatively rare instauces 
in which the conduit system is used ; nor can it be denied that 
tramways greatly interfere with the use of the roads for ordinary 
traffic. The effect of electrolytic action on iron pipes laid beneath 
the roads is still undergoing investigation. 

Railways. 

Turning now to railways, it may be noted that on some of the 
principal lines in Great Britain the length of the rans without a 
stop is being increased in the case of fast trains, the speed of which 
is in some cases from 48 to 59 miles an hour. 

Railway companies are turning their attention to the introduction 
of electric traction wherever it can be beneficially used, as, for instance, 
on the Mersey Railway, the North-Eastern Railway between New- 
castle-upon-Tyne and Tynemouth, and the Lancashire and Yorkshire 
Railway between Liverpool and Southport. With the object of 
facilitating the introduction and use of electrical power on railways, 
Parliament has passed an act entitled the Railways (Electrical 
Power) Act, 1903,” which will come into operation on Jan. lst next. 

The electrical service on the Mersey Railway has now been in 
regular and uninterrupted operation since the beginning of May in 
the present year. Trains are run at three-minute intervals, there 
being 750 trains in all between 5 a.m. and 12 midnight; it is the 
first example of a British steam railway converted to the use of 
electric traction.* 

Of tube railways with electric traction there are three now work- 
ing in London, two between the City and the south side of the 
River Thames, using the ordinary two-wire 500-volt continuous- 
current system, and another (the Central London) extending from 
the City to Shepherd's Bush, using the composite system. This 
railway conveyed during the year 1902 no fewer than 45 million 
passengers. There are eight other tube railways now in course of 
construction in London. The recent terrible catastrophe in Paris 
must serve as a warning in the future equipment of such lines 
where currents at high tension are employed, and where short- 
circuiting may bring about disastrous results. A Paper will be read 
before this section by Mr. F. B. Behr on the authorised Manchester 
and Liverpool Express Railway, which is intended to be constructed 
on the mono-rail system, and to be worked electrically. 


Wireless Teleyraphy. 

In addressing this section I feel that I ought to say a few words 
on the subject of ** wireless telegraphy." With regard to signalling, 
Signor Marconi certainly seems to have made progress. In January, 
1901, signals were conveyed from Poldhu in Cornwall to the Isle of 
Wight, a distance of 200 miles, and in December of the same year, 
between Cornwall and St. John's, Newfoundland, a distance of 
2,000 miles. In the year 1902 signals were transmitted from England 
to the Baltic and the Mediterranean, which had thus passed over 
both sea and Jand. It seems to be not improbable that signals can 
be sent any distance, so long as the sending station can develop 
sufficient energy. The question of **syntonism," by which it is 
proposed to assure the secrecy of messages, appears to be still sub 


judice, but is undergoing further investigation. There appears to 


* Mr. Hawksley then gave a short description of the electrical equip- 
ment of the line and power house. As these were described very fully in 
The Electrician quite recently (May 8, 15 and 22, 1903), we have omitted 
this part of the address. —Ep. E. 
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be a practical field for the development of ** wireless telegraphy,” 


more especially where ordinary telegraphy cannot be applied, as, 


for instance, between shore and ships at sea or between one ship 


and another. The Marconi Wireless Telegraph Co. have obligingly 


furnished me with a list of 18 land stations fitted on the Marconi 
system for commercial ship signalling, together with a list of 43 


passenger steamers already furnished with the Marconi apparatus, 


thus affording evidence of its application to practical purposes. The 


system of wireless telegraphy " by Sir Oliver Lodge and Dr. 


Muirhead has, I understand, been fitted to cable steamers of the 
Eastern Extension Telegraph Co., to enable communication to be 


made with their cable stations. 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN 
ALUMINIUM ALLOYS AS AFFECTED BY EXPO- 


SURE TO LONDON ATMOSPHERE.* 


BY ERNEST WILSON. 
(Professor of Electrical Engineering, King's College, London.) 


The physical properties of certain light aluminium alloys have 
formed the subject of communications,t and, as stated therein, a 
specimen of each alloy was placed on the roof of King’s College, 


London, in order to investigate the effect of exposure to London 
atmosphere. The specimens are in the form of wire 0:126in. (3:2mm.) 
diameter, and were placed on the roof on June 11, 1901. They were 
taken down and tested on July 23, 1902. "This Paper gives the 
results of another year's exposure. It was shown that during the 
firet year's exposure the series of copper-aluminium alloys (Nos. 16, 
4, 13, 14, 15) diminished conductivity to a greater extent the greater 
the percentage of copper. It will be seen from the subjoined table 
that this process has progreesed still further, but that the variation 
during 1902-3, expressed as a percentage of the value found in 1902, 
is smaller than the corresponding quantity in 1901-2, In the 1902 
communication it was shown that alloys Nos. 21, 22 had not 
diminished conductivity by exposure. They have now done so. On 
the other hand alloy No. 23 has not changed during 1902-3 ; whereas 
it diminished conductivity 2°34 per cent. during 1901-2, The Mn 
eeries (Nos. 9, 10, 23) have changed very little, and No. 23 has a com- 
paratively high breaking load of 35,3001b. per sq. in. The Ni series 
(Nos. 7, 8, 20) have also changed very little during 1902-3. For 
exposed light aluminium alloys the results confirm the conclusion 
previously arrived at—namely, that copper alone should not be used 
in comparatively large quantity. 


: | percentage variation of | 
o | Specitic elec. peace at 15°C. Break. 
£ | resist. in| MINA ME 7 ing load 
9 Analysis. 10-5ohm During During During in lbs. 
. at 15 C. 1901-2, 1002.8, 1901.3, | Pet sg. 
8 before | taken | taken | taken | in. of 
S See ion 5 yyy onvalue on value on value 1 
2 Si. Fe. Cu. Ni. Mn. Zn. in 1901. in 1901. in 1902. in 1901. section. 
, MN e uacua 
16 031037011 COE 104 | 0°65 , L69 | 96,600 
4 038035016 ..... | ... 2:88 186 | L10 , 298 | 25,700 
13 0380358058 .. . 834 | 349 | 179 5.33 | 39.000 
14 0:400:311:86, .. .. | .. 3:25 524 152 6:84 40.600 
15 0400:402-61, .. — 3 | 730 | 977 , 10:15 | 43,500 
1 038022017, .. .. 062 286 | 3254 | DOS | 462 ! 25,100 
2 043028030 .., 120 294 267 ; 309 | 584 | 30,500 
5 043:0390:00 . .. 204 307 2:33 114 | 3:50 | 26,000 
7 037,025 0050-75 at 305 | 122 | 073 | 1-96 | 29,700 
8 |0:3500:290009 119... 824 | 210 | O11 | 222 | 33,700 
20 0:371100-062-25 ..... 818 1:55 | 0:28 | 1:78 | 38,600 
21035116009 . . 2.97 | 0765, 076 153 51.800 
3 03710-28059] .. | .. [059 3-06 | 252 , 082 | 336 | 30,500 
6 0•39˙0310·630 .. | .. 120! 3-12 202 | (12 | 214 , 30,900 
17 0:35,00530:100:83 .. 0:90 3:03 063 | 0:50 | 1:13 31.700 
19 031059019109; .. 0°73; 3:33 1:26 | 102 234 | 31,700 
18 0-43 04002113, . 1.94 324 229 107 | 338 | 34,500 
19 [035029011201 .. 1°77) 3:26 9:60 | O81 | 343 | 36,200 
11 10:39:56 0-24 2°31) .. 038 3-48 1:95 Q:425 2-38 | 34/500 
22 037043 1:08 1:29 .. É 541 |-1:42 | 396 248 45.900 
21 039257010 1:39] 2. 3:24 |—0-97 | 838 ' 227 42.200 
10 (32054002 .. 005 . 309 0.7830 031 | 109 29.200 
9 (0:310:350:03 .. 0:35 .. 3-30 104 |—05 ' 1:39 | 30,500 
23 0410:560:09, .. L78 .. 5 349 2.34 | 0:00 ^ 2-34 35.300 
AI. 014 0˙31 | E | e. £76 not | 270 | .. ' 243200 


| 


* Paper read at the British Association. 

t See Journal Institution of Electrical Engineers, 1902, Part 154, 
Vol. XXXI. ; also British Association Reports 1901, 1902; also Journal 
of Socicty of Arts, December 13, 1901, 

1 Commercial aluminium, 


exposed i 
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COSMICAL BADIO-ACTIYVITY.* 
BY ARTHUR SCHUSTER, F. R. s. 


The fact that every physical property hitherto discovered in one 
element has always been found to be shared by all, suggests the 
possibility that radio-activity may be a common property of all 
matter. If that is the case, the so-called radio-active bodies may 
only be distinguished from others—like iron in the case of mag. 
netism—by the enormously exaggerated form in which they possess 
the property. The apparently inactive metals may possess radio- 
activity, but to so small a degree that our powers of observation 
are insuflicient to detect it. But the question arises whether, in 
that case, the effect is cumulative and should appear in the large 
cosmic aggregations of matter. 

There is indeed at first sight some analogy both in the case of 
the sun and of the earth between the effects observed in their 
immediate surroundings and those noticed in the neighbourhood of 
radio-active bodies. ‘The earth, we know, must be charged with 
negative electricity, and attention had already for some time been 
drawn to the fact that this charge must constantly be renewed, as 
the leakage due to the spraying of ocean waves and the hot gases 
escaping from every chimney would ultimately dissipate the charge. 
But the normal electric conductivity of the air has only recently 
been measured, and, according to Elster and Geitel, is, under 
normal conditions, such that a body loses about 1! per cent. of ita 
charge per minute. If the air in the immediate neighbourhood of 
the ground has this conductivity (which is not quite certain) the 
earth would lose about half its charge in an hour. 

We are living therefore—and there can be little doubt about the 
point—in an electric field through which negatively charged par. 
ticles are constantly driven outwards (cathode rays), and which 
55 an electric conductivity similar to that found in the neigh- 

ourhood of radio-active bodies. The radio-activity of air rising 
out of the ground or of water drawn out of wells may be the 
consequence of emanations from a radio-active earth. 

The similarity of the rays of the solar corona to cathode rays has 
often been pointed out, and I have maintained for a long time now 
that the assumption of a greater conductivity of space at times of 
maximum sun-spots furnishes a simple explanation of the con- 
nection between sun-spots and terrestrial magnetism. The sun, 
therefore, like the earth, must be taken to discharge rays which 
seem to possess all properties of cathode rays.t 

The analogies I have pointed out are not complete, and may be 
found to be false ; but we must, I think, keep our mind open to 
the possibility of a collective radio-activity of matter which becomes 
apparent in celestial bodies. 

The continuous discharge of negative electricity from the earth 
renders it necessary to find a cause leading to a continuous renewal, 
and it is extremely difficult to see what that cause can be. 

Though not directly connected with the subject under discussion, 
I may, in conclusion, digress by recalling an old discussion on the 
cause of gravity. Lesage’s explanation involved the presence of 
‘* corpuscles,” such as are now believed to exist by some physicists. 
Maxwell’s objection to Lesage’s explanation, which at the time 
seemed fatal, was that gravitation ought to be, but is not, accom- 
panied by a rise in temperature. Whatever we may think of the 
explanation on other grounds, this particular objection would seem 
to lose its weight at present, when, in the case of one body, at any 
rate, a rise in temperature above that of its surroundings has 
actually been discovered, and when it is considered that the energy 
which in one case accumulates as heat may in other cases 
dissipated through other channels. 
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* Paper read before the British Asssociation. 

t The slight diminution of temperature at times of maximum sun 
spots, which seems to be indicated by recent discussion of hermon 
readings, may be a result of the increased absorption in space Nar 
we must expect to be caused by the presence of a sufficient number 0 
electrons. 
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ON THE APPLICATION OF THREE-PHASE MOTORS 
TO THE ELECTRICAL DRIVING OF WOBKSHOPS 
AND FACTORIES.* 


BY A C. EBORALL. 
(Continued from page 827. 


The use of & rotor resistance, when the motor has to start 
against load, presents the advantages that, not only is the current 
consumption for a given torque greatly reduced, but the power- 
factor of the starting current attains a high value approximating 
to the value it has when the motor is running well loaded. 
Moreover, the starting is gradual, in accordance with the require- 
ments of the load, and it is perfectly under the control of the 
operator. The test curves given in Figs. 4(a and b) and 5 (a and b) 
are typical of the running and starting performance of modern 
three-phase motors of standard design with wound rotors. As will 
be seen, such motors start with a torque equal to that at full load, 
with a starting current a little in excess of the full-load running 
current ; each of the motors in question can, if desired, start with 
more than twice the full-load torque. At this latter value of start- 
ing torque, the current consumption is of the order of two and a- 
quarter to two and a-half times the full-load running current in 
each case. Such motors as these could be specially wound for 
much greater starting torques, but, under these circumstances, 
their running performance would not be quite so good ; larger 
starting torques than these are very rarely required, except for 
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Fra. 4 (a and b).—Curves showing the Running and Starting Perform- 
ance of a Standard Three-phase Motor of 15 R. H. P. of the Slip-ring type. 


crane, elevator and similar work of an intermittent character, 80 
that a slightly impaired running performance in such cases would 
not matter. 

The starting performance of three-phase motors of the slip-ring 
type, compared with that of continuous-current motors, is well 
illustrated by the curves of Fig. 6 relating to certain commercial 
motors of standard design. Here the relation between starting 
current and starting torque is given for the case of (a) a series- 
wound continuous-current motor; (b) & shunt-wound continuous- 
current motor; and (c) a three-phase slip-ring motor; in each case 
the motor is rated at 13 B. H. P. at 500 volts, and runs at 950 revs. 
per min. ab this rating. As will be seen, the performance of the 
three-phase motor is practically as good as that of either of the 
continuous-current motors, up to a torque corresponding to that 
at full load, but, at the higher torques, the series motor is the 


* Abstract of Paper read before the Society of Arts. 


most economical of the three, and the three-phase motor is the 
least economical under these conditions, there being, however, but 
a small difference between the performance of the latter and that 
of the shunt-wound motor. The efficiencies at different loads of a 
standard series of slip-ring motors, operating under normal speed 
conditions, are given in the following table ; the efficiencies of the 
smaller motors (having permanently short-circuited rotors) which 
complete the series, have already been given :— 


— 


Efficiency per cent. 


Rating Speed | Boe gr Oy Cae eet 
: 205 . Quarter Half Tull 50 per cent. 
aaRS ; load. load. load. overload. 

7 1,410 63:0 73:0 86 46:0 
9 1,410 65˙0 40-0 RN 87-0 
14 960 63:0 42:5 89 88 ˙0 
18 960 700 840 89 48-0 
25 | 960 (09 8850 90 89˙0 
30 960 72•0 N 86:0 90 89-0 
45 960 73.5 MT 91 R95 
60 725 750 88.5 92 90˙0 
90 725 11:0 | 80-0 22 90:0 
— Norr.—1. All the above values are the average of the figures obtained 


on test from many different motors; all the motors were built for 
200 volts and 50 cycles. 2. The temperature rise after a run of six 
hours at full load does not exceed 80 F. for any motor. 
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Fic. 5 (a and b). — Curves showing the Running and Starting Performance 
of a Standard Three-phase Motor of 30 n. . P. of the Slip-ring Type. 


A few words must now be said on the subject of the speed 
regulation of three-phase motors. For certain classes of work (for 
instance, crane and elevator work, and for yard locomotives, &c.) a 
certain amount of speed regulation of the motor itself is frequently 
required, and when this is the case it follows tbat the slip-ring type 
of motor is the only one that can be employed. For we have 
already seen that the speed of the motor with short-circuited 
rotor varies within comparatively small limits between no load 
and the maximum torque it can exert without falling out of 
step—see the curves of Fig. 1. For a given load on the motor, 
the rotor slips behind the synchronous speed—that is, the no- 
load speed—until the rotor current attains the value which is 
necessary for the torque, the torque (at constant stator pres- 
sure) being simply a function of the current in the rotor, 
which, again, is balanced by a corresponding current in the 
stator. It is clear that, for a given value of rotor current (and 
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a constant magnetic flux) the slip will be proportional to the resis- 
tance of the rotor windings, because under these conditions the 
larger the rotor resistance the larger must be the rotor E.M.F. 
neces to produce the requisite current in the rotor windings. 
Hence, in order to vary the slip—that is, the speed—of a three- 
phase motor when working with a constant torque, it is necessary 
to vary the resistance of the rotor winding ; this can only be done 
by employing aslip-ring motor, which allows of external rotor resis- 
tances being used for regulating purposes. Thus the operation of 
a variable speed three-phase motor is analogous to that of & shunt- 
wound continuous-current motor, working with constant pressure 
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Fic, 6.—RBelative Starting Performance of Direct-Current and Three- 
phase Motors having similar ratings. 


on the field winding, and with a resistance in the armature circuit. 
In both cases the speed regulation means a corresponding reduction 
in the efficiency, because the input, fora given torque, is practically 
constant, it being independent of the speed. To illustrate this 
point reference may be made to the curves of Fig. 7. These curves 
represent the results of tests made on a standard motor of the slip- 
ring type, rated at 5 B H.P, 500 volts, 25 cycles and 720 revs. 
as the normal speed at full-load. Two tests were made (a) ata 
constant torque equal to the normal torque at full-load (36ib. ft.) 
and (b) at a constant torque equal to 1 6 times the normal torque 
at full-load (58lb. ft.). "The constant torques at the different 
speeds were obtained by means of a Prony brake, the speed varia- 
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Fic. 8.— Developed Diagram of 
Connections for a Three-motor 
Three-phase Crane. 
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tion by means of rotor resistances, and the pressure on the stator 
was maintained constant throughout the teste at 500 volts, It will 
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Fio. 7.—Curves showing the Performance of a 5 B. H. p. Three-phase Slip- 


torque) and at constant stator pressure (which means approximately At a given frequency the speed is inversely proportional to the 
ring Motor when Operating at Different Speeds of Constant Torque. 


number of pairs of poles on the stator, and hence a motor could be 
operated at two or more fixed 


speeds, by simply changing the 
connections of the stator poles by means of a suitable controller. 
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This method, being independent of the rotor, can be employed with 
either type of motor, it being, in fact, more suitable for motors 
with permanently short-circuited rotora than for those with alip-ring 


rotors, for the reason given 
below. Constructional reasons 
5 the 8 

le-c to two—for in 
1 a motor can be built to 
operate either as n four · pole or 
as an eight-pole machine, giving 
speeds (at 50 cycles) of 1,500 
and 750 revs. respectively. 
Intermediate can only 
be obtained, if the motors sre 
of the slip-ring type, by means 
of rotor resistances as above 
described. Hence, this method 
is more or less a makeshift, and 
it has, moreover, several elec- 
trical disadvantages ; not only 
have motors arranged in this 
way to be larger, but their 
electrical constants are unssüs 
factory at the lower speed— 
particularly the power-factor. 
Again, if slip-ring rotors are 
used, because of intermediate 
speeds being required, or on 
account of starting conditions, 
it is clear that the polarity of the 
rotor must be changed simul- 
taneously with that of the 
stator, which means that, in the 
above-mentioned example, for 
instance, the motor would re 
quire six slip.rings instead © 


three. And, generally speaking, it does not pay to employ this 
method of varying the speed of a 


three-phase motor, excep! 


be seen that, at constant torque, the values of the current and | for quite special cases, in which a motor having a permanenuy 


power-factor vary very little over the whole range of speed—that 
ie, the input of the motor is nearly the same at all speeds. Tf the 
copper and iron losses remain the same, the curves would all be 
straight lines parallel to the base line, the output and efficiency of the 
motor (for a given torque) being directly proportional to the speed. 
Of course, the speed of a three-phase motor can be changed by 
altering the number of stator poles, but this method is not of 
general application on account of its limitations and disadvantages. 


short-circuited rotor can be used. 
rheostatio (rotor) control is the only method of general applict- 
tion which is available at the present time for varying the 8 a 
of three-phase motors, and while it meets the requiremen 

of all cases, being both simple and effective, yet it is clear sagt 
from the economical point of view, the three-phase motor 15 * 
a disadvantage, compared with the continuous-current motor. : 
latter, when it comes to the question of economical working over 


For all practical purposes 
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wide range of speed, is far more flexible. With the shunt motor, 
a certain amount of speed variation can be obtained by means of 
field regulation alone—naturally with great economy. For greater 
variations, this can be supplemented by means of rheostatio control, 
while, for very large amounts, it can be supplemented by means of 
series-parallel control (employing a double-wound armature) in 
addition to rheostatic control. Again, the series motor presents 
the great advantage of being inherently economical when used for 
the class of work demanding much speed variation, fcr the speed 
varies in accordance with the amount of the load; as we have 
already seen, the three-phase motor operates at practically constant 
speed, the speed varying only a few per cent. between no load and 
heavy overloads—that is, it does the heavy work at practically the 
same rate of speed as it does the light work. 

But in connection with the driving of workshops* and factories, 
the question of economical speed regulation is of altogether minor 
importance ; the requirements of most of the work necessitates, in 
fact, constancy of speed. In the textile industries, constancy of 
speed is of the first importance—practically, all the machinery 
required for the different processes is arranged for this. Again, in 
machine shops, it is practically only the cranes that have to be con- 
sidered in connection with regulation, for the necessary speed 
changes on the tools are, or can be, always arranged for quite 
independently of the speed of the motors, this being the standard 
method of working. On account of the proportion of the crane 
work to the whole, and because of its intermittent nature, it will 
not be found that the smaller economy of the variable speed three- 
phase motors on the cranes, compared with that of direct- 
current motors, will have an appreciable effect on the coal 
bill the difference in any case being fully compensated for 
by the relatively smaller up-keep of the whole three-phase 
installation. Of course, there is a certain class of work (for 
instance, steel work and foundries) in which the crane and 
similar work forms the bulk of the load, and, for such cases, it 
would be a question as to whether the better economy of working 
which would be obtained with a continuous-current plant would 
have a greater commercial value than the inherent mechanical 
advantages of three-phase motors for such work, for it must be 
remembered in this connection that the motors on a foundry crane, 
for instance, have to operate under conditions of quite exceptional 
severity. Frequently carelessly handled and often overloaded, 
the motors work in an atmosphere of smoke, steam and dirt, and 
although continuous-current motors are invariably totally enclosed 
when used for such work, yet even this does not fully protect them. 

Returning to the subject of variable speed three-phase motors, in 
accordance with what has been said above, such motors will invari- 
ably be of the slip-ring type, the dimensions of the rotor resistance 
being such that this can be used for regulating purposes as well as 
for starting. But it is preferable (for crane and. similar work) to 
arrange the regulator in the form of a controller, just as in con- 
tinuous-current work, as this is more suitable for use in unskilled 
hands. In this case, the stator switch is usually arranged in the 
controller case (on the small cylinder) and interlocked with the 
rotor resistance contaots (on the larger cylinder) just as for traction 
controllers ; for the case of comparatively small controllers, the 
stator and rotor contacts are frequently on the same cylinder. The 
star-connected resistance itself is, of course, external, being located 
away from the controller in any convenient position. In Fig. 8 is 
given the diagram of connections for a three-motor crane, each of 
the threc-phase motors having its own controller and resistance ; 
the controllers are represented in the form of developed diagrams, 
in the usual manner. 

(To be continued.) 


The French Telephone Service. — According to an article in 
the Financial Times the telephone system in France is in a 
most inefficient state, and complaints are coming in from all 
quarters. Communication with Paris from the suburbs is said 
to be practically impossible, one man having waited 24 hours 
in order to get a connection from Trouville. The central 
office in Paris is utterly unable to cope with the great increase 
in the number of subscribers, due, according to our contem- 
porary’s Paris correspondent, to lack of funds. Although the 
Telephone Department shows a satisfactory financial position, 
only a small portion is set aside for improvements and exten- 
sions, the remainder being utilised to help the Budget. The 
bill introduced last year proposed to raise £244,000 at 3 per 
cent, repayable in five years, has not been proceeded with. 


* Printing and similar establishments are not included under this 
head; at present only specially-arranged direct-current motors can be 
successfully employed in connection with direct-driven printing machines. 
With this class of work, the requirements of the case necessitate a very 
great range of speed regulation, accompanied by the utmost economy of 
working, and, as indicated above, the three-phase motor does not at 
present lend itself to the latter requirement. 


PAPERS AND REPORTS OF ELECTRICAL INTEREST 
READ AT THE BRITISH ASSOCIATION MEET 
ING AT SOUTHPORT, SEPTEMBER 9 TO 158, 1903. 


Section A.— Mathematics and Physics. 


Address of the President of the Section, Mr. C. V. Boys, F. R. S. 

On “ Electro-ethereal Theory of the Velocity of Light in Gases, 
Liquids and Solids.” Lord Kelvin. 

On The Nature of the Emanations from Radio-active Substances.” 
Prof. E. Rutherford, F. R. S. 

On »The Radio-active Emanations Present in the Earth's Crust and 
Atmosphere." Messrs. Elster and Geitel. 

* Cosmical Radio-activity." Prof. A. Schuster, F. R. S. 

* The Production of Helium from Radium." Sir W. Ramsay, F. R. S., 
and W. F. Soddy. 

On ** The Treatment of the Thermodynamics of Irreversible Processes." 
J. Swinburne. 

Report: Experiments for Iniproving the Construction of Practical 
Standards for Electrical Measurements. 

Appendices :— 

On The Value of the Resistance of Certain Standard Coils of the 
British Association." F. E. Smith. 

On Some New Mercury Standards of Resistance." F. E. Smith. 

On The Platinum Thermometers of the British Association.” J. A. 
Harker. 

Table of the Resistance found for Pure Annealed Copper. 

„Note on Carbon and Iron Are Spectra at High Gaseous Pressures.” 
R. S. Hutton and J. E. Petavel. 

On * The Form of Legrange's Equations for Non-holonormic Generalised 
Co-ordinates." Prof. L. Boltzmann. 

On “The Use of Vectorial Methods in Physics, Vector Algebra being 
the Natural Form of Mathematics for Expressing Relations between 
Physical Quantities.” Prof. O. Henrici, F.R.S. 

' Consideration of Some Points in the Design and Working of Ballistic 
Galvanometers." P. H. Powell. 

On The Use of Capacities as Multipliers in Connection with Electro- 
static Voltmeters on Alternating- current Circuits." Prof. E. W. Marchant 
and G. W. Worrall. 

„Solar Prominence and Terrestrial Magnetism.” A. L. Cortie. 

* Comparison of the Spectrum of Nitrogen and of the Aurora.” A. 
Poulsen. 

“ Progress of the Magnetic Survey of the United States." L. A. Bauer. 

* The Earth's Total Magnetic Energy." L. A. Bauer. 

Report of Falmouth Observatory Committee. 

On “ Self-recording Instruments." Prof. H. L. Callendar, F. R. S. 


Section B.— Chemistry. 


* Investigations at Low Temperatures.” Prof. J. Dewar, F.R.S. 
(a) Densities of solid hydrogen, nitrogen and oxygen. 
(b) Method of producing solid hydrogen and nitrogen. 
(c) Latent heat, specific heat, and coefficient of expansion of liquid 
hydrogen. 
“ Stead's Recent Experiments on the Causes and Prevention of Brittle- 
ness in Stecl." Prof. T. Turner. 
* Sur le Spectre de Self-induction du Silicium et ses Comparaisons 
Astronomiques." M. le Comte A. de Gramont. 
* Preliminary Note on Some Electric Furnace Reactions under High 
Gaseous Pressure." J. E. Petavel and R. S. Hutton. 
‘+The Atomic Latent Heats of Fusion of the Metals, considered from 
the Atomic Standpoint." Holland Crompton. 
Report of the Committee on Wave-length Tables of the Spectra of 
Elements and Compounds. 


Section G.— Engineering. 


Address of the President of the Section, Mr. C. Hawksley. 

Report of the Committee on the Resistance of Road Vehicles to 
Traction. 

„The Problem of Modern Street Traffic.“ Lieut.-Col. Crompton. 

Report of the Committee on the Small Screw Gauge. 

„ Protective Devices for High-tension Electrical Systems." W. B. 
Woodhouse. 

Aluminium as an Electrical Conductor.” J. B. C. Kershaw. 

“ The Electrical Conductivity of Certain Aluminium Alloys as Affected 
by Exposure.” Prof. E. Wilson. 

‘‘A Method for Finding the Efficiency of Series Motors.“ 
Wilson. 

„The Parallel Working of Alternators.” B. Hopkinson. 

“On Electrical Propulsion as the General Means of Transport.” 
J. N. Shoolbred. 

“ Twenty-five Years’ Progress in Final and Sanitary Refuse Disposal.” 
W. F. Goodrich. 

“ High-speed Express Mono-rails and the Manchester and Liverpool 
Express Railway." F. B. Behr. 


Prof. E. 


“ Preliminary Experiments on Air Friction.“ W. Odell. 
„The Single-phase Repulsion Motor." W. Cramp. 
„The Ventilation of Tube Railways." J. W. Thomas. 


Other Sections. 


Address of the President of Section E., Capt. Ettrick W. Creak. 
" Depreciation and Sinking Funds in Municipal Undertakings.” 
S. H. Turner. : 
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THE MUSICAL ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: In the correspondence columns of The Llcefrician for 
August 21st, and in the scientific press, there has from time 
to time appeared various notes and articles on the pitch of the 
note given by the musical are and on its dependence on the 
current strength. I should like to draw attention more fully 
to what I believe actually determines the piteh of the note, 
as there seems in some cases to be a slight misconception on 
this subject. 

In my original Paper on the subject, I said : - “ Neglecting 
the resistance, which, it will be shown later, must be small, the 
periodic time of the circuit T= 27 VLF,” and at the end, in 
Appendix III., in which is demonstrated experimentally the 
close agreement between the observed frequency and that cal- 
culated from the simple formula when the resistance of the 
oscillary circuit was purposely kept as low as possible, I said 
that the small observed differences were “ probably due to the 
fact that in calculating the frequencies no acconnt has been 
taken of the resistance of the circuit in which the oscillating 
currents are flowing, as this resistance should inchide that of 
the are. This is borne out by the fact that the note depends 
to a slight extent on the length of the are and the current 
through it.“ 

Herein lies the erux of the matter, for if the resistance of 
the circuit is not sufliciently small to be neglected, then the 
complete formula for the periodic time - namely, 

oq 
l e 
LF 4l? 
must be used, where R is the resistance of the circuit in which 
the oscillations are taking place. 

Now, the arc itself forms part of the circuit in which the 
oscillations are taking place, so that the resistance R contains 
that of the are. The resistance of the are depends, among 
other things, on the are-length and the current, so that the 
resistance R will also depend on the are-length and current, 
and consequently the pitch of the note will depend on the arc- 
length and current unless the term R2/417 is made negligible 
compared with 1/LF. This explains the influence of the arc 
current on the pitch. A consideration of the complete formula, 
which shows that the pitch depends on the difference of twoterms, 
leads to several interesting results, Assuming a given are—that 
is à given minimum value for R—then if the attempt be made to 
obtain high pitches by reducing L, a limit will be reached at 
which |. LIF is equal to R*,4L2, and the oscillations can no longer 
take place. At this point, however, the difference between the 
two terms being 0, the periodic time will be infinite, so that 
there is a value of L for which the highest frequency is 
obtained, and this is given by L 2 JCF;2. Any further decrease 
of L below this value should lead to the paradox of a lower 
self-induction giving a lower pitch. 

If F be reduced, keeping L constant, no such limits are 
encountered. When small capacities are used it is sometimes 
surprising how very high the resistance of the oscillatory circuit 
may be, which one is accustomed to consider should consist of 
heavy stranded conductors. In one experiment, where I was 
very much troubled with the frequency being totally different 
to what was expected, I found that the oscillations were taking 
place in a circuit having 10,000 ohms resistance, and on putting 
the data of the cirenit into the complete formula it was found 
that it would still have been oseillatory had the resistance been 
increased to 100,000 olims. 

The fact that the pitch of the note depends on the resis- 
tance R, and that this is partly composed of the resistance of 
the are, may lead one to suppose that we have here a fresh 
method of determining the true resistance of the are; this 
I do not believe to be the case. As I have stated more fully 
elsewhere, in any method for measuring the true resistance it 
is essential that the method employed shall not alter the 
conditions of the are. Now the fact that the are is producing 
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sound waves indicates pretty clearly that the size of its 
vapour column is rapidly changing and consequently its condi- 
tions are being materially altered by the method of measure- 
ment. It will be said that by suitably altering the nature of 
the cireuit shunting the are, sufficiently small and high 
frequency measuring currents can be obtained not to alter the 
conditions of the arc,“ but this is not so, as, in order that the 
oscillations shall be maintained, it is essential that they shall 
take place so slowly and in such a way that each inereise of 
current. shall alter the conditions of the are and cause a deereis 
in P. D. between the are terminals. I have found by experi 
ment (Js of the Royal Society Vol. LXVIII., p. 515)that 
it is possible by using sufficiently high frequency alternating 
currents not to alter the conditions of the arc. I then find 
that each % rue, in current is accompanied by an increase in 
P.D, but it is impossible for the arc itself to maintain oscilla- 
tions of this high frequency owing to the fact that when such 
increase in current is accompanied by an increase in P. D., then 
there is no supply of energy to the oscillating circuit. This, 
as J have pointed out, is the reason a musical are cannot be 
obtained when using two cored carbons. 

This leads me to the very important question of obtaining 
very high frequency currents by this method, as such currents 
will be extremely useful for Hertzian telegraphy.t Given any 
apparatus, let V be the P.D. between its terminals correspond. 
ing to a current, A, through it, then a conversion of direct. 
current energy into alternating-eurrent energy may be effected 
if V/ % A is a negative quantity under the conditions of the 
transformation. All the conductors which I have so far tried, 
such as gases, vapours, electrolytes, &c., for which ôV 6A is 
negative for slow changes, become positive at high frequencies ; 
thus Messrs. Frith and Rodgers found 8V/6A to be- for cored 
carbons at or below 17 per second and + at or above 19~ 
per second, and I have found that for an ordinary solid carbon 
are 6V,6A is - for frequencies of 1,000 and 4 for frequencies of 
100,000 ~ per second, so that the solid arc can be used to 
convert direct current into alternating current, leaving a 
frequency of 1,000 but not of 100,000~ per second. The 
limits appear to be different for the different unstable 
conductors, a matter which I have had under investiga 
tion for some time. In view of what precedes, I think that 
some of the statements as to the high frequencies obtained 
with the carbon are are erroneous. One of the methods of 
measuring the frequency, in which it is deduced from the 
readings of a direct-current instrament assumed to give the 
mean value of the current, and a dynamometer giving the root 
mean squared value, appears to me to be particularly liable to 
error, especially at high frequencies.— Yours, &c., 

London, Sept. 14. W. DUDDELL. 


COMPENSATION OF ASYNCHRONOUS MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Referring to the very interesting article of Mr. H. 8. 
Meyer in your issue of September 4th, there seems to be a mis 
understanding about the importance of the beautiful inventionol 
Mr. Heyland. It has been a priori self-evident to every specialist 
that, for small motors up to 20 H.P. to 30 H.P., there has 
hitherto been no useful places in practice for motors with com- 
pensation, The simplicity of the normal polyphase motors as 
to handling and security is far too striking for it to be possible 
for the compensated ones, by the mere superiority of power 
factor, to compete with them in ordinary business. The 
technical advantage will be seen only in larger sizes, from 
50 n.r. upward, and especially, as I have pointed out in the 
Avitschrift fir Elektrotechnik (Vienna), in the application of 
this principle to generator building. The most striking alvan- 
tage of compensated asynchronous generators--viz. the 
removal of armature reaction and the avoidance of every 
trouble in parallel running—is not to be attained by any other 
method, not to mention the fact that in this case large 
economies can be made, as it is well-known that the armature 
reaction is the cause of increasing the size of polyphase 
generators. DEREN 
* It was in attempting to obtain this very result that I first came across 
ihe phenomena. 

T See patent No. 21,629 of 1900. 
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As to smaller motors, say 12 H.P., one point seems not to 
be sufficiently appreciated—that is the question of cheaper 
tariffs for customers with cos =, the station having, of 
course, a great advantage and less trouble as to pressure loss in 
the machine and in the cables at the same load, owing to the 
absence of large wattless currents. 

It seems to be very probable that station engineers, having 
perceived this advantage, will give such discounts that the 
consumer will profit by buying compensated motors in spite of 
their slightly larger first cost.—Yours, &c., 


Vienna, Sept. 11. Dr. BRESLAUER. 


LEGAL INTELLIGENCE. 


——— . 


Sherman v. Lowenstein. 
This case came before Mr. Justice Bucknill on Wednesday on the 
application of the plaintiff for the appointment of a receiver and manager 


in a partnership action, the partnership having been dissolved. The 
partnership waa formed to manufacture a patent drv battery. One 
moiety of the patent had been purchased by plaintiff for £1,200. It was 


stated that there was a question as to whom certain batteries belonged. 
His Lordship, by consent, appointed plaintilf as receiver of the 
partnership assets, to act without salary and without giving security. 


General Electric Co. (Ltd.) v. Mann. 
Mr. Justice Bucknill on Wednesday directed this motion, for an 
interim injunction to restrain defendant until trial from using and work- 
ing certain electrical machinery, to stand over till Sept. 23. 


Marconi Wireless Telegraph Co. (Ltd.) and the Companies 
Acts (1898 to 1900). 

Mr. Justice Bucknill on Wednesday granted the company leave to 

file a memorandum under the Companies Acts (1898 to 1900) in order to 


remedy an inadverlent omission to tile the contract for the issue of fully 
paid-up shares. 


Wilson v. Easton & Co. (Ltd.). 

On Wednesday an application was made to Mr. Justice Bucknill for the 
appointment of a receiver and manager of Easton & Co., with liberty to 
borrow £1,500 to pay wages in order to carry on the business. Plaintiff 
was a debenture holder, and the London Trust Co. was a trustee for the 
debenture stock holders. 

His Lordship made the order substantially as asked. 


Re Public Undertakings Syndicate (Ltd.). 

At Manchester County Court on Tuesday a petition for the compulsory 
winding up of this syndicate, which has a nominal capital of £10,000, 
was dismissed with costs. It appeared that the syndicate promoted a bill 
for the incorporation of the West Cumberland Electric Tramways Co., 
and the petitioners (Messrs. A. Ward Thomas and J. W. Donaldson) were 
engaged as electrical engineers. They had obtained judgment for £2,049 
for fees, &c. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Aston Manor Urban District Council require a resident electrical 
engineer to take charge of their electricity supply station. Salary 
£400 per annum. Applications to clerk (Mr. Joseph Ansell), Council 
Offices, Albert-road, Aston Manor, by Sept. 22. See advertisement. 

Aston Manor District Council also require a clerk of works to act 
under their engineer andsurveyorand their consulting engineer during 
the construction of tramways and road widenings. Salary £3 per 
week. Applications to consulting engineer (Mr. Robert Green), 
37, Waterloo-street, Birmingham, by 26th inst, See advertisement. 

Mesara. Stothert & Pitt (Ltd.), Batb, require an electrician to take 
charge of central station in worka See advertisement. 

A junior engineer is wanted by Dundee Town Council for switch- 
board work in combined lighting and traction station. Applications 
to city electrical and tramways engineer, Mr. H. Richardson, Dudhope 
Crescent-road, Dundee. See advertisement. 

Taunton Corporation Electricity committee require a shift engi- 
neer, Salary £100 per annum. Applications to borough electrical 
engineer (Mr. Edward B, Thornhill), electricity works, St. James“ 
street, Taunton, by 281h inst. See advertisement. 

Hampstead (London) Borough Council require an assistant engi- 
neer to take charge of a shift at their electric lighting station. Com- 
mencing salary, £150 per annum, Applications to town clerk (Mr. 
Arthur P. Johnson), Town Hall, Haverstock-hill, N. W., by 10 am. 
Sept. 28. Sze advertisement. 

An assistant lecturer and demonstrator in physics and mathematics 
and an assistant lecturer and demonstrator in chemistry and natural 
science are required for the Municipal Technical Institute, Ports- 
mouth. Applications to Principal by Sept. 23, 


Croydon Corporation require a competent assistant in the mains 
department, Applications to borough electrical engineer, Mr. J. Gray 
Scott. 

Southwark (London) Borough Council have vacancies for two 
pupils at their electricity works. The pupils are to be bound for 
two years and to pay £100 premium, of which £59 will be returned 
in wages during second year. Further particulars from the town 
clerk (Mr. J. A. Johnson), Town Hall, Walworth-road, S.E. See also 
advertisement. | 


London County Council require a chief officer of tramways. Salary 
£1,500 per annum. Applications by Sept. 28. 

Walsall Town Council require a chief clerk and an inspector for 
their electric tramways, Applications by 26th inst. 

An assistant master in engineering is required for the science, ari 
and technical schools, Plymouth. Applications by Sept. 22. 


A draughtsman or teacher of electrical engineering is required at 
South-Western Polytechnic, Chelsea, London, S.W. Applications to 
secretary. 


Bradford Electricity committee received about 70 applicatiors 
for the position of borough electrical engineer, in succession to 
Mr. R. A. Chattock (recently appoin ed t» Birmingham), and the 
following three gentlemen were selected to appear before the com- 
mittee yesterday (Thursday): — Mr. Alfred Blackman (Poplar). Mr. 
D. Wilson (City of London Company's Bankside station) and Mr. 
R. S. Downe (Southport), Ultimately it was decided to recommend 
the Corporation to appoint Mr. Blackman at a salary of £600 per 
annum. 

Mr. J. F. Macgoris, formerly of Hampstead electricity works, has 
been appointed by Hull Corporation assistant engineer in their 
electricity department at a salary of £200 per annum. 

Mr. George C. Law has been appointed, out of 47 candidates, third 
engineer-in-charge at the Bermondsey (London) electricity works. 

The following appointments have been made at Heriot Watt 
College, Edinburgh :—Mr. R. M’L. Shearer, MA., B.Sc., Edinburgh, 
to be chief lecturer in mathematics at £300 per annum; Mr. W. 
Mansergh Varley, B.A., M.Sc., Ph D., at present engaged in research 
workin EmanuelCollege, Cambridge, to be assistant professor of physics 
and electrical engineering at £225; Mr. W. Campbell Houston, B. Sa., 
assistant professor in mechanical engineering at £225; and Mr. 
Bertram D. Steele, D Sc. (Lond.), at present assistant professor of 
chemistry at the M'Gill University, Montreal, to be assistant pro- 
fessor of chemistry at £225. 


The following lecturers and teachers of science subjects have been 
recently appointed at the Woolwich Polytechnic :—P. I. Watkin, 
magnetism and electricity and light; C. A. West, sound (stage 2) and 
electric light and power distribution (ordinary); H. E. Wimperis, 
electric light and power distribution (honours) and electrot:chnics 
(honours) ; W. G. Burn, machine construction and design and machine 
drawing ; W. Pearson, geometrical drawing. 

The lectureship in electrical engineering in Hull Municipal Tech- 
nical School hes been filled by the appoint: ert of Mr. G. W. O. 
Howe, M.Sc, Wh. Se, of Messrs. Siemens Bros. & Co. (Ltd.), and 
late of Siemens and Halske, Charlottenburg. 


Mr. T. Rimmer, B.Sc., has been appointed teacher of electric light- 
ing and power distribution and telegraphy, and Mr. W. Kershaw 
teacher of magnetism and electricity, at Todmorden Municipal 
Te:hnical School. 


Mr. T. Dadsworth, B.Sc, of Manchester, has been appointed 
lecturer and demonstrator in the electrical engineering department 
of the South-Western Polytechnic. 

Mr. W. II. S. Garnett, 9th Wrangler, has been appointed chief 
instructor in mathematics at the Northampton Institute, Clerkenwell. 


BDUCATIONAL NOTICES. 

Birkbeck College, London.— The new session begins on Monday, 
Sept. 28. Systematic courses of instruction (lectures and laboratory 
work) are given in cheniistry, experimental physics, mathematics, 
assaying, metallurgy and mining. The courses also include practical 
work in well equipped laboratories and meet the requirements of the 
London University degrees. Evening classes are also held in practical 
geometry, building aud machine construction, steam, theoretical and 
applied mechanics, &». An advertisement contains further particulars, 

Durham College of Science, Newcastle-upon-Tyne. —The 
calendar for the session 1903-4 deals fully with the courses of study 
open to students at this college, which, since its foundation in 1871, 
has attained a high place amongst the educational centres of the 
North of England. The session commences on Sept. 28 and termi- 
nates on June 21 next. Lectures comience on Oct. 6. A well- 
equipped laboratory is available, and the course in electrical 
engineering is a very complete one. Mining and colliery engineering 
is also a strong section. 

Heriot-Watt College, Edinburgh.—The winter session com- 
mences on Sept. 29 inst, and closes on April 29, 1904. The entrance 
examination begins on 22nd inst, A three years’ course of instruc; 
tion in mechanical and electrical engineering and technical chemistry 
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is given at this college, Arrangements have been made with leading 
engineering firms in Edinburgh to take students attending the day 
classes as apprentices on the “Sandwich” system. Some infor- 
mation is given in an advertisement, and all further particulars may 
be obtained from the principal. 


Harris Institute, Preston.—A school of electricity is to be 
established at Harris Institute, Preston, the cost being defrayed out 
of a bequest of £2,000 left for the purpose of advancing mechanical 
and electrical engineering by the late Mr. J. Billington Booth, J. P., 
of Preston. £1,000 will be devoted to the department, which will 
be under the superintendence of Mr. G. E. Gittins, 


Merchant Venturers’ Technical College, Bristol.—Courses of 
instruction in civil, mechanical and electrical engineering, chemistry, 
architecture, &c., are given at this college. "There are also courses 
for matriculation and intermediate and final B Sc. of the University 
of London. Some particulars of fees, &c:, are given in an advertise- 
ment, and copies of calendar (6d.) or short prospectus (free) may be 
obtained from the registrar. | 


Northampton Institute, Clerkenwell, London.— The calendar 
of the educational and social fixtures for the session 1903.4 at the 
Northampton Institute is just published. The evening courses and 
classes in engineering, artistic crafts and other technological subjects 
begin on Sept. 28, and the day courees in engineering on O-st. 5. 
The calendar contains excellent views of the electrical and other 
laboratories, workshops, &c., which have been fully equipped for the 
arts and crafts whose locale is the Clerkenwell district of London. 
Much attention is given at the Northampton Institute to the elec- 
trical engineering and electro-chemistry sections. The Institute is 
strong, too, on the social side. 


Owens College, Manchester.—Special equipment (including 
experimental electric furnace) is provided in the new physical 
laboratories of this college for instruction and research in electro- 
chemistry and electro-metallurgy. Particulars of day and evening 
classes from the registrar, Mr. S. Chaffers. 


Argentina.—The Iveview of the River Plate recently gave some 
particulars of the new generating station of the Rosario Electricity 
Co. The plant comprises two Babcock and Wilcox boilers, electri- 
cally-driven three-throw pumps, with injectors as a stand-by, three 
Willans vertical high-speed engines, each coupled to a 230kw. 
A.E G. continuous-current dynamo. There is also a storage battery 
of 660 ampere-hours capacity. A third Babcock-Wilcox boiler, sur- 
face condensers and a Green economi:er are to be installed shortly. 
The engineer and manager is Mr. A. H. Unwin. 

Buenos Ayres Council have before them a report from the 
Director of Public Lighting on a proposal for the erection of a gene- 
rating station for the supply of current for lighting and power in the 
city at a cost of $16,000,000, to be raised by bonds forming a charge 
upon the revenue of the undertaking. 

Buenos Ayres Municipal Council are considering a scheme for the 
construction of an electric tramway from the city to some of the 
western suburbs, including Villa Devotto, Villa Mazzini, &c. 

A scheme is aleo on foot for the construction of an electric tramway 
from Buenos Ayres to Lomas. 

The Government have exempted from customs duty the material 
(valued at $80,000 gold) for Gualeguay electricity works.  . 

Electricity works are to be erected at Rio IV., Cordoba. 


Aston.—On Monday the District Council decided to construct 
the tramways set out in our last issue, and the clerk was authorised 
to negotiate for a loan of £70,000 for purchase of tramways, £32,500 
for construction of permanent way, £10,000 for overhead equipment, 
and £62,000 for generating station. 


Asylum Lighting.—On Monday, Plymouth Corporation were 
recommended to adopt electric lighting for the asylum at an estimated 
cost of £2,550, and to authorise the borough electrical engineer (Mr. 
E. G. Okell) to supervise the wiring work, at an inclusive fee of £42. 
Objection was taken to the latter part of the recommendation, as it 
was thought that Mr. Okell should not undertake consulting work, 
and Mr. Duke opposed the whole proposal, as he said the adoption 
of the electric light meant that the gas works would have to be 
abandoned. Eventually the recommendation was referred back, 
notwithstanding that it was explained that electricity would be 
cheaper and more economical in use than gas, 


Ayr.—During the past year the tramways carried 3,201,586 pas- 
sengere. The receipts were £13,775. The average revenue per 
car-mile was 9 85d. After allowing for depreciation and sinking fund, 
the net profit was £1,538 Capital expended to datz is £74,220. 

For the first year there was a profit of £300. 15s. on the year’s working 
of the electricity supply department. The revenue was £10,610. 10s. 11d., 
including £4,864. 3s. 4d. from private lighting at 5d. per unit, 
£3,546. 13s. 4d. from publie lighting. Total expenditure, including 
£4,425. 13s. 9d. for interest and sinking fund, was £10,369. 15s. 10d. 
Last year the deficit was £756. The station output was 1,014,774 units, 
made up as follows : — Private lighting, 253,332 units, increase of 31 per 
cent. ; publie lighting, 425,600 units, increase of 29 per cent.; traction 
335,842 units. 

. The talary of the electrical engineer (Mr. R. Marshall) has been 
increased to £300 per annum. 


Australasia —Electric motors have been adopted for driving 
fitting shop tools, sawmills, &c., at the Great Boulder and Associated 
mines, Kalgoorlie. 

The Victorian Minister of Railways is recommended to engage a 
British or American expert to advise as to the practicability, coat, 
&c., of converting the St. Kilda railway to electric traction, and of 
constructing a new electric line from St. Kilda to Brighton. 

A short length of electric tramway is to be constructed by the Coal 
Creek Proprietary Co , Korumburra (Victoria), at a cost of £2,500, 
to connect their property with the railways in the vicinity. 


Ballymena —The District Council are asking the Board of Trade 
to defer the revocation of their provisional electric lighting order, 
1897, “until the town had decided whether it will go in for electric 
lighting or not.” 


Barry —Negotiations are proceeding between the Council and the 
South Wales Electrical Power Distribution Co. for the supply of 
electricity in bulk in this district. 


Bermondsey (London) —On Tuesday the Council considered a 
lengthy report from their consulting engineers (Messrs. Kincaid, 
Waller, Manville and Dawsor), on the proposed extensions to the 
electricity undertaking. 

These extensions include the immediate putting down of a 300kw. 
continuous-current generator, direct coupled to a high-speed engine, ata 
cost of £2,900, engine and generator foundations £220, switchboard 
extensions £690, two booster transformers £800, an additional boiler 
and two additional destructor cells, &c., for destructor works £3,200, 
overhead storage tank for artesian well water £720, extension of 
destructor buildings £1,540, wiring building extensions £50, low- 
tension feeders and distribution mains £11,078, arc lighting (35 are 
lamps, with mains &c.) £1,761, engineering fees and contingencies, 
£2,205, total, £25,254. 

When the building extensions are completed the Council are recom- 
mended to put in the following further plant, &c.:—A 300kw. 
continuous-current generator, direct coupled to a high-speed engine 
£2,900, balancer £300, additional switch gear, &c. £400, extensions 
of engine house £34,510, two water-tube boilers and foundations 
£2,500, new boiler house building 44, 282, economisers £400,super- 
heaters £240, chain-grate stokers £440, main flue and uptakes with 
connection to existing underground flues £500, induced draught 
apparatus £400, extensions to steam, exhaust, feed and drain pipes, 
additional feed pumps and connections £800, coal conveyor and elevator 
with reclining hopper and electric driving gear £900, coal bunkers to 
serve four boilers £1,000, wiring building extensions and offices £380, 
booster transformer rooms, stores and oftices over same £1,590, extension 
of engineer's offices £533, incidental works £750, and with 10 per cent. 
for engineering fees and contingencies (£2,173), the total is £23,908. 

The chairman of the Lighting committee (Mr. Cox), said that the 
scheme differed in several respects from that previously prepared by the 
borough electrical engineer (Mr. W. H. Vincent) and the borough surveyor 
(Mr. Angel). The total cost would be less than that of the first scheme. 

It was decided, nem. con., to carry out the extensions in accordance 
with Messrs. Kincaid, Waller, Manville and Dawson's report, and 
that firm were retained as consulting engineers at an inclusive fee 
of 24 per cent. 


Berwick.— Public electric lighting will be inaugurated in October. 

Boston.—The Paving and Lighting committee recommend the 
Borough Council to appoint an electrical engineer to prepare an 
electric lighting scheme. The National Electric Wiring Co, have 
offered to take a transfer of the Council's provisional order. 

Brighton.—On the advice of the consulting engineer (Mr. Arthur 
Wright) the Lighting committee recommend the Council to make 
the following charge for the supply of electricity in the extended ares 
adjoining Brightcn :—7d. per unit for 400 hours’ demand per annum 
and Id. per unit after, equivalent to 4:3d. per unit. 

Cambridge.—The University library is being wired and fitted up 
for electric light to the specification of the consulting engineers, 
Mes:rs, Handcock and Dykes, Current is to be taken from the mains 
of the Cambridge Electric Supply Co. 


Cape Colony.—A bill is before the Cape Government which pro- 
vides for the borrowing of £814,000 for the construction of certain 
public works and for telegraph and telephone requirementa. 

Oardiff.—The Lighting committee decided on Tuesday to light 
Woodville-road electrically, and the borough electrical engineer 
(Mr. Arthur Ellis) is preparing a report as to the lighting of several 
other districts. There are at present nearly 900 consumers of elec- 
tricity connected to the mains. 


Oarnarvon.—An inquirylwill be held on Tuesday into the applica- 
tion of the Council for permission to borrow £17,000 for electricity 
works An arrangement has been made with the National Electric 
Wiring Co. for erecting and maintaining the works, capital being 
provided by the Council. 

Chesterfleld.— In further reference to the electric tramway 
scheme prepared by the borough electrical engineer (Mr. R. L. Acland), 
and approved by the Council at their last meeting, it is Prope to 
apply next session for powers to reconstruct the existing lines, to 
construct certain new routes and to electrically equip the whole. 
The scheme has been submitted to, and approved by Mr. T. B. 
Goodyer. The total estimated cost of the work is £86,808. The 
whole of the work is to be completed in five years, but certain of the 
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lines (about 4 miles in length) are to be constructed as soon as the 
necessary powers are obtained. 

Companies to be Struck of Register.—The following joint- 
stock companies are to be removed from the register in three monthe' 
time unless cause is shown to the contrary :— 

Automobiles (Lawsons ). | Herne Bay and Canterbury Light 
Brianne Electric Lamp. Hailway Syndicate. 

Collier's Patents Syndicate. ! Lancashire and Grand Trunk Electric 
Electric Propulsion. |^ Tramways. 

Electrical Guarantee and Trust. Lancashire United Electric Tramways. 
Electrical Undertakings. London Electrical Cab Co. 
Electro-Ceramic Syndicate. Road and Tram Car Electric, Trac- 
Ferrolite Electric Syndicate. tion Co. 

Haulage and Traction Co. | Ryde Electric Light and Power Co. 

Cromer —The Council have decided to adopt the Union Elestric 
Co. s Flame arc lamp for public lighting. | 

Devonport.—Agreements have been concluded for the supply of 
electricity to the Royal Naval Hospital and Barracks and to Sir John 
Jackson's works. 'The Local Government Board have sanctioned a 
loan of £9,650 to cover amount epent on the electricity undertaking 
in excess of previous borrowing powers, and also a further loan of 
£19,972 for extensions. 

Extensions of the Devonport and District Tramway Co.’s lines 
were opened for traffic on Thursday last. 

Dorchester.—After consultation with the consulting engineer 
(Mr. J. Enright), the Electric Lighting committee report that the 
proposed municipal electricity scheme can be carried out at a con- 
siderable reduction on the original estimate. 

Dorking.—Edmundson's Electricity Corporation have started the 
Work of laying electric lighting mains in the district. 

Dublin.--'l'he Fieet-street generating station will bs shut down at 
midnight to-morrow (Saturday), and after that hour all consumers 
will obtain supply from the new Pigeon House station. 

East London Suburban Tramways.— West Ham Council have 
agreed to discuss with East Ham Council terms for mutual running 
powers over their respective tramways. It is hoped that the arrange- 
ment may be extended to Ilford, in which case a through electric tram- 
way service from Romford to Bow Bridge will shortly be available. 


Electricity in Printing Works.—The extensive premises in 

ong Acre, London, W.C., until recently occupied by the old- 
established printing firm of Woodfall and Kinder, have passed into 
the post ession of the proprietors of the Gentlewoman, who will 
employ electricity throughout the premises, both for lighting and 
power. 

Elgin.— A letter has becn received from Mr. R. C. Cameron 
asking that, “in view of the bad quality of the gas supplied by the 
Council, the latter would consent to his employing overhead wires 
for transmitting the electric energy which he proposed to generate by 
the water power of the River Lossie for the lighting of his premises." 
The burgh surveyor is to report. 


Engineering Amalgamation.—It is stated that negotiations are 
proceeding for the amalgamation of the undertakings of Laird Bros. 
(Ltd.), engineers and shipbuilders, Birkenhead, and Chas. Cammell 
& Co. (Ltd.), steel manufacturers, Sheffield. 

Ethiopia —An Italian firm of manufacturers of electrical machi- 
nery have, it is stated, received an order to instal an electric trans- 
mission plant at the gold mines at Wallega in Abyssinia, 

Exhibitions —An International Exhibition of Inventions is to be 
held at Brighton in November next under the auspices of the Corpo- 
ration. Messrs. Hughes and Young, E. 38, Ship-street, Brighton, 
are making arrangements on behalf of the Corporation. The president 
is Mr. Gerald Loder, M.P., and the vice-presidents include Lord 
Armstrong, Sir Wm. Crookes, Sir Eyre M. Shaw, the Hon. C. S. 
Rolls, Sir Richard Tangye, Mr. J. Fletcher Moulton, K C, M. P., and 
Mr. Bousfield, K.C., M.P. 

In connection with the industriel exhibition to be held at Cape 
Town, and which is to be opened in November, 1904, applications for 
space have to be made on the official printed form obtainable from the 
general manager of the exhibition for the United Kingdom, Palmer- 
ston Houte, Bishopsgate-street, London, E. C. 

An international exhibition of art metal work, &c., is to be held at 
St. Petersburg in November. Intending exhibitors can obtain further 
information from the Commercial Intelligence Branch of the Board 
of Trade, 50, Parliament- street, London, S. W. 

An international exhibition of inventions is to be held at Madrid 
in November under the auspices of the Sociedad Española de 
Inventores é Industriales, 12, Calle Santa Maris, Madrid. 

Felixstowe.—Tne Council have decided to adopt steam-driven 
plant for the proposed extensions at their electricity generating 
station. 

Finchley.—The Council intimate that electric current will be 
available after 29th inst. at a flat rate of 43d. per unit, or 6d. per 
unit for the first 100 hours’ consumption per quarter and 3d, after 
for private lighting, 32d. for places of worship, and 2d. for power. 
^J Gosport.— Preliminary surveys have been made for the construc- 
tion by the Go port Street Tramways Co. of a line from Gosport in 


the direction of Fareham. "The line will extend at least as far as 
Bury Arch. 

Glasgow.—The Corporation have deferred & proposal to erect 54 
additional arc lamps at an estimated cost of £1,245 and an annual 
charge of £756. 

Horsham.—Sanction has been received toa further loan of £9,500 
for extensions of the electricity undertaking. There is now tle 
equivalent of 4,275 8 c.p. lamps connected and applications for 125 
more are in hand. 

Hospital Lighting.—Sir W. T. Lewis, on behalf of the Glamorgan 
Canal Co., has refused consent to laying a pipe for carrying a cable 
over the canal for the electric lighting of Cardiff Seamen’s Hospital. 

Leamington.—The British Electric Traction Co. have notified the 
Council of their intention to start the work of reconstruction of the 
existing tramways for electric traction. 

Light Railways.—The West Surrey Light Rilways Co. propose 
to construct a system of electric tramways in the Guildford district 
to connect Stoughton, Merrow, Stoke and Shalford with Guildford. 

The construction of a light electric railway from Liverpool across 
the Dee and through Rbyland Colwyn Bay to Llandudno is projected. 


Llandudno.—The accounts of the electricity department for the 
past year have been issued, and show, after payment of expenses, 
interest and sinking fund instalment, a deficiency of £368. | 

Lowestoft.—At last week's Council meeting the electrical engi- 
neer (Mr. G. A. Bruce) was instructed to obtain tenders for “ free” 
wiring, and to report thereupon. 

Maidstone.—To provide for a supply of electrical energy for the 
proposed tramways it has been decided to substitute a 250kw. steam 

ynamo for the present 75kw. unit, and to carry out other altera- 
tions at the station at a cost of £1,770. The work will be carried 
out under the supervision of the borough electrical engineer, Mr. E. E. 
Hoadley. 


Marylebone (London).—At the meeting of the Council last 
evening, in answer to a question by Councillor G. J. Knight, the 
town clerk (in the absense of the chairman of the Electric Supply 
committee) said the Board of Trade had not refused the electricity 
supply licence asked for by Marylebone Borough Council. The 
Board had, as a matter of fact, come to no decision yet owing to the 
diffi:ulty in getting the London County Council to send their repre- 
sentatives to discuss the matter before the Board along with repre- 
sentative of the other parties interested. In the meantime the 
matter was in the hands of the Council's Parliamentary agents. 


New Lizard Flash Light.—A revolving electric flash light 
of 1,000,000 c.p. is to be substituted for the two present fixed lights 
at the Lizard Head lighthouse at a cost of over £3,000. It is stated 
that the new light will be visible at sea for 40 to 50 miles, or more than 
double the distance from which its predecessors could be discerned. 


Newport.—For some time the Corporation have let electric motors 
and fittings on hire without having special statutory pra The 
electrical contractors of the town have objected to this, and have 
threatened to apply for an injunction. The Corporation have now 
undertaken not to further engage in this class of work until special 
powers have been obtained. 

Obituary.— On Monday M. Schwander, a prominent manufacturer 
of Vesoul, France, and owner of the electricity works at Bléchamp, 
was killed in a motor car accident near the former town. 


Paisley.—It is stated that Glasgow Corporation tramways to 
Paisley boundary will be opened in about a fortnight. Paisley 
Council on Tuesday appointed a committee to superintend the con- 
struction of their tramways. A portion of the system would be 
opened at the end of March next and the remainder in June, Current 
for a portion of the line can ba obtained from Glasgow Corporation, 
but not for the whole of the system. 


Peru.—The interesting report recently prepared by Mr. Consul- 
General St. John on the trade of Peru for 1902 contains particulars 
of probable openings for British trade in that country, where, by- 
the- way, British capital is invested to a very considerable extent. In 
the near future (says Mr. St. John) there will be openings for 
electrical appliances of all kinds. Already a large number of 
installations for electric lighting, both public and private, have 
been put down. The plant and apparatus employed have been 
chiefly of American, German and Italian manufacture, no tenders 
having been invited. Mr. St. John recommends that British 
N of electrical goods should be represented by active 
and reliable agencies on the spot. At Lima a refuse destructor 
scheme is under consideration by the municipal authorities, and a 
successful reeult in this city would probably lead to similar projecta 
for Callao, Arequipa, Cuzco, Piura, Trujillo and other Peruvian 
towns. To aid British manufactures, Mr. St. John points out that 
all available information concerning Peruvian trade prospects will be 
supplied by the Consulate-General at Callao, and reliable firms will 
also be recommended for agencies. Railway extensions on a consider- 
able scale are in contemplation, and the country appears to be ripen- 
ing for the introduction of modern methods of internal communication, 
lighting, power transmission, &c. In connection with traction, local 
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companies for the construction of electric tramways between Lima 
and several of the adjacent seaside resorts were established during 
1902. In the same vear Ecuador was connected with Peru by the 
establishment of a telephone line from Talara to Zarumilla, on the 
frontier of Ecuador. The telephone line from Lima has b:en 
extended from Oroya, Casma has been connected with Huaraz, and 
Pucara with Azangaro. It is under consideration to connect Huanuco 
with Sullana, via Huancabamba. The town of Trujillo has recently 
been lighted electrically, the plant being of Germau manufacture. 
Current has been supplied since Dec. 31 last, the generating station 
being situated at Poroto. 

The local telephone company at Trujillo has amalgamated with 
the company established at Pacasmayo, and the joint companies’ 
system now extends from Salaverry to Guadalupe. There are about 
300 subscribers to the Trujillo-Pacasmayo service. A new company 
has been formed (the Campania Telefonica Trasandina), whose lines 
serve the districts from Trujillo, Otuzeo, Santiago de Huamachuco, 
Cajal amba and all the sugar estates and mines of importance in these 
districts. The Trasandina Company has only 32 subscribers, but has 
325 miles of lines. 


Photo.engraving and Lithography.—The London County 
Council School of Photo-engraving and Lithography in Bolt-court, 
Fleet-street, London, opens its ninth session on Sept. 28. The 
school is open to all who are genuinely engaged in any branch of the 
photo-mechanical, photographic, designing, illustrative, lithographic, 
engraving and printing crafts, no provision whatever being made for 
amateurs. ‘I'he school ia well equipped with all necessary appliances for 
study and practical work, and trade apprentices, learners and improvers 
are admitted free. An interesting prospectus is available, and can 
be obtained from the principal. 


Portsmouth —In the first report of the general manager of the 
tramways (Mr. W. R. Spaven) it is stated that the profit for the year 
was £13,046 183, 7d., the year’s receipts showing an increase of over 
£33,000. The total number of passenger' carried was 16,355,692. 
There are 144 miles of track and 80 cara are run daily. 


Portugal — A project has been presented by the Lisbon Railway 
Co. for the construction of & new electric railway in the city of 
Lisbon, The project is open for inspection at the offices of Senhor 
P. B. Cabral, the Inspector-General of Telegraphs and Electricity 
Works, Lisbon. 


Presentations —The staff of Huddersfield electricity}works on 
Friday last presented a travelling bag and smoking cabinet to Mr. 
J. E. Schofield, who has taken up a position with the Stalybridge, 
Hyde, Mossley and Dunkinfield Electricity and Tramway Board. 

Last week the staff of the Taunton electricity works presented Mr. 
J. M. Keenan with a dressing case on his leaving to take up the 
position of assistant engineer at Torquay. The borough electrical 
engineer (Mr. E B. Thornhill) made the presentation. 


Ramsgate.—Some time ago the Corporation agreed to transfer 
their provisional order to the Isle of Thanet Electric Tramways and 
Lighting Co, and the company has, we understand, now been 
informed that if they do not within 14 days submit a draft agreement 
embodying the terms of their offer, negotiations will be closed and 
the Corporation will reconsider the po:ition. 


St. Pancras (London). —At the meeting of the Council on 
Wednesday tendera were received for the supply of cables for public 
lighting, &c., and, at the request of the Lighting Committee, the 
chief electrical engineer (Mr. Sydney W. Baynes) submitted the 
following statement as to the offers of British and foreign firms :— 

The firms offering cable of foreign. manufacture are the Electrical Co. 

and W. F. Dennis & Co. The remaining tendera, as far as my know- 
ledge goes, are for the supply of cables of English manufacture. Out of 
the English firms there are only two which comply with the require- 
ments of the specification: the Western Electric Co. and the Anchor 
Cable Co, The remaining English firms form a strong association 
with the determination only to supply cables on their own terms as to pay- 
ment, arbitration and other details. Having regard to the fact that the 
results of our commercial trading are constantly under close observation 
and that our figures are criticised with those of companies and other 
trading concerns, I consider it is desirable that we should make the best 
possible bargain for the cheapest materials, bearing in mind, at the same 
time, that these must be of the best possible quality. Having these 
points in view, I recommend that the lowest tender be accepted, and 
although the cable will be of foreign manufacture, the firm have such a 
large experience that I have no hesitation in saying that their cable will 
comply in every respect with the requirements of my specitication. Should 
the Council, however, decide in favour of English manufacture, the Wes- 
tern Electric Co.'s tender is the next on the list which would comply with 
our requirements, but I note that their tender is some £700 higher than 
that of the Electrical Co., and in accepting this higher tender the St. 
Pancras electric light undertaking will certainly be at a disadvantage 
with competing companies to this extent. 
The Lighting committee having recommended the acceptance of the 
Electrical Co.’s tender, an amendment was moved that the tender of 
the Western Electric Co. be accepted. A general discussion upon 
Free Trade and Protection followed. 

The Town Clerk (Mr. Barrett), by request, read a letter from the Elec- 
trical Co., giving details of the wages paid and the hours worked by their 


employés. The communication went on to state that in every respect 
was the condition of the firm's workmen as good, while in several ways it 
was better than prevailed in this country. They were able to quote lower 
than English cable manufacturers, not because their workmen were paid 
less, but because their manufacturing plant was better. 

The amendment was then carried by 35 votes to 9. 

On the amendment that the tender of the Western Electric Co. be 
accepted being put as a substantive motion, 

Mr. Kipplewhite moved that fresh tenders be called upon new speci. 
fications. He contended that the requirements laid down were obsolete 
and unfair, and had shut out a number of firms. 

Only tive members voted for this amendment, and the tender of the 
Western Electric Co. was then accepted. 

With rega:d to the carbon contract, Mr. S. W. Baynes also reported 
upon the tenders submitted as follows :— 

Out of the 19 tenders, the Birmingham Carbon Co. and the General 
Electric Co. claim the carbons they offer will be of English manu. 
facture. I have tested the samples of carbon submitted of English 
manufacture in comparison with those of the lowest tenderer, and find 
that the light is not so clear and white, neither is it of such an intensity, 
Further, by the requirements of the specification, the makers in each case 
are to state the consumption per hour that they are prepared to 
guarantee shall not be exceeded under standard burning conditions 
of the lamps; in each case the English make of carbon is stated to burn 
1:35cm. per hour, while the carbons of the lowest tenderer burn 12cm. 
per hour. With regard to the question of carbons of English and foreign 
manufacture, it is worthy of note that during the past 20 years various 
firms in England have attempted to manufacture arc lamp carbons, and 
up to the present none of them have succeeded in putting a good reliable 
carbon on the market; many of them have abandoned their own manu. 
facture, actually importing carbons, because they have found the foreign 
carbons do their lamp more credit than those of their own make. The 
Birmingham Carbon Co. is the only firm to my knowledge at present 
pursuing the manufacture of carbons in this country, and I have good 
reason to believe that those offered by the General Electric Co. would come 
from the same works. Successful arc lamp carbons are composed largely 
of fine carbon, probably obtained from the deposit collected from the 
carbonisuti n of crude oils, whilst attempts are made by English manu- 
facturers to make tlie earbons from the carbon of the gas retort, and, 
consequently, the quality is never to be compared with those of forcign 
production, In recommending De Grelle, Houdret & Co.’s tender, I feel 
confident that to accept same would ensure eflicient and reliable lighting 
in our streets. 

The Lightinz committee enlorsel this recommen lation, and the 
Council approved. | 

The half-yearly estimates were submitted to the Council on Wed- 
nesday and showed that expenditure on public lighting would be 
£14 215 for the six months ending March 31, 1904, £4,330 being for 
gas lighting. The profits on the electricity department for the past 
m (£7,220, equal to a 1d. rate) are to ba applied in reducing the 
ighting estimate, which will a:cordingly stand at £6,995 

The Borough Council have received a communication from the Lon- 
don County Council explaining the reasons why the County Counal 
have suggested the use of the overhead trolley system for certain 
tramways in the borough. The General Purposes committee, who 
have alrcady adopted a resolution in favour of the conduit system, 
are contidering this communication. 


Salford.—The accounts of the tramway department for the year 
ended March show receipts £141,486, expenditure £104,969, gross 
profit £39,856. £26,865 was absorbed by interest and sinking fund, 
£2,990 was put to reserve and renewal funds, and £10,000 to relief 
of rates. 3, 370, 434 units of electrical energy were used during yet, 
and 3,380,590 car-miles were run and 28,150,675 passengers carrie 
at an average of 1:21. each. The Corporation at the period of the 
accounts owned 100 cars and operated 434 miles of trac 


Scarborough.—As the Scarborough Tramways Co. have evinced 
no desire to part with their powers to construct electric tram ways 
the Borough Council have decided not to proceed further with the 
proposal to acquire these powers. 


Sevenoaks.—The Kent Electric Power Syndicate are about to 
make a canvass of this district to ascertain the probable demands for 
electric current from private consumers. 


Shoreditch (London).—The estimates submitted to the Council 
on Tuesday showed that the annual expenditure of the electricity 
department for the current year was estimated at £44,056, 8s. 11d, 
a surplus of £1,750. 178. 1d. being anticipated. The Council autho- 
rised further capital expenditure of £1,350 for additional store 
accommodation and £350 for main laying. 


Sicily.—Electric lighting has been introduced on the Municipal 
square and in a few ot the larger buildingsof Messina. At Syracuse 
a new market has recently been built, which is lighted electrically. 


South African Customs Union Tariffs.—A duty of 5 percent ad 
val. will be levied in the various colonies of the South African Custom? 
Union, under the convention recently agreed to, on motor vehicles 
and parts thereof (including motor cycles), 2} per cent. ad val. on 
machinery in connection with the generation and storing of electric 
power; electric cables and wires and posts for carrying same; lamp- 
posts and their fittings ; telegraph and telephone materials and instru 
ments; tramway construction and equipment requisites, including 
tramway material, bridgework, cars, trollies, turntables, gates, &.] 
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railway construction or equipment requisites; boiler tubes; nitric and 
sulphuric acid ; bands and belting ; and permanent or fixed railway 
signals, 

South London Tramways — The Board of Trade have intimated 
to Camberwell Council their approval of the plans of the London 
County Council for constructing on the underground conduit system 
the tramways from Camberwell Green via Denmark Hill to near the 
junction of Lordship-lane with Crystal Palace-road and at Denmark 
IIill, connecting the above line with the existing tramway in Cold- 
harbour-lane. 


Southend on-Sea.—An inquiry was held here last week into the 
application of the Corporation to borrow £20,000 for additional gene- 
rating plant at the electricity station for extending mains, &c. The 
town clerk (Mr. W. II. Snow) explained that the extensions were 
rendered necessary owing to the great demand for current for private 
lighting. The equivalent of over 20,000 8 c.p. lamps was connected, 
and the gross profit on the past years working was £895. 163. 9d. 
After payment of interest and sinking fund, there would be a defi- 
ciency of £993, but it was anticipated that on the current year the 
deficiency would be only £300. 


Southwark (London).—The Council have decided to substitute 
Nernst lampsforthe ordinary incandescent lamps in certain side streets. 


Steam Turbine Plant for Municipal Lighting.—The municipal 
electric lighting authorites of Anderaon (Ind., U.S.A.), are, owing to 
increasing demand for lighting and power, putting down additional 
plant, comprising two 400kw. Westinghouse steam turbine generating 
units, together with a 20kw. exciter direct connected to a Westing- 
house staudard engine. By the employment of turbines extensions 
to the power house itself have been rendered unnecessary, the 
capacity of the plant at the same time being largely increased. In 
addition room is made for a complete boiler plant in the electric 
lighting building, making the operation of the lighting system 
entirely independent of ihe water works (the steam power was pre- 
viously furnished by the latter plant), and room is left for possible 
future extensions.  Three.phase current will be furnished by the 
turbo-generators at 2,200 volts pressure 120 periods. 


Stourbridge.— An unopposed inquiry was held here last Friday 
into the application of the Council to borrow £5,000 for purchasing 
land for electricity supply and refuse destructor works. 


Swindon.—4An inquiry was held here last week into the applica- 
tion of the Corporation to borrow £6,259 for electric lighting exten- 
sions. After the town clerk had submitted statistics as to population, 
rateable value, &c., the borough electrical engineer (Mr. J. G. Grittin) 
supplied technical details. The loan was mainly required to meet 
cable extensions during the next three years. There was no opposition. 


Teddington.—The Council last week decided to permit the 
Twickenham and Teddington Electric Supply Co. to light a dozen 
lamps in this district electrically to demonstrate the superiority of 
electric over the present gas lighting. 


Telephone Assessment.—At the City sitting of the Lands 
Valuation Appeal Court for Edinburgh last week the National Tele- 
phone Co. appealed against their wires being assessed at £9,860 and 
wavleaves at £883. 108. 

For the company, Mr. AxNprEw asked the Court to delete these two 
subjects, as he contended that the assessor was asking them to assess the 
wires on fur too large an amount. He also asked them to delete from 
the roll altogether the amount at which it was proposed to assess the way- 
leaves, or, alternatively. if the wayleaves were to stand, that the sum at 
which they were to stand should be deducted from the amount at which 
the wires should be assessed assuming they represented both wires and 
wayleaves. Until the present position was taken up by the assessor the 
telephone system had been assessed on a system of mileage, and the sum 
which had been generally accepted had been something like £1 per mile. 
If that were applied to Edinburgh, they would have the system entered 
at £23,531, and “system” would include both wires and wayleave. 
If, however, the wayleaves were entered separately, £883 should be 
deducted and the wires entered at £3,000. 

Baihe Brown asked the amount of the company's profits in Edinburgh. 

Mr. Anprew said the company did not keep separate accounts. 

Mr. GEoncE BEAN, rating clerk to the company, said the average rate 
of valuation in the United Kingdom was considerably under 20s. per 
mile, and in no instance, except in Scotland, had they been assessed on 
wayleaves. There were no means of ascertaining the revenue in any 
particular urea. In Dundee the company paid £1 per mile for overhead 
wayleave and £2 for underground, but that had been modified. Within 
the burgh of Edinburgh they had 1,353 miles of wire overhead and 2,420 
underground. 

Bailie Brown suggested that the valuers were not in a position to deal 
with the case until they knew what was the company’s income from 
Edinburgh. The information could be given if the appellants were 
inclined to give it. 

Mr. Hay, for the assessor, said since last year the company had changed 
the greater part of their system from overhead to underground, and it 
was impossible for anybody but the oflicials to state the milenge of the 
cables or the wires in them. The cost of the transformation must have 
been considerable, and he wrote for a note of it, but his request met with 
refusal. He therefore treated the company as holding a monopoly, 
and adopting the principle used in the Falkirk Gas Co. case, he made 
the valuation at Edinburgh £9,860. 


It was here decided to adjourn to give the company an opportunity of 
obtaining the information asked—viz., the income from Edinburgh in 
detail, and, if possible, the income from the various districts. 


Theft of Electricity.—At South Shields Petty Sessions on 
Tuesday a labourer named Pratt was charged with fraudulently con- 
verting to his own use electricity, the property of the Northern 
Counties Electricity Supply Co. 

Mr. Ronsox, who prosecuted, said defendant was occupier of a house 
which was wired and connected with the mains of the company, the 
meter being a prepayment one. It was found that a small piece of wire 
had been used to tap the main beyond the meter, so that light was 
obtained without the electricity being registered by the meter. 

The Company's Inspector said he inspected the meter in defendant's 
house and found it registered for 15 hours! use and there was 3d. in the 
till. Subsequently he again inspected it, and found five hours registered 
and ld. in the till. For each penny 54 hours’ supply was given. The 
dial of the meter, however, showed that on the last oceasion no electricity 
had been used, although there was 1d. in the till, and his suspicions were 
aroused. He therefure took the casing off the wires and found they 
were connected by another piece of wire, the effect of which was to divert 
the current before it passed through the meter. 

After other evidence, defendant pleaded guilty, and the Bench imposed 
a fine of 40s. 

Tramway Fares.—Newport (Mon.) magistrates have decided that 
a ship’s chandler does not come within the definition of ‘ artisans, 
mechanics and daily labourers” for whom, accerding to the bye-laws, 
workmen’s tickets were provided, and have ordered him to pay the 
costs of the action brought to compel him to pay full fare. | 


Tyne Searchlight —The River Tyne Commission last week 
decided to allow the Tynemouth Volunteer Life Brigade to lay an 
electric cable from the Tynemouth Corporation feeder pillar for 
supplying current to a proposed searchlight for use in saving life 
from drowning. 

Village Lighting.—Onchan (Isle of Man) Village Commissioners 
have decided to obtain estimates for public lighting by electricity, 
gas and oil. 

Walsall.— The Council have received sanction to a loan of £7,868 
for extensions of the electricity undertaking, this being the balance 
required for a scheme costing in all £23,900. "The Courcil on 
Monday accepted tenders for plant amounting to £1,424 

Walton-le-Dale —The Council have decided to apply for a pro- 
visional electric lighting order. 

Walton-on-Thames.-— Weybridge Urban Electric Supply Co. has 
offered to supply electricity for public and private lighting in Walton. 
The offer is under the consideration of the Electric Lighting com- 
mittee. The Council obtained a provisional electric lighting order 
this year. -— 

Whitehaven.—Sanction to a loan of £2,500 for electric lighting 
extensions has been obtained. 

The Corporation have offered to light the harbour electrically by 
incandescent lamps at £416, by Nernst and incandescents at £390, by 
arcs and incandescents at £432, and by arcs with single 16 c.p. 
incandescents on each standard when arcs not burning at £355 per 
annum. 

Wolverhampton.—At a special meeting of the Council in com- 
mittee on Friday last the electric tramways difficulty was discussed. 
It will be remembered that the Lorain Steel Co. equipped and worked 
for 12 months about 11 miles of tramway on the surface-contact 
system, and that the point at issue between the Corporation and the 
company was whether the system was a commercial success. The 
overhead trolley found many advocates amongst members, especially 
as the British Electric Traction Co. control the tramways adjoining 
Wolverhampton. The Lorain Steel Co. had threatened to take steps 
to refer the question to arbitration unless the Corporation took over 
thelines Eventually it was decided to take over the undertaking 
on payment of £22,000. The company had asked £25,000, and a 
sub-committee of the Tramways committee had offered £15,000. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Manchester Electricity committee invite tenders for the supply and 
delivery of 1,200 electricity meters. Specifications, &c., from the 
eecretary (Mr. F. E. Hughes). Tenders (addressed chairman of com- 
mittee) to the Town Hall, Manchester, by lst prox. See advertisement. 

Blackpool Corporation invite tenders for arc lamp carbons for 
ensuing year. Specifications from borough electrical and tramway 
engineer, Mr, Charles Furness, See advertisement. 

Dundee Town Council invite tenders for the re-laying of distribu- 
tion mains in the central area of the town. Specifications, &c., from 
the city electrical and tramways engineer, Mr. H. Richardson. 
Tenders to the clerk to the Council (Mr. W. H. Alyth Martin), City 
Chambers, Dundee, by Sept. 30. See advertisement. 
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Extension of Time. Johannesburg Municipal Council invite tenders 
alternatively for gas-generating plant and for gy motors, or steam 
motors and electric generators and all accessories. Specifications 
from the town clerk (Mr, R. Feetham), Johannesburg, or at the 
offices of the consulting engineers (Messrs. Mordey and Dawbarn), 
82, Victoria-street, Westminster, S. W. Tenders, addressed to Messrs. 
Mordey and Dawbarn, by noon Nov. 16. 

Johannesburg Council also invite tenders for 5,441 tons of steel 
rails and fishplates for same, 960 tons of steel Vignoles rails and fish- 
plates, also tie-bars, sole joists, guard rails, bolts, nuts, rivets, dog 
spikes, &c. Tenders to Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, S. W., by noon Oct. 5. 

Johannesburg Municipality further invite tenders for 70 10-ampere, 
40 25-ampere and 10 50-ampere energy meters for use on a 200 volt 
REN circuit. "Tenders to Messrs. Mordey and Dawbarn by noon 

pt. 21. 


Brighton Corporation invite tenders for steel girder tramrails, fish- 
plates, &c , tramcars, points and crossings and other fittings. Tenders 
to town clerk (Mr. Francis J. Tillstone) by 10.30 a.m. Oct. 5. 


The directors of the Isle of Thanet Electric Tramways and Light- 
ing Co. rcquire stores for the ensuing year. Forms of tender from the 
manager and engineer, Mr. R. Humphries, Sr. Peter's, Kent. 


London County Council invite tenders for four 5,000 H. P. steam 
engines for their Greenwich generating station. "Tenders to clerk, 
County Hall, Spring-gardens, S. W., by Oct. 6. 

Bradford Corporation invite tenders by Oct. 1 for construction of 
about 13 miles of light railway or tramway in connection with their 
intended Angram storage reservoir works. 


Glasgow Corporation invite tenders for electric wiring, bells, &c., 
required for Mount Florida halls. Tenders to clerk to police depart- 
ment by Wednesdav, 23rd inst 


Swindon Corporation invite tenders, by Oct. 7 for re- construction 
of a lifting bridge and a swing bridge and providing a new foot 
bridge over the Wilts.and Berks, canal at Swindon in connection with 
the electric tramwaye. 


Rochdale Guardians invite tenders for new underground cables and 
switchboard alterations and additions. Tenders by Sept. 26. 


Dublin Port and Docks Board invite tenders for a 100-ton electric 
crane. Tenders to secretary, Westmoreland-street, Dublin, by Oct. 5. 


Roumanian State Railway authorities invite tenders until Oct. 10 
for electric lighting plant for the railway works at Bucharest. 


Aston Manor District Council requires tenders by 19th inst. for 
overhead equipment of b mile: of electric tramways. 


Rotherham Tramways committee require an electric watering car 
and track sweeper. Tenders by 18th inst. 


Epsom District Council invite tenders by 29th inst. for electricity 
meters. 


French Post and Telegraph Authorities invite tenders until Oct. 1 
for a large quantity of paper-insulated electric cable. Tenders to 
103, Rue de Grenelle, Paris, 


TENDERS REOBIVED AND ACOBPTED. 


The following tenders have been accepted by the Johannesburg 
Municipal Council :— 

Brush Electrical Engineering Co., steel grooved tramrails and fish- 
plates, £63,686. 0s. 6d. 

Ditto, steel Vignoles rails and fishplates, £10,863. 4s. 6d. 

Ditto, tie-bars, sole joists, &c., £5,708. 19s. 8d. 

Hadfield's Steel Foundry Co., points and crossings (with manganese 
steel tongues and crossings) and lay-out work, £5,708. 198. 8d. 

These tenders were accepted after report of the consulting engineers, 
Messrs. Mordey and Dawbarn. 19 tenders were submitted for the steel 
grooved rails and fishplates, and (according to the Anglo-African Argus 
and Gold Coast Globe) of the 10 lowest tenders five were for Belgian 
rails, three for German and two for British, the four lowest being for Bel- 
gian rails. The lowest British tender (that of P. and W. McLellan, at 
£32,525, which included 24 per cent. for import duty) was fifth on the list. 

Of the 18 tenders for Vignoles rails, &c., 10 were for Belgian and four 
for German or Austrian and four for British rails. The six lowest 
tenders were for rails of foreign manufacture, and the Brush Company, 
in both cases specified for rails manufactured by the Société Anonyme 
d'Ougrée. The lowest British tender for Vignoles rails and fishplates 
required six to seven months for delivery, and it was passed over. 

For the points and crossings there were eight tenders (one Belgian, 
two American and five for British manufacture). In this case, also, the 
tender for Belgian goods was the lowest, but ordinary cast-steel tongues 
and crossings were specified, and the extra cost of manganese steel 
tongues and crossings made this tender (submitted by Cuthill & Co., 
at £3,669. 13s., plus 2} per cent. for duty) more than the amount of the 
lowest British tender (that of Hadfield's Steel l'oundry Co., £3,624), and, 
as the consulting engineers considered it desirable to adopt extra hard 
tongues and crossings, and in view of the importance of the lay-out work, 
they recommended the acceptance of their tender for this section of the 
work at £1,731. 8s. 7d. The tender of the Belgian firm for the lay-out 
work, &c., was £650, 2s. 

The lowest of the 19 tenders submitted for the tie-bars, sole joists, 
bolts, &c., was that of the United Engineering Co., Johannesburg, at 
£3,030. 83. 3d. (for German manufactures), but acting on the advice of 


the consulting engineers, the next lowest tender (that of the Brush Com. 
pany), at £3,333. 19s. 8d. (for British manufacture by Askham Bros. and 
Wilson, Sheffield), was accepted. The extra cost for delivery f. o. r. at 
Johannesburg is £119. 2s. 8d. 

At the special meeting of the Town Council which considered the tenders 
& long discussion arose upon the question of the acceptance of the tenders 
recommended by the Tramway and Parks committee, which endorsed 
the views of the consulting engineers, but ultimately the recommenda. 
tions were carried by 13 votes to 10, and Messrs. Mordey and Dawbam 
were authorised to order such extras as may be required from the 
successful tenderers up to an amount not exceeding £8,000. 

St. Pancras (London) Borough Council received the following 
tenders for cables required in connection with the extension of the 
public lighting and distributing mains :— 

Western Electric Co. British Insulated and 


(accepted) £6,683 0 5 Helsby Cables .. . . £6,690 12 8 
Union Cable Co. .... 8,214 15 11 Callender’s Co. .... 6,661 9 8 
St. Helens Cable Co. 7,486 11 11 Siemens Bros. & Co. 6.617 3 6 
W. T. Glover & Co. 7,173 10 11 Johnsonand Phillips 6,465 10 2 
Anchor Cable Co. 6,923 3 8 W.F. Dennis & Co. 6,081 10 6 
W. T. Henleys Co. 6,914 7 8 Electrical Co. ...... 5,982 6 2 


(The discussion on these tenders at the Borough Couneil meeting on 
Wednesday is given on another page.) 


The following tenders were also received for arc lamp carbons :— 


De Grelle, Houdret | Fabius Henrion (D. 

& Co. (accepted) .... £571 12 6 MeNaughton)...... £661 7 5 
Compagnie Francaise 858 15 2 Dittes 599 14 2 
Witting, Eborall & Co. 793 13 0 International Elec. Co. 639 8 8 
Krupka and Jacoby.. 750 13 6 | Veritys Limited .... 628 18 8 
Improved Electric General Electric Co... 617 310 

Glow Lamp Co... 712 8 1 G. Braulik .......... 616 19 8 
Siemens Bros. & Co... 695 0 0 BirminghamCarbonCo. 616 5 1 
Johnson and Phillips.. 690 6 0 Inter. Elec. Eng. Co. 609 7 7 
Bakewell & Co. ...... 686 13 1| Sloan Electrical Co. .. 592 15 3 
Oscar Scholzig ...... 613 0 9 Crompton & Co 592 15 3 


St. Pancras Borough Council have also accepted the tender of 
R. H. and J. Pearson for wiring Goldington- buildings at £26). 
Eighteen tenders were received for th is work. 

Tiverton Town Council have received the following tenders for 
the supply of electrical generating plant: — 


A B 
Alley Coss usc doen do cesa De RPM £10,236 . £11,584 
Lea, Son & ooo es DEM 10,202 .. 11,306 
Cox-Walkers-/25 49v nur aere o acce 10,030 11,461 
Johnson and Phillips ........ e 9,638 10.899 
Bruce Peebles & Co CPI 9,461 10,538 
British Westinghouse Company ............ 9,267 10,335 
Frank Buter«€ c o . . 9,010 9,990 
International Electrical Engineering Co. 8,6082 9,683 


Scheme A" provided for two gas engines of 100 nominal R. p. each, 
and 130 house service connections und mains to be laid in earthenware 
troughs filled in with compound. Scheme B ” specified two engines of 
125 nominal u. P., a travelling crane, 200 house connections and triple 
concentric armoured cables laid direct in earth. The capacity of the 
battery for the B scheme was 25 per cent. more than that of the 4 
scheme, but in other respects the schemes were alike. The consulting 
engineers (Messrs. J. and J. S. Enright) having reported upon the four 
lowest tenders, recommended the acceptance of Frank Suter & Co.'s 
tender for scheme B at £9,990, to which would be added £1,000 for 
buildings and £650 for engineering, &c., or a total of £11,640. A special 
meeting of the Council will be held to consider the matter. 


Northampton Corporation have accepted the following tenders in 
connection with their municipal electric tramway system :— __ 

British Westinghouse Company, boilers, &c.; International Electrical 
Engineering Co., steam generators, &c. ; Brush Company, overhead trolley 
equipment, &.; Siemenz Bros. & Co., underground feeders, &c.; Dick. 
Kerr & Co., car bodies, &c.; J. G. White & Co., permanent way: 
W. Beardsmore, power station buildings; Watkin Bros., car sheds. 


Bermondsey (London) Borough Council received 14 tenders for 
the extension of the dust destructor and electricity station buildings 
varying from that of the accepted (A. White & Co.) of £8,363 to 
£10,155. 103, The tender includes £1,156 separate estimate for work 
to be completed in five weeks, and £1,561 for separate estimate in 
connection with the engineering section. 

Bexley Urban District Council have accepted the tender of G. W. 
Green & Co. for street lamps and fittings, and that of Coley, Whit 
bourn & Co. for wiring Oakhouse and the tramway car shed, Bexley 
Heath. 

Sydney (New South Wales) City Council have received 11 tenders for 
the erection of electricity generating station buildings, &c., varying 
from £17,468 to £25,743, and the lowest (that of J. Stewart & Co.) 
has been accepted at the lower figure. 

The Bastian Meter Co. (Ltd.) have recently received contracts for 
the supply of meters of 10-ampere capacity to the following places: 
Melrose, Jedburgh, Dalkeith and Dollar and the London Count) 
Council's cottages at the sewage outfall works, Crossness. 

The tenders of the Chloride Electrical Storage Co, W. Foster & 
Co. and H. T. Hazzledine, for the electric lighting of Bracebridge 
Lunatic Asylum, referred to in our issue of Aug. 7, have been 
accepted by Holland (Lincs.) County Council. | 
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Aston Manor District Council have accepted the tender of Mr. G. 
Trentham for the construction of permanent way of tramways as 
follows :—Scheme 1., £46,739. 13s. ; scheme 2, £47,920. 

The War Office has placed a contract with the Sir Hiram Maxim 
Electrical and Engineering Co. for high-voltege lamps for use at 
Aldershot. 

Maidstone Town Council have accepted the tender of Davey, 
Paxman & Co, to supply a 250kw. steam dynamo at £1,327, the firm 
at the same time taking back a 75kw. generating unit, 

Cheadle and Gatley Council have accepted the tender of Briscoe 
& Sons for laying the permanent way of the electric tramways from 
Cheadle Bridge to Gatley at £10,248. 1s. 8d. 


BUSINESS NOTICES. 
Mr. E. A. Brandon, commercial manager of the Lahmeyer Elec- 
trical Co., has rejoined the staff of Messrs. Johnson and Phillips, 
with whom he was previously associated for about 12 years, 


Mesere. Henry and Tn Rossell, trading as H. Roseell & Sons, 
electrical engineers, have dissolved partnership. Debts by Mr. Hugh 
Roesell, who continues. 


Messrs. F. A. Clayton and W. Turner, electrolier makers, 2, Short- 
street, and 25, City-road, Manchester, have dissolved partnership. 
Debts by Mr. Clayton, who continues as Clayton & Co. 

The Berliner Telephone Mfg. Co. have removed to larger premises, 
at 200, Upper Thames-street, London, E.C, 


Mr. Fred. C. Gibbons, M. I. E. E., for the last 11 years joint managing 
director of Browett, Lindley & Co. (Ltd.), has resigned to take up the 
English representation of James Howden & Co., Glasgow, for the eale 
of high-speed engines and steam turbines. 


Messrs. Royce (Ltd.) inform us that they have now completed and 
started up the new works erected at Trafford Park, Manchester, for 
the manufacture of Royce dynamos and motors. The new works are 
equipped with the latest types of automatic and other machine tools 
and lahour-saving devices, all electrically driven. 


The growth of the business of the British Westinghouse Electric 
and Mfg. Co. in the Birmingham district necessitates the establish- 
ment of a new district office at Central House, New-street. The 
branch is under the mansgement of Mr. G. K. Chambers, formerly 
contract manager of the British Insulated Wire Co. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

At Glasgow Bankruptcy Court, last week, James Pollock, electrical 
engineer, 1964, St. Vincent-street, was publicly examined. 

Bankrupt commenced business 18 years ago, and for nine years occupied 
the premises in St. Vincent-street. He started without capital. At first 
he did work for trade firms, and gradually secured à connection in that 
way. His last balance-sheet (in 1899) showed a capital of £1,500. During 
the last two years bankrupt carried on the business he lost EI, 100. He 
also carried on a clock business both in England and in Scotland on the 
hire-purchase system, but lost about £1,500 through canvassers. He had 
on hand at present orders for £2,400 worth of clocks. On these orders 
from 1s. to £1 had been paid, and it would be beneficial to the estate to 
carry them out. There was no losa on the electrical branch of his busi- 
ness. The state of affairs showed liabilities £2,516, assets £268. Os. 5d. 
Examination closed. 

In the bankruptcy of Edwin Ward (trading as E. Ward & Co.), 
electrician, &c., Southampton, the first meeting of creditora will take 
place on 21st inst. at 172, High-etreet, and the public examination 
on Oct. 28 at the Court House, Southampton. 

The Auto Carriage Co. (Ltd.) is being wound up voluntarily. 

Winding-up Petition.—A petition has been presented for the 
compulsory winding up of G. F. Milnes & Co. (Ltd.) (or for the con- 
tinuance of the voluntary liquidation) and for the appointment of 
Mr. H. H. Bloomer, Birmingham, as liquidator in place of Mr. Max 
Meyer, or as joint liquidator with him. The petition will be heard 
at the High Courts on 23rd inst. 


Factory Premises and Land for Sale.— Newly built freehold 
factory premiees, conveniently situated in the northern district, are to 
be let or sold. Particulars from Messrs. Dunn and Hilliard, solicitors, 
1, Guildhall-chambers, Basinghall-street, London, E.C. See also 
advertisement, 


Messrs. Farebrother, Ellis & Co., 29, Fleet-atreet, London, E. C., 
advertise that they have important and extensive freehold and 
leasehold manufacturing property in Kilburn for sale or for 
leasing. The property, which comprises 60,000 tq. feet freehold and 
60,000 tq. feet leasehold, is conveniently situated, and has a private 
siding on the London and North-Western main line. 

The Land Co., 63, Cheapside, London, E C., advertise for sale plots 
of freehold land in healthy and improving localities. 

Plant, &c., for Sale — Messrs. Wheatley Kirk, Price & Co. have for 
disposal direct-coupled and other lighting sets, alternators, steam and 
gas engines, motors, private lighting installations, &c. Particulars 
and prices from the auctioneers, 46, Watling-street, London, E. C. See 
advertisement. | | 


A combined Davey-Paxman compound engine and E.C.C. con- 
tinuous.current shunt-wound dynamo, with switchboard and iustru- 
ments, &c., are advertised for sale on another column. Applications 
to Messrs. Gordon, Wilkinson & Co., Knifesmithgate, Chesterfield. 


Messrs. Pollock, Brown & Co., Union Wharf, Southampton, have 
Wheeler condensing plant for sale. See advertisement. 


A new inverted high-speed engine, suitable for amo driving, is 
for sale, by Messrs. David Carlaw & Sons, 11, Finnieston-street, 
Glasgow. See advertisement. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co., have been 
instructed by the Newcastle-on-Tyne Electric Supply Co. (who are 
concentrating their plant in one generating station) to sell by auction, 
at an early date, their central station at Pandon Dene, ard the entire 
contents. The plant includes five Lancashire boilers, economisers, 
two 560kw. Belliss-Holmes direct-coupled sets, 700 1 f. p. compound 
horizontal Robey engine, three 300kw. Mordey alternators, two 150kw, 
ditto, one 100kw. motor generator, one 25kw. ditto, eight vertical 
engines, 124 Brush transformers, 133 B.T.-H. ditto, nine motor 
generators, numerous dynamos, small motors, pumpe, &c.; also 230 
meters, 30 arc lamps, 150 Cardew earthing devices, instrumenta, 
switches, lamps, switchboards, &c. Catalogues (which will be ready 
shortly) of the auctioneers, 46,1 Watling street, London, E. C., and 
Albert- square, Manchester. 


Messrs. Percy Huddleston & Co. have been instructed by Mr. Riley 
(liquidator of O. Berend & Co., Ltd.) to sell by public auction at 93 
and 96, Railway Arches, Dalling-road, Hammersmith, London, W., on 
Sept. 22, at 11.30 a. m., the stock of an electric eupply stores. Further 
particulars are given in an advertisement. Catalogues from Mr. 
Riley, 134, Wool Exchange, London, E.C. ; from Messrs, Blundell, 
Gordon & Co., solicitor, 16, Sergeant's Iun, London, E. C.; from 
Messrs, Percy Huddleeton & Co., 72, Finsbury-pavement, London, E. C.; 
or on the premises six days prior to sale. 


Duddell Oscillographs.— The constantly extending use of alter- 
nating currents, both for lighting and for the transmission of power, 
renders a knowledge of the shape of alternating-current wave-forms 
of much importance to electrical engineers. It is known, for instance, 
that the efficiencies of alternating-current apparatus and machinery 
of almost any kind vary with different wave-forms. Again, the 
breakdown of high-tension and extra high-tension cables is often 
due to definitely avoidable resonance conditions, the nature of 
which could have been clearly revealed beforehand by a auit- 
able study of the wave-form. One of the best-known instru- 
ments for tracing such wave-forms is Duddell’s oscillograph, the 
sole makers of which are the Cambridge Scientific Instrument Co., 
who claim for their instruments (high frequency pattern) that they 
have an extremely small periodic time when undamped (syg to 
iodgg Of a second) and are perfectly dead beat, while their capacity 
and self-induction are practically nil. The instruments, it is also 
stated, are quite free from hysteresis errors. The overall dimensions 
of the complete portable outfit for observing alternate current wave- 
forms are 36 x 20 x 28cm., and the weight is but 54kg. Four standard 
types are made—viz., the double high-frequency oscillograph, the 
single permanent magnet and portable oscillograph, the double per- 
manent magnet and portable oscillograph and the double projection 
oscillograph. An interesting booklet, from which we quote, has 
been sent out by the company mentioned, and contains many further 
particulars regarding these instruments, including a number of 
sample wave-records, There oscillographs, it appears, have been 
supplied to a considerable number of scientific institutions at home 
and abroad. The Cambridge Company also supplies Prof. Callen- 
dar’s apparatus for measuring the mechanical equivalent of heat. 


New Standard Wattmeters.—In a catalogue just issued by Mr. 
Robert W. Paul there are described some new standard wattmeters 
designed by Messrs. Duddell and Mather for the accurate measure- 
ment cf power in alternate.current circuits, of any power- factor. 

The instrument is of the electro-dynamometer type, having a set of 
fixed coils and moveable coils, which are brought into the same relative 
position by a torsion head, on which the reading is taken. The 
frame and supports are constructed entirely of insulating materials, 
chiefly ebonite and ivory, the only metal used in the instru- 
ment being in the coils and controlling spring. The coils are built 
up of strands of fine wires, and the spring is of high resistance 
material; by these means, eddy currents, which vitiate the read- 
ings of so many wattmeters on alternate-current circuits, are eliminated. 
Sub-division of the windings enables the sections of the fixed coils, of 
which there are usually 10, to be connected in series or parallel, or partly 
series and partly parallel, thus giving each instrument a variety of sensi- 
bilities in known ratios. By the fixed coils alone, a useful range of 1 to 
100 is obtained. A further set of sensibilities may be obtained by putting 
different non.inductive resistances in series with the moving or pressure 
coil, these resistances being designed for any voltage between 100 and 
10,000 ; a total range of 1 to 10,000 is, therefore, possible. No terminals 
are put on the instrument itself, but the various sections of the fixed 
coils, as well as the ends of the moving coil, are connected by 
flexible wires, several feet long, stranded together, to & plug-board on 
which the various arrangements of coils can be quickly made. Th's 
device has the advantage of removing the terminals, plugs and blocks to 
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a safe distance from the coils, so that eddy currents in the metal work cannot 
affect the readings, and also of ensuring that the leads near the instru- 
ment are properly stranded. The moving system includes two coils, set 
astatically on the same support, so as to avoid errors due to stray fields 
acting on the instrument. For high-power factor circuits (exceed- 
ing 0:8) it is convenient to uae such a resistance in the pressure 
coil circuit as will limit the current to about 0:01 ampere, as 
with 0-01 ampere through the pressure coil and the maximum cur- 
rents through the current coils the instruments give one complete 
revolution of the torsion head on unity power-factor circuits. 
For low-power factor circuits (less than 0-1) it is convenient to use 
0-1 ampere instead of 0:01 ampere in the pressure circuit, as with this 
current and maximum currents in the fixed coils, one complete revolu- 
tion of the torsion head is obtained when the power-factor is 0˙1. 
Efficient damping of the moving system is obtained by air friction; by 
this means the movements are made practically aperiodic. 

A Paper on these instruments, in which full details will be given, 
is being prepared by Messrs. Duddell and Mather, and will be sub- 
mitted to the Institution of Electrical Engineers, Mr. Paul’s new 
catalogue contains particulars and illustrations of a large variety of 
electrical testing instruments, and is a well-arranged list. 


Electric Lifts. —Messrs. Archibald Smith and Stevens have sup- 
plied to the Doncaster Race Committee an electric passenger lift for 
the Royal apartments on the course. The lift is a duplicate of that 
erected by the same firm for the King’s personal use at the Epsom 
grand stand. 


A Safety Suspension Lock for Arc Lamps.— We have received 
from Messrs. D. Santoni & Co. a price list of their brushholders, 
brushes, carbons and safety suspension 
locks for arc lamps. This last named 
is an ingenious contrivance whereby 
the lamp is held securely in position 
and the wire rope relieved of all strain, 
The illustration shows a section of the 
lock, which consists of an outer case, 
containing three chambers, in which 
steel balls can move up and down, 
three steel balls and a tube carrying at 
its upper end a conical enlargement, at 
its lower end a ring to which the lamp 
is to be attached and, between the two, 
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and down on the tube, and has a cir- 
cumferential groove, The suspension 
lock is fastened to the lamp post, or 
other support, by the two bolts, which 
are shown at its upper end. The rope 

passes, as usual, over a sheave; it is 
I then threaded through the tubular part 
of the lock, and secured by a turk's 
head or knot at its end. When the 
lamp is raised, after having been 
trimmed, the smaller upper part of the 
cone pushes the balls apart, but as soon 
88 the cone has passed the balls, these 
fall back into position, and if the rope 
is now slackened the base of the cone 
will rest on the balls, the rope will be 
eased of all strain, and the weight of 
the whole of the lamp carried by the 
lock. If the lamp is to be lowered 
again, it is pud up a little by the 
rope, when the loose cylinder will push 
the balls apart and hold them in this position—the balls resting in 
the circumferential groove of the cylinder, and thus preventing it 
from slipping down prematurely—until the rope is slackened, the 
base of the cone pushes the cylinder downwards, and the cone parses 
with the cylinder through the balls, when the lamp can be lowered 
as far as necessary. In some cases it becomes desirable to hang the 
lamps some distance below the sheave ; in this case, the stays which 
connect the sheave with the suspension lock should not be rigidly 
fixed but should allow of some movement. 


Oatalogues.—The General Electric Co. have just issued two new 
lista, P. 1,039 and E. 1,042. The former deals with ** Witton ” con- 
tinuous-current dynamos, and the latter with arc lamp carbons. 
The former list is complementary to the Witton continuous-current 
dynamo catalogue recently mentioned in these columns, These 
machines are made in two types, the open protected pattern for small 
outputs and the open multipolar pattern for large outputs. These 
machines have been standardised in a large variety of sizes for 110, 
220 and 440 volta, and also for 140 volts in connection with accumu- 
lator charging, all with interchangeable parts and made to gauge. 
The tables in the list are very clear and concise. The carbon list 
gives the latest particulars available concerning the company’s new 
works at Witton for the manufacture of “ Apostle” carbons, which, 
it oo are equal to, if not better than, the best Continental 
makes. 


a hollow cylinder which can slide up. 


The General Electric Co. have alsoa new listready of Aron electricity 
meters, the particulars including details of the construction of the 
meter, diagrams of winding gear, clockwork, &. This meter, it will 
be remembered, has been passed by the Board of Trade for use on 
both continuous and alternating currente, It is claimed tobe capable 
of recording the smallest possible loade, that it requires no atarting 
current, and will stand an overload of 25 per cent. without damage, 

Milner' patent safety indicator for engines, dynamos, &c, is 
described in a list No. M.1,041 issued by the General Electric Co, 

Messrs. Lassen and Hjort, 52, Queen Victoria-street, London, E.C. 
have ready a new catalogue of the Bruun-Lowener patent water 
softener. The pamphlet gives a lucid description ot this plant, 
accompanied by numerous illustrations showing the apparatus in 
actual operation. 


Messrs. Drake and Gorham send us an advance copy of a new 
Jandus arc lamp price list, of which copies can be obtained by the 
trade on application. The list includes prices of spare parte, &c. 

Messra. J. Christopher & Sons, 35, Clerkenwell-road, London, E. C, 
have ready a new list of leather and other beltings and accessories, 
lubricating oils and general engineers’ stores. 


We have received from the Allgemeine Elektricitits Gesellschaft 
a pamphlet dealing with the Thomson system of electric welding, 


Exports of Blectrical Apparatus and Material. —The follow. 
ing list proe Official particulars of the exports of British manufac. 
tured electrical apparatu and material (including telegraph and 
telephone wire and material, but not including electrical inery, 
which is not separately specified) from Sept. 9 to 15, with the porta of 
destination :— 

Africa—Alexandria, £78; Cape Town, £579; Delagoa Bay, £44: 
Durban, £2,088 (including £851 telegraph material); East London, 
£6; Port Elizabeth, £1,859 (including £1,739 telegraph material) ; 
Sekondi, £11; Suez, £10. Argentina. Buenos Ayres, £240 (telegraph 
material). Australasia — Lyttelton, £93; Melbourne, £200; Perth, 
£589; Port Darwin, £60; Sydney, £294; Wellington, £307 (telegraph 
material). Belgium—Antwerp, £246; Ostend, £56. Burma—Rangoon, 
£18. Canada—Toronto, £14. Ceylon—Colombo, £23. China—Shang- 
hai, £52. Germany—Cologne, £17; Hamburg, £380 (including £355 
telegraph material). Holland—Amsterdam, £30; Rotterdam, £12 (tele- 
graph wire). Hong Kong, £19. India—Calcutta, £2,879 (including 
£1,350 telegraph wire). Italy—Genoa, £20; Spezia, £449. Japan 
—Nagasaki, £263; Yokohama, £753 (including £718 telegraph wire). 
Malta £140 (telegraph instruments). North Atlantic, 66} miles submarine 
cable. Russia—St. Petersburg, £300. Spain—Santander, £59. Straits 
Settlements— Singapore, £300. Sicden—Stockholm, £65. Total £12,553, 
against £15,705 in the corresponding week last year (Sept. 10 to 16). 


PATENT RECORD. 


— 
The following List of Applications for Patents and Specifications publishe 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
Nors.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within pa 
arc those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed. 
Unless otherwise stated, the application is made in London. 


March, 28, 1903. 
249 H. Pierer. Birmingham. Boxes for resistances. 
200 E. C. Hawkins. Norfolk. Explosion engine commutators. 
265 W. GRIP RL, F. M. T. Lanas and H. G. Such. Electric iginition for 
internal combustion engines. 
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7,285 R. VANNAISSE. Interrupter having a safety key. 

7,286 H. Simmonps. Holder for electric light shades. 

7,290 C. Worr, Sen. Magnetic-locks for miner's safety lamps.“ 

7,295 G. WINTER aud F. EtcHBERG. Regulating alternate-current machines. 

7,295 F. H. HEADLEY. Resistances for electrical controlling apparatus. 
March 30, 1903. 

7,308 J. T. Pearson. Burnley. Span-wires for overhead equipment of 


electric tramways and for lighting thoroughfares, and supports for 
same, also appliances for controlling lamps. ' 

7,514 T. W. Witson. West Bromwich. Overhead wiring for electric 
power transmission. 

7,301 J. T. ARMSTRONG and A. ORLING. Transmission and reception of 
signals through the natural media. 

7,235 E. J. CHAMBERS. Collector shoes for the insulated third rail. 

7,537 E. A. TUNBRIDGE. Terminals for storage batteries. 

7,548 A. LoxnL and AMERICAN ELECTRICAL NOVELTY AND Mrd. Co. Induc- 
tion apparatus. 

7,557 A. G. BLoxaM. Manufacture of lead peroxide. (Société Anonyme 
d'Etudes Electro Chimiques, Switzerland.) 

7,559 E. A. CaRonaN. Electric meters. (G. E. Co., U.S.). 

7,561 R. A. GrtNDox. The“ Intensicator.” (Spark intensifier and indicator.) 

7,567 H. McGiLLIvRAY, G. Carr and J. H. Poul As. Maximum ampere 
indicators. N 

7,574 W. HgewonTR. Dovercourt. Electric influence at a distance. 

7, C. H. DaviEs. Switches. 

7,594 W. E. Evans, 


Electric machines. (A. E. G., Germany.)“ 
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7,385 W, E. EVANS. Electricity meters with means for registering maxi- 
mum consumption, (A.E.G., Germany.)* 

7,387 W. H. TunNER and W. H. IsHerwoop. Standards for trolley- Poe 

March 31, 1903. 

7,402 F. W. Rock. Beeston. Spark intensifier for petrol engines. 

7,409 C. Smart. Swansea. Commuting currents on combined arc and 
incandescent circuits 

7,415 E. W. Lewis. Coventry. Two-way switch. 

7,427 C. M. Dorman and R. A. SutrH,. Salford. Covers for switches. 

7,449 K. Rgur. Electrically operating shutters, sliding doora, &c. 

7,152 E. A. CaRoLAN. High- tension circuit-breakers. (G. E. Co., U.S.) 

7,453 and 7,460 E. A. CaROLAN. Electricity meters. (G. E. Co., U.S.) 

7,454 E. A. CAROLAN. Connecting rods. (G. E. Co., U.S.) 

7,455 E. A. CAROLAN. Connection boxes. (G. E. Co., U. S.) 

7,456 E. A. CAROLAN. Supports and casings for electric contactors. 
(G. E. Co., U.S) 


7,457 E. A. CanorAN. Oil gauges. (G. E. Co., U.S.) 
7,458 E. A. CAROLAN, Couplings for cables. (G. E. Co., U.S.) 
7,459 E. A. CAROL AN. Are lamps. (G. E. Co., U.S.) 


7,461 E. A. CAROLAN. Cirecuit- protecting devices. (G. E. Co., U. S.) 

7,462 E. A. CAROLAN. Electric motor control systems. (G. E. Co., U. S.). 

7,474 G. W. CoLLES and A. MkgvscHEL. Induction motors. 

7,481 H. R. Stuart, Controllers for electric motors. (Date applied for, 
April 2, date of application in U.S.)“ 

7,516 V. A. FYNN, Electromagnetic brake dynamometers. 


April 1, 1903. 


7,527 R. T. Grocott. Longport. Ceiling roses, cutouts, &c. 

7,530 B. D. WILLIAMS. Dinas. Electric ignition of miners’ safety lamps.* 

7,542 W. J. Crossiey and J. ATKINSON. Manchester. Electric ignition 
for internal combustion engines. 

7,543 E. LowrHER. Glasgow. Electric guide for typewriters. 

7,558 T. A. Rep. Liverpool. Electrolytic treatment of tinned-iron scrap. 

7,561 L. BRADLEY and S. ALLEN. Glasgow. Electric current controllers.* 

7,568 J. HETHERINGTON and BRITISH ELECTRIC TRANSFORMER Co. (LTD.). 
Fusible cutouts. 

7,585 C. Tuncur and E. BRuNÉ. Apparatus for enabling telephonic and 
telegraphic messages to be transmitted over the same line." 

7,557 E. A. CagoLaN, Electrolytic meters. (G. E. Co., U.S.) 

7,590 J. T. Mourp. Electromagnetic mechanism for producing reciproca- 
tory motion. 

7.607 V. A. Ryan. Inter- communication telephone apparatus. 

7,608 W. E. Evans. Continuous-currentarclamps. (A. E. G., Germany.)“ 


7,612 F. A. PockLINGTON and SIMPLIFIED UNDERGROUND CONDUCTOR 


Co. Liverpool. Conduits. 
7,618 J. T. Mourp. Switches for starting and regulating electric motors. 
April 2, 1903. 


7,625 J. ALDWORTH. 

7,639 S. HINDLEY. 
apparatus, 

7,676 R. P. WILSON. Telephone exchanges and the disposition of apparatus. 

7,697 R. DnECkER. Electric lamps.“ 

7,700 J. W. H. UyTENBOGAART. Electric fire alarms.“ 

7,701 J. W. H. Uyrensoaaart, Electric receiver clocks.* 

7,715 W. E. Evans. Electric switching arrangements. (A. E. G., Germany.)“ 

7,714 W. E. Evans. Monophase and polyphase alternating-current 
machines. (A. E. G., Germany.)“ 

7,716 J. Y. JOHNSON. Controlling the working of periodically operating 
electric machinery. (A. E. G. vorm. W. Lahmeyer & Co., Germany). 

7,719 T. J. HowEkLL. Creation and multiplication of electricity. 

7,720 W. E. Evans. Typewriting machines. (A. E. G., Germany.) 

7,742 J. S. Coll Nxs. Edinburgh. Electric hair brushes. 

7,775 E. C. EksrROMER and G. H. LLOYD. Secondary batteries. 

7,785 A. EDELMANN. Carbon electrodes for arc lamps. 

7,787 C. H. OLivERsON, Cam device for operatiug ignition contacts. 

7,189 T. PauL and J. L. McDouaait. Telephone systems.“ 

7,790 G. W. PARTRIDGE. Electric safety fuses, 

7,803 N. CLOVOH. Fittings for trolley wires. 


April 4, 1905. 
Manchester. Lifeguards for electric vehicles. 
7,827 H. Pix ER. Birmingham Switch apparatus. 
7,851 R. HorrELT. Germany. Manufacturing electrodes of arc lamps.“ 
7,852 G. Davis, W. Davis and S. Davis (trading as Marshall Bros.). 
Birmingham. Connecting sections of through rods for electrical 
conduits. 
7,842 A. BUREAU, 


Nottingham. Trolleys for electric tramcars, 
Sheffield. Standards and trolley boom controlling 


7,819 J. Bowrina, 


Arc lamps, 
April 6, 1903. 

7,899 British WESTINGHOUSE ELECTRIC AND Mrd. Co. 
tric meters. (G. G. Tilden, U.S.) 

7,900 C. Henson and S. D. Brown. Sliding contacts to maintain con- 
tinuous connection in electric cranes, locomotives, &c. 

7,906 F. Sol DANS A. Telegraphic apparatus automatically composing signs. 

7,910 J. HARTLEY and J. GREENWooD. Automatically operating the track 

and conductor switch points of electric tramway systems. 

W. C. Jounson. Clip for electric wiring purposes. 

J. N. Dauncey. Electric couplings. 

G. B. Ecris. Electric pumps. (Automatic Electric Pump Co., U.S.) 


Prepayment elec- 
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A. GRAHAM. Telephonic apparatus. 
; S. Z. DE FERRANTI. Switch operating mechanism. 
,980 G. A. PETERS. Self-registering electric sectional targets.“ 
7,985 W. J. Davy. Insulation of metal pieces. 
April 7, 1903. 
7,988 G. WiLKiNsON. Halifax. Wiring and fitting buildings for electric 


light. 


8,010 W. G. Hzvs. Manchester. 
Electric Mfg. Co., U. S.)“ 

8,018 and 8,021 A. L. CusHMAN. Glasgow. Induction motors.“ 

8,022 J. E WAKELIN, W. Bur N and C. J. WzSTON. Open or enclosed arc 
ampe. 

8,025 F. SCHRÖDER. Berlin. Swan electric lamp fitting with transver:e 
plug sleeves for connection with the spring terminals. 

8,028 C. OLIVER. Arrangement and construction of arc lamps. 

8,048 A. C. Hear.  Pbase-measuripg instruments. 

8,054 M. A. McLean. Brushes for electric machines. 

8,056 A. J. BonLr. Incandescent lamps. (American Miniature and 
Decorative Lamp Co., U.S.)* 
April 8, 1903. 

Electric light fitting. 

Halifax. Automatic electric signalling apparatus, 
Electric automobiles, 


Push contact device. (Richmond 


8,103 W. P. ADAMS. 
8,112 L. E. HARVEY. 
8,137 E. W. HART. 
9,145 
8,195 
8 


H. P. SMITH. Pipes or troughs for containing electric conductors. 
„198 L. Puisson. Electricity meters. 
,200 H. SugLboN. Liverpool. Current collectors for electrically-driven 


vehicles, 
April 9, 1903. 

Halifax. Electric light fittings. 

8,256 G. WESTINGHOUSE. Controlling systems for electric motors. 

8,259 J. C. SLAUGHTER. United States, System of electrical operation.* 

8,201 G. Couzens and G. E. HALLIDA V. Telephone supports. 

8,262 F. R. C. Joyce. Combined bell push and fire alarm. 

8, 279 and 8,280 T. vox ZWEIGBERGK. Switches. 

8,292 W. S. STELJES and THE Ty PRWRITING TELEGRAPH CORPORATION, Type- 
writing telegraph receiving instruments. 

8,504 J. E. SraGNoLETTI. Switches for controlling distribution of elec- 
tricity. 

8,321 M. HziNnICH, E. HEINRICH and R. PRokGER, 

8,522 W. E. Evans. Motor ampere-hour meters. 


April 11, 1902. 


8,216 W. V. FAIRHURST. 


Safety devices.* 
(A.E.G., Germany.)* 


8,545 S. H. Hgsywoop and H. W. Hkvwoop. Manchester. Reversing 
switch. 

8,552 W. W. Lacktg and W. T. CaLperwoop, Glasgow. Joint boxes for 
cables. 


8,580 H. F. J. T'HoMrsoN. Fusible cutouts, 

8,589 R. Tris & Co. (Lrp.) Accumulators. (Date applied for, April 19, 
1902, date of application in Switzerland.)* 

April 14, 1903. 

8,414 C. G. FeRNIE. Southall. Electric lamps. 

8,117 T. R. HILL. Leeds. Dynamo machines. 

8,436 G. W. SOMMERVILLE, O. Hicks and Howarp AND BoLLouca (Lrp). 
Accrington. Permanent magnet generating macbines. 

8,442 A. H. Hickrsy. Liverpool. Cutout or fueeholders. 

8,447 and 8,448 J. G. KiuN. Operating ships’ steering gear and lif ing 
apparatus electically. 

8,468 N. A. Mincay. Electric lamps for use in bakers’ ovens. 

8,472 A. KIMBLE and F. S. Betz. Electric motors.“ 

8,474 R. S. LovELACE. Electric ignition for internal combustion engines. 

8,479 J. HALL. Electric ignition for internal combustion engines. 

8,480 J. E. Di sf. Electric heaters, * 

8,488 B. P. Remy and F. I. Remy. Magneto-electric generators.“ 

8,491 W. A. W. E. HjoRTH. Atomatic contacts for telephone and like 
circuite.* 

8,497 R. ZIEGENBERG. Dynamos and motors with alternating field.“ 

8,507 and 8,508 W. P. Tuowrsow, Liverpool. Wireless telegraphy. 
Stone, U.S.)* 

8,512 F. W. GORE. Arc lamps.“ 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each. 


1903. 

13,109 GELL. Feed wheels for automatic telegraph perforators and 
transmitters. 

13,281 CarELL. Device in connection with telephone receivers. 

13,305 W. H. ALLEN, Son & Co. and Hawkins. Brush boxes of dynamos 
and motors, 

13,570 Hannan (Bergmann-Elektricitüta Werke). 
magnetic ore extractors. 

13,829 GxISsLIN ER. Sparking plug for explosion motors, 

14,021 BRANDT. Galvanic batteries. 

14,558 Lindquist. Electromagnets. 

14,575 KLEBER. Holders for incandescent lamps. 


(J. S. 


Electromagnets for 


ELECTRICITY SUPPLY COMPANY FOR SPAIN (LTD.)— The report of 
the directors for 1902 states that the revenue has produced £31,936. 15s. Rd., 
which, with interest on deposits and transfer fees makes £32,493. 10s. 9d. 
After deducting interest and charges amounting to £17,093. 1s. 8d., and 
putting aside £1,852 for redemption of debentures, there remains 
£18,548. 9s. 1d., which, with the amount from last year, leaves 
£22,311. 4s. 2d. After providing for the 5 per cent. preference dividend 
for 1901 (£8,665), the directors propose to write off £13,145. 6s. 4d., 
extinguishing tbe suspense account and to carry forward £500. 17s. 10d. 
The directors do not recommend any dividend on the preference shares 
for 1902, it being thought advisable to accumulate a reserve against any 
unforeseen contingency, such as a further drop in exchange, and they 
have decided to devote nearly the whole of the year's protits to replacing 
capital not represented by available assets. 
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COMPANIES' MEETINGS AND REPORTS. 


Sir Hiram Maxim Electrical and Engineering Co. (Ltd.). 


At the meeting on Monday, the CHAIRMAN (Mr. Jules de Meray) said 
that since the last meeting the company had passed through many hard 
struggles, had encountered and surmounted many difficulties. It was 
pleasant to be able to report, however, that all differences were now at an 
end, that the days of litigation with the Lamp Company were over, and 
that they could look once more for support and friendly co-operation 
from quarters where bitter feeling had existed. The importance of the 
settlement could not be over.estimated, not only on account of the finan- 
cial claims which were thus removed, but especially for the suppression 
of those unaccountable rumours that were continually floating about when 
litigation was going on, and for the opportunity it rave to the directors 
to devote the whole of their energy and direct the whole of the resources 
of the company towards developing the business. In 1900 they had only 
£14,636. 8s. 9d. to report as the volume of their business ; in 1901 the 
amount was £35,097. 4s. 9d. From the date of the last balance-sheet up 
to that day the contracting department alone showed that they had 
taken over £105,000 worth of contracts. By these figures they would 
see that in the current year they certainly should carry through over 
£100,000 worth of business, or seven times their turnover three years 
ago. They began by taking small orders in connection with contracts, 
and followed by making a speciality of all steam accessories for elec- 
trical power stations, taking big contracts themselves in that special line. 
They later made arrangements to contract for the whole of the erection 
and complete equipment of electrical power stations. . Lately they had 
extended the scope of their civil engineering and contracting department, 
and they had been entrusted by the Chiswick Council with the new 
sewerage scheme and by the Chatham Corporation with the extension of 
their pier and landing stage. They had been entrusted with most impor- 
tant time contracts at Manchester, London, Isle of Wight and other 
places, and in each ease had earned and received the thanks of con- 
tractors and engineers for their successful efforts to keep time. In this 
respect, and for good work, they had become noted. Under these cir. 
cumstances, having a body of well-trained men under their command 
and engineers with thorough and practical knowledge of engineering in 
its various branches at the head of their various departments, and the 
whole company being under the control of so great an engineer as Sir 
Hiram Maxim, was it in any way presumptuous to say that, as engineer- 
ing contractors, their company took its proper rank among the most 
eminent contractors in England? They were on the point of starting a 
boiler department. Their new boiler appeared, from the experiments 
already made, to meet the requirements of steam users in general. 
The company bad taken a patent for that new invention. The 
boiler would be found very economical in working, low in price, and 
was made entirely of steel. The same hard-working spirit which he had 
described was shared by all departments. In the lamp works and in the 
organisation of their lamp trade. under the control of Mr. A. W. Hill, 
they had the same esprit de corps. The chiefs were doing their utmost 
for the company, and every hand was doing his utmost for hischief. He 
could scarcely imagine & more difficult task than the one which was 
entrusted to Mr. Hill, and he was glad to say he had proved quite equal 
to it. The lamp sales increased each month, and had become a very 
important item of their business. It was only a question of time for the 
lamp trade to grow and become a paying department. The company 
had become contractors to the Admiralty, the War Office, the India 
Office and the Crown Agents for the Colonies. In addition to their 
incandescent lamp they had turned their attention to a new arc lamp, 
and, after long experiments, they had produced a lamp which could com- 
pare with the best arc lamp on the market, and they would be able to supply 
this at a low price. One of their greatest difficulties had been the short- 
ness of working capital, and at the end of last year they decided to create 
£20,000 debentures, which were offered to all shareholders, but £15,000 
was previously guaranteed by several members of the board and some of 
the leading shareholders without commission or any other charge. He 
regretted there was no dividend, but it must not be forgotten that the 
company had had to lay the foundation of and create a growing business. 

Sir HIRAM MAXIM said that now his health was improved he hoped 
to remain in England 10 months of the year. In regard to the new work 
they had in hand, they could look at his past record. On several occa- 
sions he had thought out very important inventions that had a lot of 
money in them, and various parties at different times, in America and 
in England, had made large sums of money from those inventions. He 
had thought out another invention, something that, perhaps, had more 
direct money in it than anything he had ever done previously, not even 
excepting the automatic gun. Asa proof of his belief in the invention 
he was putting thousands of pounds of his own money in it, and one of 
the considerations of the agreement, with the company was that he had a 
right, within a few years after the invention was brought out, of buying a 
large block of the company's shares at par. That was the consideration 
he got for his labour, time and money. He thought that in that way he 
should get a fair return, because the invention would bring in a consider- 
able amount of money. The nature of the invention was such that he 
could not speak of it at present. He, therefore, advised the shareholders 
in the company to stick to their shares. 

The directors’ report and accounts having been adopted, 

Mr. MASSEY MAINWARING, M.P., who, with Mr. M. Devenish, was 
re-elected a director, said the company had their engineering department 
under the able supervision of Mr. H. T. Wright, who gave them all his 
energies, and late and early was always working for the company, whose 


business was increasing very rapidly. He could heartily endorse the 


eulogy which had been passed upon Mr. Hill, who had so successfully 
reorganised the lamp department of the company's business. | 

A resolution was then passed increasing the capital of the company to 
£190,000 by the creation of 15,000 ordinary shares of £1 each. 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 264d. per oz. (Sept. 17). Consols 8812—8815 for money, 881$5— 
89 4, for account; 24 per cent. 882—894 (Sept. 17). Consols Pay Day, 
Oct. 1; Stocks and Shares Continuation Days, Sept. 28 and Oct. 13; 
Ticket Days, Sept. 29 and Oct. 11; Pay Days, Sept. 30 and Oct. 15; 
Mining Share Carry-over Days, Sept. 25 and Oct. 12. 


BURY, ROCHDALE AND OLDHAM TRAMWAY CO. (LTD.)—The directors’ 
report states that notices to purchase have been given by several of the 
local authorities for certain sections of the company’s tramways within their 
districts, and Sir Frederick Bramwell had been appointed referee by the 
Board of Trade to assess the values. An interim working agreement was 
desired by the authorities and certain ** heads of agreement ” were agreed 
upon and accepted in writing by both sides, but the authorities had now 
determined not to be bound by these. The directors are, however, 
advised that a binding contract has been entered into, and should be 
carried out, unless an arrangement is mutually come to for modifying or 
cancelling it. 

CALEDONIAN RAILWAY CO.—Sir James Thompson, who presided at 
the meeting on Tuesday, said that the Glasgow underground railway had 
much to contend with in the electric tramways, which were not in 
existence when the bill for the underground railway was before Parlia- 
ment. The underground had been heavily hit, and the directors had 
been considering how best to meet this competition. A suggestion 
was made that the directors should introduce motor vehicles to run to 
places such as Blantyre, where there was a great deal of traffic, and the 
chairman said that such a scheme was under consideration. 


DIRECT WEST INDIA CABLE CO. (LTD.)—A further dividend of 3 per 
cent., making 6 per cent. for year to June 30 last, is recommended by the 
directors, being the same distribution as for 1902. 

ELMORE'8 TRUST (LTD.)—At a meeting on Monday, Mr. A. Reynolds 
moved that the trust should be wound up voluntarily. He had reason 
to believe that a Yorkshire bank would bring about the compulsory 
liquidation of the trust before the end of the year if the resolution for 
the voluntary winding-up was not adopted. Eventually the meeting 
was adjourned for a fortnight and a committee appointed. 

GLASGOW AND SOUTH-WESTERN RAILWAY CO.—At the recent half- 
yearly meeting, the chairman (Mr. P. T. Caird) gaid it was satisfactory to 
find the increase in the number of passengers, which showed that what 
they were losing in suburban traftic (due in great measure to electric 
tramway competition) was more than compensated for by longer-distance 
traffic. 

HALIFAX AND BERMUDAS CABLE CO. (LTD.)—The directors recom- 
mend a further dividend of 24 per cent., making 5 per cent. for year to 
June 30, leaving £744 to be carried forward. This is the same dividend 
as last year. 

HONG KONG ELECTRIC CO. (LTD.)—A dividend of 9 per cent. has been 
declared for the year 1902, compared with 8 per cent. for 1901. 

QUERETTE (PARENT) CO. (LTD.)—At the statutory meeting last week 
the chairman (Sir Geo. Bird) stated that as suflicient working capital was 
provided by a few gentlemen interested in the invention, the directors had 
sufficient money for some considerable time. The invention which the 
company had been formed to exploit was a chemical process discovered 
by Mr. Cesar Marter for converting useless and waste leather into & valu- 
able mercantile commodity. The practical result was the manufacture, 
from this waste leather, of a substance called Querette," which could 
be made sufticiently hard to almost turn the edge of a steel ‘tool, but, on 
the other hand, so ductile that it could be cut into strips with a small 
knife; it did not split or strip; took a natural polish, and could be 
coloured to resemble granite, marble or other ornamenial stone; could 
be turned, planed or drilled with facility; was almost non-inflam- 
mable, and could not be heated, even under the stress of great and con- 
tinued friction; and could be manufactured with tremendous resist- 
ing power. The directors had equipped a small factory for producing 
practical samples of articles which could be manufactured from Querette. 
Tests had been made by Messrs. H. F. Stanley and F. L. Rawson, and 
two reports had been issued. The great possibilities of Querette, from 
an engineering point of view, led to an offer from a gentleman repre- 
senting a syndicate of Leeds engineers, to form a company, and it was 
decided to accept the offer, and the Querette (Northern) Counties Co. 
(Ltd.) was duly registered on 27th ult., and the prospectus was now before 
the investing public. In addition to bearings, Querette had been demon- 
strated to be suitable for many parts of machinery. They believed, too, 
that in Querette they had & substance from which insulating material for 
electrical purposes, &c., could be made. Firm offers to purchase the 
German and South African rights to manufacture and sell Querette had 
been received and were now under consideration. | 

SIR W. d. ARMSTRONG, MITOHELL & CO. (LTD.)—A final ordinary 
dividend has been declared for the half-year ended June 30 at the rate of 
25 per cent. per annum, making 15 per cent. for the year, carrying for- 
ward £81,576. Last year the dividend was at the same rate and £92,449 
was carried forward, 
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CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—The directors’ report for 
the year ended June 30 shows a trading profit of £20,756. 12s. 10d. After 
deducting directors’ and auditors’ fees (to June, 1902), interest, depre- 
ciation, provision for bad debts and interim preference dividend, the 
available balance is £6,030. 48. 4d., plus £5,802. 4s. 8d. brought forward, 
making £11,832. 9s. The directors propose payment of the balance 
6 per cent. preference dividend, and a dividend of 8 per cent. on the 
ordinary shares (tax free) absorbing £4,520. carrying forward £7,312. 9s. 

During the year the Electric Storage Battery Co. of Philadelphia, 
U.S.A., with which this company has always maintained close relations 
acquired, by purchase of shares, a very large interest in the company, 
and Mr. Herbert Lloyd (president of the Electric Storage Battery Co.) 
Mr. John R. Williams, Mr. Robert E. Lloyd and Mr. J. De Berniere 
Smith have been elected directors. 


INCANDESCENT ELECTRIC LAMP COMBINE.—<According to the Neue 
Freie Press of Vienna the negotiations have so far proceeded that the 
formation of a syndicate of makers of incandescent electric lamps on the 
Continent is now regarded as being assured. The output of the works 
proposing to form the syndicate amounted to 27,500,000 lamps last year, 
and it is on the basis of this production that the constitution of the com- 
bination is projected. Among the German, Austrian and other works 
interested in the question are said to be the Allgemeine Elektricitiits 
Gesellschaft, which turned out 5,000,000 lamps in 1902, the Vereinigte 
Elektricitats Aktien Gesellschaft of Vienna, which sold 4,000,000 lamps 
last year, the Siemens and Halske Aktien Gesellschaft of Berlin, and 
Sturm & Co. of Vienna. If the syndicate is brought into existence it 
will be for a period of 10 years. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


Ld 


NEW COMPANIES. 


HEADLEY LIMITED.— Reg. Sept. 11, capital £10,000 in 7,000 ordinary 
shares of £1 each and 300 6 per cent. preference shares of £10 each, to 
adopt an agreement with F. H. Headley, and to carry on the business of 
electricians, electrical engineers, generators of electricity, mechanical and 
general engineers, tool makers, &c. The subscribers include G. H. 
Headley, electrical engineer, A. Hicks, E. Hicks, Mrs. A. B. Headley, 
M. Mead ard J. Mead. First directors, J. Mead, M. Mead, A. Hicks and 
G. H. Headley. Reg. office, Moresk Mills, Kenwyn, Truro. 


KOLAR MINES POWER 8TATION (LTD.)—Reg. Sept. 11, capital £30,000 
in £1 shares, to erect, establish, instal and equip near the Kolar Gold 
Field, India, or elsewhere an electric power station or stations, and to 
carry on the business of an electric company. The subscribers are 
Sir C. Tennant, Bart. (11,339 shares), Capt. W. A. McTaggart (7,769 
shares), &. Taylor, engineer (6,659 shares), J. Taylor, M.I.C.E. (3,158 
shares), Lord Ribblesdale (1,080 shares), R. Garland, W. L. Bayley and 
F. H. Williams (one share each). The Mysore Gold Mining Co., the 
Champion Reef Gold Mining Co. of India, the Nundydroog Co. and the 
Balaghat Gold Mining Co. have each the right to nominate a director. 


M.IP. ELECTRICAL SYNDICATE (LTD.)—Reg. Sept. 9, capital £10,000 
in £1 shares, to adopt an agreement with Sir A. J. C. Thornhill, Bart., 
for acquisition of certain inventions relating to production of electricity, 
and to carry on business as electricians, mechanical engineers, suppliers 
of electricity, manufacturers of and dealers in ail apparatus used in con- 
nection with the generation, distribution, supply and employment of 
electricity, &c. The subscribers are J. W. Miller, engineer, C. Blackman, 
engineer, C. E. Warren, engineer, J. Crowby, electrician, R. Starke, A. E. 
Baines and R. H. Wheeler. First directors, R. Starke and A. E. Baines. 


STATUTORY RETURNS. 


CHILI TELEPHONE CO. (LTD.)—The return to July 13 gives capital as 
£250,000 in 50,000 shares of £5 each, of which 44,000 have been taken 
up. £220,000 has been received. Mortgages and charges, £56,000. 


NALDER BROTHERS AND THOMPSON (LTD.)—In return to Sept. 14 
the capital is given as £22,500 in 10,000 preference and 12,500 ordinary 
shares of £1 each, of which 7,846 preference and 10,725 ordinary have 
been taken up. £1 per share has been called up on 7,846 preference and 
725 ordinary shares, and £8,571 has been received. £10,000 is considered 
as paid on 10,000 ordinary shares. Mortgages and charges, nil. 


SOUTH AMERICAN CABLE CO. (LTD.)—The return to Aug. 14 gives the 
capital as £500,000 in 50,000 shares of £10 each, of which 24,707 have 
been taken up. £10 per share has been called up on 14,707 shares, and 
£147,070 has been received. £100,000 is considered as paid on 10,000 
shares. Mortgages and charges, nil. 


LIENS, &c., REGISTERED. 


ISLE OF WIGHT ELECTRIC LIGHT AND POWER CO. (LTD.)— Trust deed 
dated Aug. 21, 1903, to secure £50,000 debenture stock, has been regis- 
tered. Property charged, company’s undertaking and property, present 
and future, including uncalled capital. ‘Trustees, P. de Mouchet Cavill 
and W. R. Davies. 


NEW CENTURY ARC LIGHT OO. (LTD.)—Issue on Aug. 19 of second 
debenture for £2,000, part of series created April 24, 1903, to secure 
£5,000, charged as floating security on company’s undertaking and 
property, present and future, including uncalled capital. Holder, 
S. Peebles. No trustees. Previously issued of same series, £3,000. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


E" 
T Week Ino. AGGREGATE. 
ended or No. of] Amount] Ine. or 
reer Dec. (a) 
£ & £ £ 
Aberdeen Corporation...Sept. 12 1, 255 7 168| 15 | 20,011 J 2,551 
Ayr Corporation .... » 5 274|- 20) 16 6,3126 |:- 43 
Barnsley .-..—-.—.—.--| „ 4 L4. 553 6, 428 "T 
Birkenhead e. . . „ 15 1,116 -P 17 ... im bud 
*Birmingham Tramways „ 12 5, 158 f 50 10 | 51,568 |+ 1,717 
* Blackburn Corporatlon. ,, 11 2926.4 23) §24 21,458 + 455 
Blackpool Corporation.: ,, 10 1,688 — 495 525 | 29,059 |- 118 
Black pool and Fleetwood T ios e "C - 
Bolton Corporation . „ 13 1,827 ＋ 261| 24 | 45,602 |+ 6,077 
BournemouthCorporat'n , 91,591 .. 24 | 26,485 an 
*Bradford Corporation... „„ 13 3,806 ＋ 372) 25 | 92,714 |+ 13,830 
Brighton Corporation. „ 13 1,010 — 29) 42 | 37,196 |+ 5,901 
Brisbane Tramways. .. July 29 | 1,903} + 4 4| 8,672 |- 12 
Bristol Trams & Carriage Sept. 11 | 5,140|- 40 16 86,958 |4 10,772 
Buenos Ayres & Belgrano] Aug. 16 3, 210 fr 252 7 | 21,988 |+ 1,152 
Burnley Corporation . Sept. 12 956 7 192; 24 | 27,037 + 4, 141 
Burton Corporation » 19 426 m" 988 M a 
Calcutta Tramways Co. » 12 |R32,0€0-- R5,07, 11 ,R317,182 ＋ R79,364 
Camborne-Redruth .....| „ 14 114 ... 45 | 5,399 Lus 
Cardiff Corporation .. „ 12 2,096|+ 390! 24 | 48,258 |+14,644 
Carlisle Tramways Co. . „ 12 214 71 13,136 | 6,809 |+ 493 
Central London Railway} „ 12 5,557 — 600) 11 | 66,465 |— 2,548 
Chatham & Dist. Lt.Rys.| „„ 10 656|-- 85 36 | 19,298 iss 
City & South London Ry.| „ 15 2.652 — 397 11 | 26,906 — 3,458 
Cork Elec. Trams. Co.. » 10 653 — 255 26 | 19,229 |- 1,800 
Devonport & Dist. Tram „ 4 491|- 25 353 15,829 |+ 402 
Dover Corporation .. „ 12 270 — 16 24 | 6,086 |- 75 
Dublin & Lucan Rlwy. . .] „ 15 129 ＋ 5 11 1,629 |+ 85 
Dublin Southern Dist....| ,, 11 1,042 ＋ 25 710 9955 + 6149 
Dublin United.. „„ 11 4,082 ＋ 116910 43,953 , 
Dudley—Stourbridge..| „ 4 942j+ 75 353 29,633 |+ 2,988 
Dundee Corporation - T i ia M pai 
East Ham Council „, 12 710;+ 128 *24 | 16,781 |+ 5,205 
Gateshead & Dist. Trams „„ 4 889|+ 17 354 30,560 ＋ 4,541 
Glasgow Corporation . ; 12 14, 150 ＋ 1,429 15 201,486 |+ 21,966 
Gravesend—Northfleet..| , 4 313% 109 354 8453 T 577 
Greenock &PortGlasgow| , 4 644;+ 8 354 19,564 |+ 1,500 
Halifax Corporation ...{ : 5 | 1% 2 jas , 33,979 |+ 3,596 
Hartlepool Tramways ..| „ 4 | 305 — 25 354 29,984 388 
Hull Corporation .. » 12 1914 € 154 194 43,989 |4- 2,060 
Ilkeston Corporation.. » 9 1835, .. 417 ! $8,548 " 
Isle of Thanet Co. » 12 | 1,292 — 307, 11 10,115 — 661 
Kidderminster & Dist..... „„ 4 138 - 6 354. 4,679 |-- 198 
Kirkcaldy Corporation..| „„ 9 178 TY 95 EN 
Lanarkshire Trams Co.. .] „„ 10 6045. .. 84 | 4,855 T 
Leeds Corporation ......| » 12 5,658 ＋ 430 24 |136,707 |+ 7,806 
“Liverpool Corporatlon...| 5, 5 10,427 — 246: 36 360,511 |+11,627 
Liverpool Overhead Rly.| » 15 | 1,672 150 11 18,906 |+ 1,088 
London County Council.] „ 5 10,731 42,587 25 228,584 + 54,539 
Lowestofti ees. „ 12 332 vds | 18 | 2,855 m 
Manchester Corp. ..... „ 12 12.439 /4-6,797! 13 157,448 |+ 81,552 
Mersey Railway ........ „ 12 1,285 7 189 11 14,582 |+ 2,640 
Merthyr. .. » 4 216 + 5 354} 7,004 |- 244 
Middleton . » 4 404,4 40 354, 11,651 |+ 1,401 
Newcastle-on-Tyne Corp} , 12 | 3,508/+ 598 11 | 37,836 |+ 6,600 
Newport (Mon.) ...... .. a 12 458|-- 146| 24 | 9,750 |+ 2,397 
*Oldham, Ashton & Hyde. , 4 612 — 39 354| 20,357 |+ 1,547 
Perth (W. A.) Elec. Trams „, 111, 127 T 127 $36 | 41,904 | + 3,957 
Peterborough .—.—.—..| » 4 176 i 32 5,197 ja 
Poole & Dist. .. „ 4 428 8 354| 10,899 |+ 1,683 
*Portsmouth Corporation| , 12 2, 115 ＋ bus see i 
Peres a „ 41.670 7 80 354) 54,792 |+ 2,949 
Reading Corporation. , 10 655 7| 4914 T" 
Rothesay ..—.——| o» 4 245 — 3) 354) 5,840 |+ 1,637 
*Salford Corporation „ 14 | 3,836 |-+1,213| 24 | 91,188 28,241 
Sheer ness O 1000 21| 2,075 i 
"Sheffield Corporation. , 13 | 4,412)+ 288| 11 | 51,887 |+ 4,079 
Aug. 27 1153 — | 
Southampton Corp....4 Sept. 3 | 1, - ie Em ; 
: = | i 10 | 1,205) + 6 
Southend Corporation... E me ʻi -— sista 
Southport W ssi n»n 4 417|+ 22| 354; 11,262 |+ 2,018 
*S. Staffordshire Tram; | „ 41,066 f 362 354| 31,395 |+ 4,045 
*Bunderland Corp. ....| „ 15 1,192 — 45 24 | 50,888 |+ 913 
Swansea Tram » 4 617|*  85| 353 18,505 |+ 1,603 
Taunton Trams „ 4 74 — 5 354; 2,197 — 197 
Tynemouth & Dist, | , 4 382|-  64| 3554 11,579 |+ 950 
Tyneside Trams Co......| » 9 409 ＋ 173] 36 | 11,836 Zes 
Wallasey Dist, Coun, ...| ,, 12 7à7|-- 57 +24 | 17,927 |+ 2,248 
Weston- auper- Mare „ 2 273 — 36 35 4,580 — 417 
Wigan Corporation T m jus i = 
Wean oo District; „ 4 392 1 82 353 13,915 |+ 6,858 
Wrexham m . „ 4 144, ... 22 3,242 - 
Yorkshire Woollen Dist.) „ 4 852222 283 9,787 ‘ea 


...!. ᷣͤ v. ee ̃ Ü—9ß—j— — LE LE 
(a) These comparisons are with the corresponding period last year. 
` Partly electrical. t Minus 8 days. { Minus 2 days. 4 Plus 8 days. § Plus 2 days 
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ELECTRICAL COMPANIES’ SHARE LIST. 


A | a | j 
-MPE Price 2 8 8 BUSINESS, | A Prioe d "- BUSINESS, 
332 NAMR. Wed. | nza box. | WEEK TO : E 3 NAME. Wed. | p E DIVIDEND | WERK TO 
EISE Sept. 16 | 255 BEPT. 16 | 8 3 sept. 16 | * SEPT. 16. 
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10 6/0 | Do. 6 per Cent. Pref. . 15.16 |315 0 A SI Ug 3t)4:z]|, Do. 44% Deb. Stock (all paid) (red.) 109 —112 4 0 4 : wc qr uas 
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100| 437 ! Direct West India Cable 43% Rg. Bb. (rd.) 99 102 4 8 5 In, Dec . Li alz Do. 4 let Mort. Deb. (red.) esnea 90 —95 | 414 9 - — * 
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NOTES. 


IN another part of this issue Mr. WILLIAM CRAMP describes 
in principle yet another repulsion motor, the chief advantages 
of which are claimed to be, * under the best cireumstances," a 
full-load starting torque with a current only slightly exceeding 
that at running, and the total absence of sparking. What is 
to be understood by “under the best circumstances” is not 
divulged. In any case, valuable.as these two features are 
when considered separately, they are hardly likely to make up 
for the real disadvantage of a very low power-factor, and we 
do not share the author's views that this fact would be of small 
account in short power-transmissions. Comparing cómpensated 
and non-compensated three-phase motors with power-factors of 
1 and, say, 0:9, this may be so, but when we have a power-factor 
of 0'7 at full-load and under the best conditions, the extra 
cost of generators and transmission lines built to deal with 
the correspondingly large wattless currents can certainly not be 
overlooked. Another drawback of the motor is the necessity 
for shifting the brushes with increasing speed if maximum 
torque is constantly required. However, the fact that spark- 
less commutation has apparently. been made possible by 
Mr. Cramp is of no small importance in itself, and gives rise 


to the hope that he will in time be able to overcome the other 


difficulties touched upon. Meanwhile, we shall await with 
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will be less. 


PRICE SixPENCE ® : 
. Abroad 8d., or 16 cents, or 80c., or Voor. 


interest the curves and results of practical tests promised by 
the author. It is a pity that these could not be produced at 
the Southport meeting, as they might have conduced to a 
discussion amongst the practical men present. As it was, 


hardly any discussion followed the Paper. 


MR. W. B. WOODHOUSE gave an interesting survey of the 
nature and uses of protective devices for high-pressure 
systems, in a Paper read before the British Association. The 
Paper contains, it is true, little that is new ; but it is an 
interesting description of the methods and apparatus which 
the engineer of a large power house has at his disposal for 
preventing damage to his plant by undue rises of pressure and 
current. The discussion of the “time element" in fuses and 


 cireuit-breakers is interesting; for electric railway work espe- 
cially cut-outs with a time lag should have considerable applica- 


tion. Even if it be possible, by suitable dimensioning of the fuse 
to give it a sufficiently long time lag, yet this cannot be relied 
upon for repetition with accuracy, and a time element cut-out ]s 
to be preferred for certainty of action. The short portion of the 
Paper devoted to devices for relieving excessive rises in pressure 
is worth careful reading, and note should be taken particularly 
of Mr. WooDHOUSE'S experience to the effect that spark-gaps 
of opposing metal surfaces immersed in oil are the best 
protectors. The problem to be solved, it would appear, differs 
only from that of protection from lightning by the fact that 


the apparatus will probably be more frequently i in action, and 


that the potentials and the power to be dealt with momentarily 
Some cable manufacturers, we learn, prefer that 
no devices, either for charging or discharging mains, should be 
employed in connection with their cables, fearing that the cure 
or preventive may introduce worse elements of danger than 
exist without them. It would be interesting to have an 
explanation of this point of view. Mr. WoopHousr’s Paper 
appears on p. 925 of this issue, and a report of the discussion 
was included in our aa of the British Association 
proceedings last week. | 


Our leading article of August 24th on * Signalling on 
Tramways,” pointed out some of the difficulties attendant on 
using the current in the trolley wire as an agent tor automatic 


signalling. The signalling system patented by Mr. HARVEY, 


described and illustrated in this, issue, does not fall within the 
scope of our criticism, because it does not use the current 


supplied to the car on a section through tbe trolley wire to 
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actuate the signals, but draws a current from the trolley wire 
irrespective of what the car may be taking. It is, in fact, a 
“ plunger” system with a very simple form of contact. The 
use of the trolley current at 500 volts involves certain diffi- 
culties in magnet windings and insulation, but whether these 
are sufficiently serious to justify the use of a separate current 
supply at lower pressure is a matter for experience and esti- 
mate. Mr. HARVEy’s arrangement hardly satisfies the rigorous 
conditions usual in railway block working, and has apparently 
been designed solely for blocking the line ahead in the case of 
single line working, the necessity of rear blocking not being 
considered. Whilst, however, it would require very little 
modification in design to enable it to fulfil these conditions, 
the difficulties of 500 volts would then be very apparent, and 
we think 50 or 100 volts would be preferred. 


i 
AS is reported briefly in another column of this issue, the 
special meeting of the Wolverhampton Corporation necessary 
to confirm its decision to take over the Lorain Steel Co.'s sur- 
face contact system of tramways has now been held, and the 
resolution has been confirmed. It will be remembered that 
the Corporation, desiring to try a surface contact system, 
entered into an agreement with the Lorain Steel Co., 
by which the company were to lay down 11 miles of 
surface-contact line as an experiment, the Corporation to take 
it over if it proved to be a commercial success. As might 
have been expected, several repairs were necessary during 
the “period of maintenance” agreed upon, and, without 
a doubt, both in running the cars and in maintenance of 
track and line equipment more money was spent than 
would have been the case with an overhead trolley system. 
In addition to this, the first cost is considerably greater, 
bringing about a corresponding augmentation of the capital 
charges. Considerable discussion ensued as to whether the 
line should be taken over, as the expression “commercial 
success " defined in the agreement was, it appeared, capable of 
at least two interpretations. Finally, it was decided that the 
system was not a commercial success, and that the Company 
should be requested to take up their feeder pillars and contact 
boxes and make good the roadway. Since this decision last 
May, negotiations between the two parties have been in 
progress, and, as is seen, an agreement has been arrived 
at. The Corporation, in fact, has now made a complete 
volte face, and has decided not only to take over the 
existing system, but to equip more routes on the same 
method. A full description of the Lorain system and 
its application in Wolverhampton will be found in The Elec- 
irician, Vol. XLIX., pp. 174 and 215, and the report on the 
working of the system, by Mr. SHAWFIELD, the borough 
electrical engineer, and our comments on the technical points 
involved, appeared in our issues of April 10th and 24th. 


5 

THE question as to whether engineers should advertise is a 
delicate one, and possesses additional interest by reason of the 
circular which emanated from the Council of the Institution of 
Electrical Engineers last year. It is notorious that American 
engineers are not so modest in this respect as their English 
cousins, and a Paper read before a recent meeting of the 
University of Michigan Engineering Society may be said to 


explain this to a certain extent—but not to justify it. The 
author of the Paper suggests it is due to the absence of self- 
advertisement that engineers, in spite of being “ indispensable 
in this industrious age,” are so wretchedly paid. He also 
maintains that engineers are responsible for the ignorance of 
the public concerning the social status and intelligence of the 

profession. But it is easy to see that his first contention à 

fallacious ; the miserable pittances paid to the lower ranks of 
engineers will never be augmented by advertising, but only by 
stemming the overwhelming flow of recruits turned out yearly 
by the increasing number of lower grade technical colleges and 
other sources. These men do not deal directly with the publice 
and therefore no matter how conversant the public are with 
their position, affairs will not be mended by advertising. 
Moreover, when a professional man openly advertises, his pro- 
fessions are looked upon by the public with a certain amount 
of scepticism, and the procedure advocated, instead of enhanc- 
ing his status, would, in all probability, have quite the reverse 
effect. 


— 

IT is true, as the author says, that the “limited financial 
success of many technical men arises more from lack of busi- 
ness perspective and enterprise than anything else." No 
amount of advertising, however, will ever instil this valuabie 
instinct into the personality of an engineer, and the remedy 
lies in quite another direction, The mere fact that the rank 
and file are not affluent does not affect the dignity of the pro- 
fession, at least not in England ; perhaps things are different in 


Personal.—Mr. R. L. Gamlen, engineer and manager of the 
Bromley (Kent) Electric Light and Power Co., has been 
appointed engineer and manager of the Lancashire Electric 
Power Co. Mr. R. Baker, who is at present chief assistant 
to Mr. Gamlen, succeeds him at Bromley. 

Royal Commission on London Traffic, — The members of the 
Royal Commission on London Traftic who were selected to 
visit the United States before the hearing of evidence is con- 
tinued in November have left for America. Sir Francis 
Hopwood, the permanent secretary to the Board of Trade, 
however, has been detained by pressure of official business. 
The following are the members of the Commission who have 
sailed for the United States: — Sir David Barbour (chairman), 
Lord Ribblesdale, Sir John Dickson-Poynder, Sir George 
Bartley and Mr. George Gibb. 


Oable Intermaptions. Date of Interruption. 
Dominica Martinique May 9, 1902 
St. Lucia Martiniqunun u May 9, 1902 
Guadeloupe —Martiniuun ek May 9, 1902 
Puerto Plata Martiniquie . A July 10, 1902 
Anjer— Kaliand aa. i% Aug. 2, 1902 
Cayenne—Pinheiros ..... €——— Sees... Aug. 13, 1902 
St. Lucia—St. Vincent A Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran ............ Oct. 22, 1902 
Paramaribo— Cayenne „ Feb. 27, 1903 
New Fox Hifi S RR „ Apr. 18, 1903 
Bolama—Bissao ............ ee Petron od Aug. 4,1903 
Antigua—Guadaloupe .......... eee , Aug. 11, 1903 


Wireless Telegraph Notes.— The Nautical Association of 
Kiel has presented a petition to the German Post Office autho- 
rities in opposition to the establishment on the coasts of 
powerful wireless telegraphy stations controlling transmission 
over a large circle and for a considerable distance, and thus. 
preventing the small installations on vessels from communi- 
cating with the land. The Secretary of State for the Post 
Ottice, in the course of his reply, states that in the present con- 
dition of science it is still impossible completely to overcome the 
deficiencies connected with the new means of communication. 
He has, however, entered into negotiations with the naval 
authorities for the purpose of taking steps to facilitate such 


means of communication on the German coast. 
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Electric Railway Accidents in  America.— Engineering 
News of New York states that several serious electric railway 
accidents occurred in America during the week ending 
September 10th. The worst of these was a butting collision 
between two cars on the New Hampshire Traction Co.'s electric 
railway, near Pelham, N.H., on September 6th. The accident 
occurred on a curve, when both cars were running at fair speed. 
Four persons were killed outright or died soon after, while 
several others were seriously injured. The collision is 
attributed to a mistake or misunderstanding in the orders 
given by the starter to the motorman of one of the two cars. 
A very similar accident occurred the day before on the Orange 
County Traction Co.’s line near Newburgh N.Y., but 
fortunately no lives were lost. 

Obituary.— We regret to announce the death, on 18th inst., 
of Mr. George Henry Midgley, who was head of the Glasgow 
telegraph staff for more than 25 years. Mr. Midgley joined 
the Electric Company at York in 1848, and in 1853 he opened 
the Aberdeen telegraph office. He was promoted to Edin- 
burgh in 1866 and two years later to Glasgow. When the 
service was worked in conjunction with the Post Office Mr. 
Midgley was entrusted with the duty of taking over the staffs 
of the Magnetic, United Kingdom, and Universal Private 
Telegraph Companies, and of consolidating them with that of 
the Electric Company, of which he was then in charge. Mr. 
Midgley’s retirement took place in 1895, and he enjoyed fairly 
good health until a month ago. He was in his 71st year. 


Electro-Harmonic Society.— Arrangements have been made 
to hold the society’s concerts for the ensuing (18th) season at 
the Holborn Restaurant as follows :— Smoking Concerts: Fridays, 
October 9th, December 18th, Janu 22nd and March 25th, 
in the Crown Room. Ladies Nights: Fridays, November 13th, 
and February 26th, in the King's Hall. The following letter 
from Mr. J. C. Lamb, C.B., C.M.G., second secretary Cen 
Post Office and president of the recent International Telegraph 
Conference, was received after the special extra concert given 
on June 5th last in honour of the delegates to the conference 

London, June 13, 1903. 

Dear Sm: On behalf of the delegates to the International Telegraph 
Conference, I have much pleasure in asking you to be so good as to convey 
their warm thanks to the committee and members generally of the Electro- 
Harmonic Society for the very pleasant evening arranged for them on 
the Sth inst., which all who were able to be present very much enjoyed.— 
Yours truly, (Signed) J. C. Lams. 

The Anglo-Belgian Telephone. The secretary of the General 
Post Office has issued the following notice :— On October lst 
the existing telephone service between London and Brussels 
will be extended, and communication can be obtained by sub- 
scribers to the Post Office telephone system between the 
Central, Western, Victoria, and Putney exchanges in London 
and Antwerp, Bruges, Charleroi, Ghent, Liege, Louvain, 
Malines, Mons, Namur, Ostend, Termonde and Verviers. 
Communication will at the same time, be opened between 
Birmingham, Brighton, Bristol, Cambridge, Cardiff, Derby, 
P Leicester, Lowestoft, Newport (Mon.), Norwich, 

ottingham, Sheffield, Southampton and Yarmouth on the 
one hand, and Brussels and certain of the above-mentioned 
Belgian towns on the other. Particulars as to the extent of 
the service can be obtained from the local postmasters or from 
the secretary, General Post Office, E.C. In all cases the 
charge will be 8s. for a conversation of three minutes. 

Central Technical College Old Students’ Association.— 
The dinners of the electrical engineering members of this 
Association on Institution nights will be continued monthly 
during next session. Members desiring to be put on the lists 
of these gatherings are asked to communicate with the honorary 
secretary (Mr. H. E. Armstrong). Country members are asked 
to communicate with the secretary before coming to town, so 
that he may advise them what social functions are likely to 
take place. The committee propose to cease issuing the College 
Miete to members, and replace it by a magazine of their own. 
Tthe first number, which it is hoped to bring out early in 
Oe tober, will contain articles of a technical character by 
old $ students on their own work and will give as complete 
a ;fFecord as possible of the doings of old students. Illus- 
tra tions, including photogravure portraits of the professors 
ami others, will be made a prominent feature. Prof. Unwin's 


portrait will be included in the first number. As the 
cost of this will be considerable, it is necessary that all 
subscriptions still unpaid to the Association be forwarded to 
the treasurer at once. It may be found impossible to send the 
magazine to those whose subscriptions are in arrears. As the 
Association is often in position to hear of vacant appoint- 
ments, it is proposed to maintain a register of members 
desiring appointments. Those wishing to be registered are 
requested to state the exact class of appointment they wish for, 
so that no time may be lost in the event of suitable vacancies 
arising. Old students who have a consulting practice, or who are 
engaged in coaching, are also asked to state their specialities. 
Similarly, any old students who want men to fill vacant posi- 
tions, are asked to give college men the preference, and to let 
the Association know of any vacant berths which come under 
their notice. 

International Fire Exhibition Awards.—The awards for 
the exhibits displayed at the International Fire Exhibition, 
Earl's Court, have now been made by the General Exhibition 
Jury. This jury worked independently of the jury of the 
Society of Arts’ awards and of the jury of the British Fire 
Prevention Committee's awards. In the aggregate 61 gold, 
74 silver and 35 bronze medals were allotted among the 
successful exhibitors. The jury included 34 British, European 
and American experts. The acting vice-chairmanship was in 
the hands of Mr. Edwin O. Sachs, and Messrs. Mervyn 
O'Gorman, J. W. Restler, James Sheppard and Ed. C. de 
Segundo were among its members, Medals were awarded to 
the following exhibitors, amongst others :— 

Automatic Fire Alarm Systems.— Pearson Fire Alarm (Ltd.) and Siemens 
Electrical Appliances Co. (Ltd.) (gold); P. Hensel & Co., May-Uatway 
Fire Appliances (Ltd.), and Oscar Schoppe, Berlin (silver). 

Thermostats general. P. Hensel & Co., London (gold). 

Electrical Safeguards.— Simplex Steel Conduit Co. (gold). 

Fire Alarms, Telephones and Teleqraphs.—General Electric Co. (1900), 
(Ltd.), National Telephone Co. (Ltd.), Siemens Electrical Appliances Co. 
(Ltd.) and Siemens and Halske, Berlin (gold) ; Stuart and Moore (silver) ; 
Bergmann Electrical Works, A. C. Brown, J. Forns, Vila, Spain, and 
Max Vester, Leipsig (bronze). 

Laboratories.—James Pitkin & Co. (gold). 

General Exhibits —The Synchromome Co. (silver). 

Societies.—Lightning Research Committee (silver). 

New Instruments for Demonstration Purposes in Labora- 
tories.—In a recent publication, issued under the auspices of 
the University of Chicago by R.A. Millikan, assistant professor 
of physics at the Ryerson Laboratory, some improved forms 
of instruments of precision are described and illustrated. In 
two of the instruments used in connection with the determina- 
tion of the laws of gravity and of inertia respectively, the 
improvement consists in the clever application of a tuning fork 
as time measurer. Although this means for measuring time 
accurately has been applied before in the case of acceleration 
measurements, the fork had hitherto been the immovable part, 
tracing by means of a stylus its vibrations on a falling glass 
plate, the surface of which was smoked. Obviously this arrange- 
ment limits the length of fall, and the improvement in this 
case consists in allowing the tuning fork to drop parallel with 
the surface of a fixed glass plate. On account of air resistance 
and a small amount of friction in the guides, the values obtained 
for acceleration are not strictly accurate, but taking an actual 
case, the readings of which are reproduced in the pamphlet, 
the error was 1°7 per cent., well within the limits required 
for practical demonstration purposes. A similar application 
of the tuning fork arrangement is made in the “ moment of 
inertia" machine. A heavy wheel, mounted on ball bearings, 
and accelerated by a suitable weight, has traced upon one of 
its smoked sides the waves resulting from the simultaneous. 
motion of the wheel and of the stylus. To avoid overlapping, 
the tuning fork is movable, allowing the tracings on the black 
side of the disc to take the form of a spiral. The improvement 
with regard to Young's modulus” apparatus consists in the 
adoption of the well-known mirror principle for magnifying. 
small effects. A *vapour-tension device” is described, with 
the object of securing quick and accurate determinations of 
the pressure of saturated water vapour throughout the range 
from 0°C. to 110°C. 

Cooper-Hewitt Mercury Vapour Lamp.—According to the: 
Electrical World of New York, three patents were recently 
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granted in America for improvements in details of construction 
of the Cooper-Hewitt lamp. A detail of this lamp is a band 
or strip of metal near the negative electrode, which is usually 
called the “starting band.” This is generally connected with 
the positive side of the circuit, and its function appears to be 
that of developing an electric strain in the neighbourhood of 
the negative electrode which assists in the ultimate breaking 
down of the negative electrode resistance. As this starting 
band, which is connected with the positive side of the circuit, 
is in rather close proximity to the lead wire running to the 


required. When the lamps are to be lighted independently, 
each is furnished with a resistance having in shunt across the 
vapour lamp another resistance which is automatically cut out 
when the lamp is started. Two 40-volt, 1:5-ampere incan- 
descent lamps are used as the shunt, so that, being first turned 
on by an ordinary switch, the operation of tilting the vapour 
lamp may be readily accomplished in an otherwise dark place. 

A School of Telephone Engineering.—A new school of 
telephone engineering has been established at Purdue Univer- 


negative electrode, there is danger of sparking between this 


lead wire and the starting band. In order to avoid this 
sparking, Dr. Max von Recklinghausen surrounds the lead 
‘wire with a tubular extension to a point beyond the sparking 
distance. For starting the lamp à main line switch, one or 
more inductance coils in series with the lamp and a snap 
switch, in shunt between the lamp and its induction coils, are 
provided. In places where a number of lamps are located 
near together and subject to the control of the same operator, 
it is sufficient to have a single main switch and a single snap 
switch ; the latter may then be used to operate the circuit of 
any one of the group of lamps. For this purpose Stanwood E. 
Flichtner has devised an adjustable switch. The same inventor 
has devised a modification of the ordinary construction of the 
inductance coil in series with the lamp, which is used for the 
initial higher potential starting current, and which is also used 
as the entire series resistance for the lamp during operation. 
It has been found, however, that in practice the resistance of 
these lamps increases during the first few weeks of running, so 
that a coil which is exactly adjusted for a certain lamp on a 
given voltage will, at the end of several weeks, have too great 
a resistance, thus causing the lamp to run on too low a current. 
Mr. Flichtner, therefore, uses two inductance coils in series 
with each lamp, and provides one of the coils with such con- 
nections that one or more layers of wire may be cut out of 
circuit. In this way the increasing resistance of the lamp is 
compensated for from time to time by cutting out successively 


sity, and the success of the first year of this special course has 
been very gratifying to the faculty, especially to Prof. W. E. 


Goldsborough, director of the electrical uou AE who is 
responsible for the movement. Prof. J. C. Kelsey, who 
holds the chair of telephone engineering, previously held 


a responsible position with the Bell Telephone Co. During 
the first two years the curriculum of the regular electrical 
engineering course is followed, but in the third year the 
student omits from the regular course such subjects pro- 
perly included under the head of mechanical engineering 


as thermodynamics, mechanics and steam engineering. In 


the place of these subjects he starts out with the simplest 
forms of telephone circuits, beginning with the old series 


earthed systems and continuing through the metallic self- 


restoring drop period to the common battery system. 


The student thus follows up in the lecture room and in the 
laboratory the great strides that have been made in recent 


years in the telephonic field, and the more precise and careful 


methods of determining and localising faults and various 


troubles are practised in the laboratory. A special series of 


lectures on acoustics is given, and that portion of the subject 
bearing on telephone work is carefully studied, the laws 


deduced and verified in the acoustic laboratory. By the time 


this year’s work is accomplished the student is thoroughly 


posted on the fundamentals of telephony, and in his senior 


year the various refinements are taken up. The multiple 
battery system, which is now in use in all exchanges of any 


size, is studied in detail; the application of condenser and repeat- 
ing coil is made evident by actual experience in the laboratory. 
The various systems of trunk circuits, party lines and devices 
for selective signalling receive attention, and the student is 
familiarised with the most minute details of standard American 
apparatus. Visits are made to exchanges in Lafayette and 
neighbouring cities, and the conditions of working are carefully 
studied. The design of telephone apparatus, lines and the 


several layers of this coil. A new process of starting the lamp, 
which is due to Mr. S. E. Flichtner, is known as the “ tilting” 
method, and is somewhat similar to that employed by Arons 
.and other early investigators, in that an absolute connection is 
established between the two electrodes of the lamp by means 
of the fluid of the electrodes themselves. These former lamps 
had two mercury electrodes in the same plane, and were 


started by being turned sideways so that the two pools of 
mercury came into contact. On being returned to the original 
position the contact was broken and the conduction through 
the vapour established. In the Hewitt lamp, however, the 
electrodes are placed one above the other, and a connection is 
established by first tipping the lamp so that there is an excess 
of mercury in the normal upper electrode, and then allowing 
this mercury to flow, by gravity, in a stream down the length 
of the tube. This stream momentarily establishes a metallic 
connection between the electrodes, and then breaks, usually at 
the bottom, where it ends in a spray. The lamp lights across 
the break, the luminous area rapidly exteuding up the tube 
us the stream falls away. The liquid mercury has the property 
of stringing out into a long, fine, continuous stream, and lamps 
over 4ft. long have been lighted in this manner, using no more 
mercury than is required for their normal operation. It is 
usual, however, to use lamps about 2ft. long to operate on 
55 or 60 volts. At the upper end is the condensing and 
regulating chamber, which is one of the distinctive features of 
the Hewitt lamp. The lamp is supported by two asbestos- 
lined clamps to a metal tube, through which run the wires to 
the two terminals. The rod is pivoted in the centre, and has 
a weight at the lower end; a chain is provided for pulling the 
upper electrode down and thus furnishing it with a surplus of 
mercury. On releasing the chain the lamp returns automati- 
cally to its normal position, the stream is formed and conduction 
through the vapour established. A spring and cushion at the 
pivot prevent any jar. An adjustable reflector is strapped to 
the supporting rod. To operate on 110-120 volts the lamps 
are connected two in series. If it is intended to light both 
lamps simultaneously, they are mounted in one frame and 
tilted together. With an apparatus of this kind a simple 
aheostat and coil for steadying resistance are all that is 


drawing up of specifications for proposed systems constitute a 
large part of the work in the first term. Special lectures are 
given throughout the year by men prominent in the telephone 
field, and in the spring a trip of inspection is made to Chicago, 
during which the entire class is afforded an opportunity of 
visiting the various factories and exchanges situated there. 
Through the generosity of a large number of telephone manu- 
facturers, the Purdue Telephone Laboratory is equipped with 


a representative equipment of telephone apparatus of all kinds. 
A 100-pair Roebling cable, 300ft. long, is so arranged that it 
represents 6 miles of line capacity, and offers excellent facilities 
for measuring capacity and localising faults, and a ames 
switchboard cable, 20-pair 500ft. long, is used for ringing an 
transmission tests. Various generators furnish direct, alter- 
nating and pulsating currents for working and testing purposes, 
and a large storage battery installation furnishes current at 
any pressure from 2 to 110 volts, through the medium of a 
specially arranged switchboard. Stromberg-Carlson, Kellogg, 
Swedish-American and Bell transmitters are mounted in diffe- 
rent parts of the laboratory and, through an ingenious system 
of switches, may be inter-connected to give almost any arrange- 
ment desired. A Bell type common battery switchboard ane 
a Stromberg-Carlson equipment afford excellent opportunity 
for comparing the different types. The latest addition to the 
laboratory is a fully equipped four-party exchange of 1,C00 
lines ultimate capacity, installed through the courtesy of the 
Automatic Electric Co. This ingenious mechanism is operated 
by a 50-volt storage battery set, and is subject to special 
investigations by advanced students. The Clarke automatic 
system is also represented by a complete installation. The 
value of such a training was quickly recognised by the manu- 
facturers of telephone apparatus, and the demand upon the 
school for graduates is far in excess of the supply. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Unipolar Conductivity of Guses.—If a glowing wire is brought 
near an electroscope, then over a certain interval of tempera- 
ture, only negative electricity is discharged, the leaves remain- 
ing in divergence when positively charged. A. Byk has 
endeavoured to arrive at a true explanation of this well-known 
phenomenon by keeping all the electrodes as well as the gas 
at a uniform and definite temperature. For this purpose 
he enclosed the metallic wire and the electroscope terminal 
in a hollow earthenware ‘cylinder heated by an electric cur- 
rent, and mounted in a glass tube in such a manner that 
it could be filled with various gases. The temperatures 
were indicated by a thermo-couple. The results showed 
that the phenomenon is independent of the electrode 
and the gas, but varies sharply with the temperature. Nega- 
tive electricity begins to be discharged at about 440deg., 
and positive electricity at 600deg. In photo-electric dis- 
charges the basic character of the metal plays a predominant 
part. It does not in this phenomenon, and, therefore, the 
author thinks that a process within the gas is the determining 
factor. He points out the analogy with the radio-active 
charges of wires supended in air and negatively charged. 

[A. Byx, Phys. Zeitschr., September 15, 1903.] 


Condensation in Ionised Air.—J. Campanile and G. di Ciommo 
show that air which has been traversed by X-rays is capable 
of producing condensation in various vapours beside steam, 
such as alcohol, glycerine and vaseline oil. A simple way of 
putting the effect of X-rays in evidence is to place a charged 
metallic box containing a liquid upon a paraffin support and 
to allow X-rays to pass over it. The dischatee is considerably 
accelerated by placing a volatile liquid in the box. If air is 
blown over the liquid, the rate of discharge is reduced, since 
the X-ray ions producing it are blown away. 

[CaMPANILE and pr Crouso, Phys. Zeitschr., September 15, 1908.] 


Measurement of Electric Wares. —E. F. Huth describes a mag- 
netic detector, patented in September, 1902, which is capable of 
measuring electromagnetic radiation, and anticipates Fleming's 
discovery. The construction 
is shown in the diagram, 
where a is a bundle of 30 steel 
wires 0:1mm in diameter and 
16mm. long, carried by un 
ivory rod suspended at f by 
a phosphor bronze thread, c. 
The lower end of the rod is 
attached to the base at 9, by 
means of a phosphor bronze 
spiral, d. Damping is pro- 
vided for by the paper 
vanes p, p. The magnetising 
current is furnished by the 
accumulator e, the current 
being about 0°12 amperes. 
It passes from e to f and v, 
through the magnetising coil b 
and the spring d to g and e. 
The mast wires are parallel 
to the circuit. In using the 
instrument, a is magnetised, 
and assumes a position determined by the earth's field and the 
torsion. If electric waves impinge, demagnetisation sets in 
and the instrument is deflected. If the magnetising current 
is kept closed, the waves produce a further magnetisation of 
a instead of a demagnetisation, and thus another measure is 
provided. At a distance of 220cm. between sender and 
receiver, the instrument showed a deflection of 250mm. 

[E. F. Huru, Phys. Zeitschr., September 15, 1903.] 


Moving. coil Galvanometers.—W . Jaeger points out that any 
vibrating system may be most quickly adjusted to a new zero 


when it is on the verge of aperiodicity—i. e., when the damp- 
ing is such that it just ceases to vibrate. Since the damping. 
is, generally, not great enough in moving-magnet galvano- 
meters, the advantages offered by this condition can, as 
a rule, only be gained by employmg moving-coil galvano- 
meters, where the damping is controlled by the external 
resistance of the coil circuit. This must be reduced down 
to the point beyond which the zero begins to creep. This 
also secures the greatest volt-sensitiveness.“ The com- 
mercial types of moving-coil galvanometers are well adapted 
to a great variety of methods, and it is possible to develop 
their sensitiveness considerably. But even in a condition of 
low sensitiveness they should be used in the limiting condition 
of aperiodicity. To fully characterise a moving-coil galvano- 
meter we require an estimate of the steadiness of the zero as 
well as of the volt-sensitiveness with the limiting resistance 
and the resistance between terminals, and lastly, the vibration 
frequency in the undamped condition. For most measure- 
ments, galvanometers of small or medium limiting resistance 
are the most advantageous. 
[W. JAEGER, Zeitschr. fur Instrumk., September, 1903.] 


Asymmetry of a Mercury Break, —While making some experi- 
ments to determine the law governing the capacity of the 
shunted condenser necessary to stop the sparking at the break 
of an inductive circuit, J. E. Ives discovered that it depends 
upon the direction in which the current is flowing through the 
break. The arrangement of the experiment is shown diagram- 


matically in Fig. 1, where p is the solenoid, e a battery of one 


p 


Fic. 1. 


or more storage cells, b a mercury break, c a shunted con- 
denser. The break itself was an amalgamated copper wire, 
Imm. in diameter, dipped by hand in and out of a small 
test-tube containing mercury. The test-tube was about 2cm. 
in diameter, and the mercury was covered with water to a 
depth of 2cm. or 3cm. The least amount of capacity which 
must be inserted in shunt around the break to reduce the spark 
from a large to a small one is called the optimum capacity. The 
variation of the optimum capacity with the direction and 
strength of the current is shown in Fig. 2, where an iron wire 


Optimum Capacity in Microfarads. 


Current in Amperes. 
Fic. 2. 


was substituted for the copper wire, but without affecting the 
result, The author ascertained that the phenomenon is not 
due to the shape of the electrodes nor the presence of water. 
There is probably some selective action of the mercury vapour 
Jeneraled by the passing of the spark, or some capacity effect, 
as found in the Wehnelt interrupter. 

[J. E. Ives, Phys. Ræ., September, 1908.] 
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ELECTRICITY SUPPLY IN DUBLIN. 


On Sunday last, at 11:45 a.m., the Fleet-street generating 
station at Dublin was shut down, and supply was taken over by 
the new electricity works just completed at Pizeon House Fort, 
about 3 miles from the centre of the city. The change, it is to 
be hoped, will inaugurate a new and more successful era for 
electric lighting in Dublin, for the old municipal electric supply 
system has been unlucky in the past and has not enjoyed the 
degree of success which might have been expected in the case 
of such a promising area for the development of electric 
lighting. Although started in 1892 the number of consumers 
at the end of last year was only 320, with a connection 
equivalent to 35,000 8 c.p. lamps. To compare with this we 
may take some towns of approximately equal size and smaller, 
and as in some cases these are manufacturing centres, and have, 
therefore, relatively large motor loads, we give merely the 
figures for private lighting :— 


TR = M rt. eg 
Number of Private ligh t 


Town. | | Population. | consumers. | "4 rond 
Br | 289,108 320 35.000 
Bedford l Fara h ATOU 1,004 | 37,758 
Bradiomd 64.43 aua * | 279,809 1,670 102,000 
Brist! „10 | 828,842 1,981 136,789 
Gardi Fio e | . 164,420 | 800 64.865 
Greed erase sepa ms | 137,917 1,280 | 84,000 
Derby RR ASA 115,000 947 27,500 
Dundas ² A À 167.584 901 72.656 
Edinburgh .......... .. 317.883 5,091 | 405,192 
HarrogBÁe ides cance ede 30,000 905 43,505 
c arenes ges 240,789 2,054 138,441 
nnn EC EXACT 220.000 1.632 109,477 
OKOTA · eI dn IP T 49,513 670 36,000 
Portsmouth... ov eese TT 189,160 2,200 112,074 
St. Pancras (London) Borough | | 

o kr leri: 234.379 2.012 145441 
nel ve rg | 220,956 | 561 | 73,743 
Scarborough g | 38,160 690 43,353 
Southampton 104,911 520 41.000 
Bouthport.. secre eo rin 48,087 | 1,130 | 68,700 
Sunderland lll 146,565 850 77,631 
Tunbrdoss. Yell css canada es 33,388 700 50,000 
Wollner 88 41,631 459 42,900 
Wolverhampton .......... e 94179 602 10,352 
WMoress ter 8 46,623 568 38,027 . 


Yet Dublin presents a compact little supply area, and, 
although it may never have the number of electric motors 
that are to be found in some of the busy towns in the English 
Midlands, still the distriet is a fairly rich one, with plenty of 
large shops and places of business, many large public buildings 
and railway stations, and a good residential quarter near the 
centre of the city. In addition to this, coal is not exorbi- 
tantly dear, water is plentiful, and the city has its fair share 
of dull and misty days. To explain the reason for the slow 
progress of the Dublin undertaking, it is necessary to trace its 
history, which, as is the case of all history in Ireland, is not 
devoid of interest. | 

The Dublin electricity works were originally started in 
1892, when the works at Fleet-street, near the centre of the 
city, were opened. This was a John Fowler-Lowry Hall 
installation, and those Dublin citizens who make a virtue 
of consistent policy point with satisfaction to the fact that 
Mr. Robert Hammond, the present consulting engineer, was 
then connected with the contracting firm and was largely 
responsible for the choice of the initial system. This system 
was, in accordance with the common practice in those days, a 
single-phase one, with transformers,in consumers’ premises, 
the primary voltage being 2,000 at 88 œ per second, and 
the secondary pressure being 100 volts. In addition 


to this, some street lighting was provided by Brush arc 


lighters. Some of this plant was actually still running up 


to last Sunday, the date of the change-over to the new system. 


Fig. 2 is from a photograph taken for us in the Fleet-street 
station on Monday. The Brush machines have been running 
until the new plant was ready, but at a reduced load, and the 
little rope-driven set seen partially in the foreground was 


employed for the day load up to the time of the change-over. 
It may be of interest to add that the’ original plant, for 
supplying 10,000 8 c.p. lamps for private lighting and 81 street 
arcs, cost £30,000—a very small proportion of the capital now 
invested in the undertaking. _ ded 

In a year’s time the demand had increased so rapidly 
that the machinery and mains had already to be added to. 
Under the able management of Mr. Mark Ruddle, who 
has been the city electrical engineer since the start, the 
undertaking gave a steady and progressive profit from the 
outset, but after about five years’ running the first troubles 
occurred. As has happened in so many of the towns 
which comnienced their electric lighting at about the same time 
as Dublin, the rubber cables failed. Endeavours to patch these 
up were fruitless, or, at all events, only of temporary assistance, 
and'it was evident that a considerable outlay would have to be 
made in order to renew the cable network. By the time 
this had been agreed upon, the interruptions of supply due 
to cable failures had already brought the electricity under- 
taking into disrepute, and the difficulty of fighting against 
a wave of unpopularity in Ireland is clearly shown by 
the table given above and the records of lamp connections from 
1897 to 1£02 which we give on p. 922. Not only was it difficult 
to obtain new consumers, but old consumers actually fell off, 
and the number of private generating stations in Dublin 
has become quite considerable. Finally, on the advice of 
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Fic. 1.—SketcH SHOWING POSITION or PIGEON House Fort. 
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Dr. A. B. W. Kennedy, the entire network was reconstructed, 
the tender of Callender’s Cable and Construction Co. being 
accepted. The “solid” system of this firm was adopted, both 
for the high and low-tension mains, and at the same time the 
supply was changed from 100 to 200 volts secondary pressure, 
the transformers being grouped into five sub-stations, and this 
was completed in 1899. Incidentally, it may be mentioned 
that the charging to capital account of the cost of convert- 
ing consumers’ installations from 100 to 200 volts was not 
sanctioned by the Local Government Board auditor. The 
committee was surcharged, but, on appeal to the Board, 
the surcharge was remitted on the understanding that 
no expenditure on such objects should be incurred in the 
future. | 

By this time, however, it was necessary to direct atten- 
tion to the generating plant, as an increase in the number of 
lamps connected was to be expected now that the mains were 
in order, and the limit of the capacity of the station had 
nearly been reached. Now, a few years before the Dublin 
Corporation had bought from the British Government a 
picturesque fort—Pigeon House Fort situated on a break- 
water at the entrance to Dublin Harbour, where the mouth 
of the Liffey becomes an arm of the sea. The War Office 
had decided to dispense with this fort, and the Corporation 
decided to buy it at a fairly high figure, in order to utilise 
part of the site for their new main drainage scheme. Whether 
there was any ulterior object in buying this fort history does 
not record, and we have no reason to believe that a war with 
England was contemplated ; but, at all events, the fort proved 
rather a “ white elephant," and a suggestion that part of the 
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Fic. 2.—VIEW oF THE OLD PLANT IN THE FLEET-STREET STATION. 
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Photograph by Lafayette, Dublin. 
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Photograph by Lafayette, Dublin. 
Fic. 4.— VIEW or PickEo House FORT FROM THE BREAKWATER, SEPTEMBER, 1903. 
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site not occupied by the drainage works should be employed 
for an electricity works was welcomed by the Corporation, 
although it would have been possible to purchase other and 
far better sites. Fig. 1 is a sketch showing the position of 
Pigeon House Fort, and Figs 3 and 4 are views from the 
breakwater before and after the new station was erected. 
Fig. 5 is a view of the station from the Dublin side, taken 
from the drainage settling tanks which are seen in the fore- 
ground. These pictures give an idea of the nature and 
position of the old buildings surrounding and constituting 
the fort, and none of which, if we except the coal store, were 
applicable for the new works. 

Dr. Kennedy was asked in 1897 to give his opinion on the 
proposal to utilise the site of the fort for this purpose, and he 
reported against it. The Corporation would not give upits scheme 
so readily, however, and, towards the end of 1899, decided that 
Pigeon House Fort should be used for the new station, at 
an estimated cost of £120,000. Dr. Kennedy regretted that, 
in view of the pressure on his time occasioned by the London 
County Council tramway scheme, he was unable to act further 
for the Corporation, and Mr. Robert Hammond was appointed 
consulting engineer, and requested to get out a complete 
scheme in which the fort should be utilised. Mr. Hammond 
lost no time in preparing his scheme and estimates. The total 
estimated cost, including that of extending the supply network 
and public lighting, was £254,500, of which the works at 
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Photograph by Lafayette, Dublin, 
Fic. 5.—Tuer ELECTRICITY Works SEEN FROM THE SEWAGE TANKS. 


Pigeon House were to cost £96,000 (buildings £20,000 and 
pou £16,000) and the high-pressure trunk mains from 
igeon House to Fleet-street £12,000. Mr. Hammond's report 
was published in full in The Electrician, Vol. XLIV., p. 371. 
Mr. Hammond's recommendations were agreed to in Decem- 
ber, 1899, and in the following March a Local Government 
Board inquiry was held to consider the Dublin Corporation's 
application to borrow the £254,000. In addition to Mr. 
Hammond, Prof. S. P. Thompson and Mr. Ferranti were 
retained, among others, to give evidence in favour of the 
scheme, but there was organised opposition on the part of 
a strong body of ratepayers. Against the project it was 
argued by Mr. Tim Healy, M.P., that the £80,000 already 
spent on the existing electricity undertaking had been 
laid out on a failure, that the system most suitable for 
distribution in Dublin would be with continuous current, 
and that Mr. Hammond's estimate for the foundations at 
Pigeon House Fort were too low. Mr. Arthur Wright, 
Mr. Parshall, Mr. Thomas Tomlinson and Mr. A. E. Porte gave 
evidence in support of these contentions, and reference was 
also made to a twice-repeated offer of the Dublin United Tram- 
ways Co. either to supply energy “in bulk " to the Corporation 
at very reasonable terms (The Electrician, Vol. XLIV., p. 836), 
or to take over the Corporation's provisional order and the 
whole undertaking. The inquiry lasted five days, and the 
sanction of the Local Government Board was given in May, 
1900, the period of the loan being fixed at 25 years. In the 
meantime à company called the Dublin Electric Lighting Co. 
was formed, some of whose promoters were connected with 
the tramway company, and a bill was brought before Parlia- 
ment asking for powers to supply electric light in competition 


with the Corporation. This bill passed its committee stage 
in the House of Commons, but was thrown out on the third 
reading. 

Mr. Hammond issued his specifications, took a deputation 
of the Electric Lighting committee on a visit to inspect and 
report upon the systems of electric lighting in Strassburg, 
Mannheim, Mayence, Frankfort, Nuremberg and Prague, and 
to visit the Oerlikon works and the Paris Exhibition, and 
tenders for boilers and generating sets for Pigeon House Fort 
were accepted in August. In the meantime, the Tramways 
Company had again offered to supply “in bulk,” and the offer 
was for the third time refused. When the tenders for build- 
ing were received adverse critics were able to say “I told 
you so," for while Mr. Hammond's original estimate was 
£20,000 for buildings, foundations and chimney, the lowest 
tender was £41,674. The difference, due to * extras,” was 
satisfactorily explained to the committee, however, and the 
firm tendering was asked to modify its tender in some 
respects so that it was brought down to .£29,000. It may be 
added, in this connection, that a Local Government Board 
enquiry with regard to a loan sought by the Corporation to 
defray the cost of “extras” incurred on various parts of the 
work is about to be held. 

The full list of accepted tenders is as follows :— 


13; Pigeon House Fort.... £29,051 10 9 
J. and W. Stewart (buildings) {Gab cintions Vs xe s 5,225 0 0 
General Electric Co. (dynamos and engines) .......... 33,061 0 0 
Holdsworth & Sons (Lancashire boilers) .............. 6,653 0 0 
Babcock and Wilcox (water-tube boilers, superheaters, 
economisers and pipeworkꝰ ) .. 11,143 0 0 
British Insulated and Helsby Cables, Ltd. (cables) .... 109,447 10 8 
British Westinghouse Co. (transformers and meters) .. 10,990 0 0 
Veritys Limited (are lampsand pillars) .............. 12,240 0 0 
Ferranti Limited (main switchboards and sub-station 
pwitoh- gear)! quikes ia Ves uA AR ER sete Nd ai t nA E Cu 10,304 0 0 
Graham, Morton & Co. (coal conveying plant) ........ 5,475 0 0 
Witting, Eborall & Co. (motors and motor generators). 3,970 0 0 
Alley and Maclellan (condensers) s) 3,030 0 0 
W. Coates & Sons (works wiring) ................ 967 0 0 
Easterbrook, Alleard & Co. (workshop plant and tools). . 795 0 0 
Electrical Power Storage Co. (accumulators) .......... 751 0 0 
D. Stewart & Co. (feed pumps) ............ eere ree 395 0 0 
Carrick and Ritchie (overhead crane) ................ 670 0 0 
J. Musgrave & Sons (superheaters) ........ $$ easque a 332 0 0 
£244,500 1 5 


The buildings took longer to complete than was anticipated, 
and the result was the rare event that a large part of the plant 
was delivered and had to be warehoused in Dublin for some 
time before it could be erected. Some of the plant, in fact, is 
already no longer quite of the latest type, as the makers have 
made slight alterations in their designs since 1900, when the 
orders were placed. 

These events fully explain the backward condition of elec- 
tricity supply matters in Dublin. During 1897 and 1898 
and from 1900 to now there has been practically no 
increase in the number of lamps connected to the mains 
for private lighting, the number of connections being as 
follows :—1897, 22,000; 1898, 22,000 ; 1900, 30,000; 1901, 
32,000 ; 1902, 35,000. As electric lighting could not remain 
at a standstill, the number of private plants is extremely 
large, as has already been mentioned, among them being the 
General Post Office, the Great Northern Railway Co.'s terminus 
(Amiens-street) the Richmond Surgical Hospital, the Royal 
Dublin Society, the Gaiety Theatre, the “Empire” (the 
largest music hall in the city), the Central Hotel, four of the 
largest drapers, &c., in Dublin, and an unusual number of quite 
small plants. However, the opening of the new works will, we 
hope, soon change this condition of affairs. N 

Briefly, the system that has been adopted is the four-wire 
three-phase system. Three-phase current is generated at 
Pigeon House at 5,000 volts, and the secondaries of trans 
formers at Fleet-street are star-connected, the old 2,000-volt 
mains being connected on separate phases between the outer 
points and the centre point. Twenty new sub-stations are 
being added, and these supply 200-volt networks, the lamps 
being connected between the outers of the star and the neutra 
common return to the centre of the star. The arcs are supplies 
with continuous current through motor-generators. 


(To be continued.) 
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ELECTRIC COAL CUTTING IN THE DIGBY 
COLLIERIES. 


BY G. THOMAS-DAVIES. 


A Paper by Mr. W. Walker, read before the Nottingham 
meeting of the Institution of Mining Engineers, is a valuable 
record of practical experience with electric coal-cutting 
machinery. The author has written his Paper while fresh 
from a not very extensive experience obtained during the 
introduction of electric coal-cutting machinery into the collieries 
of the Digby Colliery Co., and the following is a brief résumé 
and analysis of the more important parts of the Paper:— 
The first experiments were made on the Deep Hard” seam 
of coal in the company’s New London colliery. This seam is 
2ft. 9in. thick, with a good bind roof and a hard fireclay floor, 
the latter containing ironstone balls of from lin.to 3in.diameter. 
Where they occur in the holing strata these ironstone nodules 
or pyrites are always the bane of machine coal-cutters, and, 
therefore, it is not surprising that the author found that either 
the cutters or some other parts of the machine were frequently 
broken. A Scott and Mountain disc-cutter and afterwards a 
Hurd large bar machine were tried on this seam, the undercut 
being made in the clay. The dise machine was guaranteed to 
cut in the floor at the rate of 60yds., 5ft. under, in nine hours. 
The distance actually cut per shift varied from 8yds. to 30yds., 
or an average of 20yds. A distance of 70yds. was once cut, 
but this was partly in the coal. Had the seam been thick 
or poor in quality, so as to permit of the cut being made in 
the coal normally, 100yds. might easily have been undercut 
in nine hours. The frequent breakdowns and variable 
output led to the abandonment of machine cutting in this 
seam, the author of the Paper holding the opinion that no 
machine on the market could be successfully applied to the 
seam as then worked. It is interesting to note that with both 
machines the men required inattendance were two road layers, 
a driver, a man shovelling out dirt at the sleeve, a man for 
timbering and spragging, and a man cleaning out the holing 
dirt. In addition to these six men, there was a representative 
of the manufacturers with the disc machine, and, with the bar 
machine, an electrician and, occasionally, his assistant. The 
author adds that, in the event of successful working, another 
man would have been required to clean away the dirt. 

The most important part of the Paper records the experience 
of electricaily under-cutting the ** Tupton " seam at the Digby 
colliery of the same company. This seam has a similar roof 
to the last referred to, is 2ft. 10in. thick, and lies on Hin. of 
“bats,” below which again is the fireclay. The upper 4in. 
to 6in. of this clay is practically free from iron-stone balls, 
and the holing is, therefore, made in it. By the system of 
working adopted, the face of coal lies practically in the direc- 
tion of the inclination of the seam (which has a dip of 1 in 9) 
and, in plan, at right angles to the line of cleavage plane of the 
coal. The plant comprises a dynamo for 400 volts and 
180 amperes installed at the New London colliery, where the 
shaft cables down the pit, which is 651ft. deep, are enclosed 
in 23in. diameter pipes hermetically sealed at the surface. 
From the pit bottom bitumen-insulated Callender cables (19/14) 
are carried a distance of a little over a mile along the under- 
ground roads to the Digby colliery, being fixed by tarred 
twine to the road props, &e. For safety, the mains of oppo- 
site polarity are run on opposite sides of the roadway. The 
holing machine was a specially built Hurd bar-cutter designed 
for 350 volts. It was at first fed below this pressure as the 
fall of potential is given as 100 volts (presumably at the usual 
current of 40 to 60 amperes). Subsequently, the dynamo was 
run up to 450 volts. 

The face of coal running practically in the direction of the 
inclination of the seam, the traverse of the machine when 
cutting would be alternately to the rise and to the dip unless 
it were used to cut in one direction only. At first the former 
system, of working to the rise and then to the dip was adopted, 
a 4ft. lin. bar being used when cutting to the rise and a 4ft. 
Jlin. on the return cut (to the dip) Working to the dip 
was found to be most unsatisfactory, the machine not cutting 
so much yardage or so freely as when traversed to the rise, 


whilst the operation of turning the machine round at the 
upper end took longer and was more expensive than is usually 
represented. The author enumerates the following good 
reasons for deciding, in future, only to cut to the rise, and 
then, on arriving at the top end of the face, to “ flit" or return 
the machine idle to the starting place at the lower end. 
* (1) The machine could not be turned and restarted until the 
coals last eut were all loaded out and an advance hole had 
been made for the next cut. This delay made it impossible 
to keep the machine at work, while, at the same time, the 
coal at the bottom end of the district was all loaded out ; (2) 
to avoid leaving so large an open space, unpacked, at each end 
of the face in which to turn the machine, which is 9}ft. long 
and weighs nearly 60 cwt. ; (3) because the machine cut better 
to the rise than to the dip, even when a drag is attached 
behind the machine; and (4) to obtain a fairly uniform daily 
output from the district." 

In consideration of (1), the route by which the machine was 
returned to the lower end of the face was circuitous, and it was 
at first run back on a low bogey, but subsequently a third rail 
was laid, so that the machine could be run back on its own 
wheels, the colliery road gauge being 18in. and the machine 
gauge 22in. The cost of turning the machine round only, 
when cutting both ways, was 2:3d. per yard of holing for a 
1551yd. face, 2:87d. per yard for 169yds. and from 5:43d. to 
584d. for a 58yd. face. Flitting" the machine on its own 
wheels, when cutting to the rise only, varied from 2:8d. to 
2:24d. per yard of holing for lengths of cut from 164yds. to 
175 ds. The difficulty of keeping the ends of the 4ift. bars 
from either cutting down into the ironstone nodules or else up 
in the “bats,” led to failure with bars of such length from the 
excessive heating and wearing of the cutters at the small or 
extreme end of the bar. From his experience with such bars 
the author arrived at the conclusion that a 4ft. bar was, under 
the conditions, the longest that could be successfully used, 
because of the difficulty of removing the dirt from the cut, and 
that à parallel instead of a taper bar would be an improve- 
ment. After trial of a 4ft. parallel bar, weighing 3251lb. (as 
against the 2811b. of the tapered bar), the author was very 
enthusiastic about its performance, and the data he gives are 
certainly most favourable to it. The rate of cutting 57yds. 
was 20yds. per hour, whilst the average current used was 
about 40 amperes, against 50 amperes with the tapered bar. 
It is added that **the machine cuts 20 per cent. more yardage 
and the holing dirt towards the extreme end was not 
pulverised into dust, but chipped off into pieces about the size 
of a nut, and readily removed by the tapered trailer-bar to the 
sleeve; this being due to the increased (peripheral) speed of 
the extreme end of the bar." 

With regard to the laying of the track for the machine to 
run on when cutting, a common practice has been to lay only a 
few pairs of rails at a time, the rails and sleepers already 
passed over by the machine being immediately taken up and 
relaid in front—in many collieries by the men working the 
machine. It was found that the greater part of the time of 
the cutting shift was absorbed in road laying ; the men working 
the machine not having time to pass the rails over when it was 
at work, it had to stand idle while the track was being laid. 
This method was therefore abandoned in favour of the whole 
length of track being laid during the opposite shift to the 
cutting shift —a man and a boy doing the work, and rails 9ft. 
long and weighing 291b. to the yard and free from rail and 
fish-plate holes being used. The same rails are used for load- 
ing out the coal. Quoting the author—“ Road laying for an 
under-cutting bar machine takes more time for a given length 
than for a wheel machine, and then it is not so firm ; this is 
due to the extra tilt that must invariably be given to the goaf- 
side* rail and the extra packing of this rail. It, therefore, 
lies less solid than if it were laid directly on the floor, and 
renders extra spragging essential. Thus road laying for a bar 
machine in hard holing, where the machine tends to push itself 
outwards, must be very carefully done." 

Whether hand or machined holed, the straighter the face of 
coal, whatever may be the direction in which it is worked, the 
more easily it is holed, the more ready does the coal fall, and 


* The rail most distant from the face of coal. 
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the less the percentage of small coal made. For this reason a 
good workman promptly straightens his face when he finds that 
from its becoming crooked his output is lessening. The making 
of extra cuts to effect this straightening when machine cutting 
is obviously very expensive, because of the large proportion of 
labour required to turn or to “flit” the machine; therefore, 
as the author points out, the straighter the face prepared for a 
machine the better will be its results, while careless road laying 
for a machine will quickly make a straight face crooked. The 
rails should be laid at a given distance, not from the coal face 
(which may not be straight, from irregular breaking off after 
the last cut), but from the inside limit of the last holing, and 
no variation should beallowed. The distance enforced hy the 
author to avoid unnecessary friction by the sleeve of the machine 
rubbing against the holing dirt is 15in. for a 4ft. bar and 20in. 
for a 43ft. bar. With 18in., however, a 4ft. bar seldom cuts up 
to 4ft., and with 20in. a 4ft. bar will cut 4ft. 2in. on an average. 

With regard to the cost of cutter renewals, the data is 
somewhat indefinite. It is stated that, made from the best 
steel at 52s. per cwt., lin. in diameter, the cutters cost 52d. 
each, including forging. They are first sharpened, then put 
on one side to cool, re-heated to a warm red, and afterwards 
dropped into water to cool. The total number of cutters sup- 
plied since the machine was started was 268, and the number 
of workable cutters couuted on June 20th of this vear was 
232, the number lost or scrapped being 36. From a log of 
working appended to the Paper, it appears that during that 
period the total distance holed was about 1,771yds., averaging 
3ft. 103in. under, and the number of times the cutters were 
changed for sharpening was 150, or from two to three times 
on an average for every 35yds. undercut. One set of cutters 
is stated to have cut a length of 45yds., 3ft. 11in. under. The 
usual time occupied in changing the cutters of a bar machine 
is given as about an hour. A reduction in the speed of the 
machine soon shows the driver when a set of cutters requires 
changing, and if he fails to take the hint he has to spend time 
in replacing fuses. 

An important matter is the clearing of the “ dirt“ from the 

holing cut. The problem of designing the machine that it 
shall do this etticiently has taxed and, in degree, may be said 
to have defied, the skill of all designers of bar-cutters. Mr. 
Walker's practical experience of the working of the Hurd 
. cleaner-blade is, therefore, valuable, though it is to be remem- 
bered that his conclusions are limited in application to the con- 
ditions of the seam he 1s working. He says, * The trailer-bar 
travelling behind the cutter-bar can be made to do much or 
little in bringing out the holing-dirt, according to the angle at 
which it is set to the cutter-bar ; but it is not wise to make it 
bring out too much dirt, because this will be at the expense 
of the cutting speed of the machine. There is, however, an 
efficient medium, and that is to arrange so that it brings out to 
the sleeve about one-third of the dirt made, the remainder being 
removed by the man or men employed for the purpose. . 
It is of the greatest importance that this work should be well 
done and the dirt properly removed from the extremity of the 
cut, otherwise the coal sits upon the dirt; thus it becomes 
difficult, if not impossible, to get it down for the loaders, and 
it renders the work of loading more difficult.” 

It is surprising to find the author of the Paper stating that 
the practice of making the machine cut itself into a solid face 
cannot be recommended in lieu of furnishing hand-holed 
starting as well as finishing places. The starting places 
require to be 6ft. in length and the finishing cut 12ft. long— 
both being obviously of the same distance under the coal as 
the length of the cutter-bar used. The extra finishing length 
is due to the cutter-bar being at one end of the machine and 
to the necessity of providing room for the haulage prop. The 
work of providing these hand-cut places is costly in hard 
holing, but they must be made for every cut or else headings 
driven in advance of the same widths. 

The author is not so enthusiastic as might be expected 
with regard to the advantage afforded by machines over manual 
labour in reducing the percentage of small coal. He admits 
that the saving is greatest where, in hand-holing, it is necessary 
to hole away a deep cut wholly or partly in the coal in order for 
the workman to have room to hole sutliciently far under, but that 


this saving is partly neutralised by the extra amount of small 
coal made in breaking the machine-cut coal for loading. In 
this connection it may be pointed out that, further on in his 
Paper, Mr. Walker adds his practical testimony to what has 
often before been found, that with hand-holing the weight 
comes over the face very irregularly, making it necessary to 
hole to a greater depth than in machine-holing in order to get 
the coal down without resorting to explosives, which, of course, 
shatter the coal considerably. He found that a coal face holed 
4ft. under by machine comes down quite as easily as one holed 
5ft. to 51ft. under by hand, the breaking off of the coal from 
the solid being much straighter and more uniform. 

A study of the log of the working between March 31st and 
June 30th last yields some interesting conclusions. Naturally, 
the current er pressure readings were taken near the dynamo 
at the top of the New London pit, but some correction for the 
loss in the mains may be made, since it is stated that the pres- 
sure drop between the dynamo and the cutting machine was 
about 100 volts. An analysis of the data in the table shows 
that cutting to the dip with a 4}ft. tapered bar, and making 
an undercut of from 3ft. 8in. to 4ft. 2in., the energy consump- 
tion (as measured near the dynamo) was, on an average, about 
2kw.-hours per square yard of holing. When cutting to 
the rise, using a 4ft. taper bar with cleaning blade, and when 
using a 43ft. taper bar without the cleaning blade, the average 
consumption was in both cases 1:38kw.-hours per square yard 
of holing. Cutting to the rise with a 4ft. taper bar, with 
cleaning blade, the consumption was about 1:22kw.-hours, while 
the 4ft. parallel cutter, traversed to the rise, consumed on an 
average about lkw.-hour per square yard of holing. About 
75 per cent. of these figures would give the consumption of 
electrical energy at the motor. | 

With taper bars the average speed of actual holing was 
about 12yds. length of under-cut per hour—the distance 
varying from 6yds. when cutting to the dip to a maximum of 
17:8yds. when cutting to the rise and working satisfactorily. 
With the parallel bar the speed varied from l4yds. to 22-6yde. 
per hour, the average being 17:3yds. The number of men 
employed at the machine was generally eight. The chief causes 
of unsatisfactory working appear to have arisen from faulty 
end cutters or their faulty arrangement on the bar. 

In general, it may be observed that many of the conclusions 
given or implied in the Paper must be regarded as peculiar to 
the local conditions, natural and artificial, obtaining in the 
author’s colliery. Thus, the substantial part of the Paper is 
based on working a face of coal running parallel to the inclina- 
tion of the seam, whereas, it may safely be said that generally 
the face is at right angles to the dip where the latter is 
moderate. Similarly, it appears that the face, in all the experi- 
ments, was at right angles to the cleavage plane of the coal. 

It is diffieult to see why it was necessary to elevate the 
goaf-side rail, or to account for the extraordinary time and labour 
required to turn the machine when alternately cutting to the 
rise and dip. On one occasion, it took 83 hours to perform 
this operation in a favourable place! Still, the data and 
practical experience recorded in the Paper is invaluable, 
especially as the author is evidently without extreme bias, 
either for or against the use of electric coal-cutting machinery. 

As giving an idea, if a faint one, of the practical difficulties 
attending the use of machinery at the coal faces of a mine, the 
remarks in the log of working given in the Paper would prove 
as salutary to the enthusiastic inventor of coal-cutting 
machinery as anything short of an actual experience in the 
working places of the mine. 


Police Telephones.— The Police Commissioner of New 
York City has made arrangements with the New York 
Telephone Co. for a complete police signal system on the 
Island of Manhattan. According to the Electrical World of 
New York the subject has been agitated for 15 years. To 
start with, there will be 661 telephones in iron boxes on 
poles, &c., at an annual cost of 820,855, inclusive of every- 
thing. Only policemen will carry keys. The boxes will 
be painted grey, and about loin. by 18in. The service is to 
begin by October. Brooklyn has an older svstem in use. 
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parts should be duplicated. The duplication of feeders to each sub- 
PROTECTIVE DEVICES FOR HIGH-TENSION station does not involve excessive expenditure when the generating 


ELECTRICAL SYSTEMS.* station is at the centre of the area of supply, as in Fig. 1, wherein 
| two feeders are shown running from the generating to each sub- 
BY W. B. WOODHOUSE. station ; where this is not so, as when a number of sub-stations are 


closely grouped, such an arrangement becomes too costly, and 
interconnecting cables must be run between the sub-stations to 
provide alternative ways of supply. Fig. 2 shows such an arrange- 
ment, which is the case more frequently met with. In the first 
arrangement, power always flows in the same direction along any 
cable; in the second, power may be required to be transmitted in 
either direction on any interconnector. 

Stresses on the System.—In switching on an unloaded cable a 
wave of pressure passes along the cable and 1s reflected ; there may 
be a rise of pressure to twice the working value. In switching on 
a transformer or an induction motor, or any apparatus with con- 
siderable inductance, the full pressure exists for the moment between 
adjacent coils, the greatest stress falling on the end coils. An 
inductive circuit has stored energy to the amount of I?L/2 joules, 


The extending use of high-tension polyphase transmission is 
resulting in a gradual standardisation of the methods adopted to 
protect such systems against breakdown, but there is still some 
considerable diversity of opinion shown. The writer proposes to 
diseuss several points in connection with the operation of a high- 
tension polyphase transmission system. 
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Nature of System.—Power is supplied to sub-stations through | which must be dissipated when the circuit is broken. In a trans- 
underground cables; in the sub-stations the converting machinery | mission system, such as is considered, this energy may be converted 
may consist of static transformers, motor-generators, and rotary | to the electrostatic form on opening circuit with a resultant rise of 
converters. The economical voltage of transmission is decided by | pressure; neglecting damping effects the pressure may rise to a 
the eost of cables; above 10,000 volts, step-up transformers are | value of E=I JLIC, or the rise of pressure is proportional to the 
needed at the generating end, but in such schemes as are working | current flowing at the moment of interruption. Pressure rise from 
or projected in this country 10,000 volts is the higher limit. The | resonance is not likely to oceurin commercial systems in this country. 
design of the system should be such that each part of the system is : 


A Protective devices may be divided into two classes: (1) Circuit 
automatically disconnected in the event of a breakdown of that 


N ; breakers ; (2) devices which prevent or relieve excessive rises of 
part; the continuity of supply being of primary importance, all pressure. 
* Paper read before the British Association. Circuit-breakers are required to operate automatically (a) on an 
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overload ; (b) on a reversal of the direction in which power is 
flowing. The overload, device should be fitted to every circuit- 
breaker; the use of the “return current” relay is limited to 
generator switches and those at the sub-station ends of feeders ; 
should one of a number of generators break down, power will flow 
from the sound machines to the faulty one when the switch auto- 
matically opens. In a feeder system as in Fig. 1, should one of a 
pair of feeders break down, power will flow into the fault from both 
ends, the reverse current relay disconnects the sub-station end, and 
the overload relay the power station end. In such a system as 
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Fic. 6.—Oir-BnRrak SWITCH USED AT PapEnNo IN 1897. 


is shown in Fig. 2, it is obvious that the interconnecting cables can 
only be protected by overload relays, The interval of time between 
the occurrence of an overload and the opening of the circuit should 
be inversely proportional to the magnitude of the overload —that is 
io sav, on a moderate overload there should be a time-lag of some 
seconds. A little consideration will show that all circuit-breakers 
on a svstem should be eapable of breaking the whole power which 
can flow into that part of the system. 


Fic. 7.—Brown, BOVERI OIL-BREAK SWITCH AS USED AT NEWCASTLE, 


Fuses.—The use of fuses as circuit-breakers on high-tension 
systems has followed from low-tension practice. There are two 
main types in common use—the one in which strips of fusible 
metal, 10in. or 12in. long, are enclosed in a porcelain or glass tube, 
the are being blown out by the heated air; the other type in 
which the fuse is a short wire or wires, Jin. to ĝin. long, held in 
tension by springs over a pot of oil, the are being quenched by the 
withdrawal of the contacts into the oil. In the first type, which 


finds extensive use on the Continent, the fuse strips are made of 


tin, aluminium or silver. Tin is most commonly used, but alumi- 
nium has been used because its high specifie heat has advantages 


where a large time-lag is required. The results of tests on these 
types of fuses are shown in Fig. 3, in which the time taken fora 
fuse to blow after the application of a definite overload is marked as 
& point on a curve. It will be seen that the second, the Ferranti 
type of fuse, blows almost immediately the current reaches the 
fusing value, whatever be the magnitude of the overload, but the 
long fuse takes many seconds to blow on a moderate overload, and 
an appreciable time even on a heavy overload; or, one has prac. 
tically no time-lag, and the other has too much on heavy overloads, 
In the design of fuse receptacles, it must be remembered that in 
opening a cireuit power is absorbed by the resistanee of the fuse. 
In an inductive cireuit the maximum power put into the fuse (a 
non-inductive receiving circuit) occurs when the resistance of the 
fuse is equal tothe impedance of the remainder of the system, andis 
E?/2(r+2). For the same power flowing under normal conditions, 
the power delivered to the fuse increases with a decrease of the 
power-factor. Practical experience fully confirms this, and a fuse 
which takes some seconds to blow will absorb a considerable amount 
of energy. The exact rate of variation of the resistance of the fuse 
is a matter of conjecture, but Fig. 4 shows curves plotted on the 
assumption of a uniform increase of resistance for two cases: 
1,000kw. at 10.000 volts cos @=1; 1,000kw. at 10,000 volts cos $2 
0:5. The inheritance of fuses from low-tension working has not 
been an unmixed blessing; they become unreliable with age, and 
as a switch is necessary wherever a fuse is placed, it is becoming 
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Fic. 8.—Orr-Bngrak SWITCH ror 40,000 VoLTS, WITH OVERLOAD 


EELEASE. Brown, Boveri & Co. 

increasingly the practice to attach an automatic relay to the switch 
and dispense with the fuse altogether. Potential transformers for 
operating instruments may be excepted from the above; the break- 
down of such transformers is of rare occurrence, and they are 
usually protected by fuses of the tube type. 


Switches.—It may be laid down as an axiom that any part ofa 
high-tension system which allows an arc to play in air is bad, on 
account of the dangeous pressure rises which may be occasioned. 
Air-break or “ lare " switches are hence to be avoided. Although 
a time lag is advisable on circuit-breakers, yet the circuit should be 
opened rapidly when once the operation starts; it is yet more 
important that the opening should take place when the current 
passes through its zero value. The results of many experiments 
seem to show that an oil-break switch does break circuit at the 
moment of zero current and for this reason such switches are now 
generally adopted. The switch gear is so designed that each switch 
is in a separate fireproof chamber of metal, brick, slate, or concrete. 
For safety the switches, bus bars, &., are placed some distance from 
the operator, the switches being operated by links and levers, chains, 
pneumatically or electrically. In a large board the operation by 
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means of electrical motors is the most convenient, as the ** control 
board" may be made quite small. Control by means of direct- 
current motors find most favour, as the direct current is used also 
in the actuation of the relays, and may be supplied from a storage 
battery which is used for exciting. "There should be no possibility 
of an arc on one phase of a switch passing to another phase or to 
any other metal work. In switches for large currents contacts 
external to the oil are sometimes fitted so that there shall be no 
danger from heating of a contact in the oil; these external contacts 
do not make or break circuit, but are in parallel with the oil-break 
contacts when the switch is closed. Fig. 5 is a typical example of 
an oil-break switeh for heavy work, made by the British Thomson- 
Houston Co. The switch is operated by a direct-current motor 
seen at the top. Circuit is made or broken on each pole in two 
evlindrical oil vessels containing the contacts, the top contacts con- 
sisting of two rods yoked together and sliding through insulators. 
All the Jive metal parts are in compartments made of brick and 
soapstone slabs, connection to the operating gear being made by 
wooden rods. The motor works a crank through a worm gear. 
When the crank is on a dead centre a spring is compressed 
ready to operate the switch; the slightest movement of the 
motor causes the spring to come into play, at the same moment 
a friction clutch releases the motor from the gear, the motor 
continues running until it has compressed the spring ready 
for the next operation, when an automatic switch opens the 
motor circuit and lights a lamp to indicate that the switch has 
acted. The motor is controlled by a double-throw hand switch ; 
the automatic overload or return current relays operate by closing 


Fic. 9.—OvERLOAD RELAY WITH ADJUSTABLE Time Lad. 


the motor circuit. The first oil-break switch to be put into prac- 
tical use was at the Paderno power station in 1897. This was 
designed by Messrs. Brown, Boveri & Co. for three-phase currents 
at 16,000 volts. Fig. 6 shows the general arrangement of this 
witch, with the oil-chamber removed. Fig. 7 shows a hand- 
operated switch, of which a large number are in use on the system 
of the Newcastle Electric Supply Co. There is one oil-chamber for 
the three phases, but a wooden lining partitions the chamber into 
three. There are six fixed contacts and three copper bridging pieces, 
which are moved vertically to make or break circuit. Underneath 
each pair of contacts wil be noticed a small board, which moves 
up and down with the bridging pieces and churns the oil at the 
moment of make or break, thus minimising the danger from car- 
bonisation of the oil. The writer has tested this type of switch 
severely at 6,000 volts and found it in every way satisfactory. A 
similar type of three-phase switch, also made by Messrs. Brown, 
Boveri & Co., but for a higher voltage, is shown in Fig. 8. The oil 
chambers are lowered down, showing a six-fold break on each pole ; 
the design of the insulators is especially good. To the left hand of 
the cover will be noticed the automatic tripping device which opens 
the switch in connection with an overload relay ; the switch is 
closed by hand. 


Overload Relays.—These are usually worked by series trans- 
formers in each phase, the secondary current passing through a 
solenoid, which actuates the tripping device. A representative 
device for obtaining a time lag in operation is as follows (Fig. 9) :— 
The secondary current of the series transformer passes round the 
windings of a magnet between the poles of which is a copper disc 
capable of rotating; on the same spindle as this dise is a small 
drum to which a weight is connected by a fine cord. Normally the 
disc is stationary, the tendency to rotate being balanced by the 
moment of the weight; on an overload, the disc rotates and winds 


up the weight, which closes an auxiliary circuit and thus opens the 
main switch. The rate of rotation is proportional to the current 
flowing in the main circuit, and the time lag may be adjusted by 
altering the length of the cord. Such an arrangement is very 
sensitive and works well. 


NReverse- current Relays.—Such devices are actuated by the 
secondary current of a transformer having two or more primary 
windings—one in series with a line, the other across two lines. 
Under normal conditions the fluxes produced by these windings are 
in opposition, that of the potential coil being the stronger, but when 
the power flows in the reverse direction a current is generated in 
the secondary circuit which works the relay. Should a generator 
break down, in the majority of cases the current passing will be the 
short-circuit current of the machine (great enough to work an over- 
load relay), but at the same time the pressure across the terminals 
of the alternator (and the transformer) may fall to zero, and the 
relay not act. For these reasons return-current indicators find 
more favour than relays; the indicator, usually a coloured lamp, 
shows which part of the system is at fault, and the switch is operated 
by the attendant. A very neat reverse-current indicator is that of 
Mr. Andrews, described in his Paper before the Institution of 
Electrical Engineers in March, 1903. 


Devices which Prevent or Relieve Excessive Pressure Rise.— 
The causes of pressure rise in a system are set out above. Any 
device which only acts on the switching on or off of a cable is a 
partial safeguard, which should not be used if a complete safeguard 
can be found. For such a purpose as the above, series resistances 
(liquid) and choking coils have been used and in many cases after- 
wards discarded. Spark-gaps which remain always connected 
across the cores of each cable meet every rise of pressure, from 
whatever cause, but have disadvantages. The most sensitive spark- 
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Fic. 10.—DIAGRAM or CONNECTIONS or SWITCH WITH SLow SWITCHING-IN 
Device For IxpvcrioN MOTOR. 


FROM LINE 


To MOTOR 


gap consists of needle points in air, the disruptive voltage being 
almost independent of humidity and dust, but the passage of a small 
spark will destroy the points. "The horn arrester in which the arc 
is struck across the lower extremities and rises until it breaks has 
found extensive use. The Wurts arrester has a number of brass 
cylinders with knurled or smooth surfaces placed with their axes 
parallel and with equal gaps between them. In this type the nature 
aud mass of the metal chills the are which may be formed. A 
modification of the above consists of two concentric cylinders, the 
ends of the outer cylinder having conical additions. The are is 
chilled as in the Wurts, and blows itself out as in the Siemens type. 
Series resistances are occasionally used with the idea of minimising 
the rush of line current which may follow a discharge. The writer 
has found the Wurts type to be fairly reliable, but when dealing 
with large rises of pressure and large powers, the discharge localises 
on the cylinders and forms blisters, sometimes fusing the rollers 
together. In all the above an arc in air may form with consequent 
danger to the system, and for this reason the writer has tried the 
effect of immersing spark-gaps in oil. The disruptive strength of 
some mineral oils is about equal to that of air, so that the distance 
between the gaps need not be made smaller. The gaps are protected 
from dust and moisture, and the sparking distance remains constant. 
The arc is extinguished in the oil as in the oil-break switch, and it is 
reasonable to suppose that it is extinguished at the instant of zero cur- 
rent. On the disturbance of a system due to sudden change of current 
flowing, these gaps must be capable of absorbing a considerable amount 
of energy, the energy of the surge, and are, therefore, liberally propor- 
tioned. To test the oil-immersed spark gaps, the following experi- 
ments were made. The oil-gaps were set to discharge at 8,000 volts 
on an inductive circuit and shunted by a pair of needle points set to 
discharge at 10,000 volts. On the application of 8,000 volts the gaps 
worked, the arc being extinguished in the oil; the applied voltage 
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was gradually raised to 10,000, but the oil-gaps worked in every 
case; the needle points never came into action. The test was then 
repeated with both sets of gaps in air, when the needle points 
sometimes acted before the horns. 

Switching Inductive Apparatus.—On switching on a transformer 
or induction motor, the full pressure may mornentarily exist between 
adjacent end coils with consequent breakdown ; this abnormal stress 
may be minimised by switching on slowly through a resistance. As 
an example Fig. 10 shows the arrangement of a switch for use with 
a three-phase high-tension induction motor. The switch has three 
extra terminals connected to water resistances; on switching on, 
these resistances are first put in series with the windings of the 
motor, then short-circuited, and lastly cut out; on switching off, 
the reverse operation takes place. 


ON SINGLE-PHASE REPULSION MOTORS.* 


BY WILLIAM CRAMP. 


It is a matter of common knowledge that if it were possible to 
construct a single-phase alternate-current motor having the charac- 
teristics of a direct-current series motor, and no serious drawback, 
it would find a very extensive application, on account of its extreme 
suitability for the transmission of power, especially in connection 
with railway work on long lines. There are many forms of single- 
phase induction motor on the market, some of which are, for cer- 
tain purposes, very useful. Yet, in spite of these, the single-phase 
motor is avoided wherever possible, as is clear from the many costly 
alterations which are being carried out in this country. It is only 
necessary to mention a few examples of this. In Croydon a direct- 
current plant has been laid down for the centre of the town, solely 
to provide for motors, in addition to the already existing alternating 
supply. The City of London Electrice Lighting Co. are slowly 
replacing alternating by direct current for similar reasons. The 
towns of Coventry and Sheffield are introducing two-phase in place 
of the existing single-phase system. No doubt, much of this will 
be changed if the Baltimore and Annapolis Railway is successful, 
since that will demonstrate the existence of single-phase motors 
comparable to the direct-current series motor, and the extreme 
simplicity and flexibility of the single-phase system will again 
recommend its adoption in cases where three-phase plant is now in 
contemplation. At present there is a choice of three types of motors 
on single-phase systems. 

1. The Synchronous Motor.—The disadvantages of this form, 
where starting and stopping is frequently necessary, are sufficiently 
obvious. 

2. The Asynchronous Induction Motor.—The disadvantages of 
this motor are that special devices, always cumbrous and often very 
expensive, must be employed to start it up, and even then a current 
usually considerably in excess of the full-load current is needed to 
run it up to speed under load—often a grave objection on lighting 
circuits. Moreover, even under favourable conditions, the power- 
factor is poor, the efficiency not high, the possibilities of varying the 
speed almost nil. 

8. The Series Alternate-current Motor.—This motor bids fair to 
rival the previous forms for general application, and will, as we have 
said, be thoroughly tested on the Baltimore and Annapolis Railway. 
Its disadvantages are that the frequency at which it is most successful 
is very low, thus rendering it inadmissible on lighting circuits, while 
its power-factor tends to decrease with load, and pressure difficulties 
at the commutators almost unavoidable. The only other type at 
present practicable is the repulsion motor. For several years past 
I have been working to ascertain the lines on which really efficient 
and satisfactory motors of this type might be designed, and I now 
believe that repulsion motors may be built up to at least 20 H P., 
which will compare favourably with any type of motor at present in 
use. In its simplest form the repulsion motor consists of a laminated 
electromagnet or stator excited from the single-phase mains, and an 
armature or rotor wound almost exactly like the armature of a 
direct-current machine, and fitted with a similar commutator. 
Brushes rubbing on this commutator are set at a particular 
angle and short-circuited. The alternating flux set up by the stator 
induces in the coils of the rotor currents in such directions that the 
coils carrying them tend to move out of the inducing field. The 
action is exactly the same as that shown by Prof. Elihu Thomson 
to exist when a plain copper ring is brought into the field of a 
solenoid excited by an alternating current. Figs. 1 and 2 show 
clearly the two main forms of repulsion motor. In Fig. 1 the 
angle is usually 45deg. or less. "This type has the following pecu- 
liarities :—(a) the E.M.F. of a quarter of the rotor opposes that of 
the other three quarters, leaving half the rotor for useful E.M.F.; (b) 
the rotor current passes through all the coils, whether in a useful 
position or not, thereby increasing the C?R loss; (c) a quarter of 
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the rotor gives a torque opposing rotation; (d) individual coils 
short-circuited by the brushes are constantly giving a torque 
opposed to rotation, and so cause difficulties with commutation, 
These disadvantages led me to construct repulsion motors on the 
lines of Fig. 2; and it is partly due to the adoption of this form that 
I have succeeded in obtaining satisfactory commutation. The diffi 
culties of construction, chief among which is commutation, have led 
most writers to speak of repulsion motors with much distrust. 
Thus Elihu Thomson, whose patent of 1889 eovers the whole 
principle of repulsion motors, refers to them as capable of giving out 
considerable power,“ though with what economy is unknown." Prof. 
Jackson condemns them as“ bulky, expensive and inefficient," though 
he adduces no evidence in favour of this verdict. Mr. Steinmetz 
writes they have the disadvantage of using only part of the rotor," 
but as recently as December, 1902, he said that he believed better 
results were to be obtained from them than from series alternate 
motors. To show how very misleading are these statements, I here 
add: (1) That Mr. Parshall proposes using only 50 per cent. of the 
armature for his recent direct-current machines. (2) If the coils of 
the rotor are only half of them used at any given instant, it is 
obviously possible to work at a higher current density. In one of 


x 
VE. 


S 718 


5> 


my experimental motors I have had 8 amperes through No. 21 wire 
without serious heating. (3) In such alternators as the Mordey- 
Victoria, only half the armature is ever really active at one time. 
The chief difficulties in the construction of repulsion motors are : 
(1) Liability to vicious sparking and (2) difficulty in obtaining a 
high power-factor. In the first form of repulsion motor which I 
tried I found that the spark was almost as great on closing the coil 
as on opening it. In order to investigate this, I had some experi- 
ments carried out on the opening and closing of circuits, of which I 
now relate briefly the results. With an inductive circuit there was less 
tendency to spark on the make than with a non-inductive circuit, and 
there was much less tendency to spark on the make with copper than 
with carbon contacts. I find, on the whole, that to avoid sparking on 
the make, a good, firm, clean, low-resistance contact is adequate. 
For this reason I have so far used copper brushes in the motor, but, 
despite this, the choice between carbon or copper has to be decided 
by the consideration of the whole of the circumstances, which 
would be too long to discuss now. With copper brushes I have 
been able to get absolutely sparkless commutation, working from 


Fio. 2. 


nothing to full load, on a motor whose design was distinctly faulty. 
These results refer more particularly to motors of the class repre- 
sented by Fig. 2, whose only disadvantage is the long arc of brush 
contact, entailing corresponding friction. Having by copper brushes 
provided for closing the circuit sparklessly, I was enabled to obtain 
sparkless opening by means of the same principles that are employed 
in what is known as resistance commutation "—that is, providing 
a sufficient interpolar space to enable each rotor coil to pass entirely 
outside the magnetic field, so that the current can die down before 
the opening of the circuit. It is obvious that a form of commuta- 
tion might be employed corresponding to what in dynamo design I 
call E. M. F. commutation” (a term which explains itself); or, 
better still, a combination of E.M.F. and resistance commutation ; 
and às the output of the motor undoubtedly increases with pole 
width, it might pay to use one of these modifications, on which 
point, A Sg I am at present experimenting. In considering the 
actual design of a repulsion motor, the first object is to decide which 
form of commutation you are going to rely upon. Having settled 
this, the form of stator is practically fixed, for if resistance commu- 
tation is to be relied on entirely, the stator must have distinct poles 
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—by this I mean that there must be considerable air-space left 
between one polar winding and the next, as in the direct-current 
machine. On the other hand, if E M.F. commutation be used, the 
stator may be built exactly like that of &n ordinary single-phase 
motor. Ihave tried both fornis, and find that while both may be 
rendered sparkless between certain limits, the former gives good 
commutation over a wider range, while the latter gives better start- 
ing torque and better power-factor. But I would insist on the fact 
that every form of repulsion motor may be rendered sparkless if 
the design of the rotor winding is properly considered. Thus, what 
has been hitherto the great disadvantage of the repulsion motor 
disappears. 

We therefore proceed to consider the design of the rotor winding. 
We may choose an arrangement such as that in Fig. 1, or a modi- 
fication of Fig. 2. The salient differences between these two forms 
are: (1) In Fig. 1 all the short-circuited coils are in series, while in 
Fig. 2 they are in parallel; (2) in Fig. 1 the rotor current always 
passes through the whole of the rotor coils, whether active or 
useless; in Fig. 2 this is obviously not the case. If the rotor 
winding has to carry a large current, Fig. 2 is not very suitable 
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on account of the fact of the large heating that takes place at 
the commutator, and the large proportion which brush resis- 


tance bears to the resistance of the coil lying between any 
given pair of segments. I have already stated, under the head 
of ** Commutation,” other reasons for selecting windings of the type 
of Fig. 2, but I ought to add that recent experiments with windings 
of the type of Fig. 1 impress me very favourably, and all motors at 
present under construction are of this type. In actual experiment with 
windings like Fig. 2, I have found that if the rotor is of the closed- 
coil type, as shown, besides those coils actually short-circuited, there 
are other closed circuits carrying useless, or even harmful currents. 


Fia. 44. 


Fio. 4B. 


Hence, in the particular motor on which most of these experiments 
were made, the winding has been altered to that of Fig. 8, thus prac- 
tically converting the rotor into an open-coil armature, with two coils 
in parallel. These considerations determine the type of rotor winding, 
and we now pass to the discussion of the E. M. F., current, torque, 
&c., taking first the case of a bipolar motor with a single coil, as in 
Fig. 44. This diagram is really a simple case of Fig. 2. If the 
pole arc is 50 per cent. of the pole-pitch, and equal to the width of the 
coil, and the distribution of magnetic flux radially around this pole 
arc is sinusoidal, then the E. M. F. set up in the coil is a pure sine 
wave. If, however, the flux is distributed uniformly radially over 
the pole are (as is more probable in an actual machine), the lines 
enclosed by the coil when the field is constant are as represented in 
Fig. 48. This is a sine wave with some odd harmonics, which are 
of small importance in the present case ; the third harmonic, which 
is the largest, has an amplitude of only 1/9, the fundamental. I 
shall assume, then, for present purposes, that both the time varia- 
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tion of the main flux and the time variation of the area of the coil 
with respect to the total flux are both sine functions. Wethen have, 
if number of turns on the stator winding = ti, number of active turns 
on the rotor ai, maximum magnetic flux per pole F, speed of 
motor in revolutions per second 7, periodicity of stator current in 
periods per second =f, R.M.S. primary E.M.F.=e,, R. M. S. secondary 
E. M. F. ei. Then it is found that 


e 7 e 1«(7) 


‘which means that the secondary E.M. F. may be represented by the 
‘resultant of two lines at right angles, as shown in the phase diagram 


(Fig. 5). 


Fic. 5. 


Passing on to the equations for current, we have, upon closing 
the circuit when one side of the coil is just coming into the field, a 
current made up of two terms—(A) the exponential term, (B) the 
ordinary sine wave. The term (A), which may usually be neglected 
in other alternating-current apparatus, is often, in the case of the 
repulsion motor, of great importance. It is extremely difficult to 
show the value of this term in any phase diagram, but its general 
effect is to shift the rotor current slightly forward in phase, and to. 
cause the torque of the rotor to sink to zero at a lower speed. The 
eases in which it is of greatest importance are those of the type of 
Figs. 2 and 8, in which the number of turns per coil is large. I 
found its effects to be very strongly marked in the first two motors 
I made ; but I do not anticipate that in future designs its effect will 
be so marked, for two reasons :—First, because I now aim at few 
turns per rotor coil; and secondly, because I use a greater number 
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of commutator segments. Coming now to term (B), I think it is 
easier to consider the action of the motor from the standpoint of the 
Heyland diagram. In Fig. 6 we havea representation of the trans- 
former diagram. S is the stator, R the rotor. The former is 
supposed to be supplied at constant voltage, and the flux, therefore, 
at TT is an alternating one of constant value. Let this be repre- 
sented by OF (Fig. 5). 

Now, we may resolve the field OF in two directions in space— 
viz., along the line of the brushes and at right angles thereto. FD 
and DO will represent these components, the point D lying upon a 
semicircle, as shown. The angle DFO is that corresponding to A 
in Fig. 4. DF now represents the field which vibrates through the 
rotor coil, and DE, at right angles proportional to it, must represent 
in time the E.M.F. generated in the rotor coils. (it is better to 
keep time and space separate by arranging all quantities in phase 
in time in one plane. Thus DE would be drawn in a plane at right 
angles to that containing DFO, as is done in the author's model.) 


- 
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Tho E.M.F. DE may be resolved into two components at right 
angles in time, DG, GE. Of these two, GD is proportional to the 
CR drop in the rotor coil, and hence to scale (with constant rotor 
resistance) represents the magnitude and phase of the rotor current. 
GE represents that component of the rotor current tending to 
demagnetiso the stator. The angle f» is the angle of lag of the 
secondary or rotor current. As d» increases, the rotor CR drop DG 
decreases and the rotor demagnetising component increases till 
EG=ED, when the rotor current is zero and the field FD is 
balanced. Now, since DE is proportional to DF, it may be drawn 
of the same length. Then the semicircle DGE may be applied to 
the line DF, so that E falls on FDG and EG becomes FG’, and 
shows the way in which DF becomes gradually balanced. The 
angle G'DF then GDE =p, Now, the component of DG in phase 
with DF or DO is the projection of DG on DF- DC- DG sin h}. 
This component multiplied by DO is proportional to the torque of 
the motor—7.c., the torque varies as the area of the triangle DCO. 
We have rotor current x DG x DE cos Sn; 


DE x DF zOF cos OFD=OF cos x; 
DO = FO sin A; 
DC = DG sin G. 

Hence torque at starting = DC x DO; 


=DE sin H cos n x OF sin M; 
=OF . OF . sin J cos n sin A cos A | 


sin À = Cos À ? 


sin G = cos Py when a 


which is a maximum when { = =, dea 
v2 
and $,— 45deg. 

Now, OF « primary voltage (nearly). Hence the starting torque 
is proportional to OF, t.e., to the primary voltage?. 

These are the starting conditions. 

Running Conditions. — Directly the starting torque is large enough 
the rotor begins to revolve, the coil F (Fig. 4) tending to set itself so 
that it encloses à minimum of the magnetic lines issuing from the 
stator. Thus motion takes place in the direction of the arrow in 
Fig. 4, and this must bo due to the fact that the current sets up a 
field in the rotor coils which is on the whole of opposing—4.c., 
identical polarity to that existing in the stator. Thus, if at a par. 
ticular instant (in Fig. 4) the polarity of the stator is north, as 
marked, the polarity of the rotor field, due to the lagging rotor 
current, must at the same instant be north. At this particular 
instant the lagging rotor current must be in the direction shown by 
the cross (+) and dot in Fig. 4. By Lenz's law the E. M.F. set up 
by rotation must oppose this current. Therefore, directly the rotor 
begins to revolve the rotor lagging current is reduced, or. in other 
words, the coeflicient of self-induction of the rotor coil is virtually 
diminished. Suppose, now, the rotor is running, then the coil shown 
in Fig. 4, immediately it moves, would have its place taken by tlie 
one next it, and thus, although the rotor revolves, we may, as it 
were, speak of an “ equivalent stationary coil," whose axis is settled 
by the diameter upon which the brushes are set. Considering now 
the coil F shown in F'ig. 4 as representing this equivalent stationary 
coil, we see that its coefficient of self. induetion may be altered to 
a certain extent by moving it round in the direction of rota. 
tion. In this way, however much the phase of the rotor 
current. may be altered. by the H. M. F. due to rotation, the 
original conditions may be reproduced by moving the brushes in 
the direction of rotation. Theoretically, this may be carried on till 
the axis of the coil is at right angles to the axis of the field, when 
the speed of the rotor is infinite. Naturally, in practice there is a 
lmit, depending upon the particular form of stator and the torque 
necessary to overcome the friction of the rotor bearings, Xc. In 
order to show this E. M. F. due to rotation in Fig. 5, we remember 
that it is really produeed by the field DO, and, therefore, will be at 
right angles to DO in time. Thus, it may be represented by De, 
and its effect is obviously to reduce the secondary lagging current, 
thus reducing the primary lagging component and the total primary 
current. With increasing speed, then, the point g will tend to travel 
along its semicircle. The value of the component i 

ei b . ei z n 
DE-2-—. 5, whilst De ⸗ 1 2. 
J2 t v2t f 
Thus, at synchronism Dc=DE, and if the motor started with 
maximum torque the point g wil have arrived at E when the 
motor arrives nt synchronous speed. 

The above results are only approximately correct, for the follow- 
ing reasons :— We have assumed conditions of constant field whieh 
do not exist exactly in ordinary conditions. Again, we have 
assumed that the eurrent-couductor distribution around the rotor is 
sinusoidal, which is not true, and that the number of conductors 
acted upon by the field DO is the same as that under the influence 
of the field PF. Later 1 hope to have an opportunity of showing 
how each of these peculiarities affects the phase diagrams already 
given. For the present it is important to note that the machine will 
generate tf revolved in the direction opposite to the arrow in Vig. 4. 
Since the law of the diagram is so simple, a model may easily be 


constructed, ruled by the fact that OF is of constant length, and the 
point D moves along a semicircle. From this model the values of 
primary and secondary current, torque and power-factor may readily 
be deduced, and the following peculiarities may be noted :— 


1. The torque depends on the relative phases of stator and rotor 
currents, and at starting it is à maximum when the power-faetor is 
about 70 per cent. At any speed the torque will always be a maxi- 
mum with about this power-factor, but in order to keep this maximum 
torque the brushes would have to be gradually moved in the dircc. 
tion of rotation as the speed rose. In the case of small motors, I 
should say that there is no reason at all why the brushes should not 
be moved forward, either automatically or by hand in this way, 
since, as already shown, sparking diflieulties may be completely 
overcome. 

2. Power-factor.—If maximum torque is required of the motor 
at starting, and the brushes are to be kept fixed, it follows that the 
power-factor can never excecd 70 per cent. This at first sight 
appears a serious drawback, but in actual practice there are many 
cases where it will be no disadvantage at all. Take, for instance, a 
small printing establishinent, or a tramway system of no great 
length. The disadvantages of the lagging current are two-fold: 
(1) CE loss in the line—of small importance, as we have supposed 
the line short ; (2) reduction of the voltage at the generating station 
by reaction upon the alternator ficlds, which is clearly counter. 
balanced by the fact that the power-factor of such motors is a 
maximum at starting and gradually decreases as the stator current 
decreases while running. Thus the actual value: of the lagging 
current will not vary very seriously, and, so far as the engineer at 
the central station is concerned, should cause no trouble. In fact, 
the motor is in this respect in as good a position as a poly phase motor 
started with resistance in its rotor circuit, and in a far better position 
than any ordinary single-phase induction motor. In the case of large 
motors or long transmission lines, the power-factor of the motor 
with maximum torque at high speeds may be very materially 
increased. Perhaps the best way of doing this is by means 
of slip-rings attached to the rotor windings, just as if it were a 
rotary converter. Resistances inserted between these slip-rings are 
gradually cut out as the speed rises, so that the motor finally acts 
as an induction motor, a device of mine incorporated in a repulsion 
motor, arranged at the Central Technical College three vears ago, 
and which I see from an article by Herr Schüler in the Electrical 
Engineer of September 4th, has recently been the subject of an 
English patent. 

3. Efficiency.—In any class of eleetromotor this is bound to 
depend largely on the amount of material put into it. Comparison 
is, therefore, adinissible between motors of diflerent types and of 
the same weight. ln this connection my present experience does 
not enable 1ne to give any definite figures, but I should say that the 
repulsion motor for a given power will be heavier than the corre- 
sponding polyphase motor, and lighter than the single-phase motor 
with its starting apparatus. Considering the enormous waste of 
energy in starting the latter, the repulsion motor will be far more 
economical of energy for non-continuous running. Unfortunately, 
detailed results of actual output per kilowatt during continuous 
running are not yet forthcoming from any source. 

4. Starting Advantages.—Under the best circumstances the 
repulsion motor may be started under full load with a current only 
slightly exceeding the full running current. This great advantage 
is obtained without any expensive and cumbersome starting arrange- 
ment, and it is this which must be put forward as the great advantage 
of this type of motor. Of course, at starting the motor is really 
a special case of the split-phase type of motor, and the only reason 
why it is so much better than other motors depending on this 
principle is that the phase splitting is performed by the motor itself, 
and depends on no additional apparatus. Further, by careful 
design the phase difference produced at starting must be so very 
much greater here than in any starting apparatus for single-phase 
motors, except such as depend on the introduction of a very large 
condenser. 

This Paper must, of course, be considered as preliminary, in that 
no curves of results are given, but these I hope to have ready to 
publish shortly. 


THE POWER BILLS OF 1903. 


At various tines during the Parliamentary Session we gave maps 
and full particulars of some of the electric power supply bills. pro- 
noted in 1903. ‘Those dealt with were the Carmarthenshire scheme 
(The Ileetrician, June Athy, the Fife scheme (The Pileetricutit, 
Mav 22nd). the Somerset scheme (The Electrician, May sth, and the 
North-Western Electricity and Power Gas scheme (The Electrician 
May 15th and 22nd). Two others, however, passed through Parlia- 
ment as unopposed ancasures—-viz.. the Scottish Central and the 
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Shropshire and Worcestershire schemes. These completethe list of bills 
which sought new areas. In addition, the Newcastle-upon- Tyne 
Electric Supply Co. obtained powers to absorb the Walker and 
Wallsend Union Gas Co.'s electric supply undertaking, the Cleve- 
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land and Durham County Electric Power Co. were granted some 
additional borrowing powers, and the North Metropolitan Electric 
Power Distribution Co. received authority to acquire the electricity 
undertaking of the Willesden Urban District Council. 


Scottish Central Electric Power Co. 


This company, whose Act received Royal 
Assent on August 14th, has an area of about 
400 sq. miles, which takes in the whole of the 
counties of Linlithgow and Clackmannan and 
a portion of the counties of Dumbarton and 
Stirling, as seen on the map. The district, 
alike with that of the Fife Electric Power 
Co., whose area adjoins, is very full of iron and 
engineering works, collieries, brickfields, lime 
works, quarries, mills, factories, &c,, but no 
supply of electricity on & large scale at present 
exists. There are municipal undertakings at 
Stirling and Falkirk, and the British Electric 
Plant Co. supplies current to the Alloa District 
Council, but these exhaust the available facili- 
ties. Land has been scheduled for three gene- 
rating stations—viz., a& Westfield in the county 
of Linlithgow, Bonnybridge in the county of 
Stirling and Alva in the county of Clack- 
mannan. 

The conditions of supply are similar to those 
contained in other power acts — viz., to 
authorised undertakers in bulk and to persons 
requiring a supply for power. No supply is to 
be given in any area in which other under- 
takers are authorised to supply without con- 
sent, the Board of Trade being the arbitrator 
in the event of such consent being unreasonably 
withheld. The company takes the right to 
apply for provisional orders under the Electric 
Lighting Acts, and also to acquire by agree- 
ments any provisional orders granted to 
others in its area. A substantial commence- 
ment of its works within two years is enforced 
upon the company by its act, and if a supply 
shall not be available in four years, if required, 
the whole or a portion of the powers under the 
act shall cease. 

The capital of the company is £600,000 in px 
£10 shares, with the usual one-third borrowing 
powers. The first directors are Messrs. T. O. 
Callender, W. S. B. McLaren, D. Russell, 0 2 
J. A. Hood and three others not yet nominated. 
Under clause 71 of the Act, interest out of 
capital during construction may be paid at the 
rate of 8 per cent. per annum. 

The maximum charges for current under this Act are 8d. per unit 
for the first 400 hours of maximum demand and 2d. per unit for 
any further quantity. 

The engineers to the scheme are Messrs. Bramwell and Harris. 


** The Electrician” 


SHROPSHIRE & WORCESTERSHIRE 
ELECTRIC POWER COMPANY. 


North Western Electricity and Power Gas Corporation. 


In our issues for January 16th and May 22nd we gave full par- 
ticulars of the area and scope of this scheme. When the bill came 
before the House of Commons Committee, however, after it had 
been passed by the House of Lords, the area of the scheme 
was reduced by having the whole of the county of Cheshire 
excluded. 


Shropsbire and Worcestershire Electric Power Co. 


As will be seen, the area scheduled by this company embraces 
the whole of the counties of Shropshire and Worcestershire. Situate 
within these counties are quite a number of authorised undertakers, 
including the Corporations of Worcester, Oswestry, Shrewsbury, 
Oldbury and Wellington, and the Kidderminster and District Elec- 
tric Lighting and Traction Co. and the Oswestry Electric Lighting 
Co. In every case, however, the Power Company has placed itself 
unreservedly in the hands of the undertakers in question and has 
undertaken not to supply within these areas without consent, no 
question of unreasonable withholding of consent and arbitration by 
the Board of Trade being raised. Apart from these particular 
instances, however, the standard clause will operate—viz., that the 
consent of any authorised distributor may be dispensed with at the 
discretion of the Board of Trade. 

Land for two generating stations has been scheduled - viz., at 
Hadley, Salop and Upper Mitton, Worcestershire. The company 
has to make a substantial cornmencement with its works within 
three years and if no supply is available, if required, after five years 
the Board of Trade has power to order that the whole or any portion 
of the powers of the company shall cease. The company may apply 
for provisional orders under the Electric Lighting Acts, and nothing 
in the Act prevents any corporation or person applying for similar 
powers. 

The capital of the company is £300,000 in 60,000 £5 shares with 
one-third borrowing powers. The first directors are W. Marchant, 
W. B. Martin and C. H. Binney and two others. In this case no 
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powers are taken to pay interest out of capital during construction. 
The maximum charges under the act aro 8d. per unit for the first 
200 hours of maximum demand, and 2d. per unit for any further 
quantity. 
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AMERICAN ELECTRIC RAILWAYS. 


In our issue of August 14th there appeared the first of a 
series of articles entitled“ The Economy of a Typical American 
Interurban System,” in which are described exhaustive tests 
carried out upon one of the longest electric railways in the 
United States of America—viz., the Union Traction Company. 


It is interesting to compare, roughly, this system with any 


railway of similar magnitude in this country. There are about 
200 miles of single track, distributed among six counties, 
having a total population of only 350,000. This fact alone at 
once intimates that the conditions are vastly different to those 
in England, where no railway has to work under such unfavour- 
able conditions. Italso goes to show that what isan accomplished 
factin America is scarcely possible here. The Union Traction 
Company’s carsrun through sparsely populated districts, and are, 
therefore, able to attain high speeds ; this would be absolutely 
impossible in England. The nearest approach to this system 
which we have is the South Lancashire tramways, and although 
the system is only 39 miles in length, yet it goes without say- 
ing that no person would think of travelling from Liverpool to 
Bolton by tramear while the railway existed, owing to the 
length of time required. But by the Union Company's service 
a distance of 60 miles is covered in two hours, in spite of 8 
miles of this having to be traversed at 12 miles per hour. 

In certain cases the motors on the cars are operated when 
more than 50 miles from the power house; but although it 
might be thought that this would lead to low efficiencies, it is 
seen that, as a matter of fact, such is not the case. The 
efficiency of the generating station is exceedingly high, the 
nature of the load curve being largely responsible for this. 
From 6 a.m. to 9 p.m. the load is fairly constant, not varying 
more than about 700kw. in 2,500kw. The efficiency curve is 
very flat for about 23 hours of the day, the whole system 
being shut down from 2 a.m. to 4 a.m. In the tests no less 
than 6:39 per cent. of the total heat in the coal was delivered 
by the generators to the line, friction losses in engine and 
generator being only 3:2 per cent. at the maximum capacity 
of the engine. 

The importance of the storage battery is well illustrated in 
the second portion of Mr. FANSLER’Ss article, and it is shown 
how the battery is used to discharge over the morning and 
evening peaks as well as acting as a “butter” between the 
instantaneous lowls and the rotary converters. At a time 
when so much is being written and said about single-phase 
traction systems, it is well to observe that their adoption 
would prohibit the use of storage batteries as reserves or 
auxiliaries. The storage battery has frequently proved to be 
a friend in need to many an undertaking either for lighting or 
traction. Its efliciency is not high, and on this account many 
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engineers attempt to dispense with its services, but there is no 
doubt that it is now being used on a larger scale than ever 
before. The battery installed by the Union Company at one 
of the sub-stations has a one-hour capacity of 160 ampere-hours, 
and while this would prove of small use in case of an emergency, 
it, at any rate, serves a very useful function by equalising the 
load. The efficiency of the rotary converters, taken together 
with the batteries, is a question that must receive considerable 
attention in comparing a continuous-current with a single- 
phase system. The high figure of 73:5 per cent. was 
obtained for the efficiency of the high-tension lines, trans- 
formers, and rotaries taken together, the average efficiency 
of one rotary converter on a 12-hour test working out at 87:8 
per cent. Probably figures have never before been published 
which show on such a large scale how a battery reduces 
irregularities in the demand. This has been called the 
* efficiency of equalisation," and is shown to be 11:9 per 


cent. of what the demand on the rotaries would be if 


the batteries so equalised the load that the rotaries worked 
constantly under a load equal to the average of the variable 
demands made upon the sub-stations by the cars, This 
figure is a very low one, and the responsibility rested with 
the booster, which was extremely sluggish in action and 
did not respond to the rapid fluctuations in the load. It would 
probably be wise to increase the size of the booster in cases 
of this kind, so that its capacity for meeting the demand 
may be greater; this would, of course, have the effect of 
lowering its efficiency, but it would, on the other haud, allow 
the battery to charge or discharge more rapidly, thus smoothing 
out the load curve. | 
Altogether, about 50 per cent. of the total energy provided 
by the generators was delivered to the cars, and, although this 
seems small at first sight, it must be remembered that there are 
over 100 miles of trolley wires and feeders, and the consequent 
loss in distribution is, therefore, great. Owing to the variety 
of cars employed on the line, it was decided to state 
the efficiency in kilowatts per ton-mile instead of kilowatts 
per car-mile, and this certainly appears the more correct, 
although comparisons should be made with due care. Not 
only were tests made of the consumption of individual 
cars between given points, but the effect of starts and the 
personal characteristics of the motormen as factors in the 
economic operation of the cars were determined. The track 
on which these tests were made is practically straight, and 
there are few gradients of over 2 per cent. Different motor- 
men running over the same track do not all require the same 
power, the differences being considerable in certain cases, but 
one motorman takes practically the same amount of power for 
a number of trips over the same road. The article, a further 
instalment of which appears in another column of this issue, 
is worthy of the careful consideration of all tramway and rail- 


way engineers ; although descriptive of an American system |, 


it hi i icabl itish light railw ice. |., | 
Ip hes many Pole paca too BEUSILIELOROLNG IG HOUR impression that a lead accumulator is a simple piece of appa- 


, ratus willreceive a rude shock on turning to Chapter XII., which 
is devoted entirely to “durability and causes of deterioration," 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 6 per cent. for abroad, or for foreign books.) 


— — 
Storage Battery Engineering. By Laman Lywxpow, (New York: 
McGraw Publishing Co.) 

There is not a superfluity of literature dealing with accumu- 
lators, either in America or in this country, and the subject is 
not one that lends itself to treatment on a liberal scale. Con- 
cerning the theory of the lead accumulator, there is probably 
no limit to the amount that might be written, and then the 


subject would have to be left at a more or less uncertain stage, 
Even the highest authorities differ as to what intermediate 
actions take place when a cell is“ charged" or “discharged.” 
As to the ultimate condition of the elements and the electro- 
lyte, that is a matter concerning which there can be little 
doubt or controversy. However, these are points about which 
the majority of electrical engineers trouble little. As long as 
they know of what the cell is composed, how it can be worked 
so as to obtain the greatest efficiency, and what to do in the 
event of something going wrong, that is quite sufficient for all 
ordinary purposes. But, unfortunately, very few engineers 
know even as much as this ; at least, they are usually lament- 
ably deficient in Knowledge as to how a battery can be worked 
most efficiently and as to what should be dono in the event of 
a breakdown. The battery is usually consigned to some place 
where it would be absolutely impossible to keep anything else, 
and as a maintenance contract with the manufacturers is 
frequently entered into, it receives scant attention. 

The aim of the book under review is evidently to remedy 
this state of affairs, and, therefore, the author does not treat 
too fully the theoretical side of the question. Chapter I. deals 
with “general theory," and the adjective is undoubtedly a 
fitting one. There is just sufficient theory for the purpose, and 
the reason for the mis-naming of the positive and negative 
elements is made clear. More care might well have been 
expended on the actual writing of the book. For instance, in 
Chapter II. it is stated that “the capacity of a storage battery 
is dependent on thearea exposed to the action of the electrolyte." 
While this is perfectly true, it is also apt to be misleading, as 
the area of plate is ouly one of the many things upon which 
capacity depends. One point, relating to provisions for the 
proper circulation of the electrolyte, is not made quite so 
prominent as it might be. When dealing with very large 
cells this is exceedingly important, as it is frequently found 
that a considerable difference in specific gravity exists between 
the acid at the top of the cell and that at the bottom. 

The author advocates diluting concentrated sulphuric acid 
for filling the battery at the place of installation, in preference 
to buying electrolyte of the proper density from the manufac- 
turers, on the score of expense. He previously stipulates, 
however, that nothing but pure distilled water should be used, 
and as this water would probably have to be obtained from 
manufacturers the total cost would be greater instead of less. 

The curves giving the relative specific gravities of electro- 
lytes for any percentage of acid will be found very useful in 
connection with battery work, and will save many tedious 
calculations ; those curves showing the relation between quan- 
tity and density of electrolyte and ampere-hour output for 
100 ampere-hours are also advantageous. Chapter XI. deals 
with Efficiency,“ and the author complains therein of the 
custom of giving battery efficiencies in ampcre-hours instead 


of watt-hours. This complaint is not unjust, as the ampere- 


hour efticiency of a battery by no means represents what it is 
actually capable of doing. It looks better, however, on a 
manufacturer's price list than the watt-hour efficiency, and the 
country house user is frequently an innocent victim. Asa 
matter of fact it makes little difference to the engineer whether 


the efficiency be given in amperc-hours or watt-hours, as he is 
able to tell within a very little what relation one should bear 


tothe other. | M | 
Any person who-may be so ill-informed as to be under the 


and states that the durability of a battery is dependent upon no 
less than 21 different conditions, each almost as important as any 
one of the remaining 20. Other chapters are devoted to diseases 
and their remedies, the construction and formation of various 
types of plates (most of which are well illustrated), and testing. 
Part II. describes Auxiliary Apparatus, Systems, and 
Applications," separate chapters being devoted to diflerential 
boosters, constant-current boosters, shunt and series boosters, 
and several other types. On the whole, the book may be 
described as a valuable addition to technical literature, and 
will prove of considerable value to all engineers whose duties 
include the installation or operation of storage batteries. 
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Technical Arithmetic and Geometry. By C. T. Minum. (London: 
Methuen & Co.) 38. 6d. 

Those who have had experience in the technical instruction 
of artisans will appreciate the author's remarks to the effect 
that such students, although often possessed of considerable 
intelligence and ability in many directions, are lamentably 
lacking in knowledge of mathematics, and are frequently 
unfamiliar with common arithmetic. The remark in Dr. 
Garnett’s prefatory note, to the effect that the teacher some- 
times has to give up a large amount of time to schoolmaster’s 
work, with the result that the proper work of the class suffers, 
is unfortunately only too true. With the intention of remedy- 
ing this evil, Mr. Millis has taken upon himself the task of 
writing the book under review, and there is no doubt that his 
effort has been attended with success. This success, however, 
would have been enhanced if the book had been curtailed hy 
leaving out the last few chapters on geometric curves, frusta, 
&c. It is even doubtful whether students of trade classes 
really require a knowledge of these subjects, but if they do 
then they should attend mathematical classes, for it is an 
admitted fact that such subjects can only be dealt with properly 
when the student has a fair knowledge of higher mathematics. 


The New Volumes of the Encyclopedia Britannica." (Edin- 
burgh and London: Adam and Charles Black and The Times.) 1902. 
TENTH NOTICE. 

Vol. XXXIV. consists of an excellent series of maps number- 
ing no less than 124. In addition to an alphabetical list of 
these, there is also a geographical index of 498 pages. The 
maps are well coloured and printed and the volume is à most 
useful one. The next and last (No. 35) of the new volumes is 
a large general index of the preceding 34 volumes, together 
with a list of contributors to the Encyclopedia,” and a key to 
the initials affixed to the articles therein. 


— ...... 


CHELTENHAM ELECTRICITY SUPPLY ACCOUNTS. 


The Cheltenham undertaking is distinctive and interesting, 
because of the relatively large amount of public arc lighting 
done at that place, whilst locally the finances of the under- 
taking appear to be securing at present a considerable amount 
of attention, arising from the report of one of the elective 
auditors. The more important points in the electricity 
accounts taken exception to in this report are the absence of 
any provision for depreciation and the accumulated deficit 
which stands as an overdraft on the bank. Apparently, also, 
it is implied that the capital of the undertaking is abnormal, 
and generally that there is need of “expert” outside opinion 
on the position of the department from an engineering as well 
as from a financial standpoint. 

Àn analysis of the accounts for the past year discloses, on 
the whole, a satisfactory state of working. The following are 
the chief revenue and expenditure figures :— 


REVENUE. 
Total. Per unit. 
Revenue (total) .................. £15,108 2-R3d. 
Do. from sale of current...... 15,189 2:83d. 
EXPENDITURE. 
Total Costs £8,420 1:57d. 
Works costs. eue s. 6,637- 1:24d. 
Generating costs | 56,986 .... 112d. 


These cost figures cannot be considered as other than en- 
tirely satisfactory in relation to the amount and character of 
the load. The output for the year was 1,287,421 units sold, 
of which 33:8 per cent. was supplied to private consumers, 
48 per cent. for public lighting, and 18:3 per cent. for traction. 
With a load thus constituted it is somewhat surprising to find 
the load-factor working out no higher than 15:5 per cent. 

Considering the very large proportion of arc lighting carried 
out, it is to be expected that the capital would be a little above 
the average because of the expenditure on are lighting plant 
outside the station. The engineer, Mr. Hamilton Kilgour, 
informs us that a careful estimate of the capital outlay on 
street lighting additional to that which would have been 
required to supply an equal demand from private customers 


gives £11,460 approximately for the figure at March 31, 1903. 
This datum enables us to make a reasonable comparison of the 
capital expenditure with that of most other undertakings. 
Deducting this sum of £11,460 from the gross capital, the 
result works out at £70 per kilowatt of plant capacity—a 
normal value. ‘The relation of the mean capital to the out- 
put, again, works out at a very normal value considering the 
relatively large capital expended on arc lighting plant. 

Passing on to an inquiry as to the reason for the low working 
profit and the resulting deficit, we may say at once that we 
consider the supply is given too cheap. Unfortunately, the 
revenue account is so sct out that it is not possible to be 
certain as to the prices actually received for private and traction 
supply. It may be assumed, however, that for the latter the 
receipts are not more than 1:9d. per unit. They are probably less, 
since the tariff is given as between ld. and 1-9d. for this 
supply. For public lighting the actual receipts are 1:91d. per 
unit after deducting costs of attendance and renewals on the 
lamps. Considering the conditions of supply for traction which 
must obtain for the load-factor not to be higher than it is, 
the price obtained for traction current is, at any rate, low 
enough. At an average of 1:91d. per unit the public lighting 
charge is evidently lower than the undertaking can afford to 
sell current at for this purpose. The total working cost of 
producing the supply is 157d. per unit, the station capital 
charges may be put at another l:5d. per unit, whilst an 
additional 0:30d., at least, should be added for capital charges 
in respect to the £11,460 given as the additional capital 
involved by the arc lighting plant. It would appear, therefore, 
that the charge for public lighting current should be nearer 3-4d. 
per unit than the present 1:91d., a difference in tariff which 
would give £3,800 more on last year's output. A comparison of 
the receipts for current from all sources with those of other 
municipal undertakings in 1901-2 shows that the charge at 
Cheltenham is about 4d. below the average. The working 
profit amounted to £6,778, representing 4°68 per cent. of the 
mean capital, and against this there was £4,685 redemption 
charges and £5,833 interest—a total representing 7:27 per 
cent. of the mean capital. The accumulated deficit on revenue 
account amounts to £16,747 and this apparently has to be 
paid for at 4 per cent. 

In view of the figures which we have given respecting the 
charges for supply, it is evident that, from the ratepayers 
point of view, it is immaterial in the long run whether a 
depreciation fund be provided or not. With the present 
prices given for public lighting any provision for such a fund 
would be an addition to the deficit, and, therefore, an ultimate 
charge on the general rates, which benefit at present by the 
low cost of publie lighting. The difference of principle involved 
is material, however, and as we have always held that the 
finances of separate departments should be kept strictly on 
their own footings, we think that a better price should be 
demanded for the public lighting, if not also for the traction 
supply, and that from an engineering standpoint the working 
and position of the undertaking is quite satisfactory. 


THE ECONOMY OF A TYPICAL AMERICAN 
INTERURBAN SYSTEM. 


BY PERCIVAL E. FANSLER. 


(Continued from p. 861.) 


It is obviously impossible to determine the efficiency of interurban 
cars in the aggregate (by efficiency is meant the ratio of mechanical 
power required to operate a car under the conditions of service 
divided by the electrical power delivered to the car in making such a 
run), although the efficiency of a single car may be closely approxi- 
mated by the use of a dynamometer car. The performance of a car is 
ueually determined by its kilowatt-hour consumption per car-mile, 
but a better basis of comparison is the kilowatt-hour per ton mile, 
this latter allowing a comparison between cars of different weights ; 
however, there are so many variables in car construction, equipment 
and operation that comparisons should be made with great care. 

The main object of this portion of the test may be briefly defined 
as a determination of the kilowatt-hour consumption of individuel 
cars between stated points; the determination of the minimum 
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quantity of electrical energy required to operate a car over the entire 
system, as well as the maximum and average for the same run, and to 
ascertain the effect of starts and the personal characteristics of the 
motormen as factors in the economic operation of the cars. The 
tests from which the results are described, were made April 17, 18 and 
19, 1902, and from March 20 to 29, 1903. 

All the tests were made on the Muncie-Indianapolis division of 


the Union Traction Co, this being taken as typical of the entire 


system. Fig. 8 shows the general scheme of track and pole line con- 
struction, This pole line carries at its top 16,000-volt three-phase 
feeders ; a few feet below this are the 500-volt continuous-current 
feeders, and still farther down the telephone lines used by the train 
dispatcher. The road bed is constructed with great care, the rails 
being 70lb. and 80lb. to the yard, the same weight as is used in the 
best railroad practice. The track is ballasted with gravel and 
crushed stone, and is exceptionally free from curves ; there are few 
grades above 2 per cent. It parallels one of the steam trunk lines, 
and except for the trolley wire it would be difficult to distinguish 
between them. There are two classes of cars operated on a regular 
schedule, controlled through the medium of a highly-developed 
train-dispatching system. The road is single track and at intervals 
of somewhat over 2 miles double-end sidings are provided, at each of 
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which, as well as at other intervals, a telephone connection box is 
placed, consisting of a small wooden box in which are fixed two 
contact rods, The telephones, permanently mounted in the motor- 
man's cab, are provided with several feet of flexible cord terminating 
in a short bar fitted with spring clips which may be hung over the 
rods in the box; to get into communication with the train dispatcher 
it is only necessary to hang the clips over the terminals in the box, 
which may be done without leaving the cab. The schedule is very 
carefully worked out, and a motorman arriving at a siding two 
minutes behind time is required to report to the train dispatcher 

when he is instructed to proceed, or take the siding and wait unti 

the car from the opposite direction has passed. 

The local cars run from Indianapolis to Muncie and return, making 
atops, where necessary, at the various towns and at all road crossings, 
where small waiting rooms have been erected, theee latter being 
designated flag stations.” Only one stop is made at Anderson by 
the limited cars, the 60 miles being covered in two hours; but 
30 minutes of this time is required to cover the 7 miles through 
Indianapolis, Anderson and Muncie, so that the speed through the 
country must be approximately 40 miles an hour in order to operate 
on schedule time. The cars used on the Indianapolis- Muncie divi- 
sion are all of the same type. Fig. 9 shows the Martha," the private 
car of the president, Mr. G. F. McCullough. This is one of the 


finest electric cars in the world, being equipped with Pullman berths, 
buffet and all conveniences, The regular cars have the same dimen- 
sions, being 52ft. 6in. over all, but with end platform as shown in 
Fig. 10; they weigh approximately 63,0001b. The motive power 
equipment consists of two Westinghouse motors rated at 150 fl. P. each. 


General Car Tests. 


In the general car test which was made simultaneously with the 
other tests previously described, each car on the division was equipped 
with a voltmeter, ammeter and a Thomson recording wattmeter, the 
latter being a special adapted to the rough usage incident to 

is class of work ; the instruments were in the motorman’s 
vestibule and calibrated to installation. In accumulating data, an 
observer was placed on each car, and readings were taken of the three 
instruments at each terminal], st the circuit breakers 3 
referred to) marking the city limits of Indianapolis, Muncie and 
Anderson, and at all stations where stops were made. From the 
wattmeter readings the consumption of each car over different por- 
tions of the line were determined. The schedule speed of local 
trains between Indianapolis and Muncie is 23 miles per hour, but 
asi of 50 miles per hour are frequently reached when running 

rough the country ; in Indianapolis, however, the rato varies from 
10 miles in the business district to 21 miles in the suburbs, slower 


speeds and frequent stops made therein accounting for the greater 
consumption within the city limits. 
Table XIII. — Consumption per Car, East and West. 
Local Cars. 
East boung. West bound. 

Train. Car No. | Kw.-hour. Train. Car No. | Kw.-hour. 
1 246 131:2 2 260 , 1224 
3 262 111:0 4 263 | 140-0 
5 264 148:0 6 254 | 142:5 
7 260 130°6 8 261 142-0 
9 és - 10 i3 "- 

11 263 124:5 12 246 128˙5 
13 254 137:6 l4 262 122-0 
15 260 127:5 16 260 114:2 
17 v3 - 18 22 - 
19 246 125:6 20 263 135:5 
21 262 123-0 22 254 139:2 
28 260 133:5 24 261 132:8 
25 5 Pa 26 T - 
27 263 Sus 28 246 134:8 
20 254 162 0 30 262 127:0 
31 261 446:5 32 252 139:5 
33 v T 34 zx 6 
35 246 119-0 36 264 141:5 
37 262 112:5 - 38 260 128:5 
39 252 1287 .— 40 263 184-0 
41 254 119:0 42 254 126-0 
43 i 263 i 1185 44 252 131:1 
Minimum .... 111-0 Minimum .... 113-1 
Average 129:2 Average ...... 131:3 
Maximum .... 16220 Maximum .... 142:5 
: Limited Cars. 

9 250 107:4 34 250 | 119:6 
17 255 108.0 10 255 i 101:0 
25 250 108 5 26 255 | 106:0 
33 255 101-0 18 250 123:8 

Minimum .... 960 Minimum .... 101:0 
Average ...... 1032 Average ...... 112:6 
Maximum .... 108:0 Maximum .... 1230 


— —— — — — — — ——j— 


Table XIII. shows the consumption of the various cars operated 
on April 18, 1902. In it are found details of the performance of the 
different cars, as well as the minimum, average and maximum of the 
local and interurban cars, both east and west bound. The average 
east-bound consumption is 129 kilowatt-hours, and of the west-bound 
131 kilowatt-hours ; the best local run during the day required 
111 kilowatt-hours, büt even this is considerably more than is 
required by the average limited car. It should also be noticed that 
there is a difference of almost 50 per cent, between the maximum and 
minimum consumption, With reference to the figures on limited 
car consumption, however, these show much lees variation in the 
power required to operate them, this being mostly due to the 
absence in starts, as, with the controller on the parallel position 
almost constantly, the personal operating factor of the motorman is 
eliminated. The difference in the average east and west consumption 
is more marked in the case of the limited cars, this being probably due 
to the fact that at all passing points the west-bound limited usually 
takes the siang: an additional stop is required, and the test has 
illustrated the fact that approximately 10 to n kilowatt-hour is 
necessary for each stop under normal conditions. 

In order to arrive at a better understanding of the detailed 
55 of the individual car, Table XIV. was compiled 
rom the records of car 260 on April 17th. This car made 
six local trips between Indianapolis and Muncie, three east 
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Table XIV.—Local Car, No. 260, West Bound. Kilowatt-hour 


Consumption, 
: Dist. Kw.-hour between stations Kw. -hour per car-mile 
Btation. Miles = =. s 5 ya 
| Min.| Ave. Max. | Min. | Ave. | Max. 
Muncie ...... 6:0 | 11:8 13:7 151 1:97 | 2:29 | 2:50 
Yorktown ....]| 51 7:3 11:0 16:0 1:43 , 215 | 3°14 
Daleville ...... 65 [ 13:6 13:7 | 13-8 2:09 | 2:11 | 2:12 
Anderson, E. ..| 1:2 2:5 3:7 45 2:08 | 308 | 3:76 
Anderson, W... | 80 | 138 | 16-7 | 19:31 | 1-66 | 2:09 | 2:39 
Pendleton e| 47 9:8 10:6 12:6 1:98 | 2-26 | 2:68 
Ingalls ...... 2-9 5:1 5:8 6-9 1:76 | 2:00 | 238 
Fortville ...... 48 8:0 89 .' 99 1:66 | 1:86 | 2-06 
MeCordsville ..| 6:6 | 13:5 14:6 | 16:6 2:05 | 2:21 | 2:53 
Lawrence e| 74 |128 141 16:4 173 | 1:91 | 2:22 
Indianapolis, E.| 3-4 8:5 10:2 11:9 2-50 | 3:00 | 8:50 
Total ...... | 56:5 


105:7 | 1230 142:8 187 | 218 2°52 


— — — 


aud three west. These runs were well distributed throughout 
the day, and approximate very closely to the average daily cycle 
through which every car pana In this table the column headed 
“ Average kilowatt-hour between stations" gives the average con- 
sumption of the car for the three runs made from Muncie to 
Indianapolis ; the column headed “ Maximum” gives the maximum 
consumption between the different stations that occurred on any one 


Table XV.— Personal Factor of Motormen. 


Local Runs. 


—————————————————————————À———————É— 
East.— Total kilowatt-hours. 'West.— Total kw.-hours. Tot. No. runs. 


Name. Min. Ave. | Max. : Min. | Ave Max. East. West. 
Eller . . . |122| 185 | 148 114 | 195 | 136 | 6 6 
Van to 116; 121 126 124 129 | 180 | 4 | 4 
Robbins 122 131 | 138 119 | 194 128 4 4 
Green 113 193 431 126 | 134 | 141 | 8 3 
Young 118, 122 | 198 112 | 128 | 145 | 3 6 
Griffin 124, 130 | 140 127 131 131 | 3 4 
Embry 108 126 | 154 134 135 | 135 3 | 2 
NEN 127 | | 130 | 26 29 

Limited Runs.—Total K4lowatt-hours. 
Name. Min. Ave. Max. | Runs. 
Mot zie. 3 101 109 115 13 
Frazier . 95 101 104 12 
105 25 


— — — eee ee ee - — — a 


books that a variation of 50 per cent. in power consumption is not 
uncommon for different motormen working over the same line, but it 
is obvious that this is greatly reduced in interurban practice, where few 


4 ver Y | W F 
n m ^ j aM 
" ! !h !. ^4! 


ee .vuUÄX — 
Ld = 
y) = 


Ee — 


Fie. 9.— PRIVATE CAR MARTHA, UNION Traction Co., or INDIANA. 


of the three western runs; the column headed Minimum“ gives 
the minimum amount of power required on any one of the three 
runs to operate the car between the stations named. Bearing this 
in mind, the summation may be said to represent the ave wer 
required to operate a car from Muncie to Indianapo 
123 kilowatt-hours. The column headed ** Maximum gives the “out- 
side figures," this being the determining factor in laying out the feeder 


starts are made, as it is in starting and bringing the car to up speed that 
the motorman shows his skill Referring to this table it will be 
seen that while there is a wide variation in the power required by 
motormen on different runs, the averages of the same motormen 


lis, this being | agree within a very small percentage. It is interesting in this 


connection to note that the maximum aud minimum records were 
both made by the same motorman ; the average of his three runs, 


system of such a road. The maximum column, it will be noted, is however, being practically the average of all the other men. A 
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a summation of the minimum consumption between stations, and 
5 the lowest amount of power which the car is likely to 
take in making this run under normal operating conditions. The 
figures, giving the consumption in kilowatt-hours per car-mile, show 
the same thing in another form. Iu all cases the maximum rate of 
consumption occurs in the city, running as high as 3776 kilowatt- 
hours per car-mile, this occurring in Auderson ; in Indianapolis, too, 
the consumption was excessive, over 3 kilowatt-hours per car-mile 
being recorded. 

A very interesting phase of car operation is brought out in 
Table XV., shows the average, maximum and minimum consump- 
tion per run of the several motormen, It is commonly stated in text 


careful study of this table shows that while the averages of several 
cf the men are Jess on their east-bound runs, others make the west: 
bound ran with the least amount of energy. This is probably due 
to the fact that in 1uuning over the road time after time, the operator 
handles his car in a similar mauner each time, and, after a while, 
each curve, crossing, grade and other physical feature results in 4 
mechanical operation on the part of the motorman. From obeerva- 
tions extending over these testa, and over a later period, it would 
seem that the policy of placing instruments on each car is a wise one, 
resulting in a friendly rivalry among the motormen, leading to & 
decrease in the power required to operate the system. 


(To be concluded.) 
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HARVEY'S SIGNALLING SYSTEM FOR TRAMWAYS. 


Messrs. Estler Bros. have written us with regard to the leading 
article, Signalling on Tramways,” in our issue of August 28th, 
referring particularly to our remarks on automatic signalling by 


means of the current in trolley wire. They send us a description of 


a system patented by Mr. L. E. Harvey, which has been in service 
on the Halifax tramways for some time, and is now being placed on 
the market. 


also a contact breaker, D, which breaks the circuit of the small sole- 
noid B directly the catch C is released. This prevents the solenoid 
becoming excessively warm, and burning out. The various connec- 
tions are made at H. Assuming the signal arm to be down (its 
normal position), a car would make connection by means of trolley 
head on to a near contact, and the current would pass to large sole- 


Fic. 1 


SECTION THROUGH SIGNAL Box. 


noid A of the distant signal, Pi ag to the horizontal (danger) 
position. The semaphore would be held in that position hy means 
of the catch C, until the car arrived at the far contact, when the 
current would pass through the solenoid B, releasing the catch and 


5 Aj 


No. 16 Telephone Wires 


Neai | Contact 
Á) 


» 


Trolley Wires 


OMmm— ——es 3 Hn 


Far Contact 


Earth 


— — 
a 
== row eee A -~ 


Near Contact 


Fico, 2.—DraaramM or CONNECTIONS. 


The apparatus consists of a large main solenoid which lifts 
a semaphore arm to the horizontal or “danger” position when 
current passes, and locks it until current again , when a 
catch is released and the semaphore arm drops to the line clear“ 
position. The contacts which supply the current to the apparatus, 
are placed at either end of the pee of line which requires its 
traffic regulated. They consist of flat pae placed directly above 
the trolley wire but not in contact with it, except when the trolley 
head lifts the wire as it passes over and beyond it. This is only 
applicable to bracket-arm construction, and gives a very effective and 
simple means of contact. In the case of span wires contact is mide 
by means of the trolley wheel itself. l 

The signal apparatus proper is generally arranged as Fig. 1, and is 
connected up in accordance with the diagram of connections (Fig. 2). 
The mechanism is fitted in a substantial hardwood case, and consists 
of a main soler oil, A, having a plunger, G, connected to the sema- 
phore arm E, onl an auxiliary solepoid, B, for releasing the catch 
C which holds the arm in horizontal] or danger position. There is 


dropping the signal to indicate that the line was clear again. A thin 
telephone wire connects the contacts to the signal apparatus. 

essrs. Estler Bros. inform us that the apparatus has worked 
satisfactorily at Halifax, where quite a number are in use. 


ELECTRIC RAILWAY STATISTICS. 


The Board of Trade return of the capital, traffic, receipts and working 
expenditure of the railway companies of the United Kingdom for the 
year ended December 31, 1902, has just been issued, and the tabulated 
statistics on the next page relating to electric railway companies have 
been compiled therefrom. 

It will be noticed that Table I. includes à number of undertakings 
authorised but not yet put into operation, as well as a few com- 
panies working under the Light Railways Act of 1896. The City and 
Brixton Co. has, since the date of the return, been transferred to the 


G 
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Table I. Amount of Capital, die., at December 31, 1902. 


Note. — The figures in italics, as regards the year 1902, show the amounts by which the various companies have been nominally increased by conversion, 
consolidation or division of their stocks. These amounts are, in all cases, included in the figures given in roman type. 
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Authorised capital. Paid up stock and share capital. Capital raised by loans and paid up capital. in- 
P debenture stock. elu ai vios sana 
Name of company. By loans Ordinary. Preferential. | Total Loans. Deb. stock. | Total | (é benture stock. 
Names in italics indicate lines |py sh | 8 lus e rai 
not yet open.] 7 = S | Pad pp ree oa 
i | deben- otal. Ors 8 stoc 8 tn 
stock. | ture | Amount. g S. Am'n't 5 E Land share Am'n't. 9 = Weg DA si ry 
stock. ge Es Se capital. A benture 1902. 1901. 
E-.1. £ £ Yo £ zb £ £ ra £ £ 
Baker Street and Waterloo.... 2,385,000 794,000 3,179,000 483,911 | nil. 638,993 4 nil. 1,142,903 * í .. 1, 142,903 926,934 
Bessbrook & Newry Tramway. 20,000 6,500 26,500 15,000 nil. i% $$. ak 15,000 - à T 15,000, 15,000 
Blackpool & Fleetwood Trams. 180,000, 60,000 240,000 150,000 64 " 150,000 40,000 5 " 40,000 190,000, 190,000 
Blackpool & Garstang Lt. (a,b) | 180,000 60,000 240,000 vi jå | wm re ee ‘oa ^N ey is vis H 
Brighton & R’dean Seashore.. 28,000 7,000 35,000 20,000 |nil 8,000 6 nil. 28,000 7,000 6 7.000 35,000 33,000 
Bromp. d Piccadilly Circus (b) **200,000 200,000 ái ex 3e 22 3. ui SQ D bi i j 
| | *1,850,538 | 4 
Central Lon den | SERM) 976,000 4,126,000 pii oe : $4 .. 2,850, 000 .. 813,201 4 813, 2013, 663,201 3,545,201 
+ 
+ , 
Charing X, Euston d H'mpstead | 4,326,000 1,442,000 5,768,006 72,230 | nil. T 388 72,280 "e V T "Y 72,230 902 
City and Brixton (b) ........ | 900,000, 300,000 1,200,000 és s » Uwe ea xS » ae iS i i e 
City and South London ...... 1,980,000 611,859 2,591,859, 1,830,000 | 34 500,000 5 | 5 1, 830,000 536,247 4 536,247 2,366,247 2,276,463 
Edgware and Hampstead (b). . 360,000 120,000, 480,006 oe . oe — | ae in và v S 8 "us P 
| $780,000 | 3 
Great Northern and City .... |2,010,000 670.000 2.680.000 45. 8,6816 |13}| . 1,443,960 448,834 4 448,834 1,892,800 7,446,859 
90,350 ni 
Great Northern and Strand .. Powers transferred to the Great Northern, | Piccadilly id Brompton Rail| way. 
G. N., Piccadilly «€ Brompton. | 4,825,000 1,608,000) 6,433,000 112,206 | nil. $5 "P ee 112,206 0 * "P A T 112,206 29,960 
Isle of Thanet Light (e) . ... | 900,000 300,000 600,000 150,000 | nil. 150,000 5 | 5 300,000 20,000 5 150,000 4 170,000 470,000, 400 
Liverpool Overhead.......... | 680,000 226,500 906,500 500,000 | 14 120,000 5 | 5 | 620,000 190,000 4 T 190,000, 810,000; 790,000 
Man. & Liverpl Elec. Exp. (b) | 2,100,000. 700,000 2,800,000 2 r i r Tai 
S.-W. « Isle of Wight June. (b) 600,000 200,000 800,000 i el. ve. NA a TD P Ne m 1 
Waterloo and City .......... 540,000 171,667 711,667 540,000 | 34 ix A ..| $540,000 .. 65,500 3 65,500 605,500 599,000 
West Manchester Light (a).... 50,000 16,000 66,000 6,880 | nil. T š . 6 380 P oe a e? - s | 2,000 


* Undivided ordinary stock. + Preferred ordinary stock. 
(c) Accounts to 
Circus Co., 


(% Authorised under Light Railway Act, 1896. (b) No capital raised at December 31, 1901. 
t Deferred ordinary stock. § Preferred ordinary shares. 7 Deferred ordinary shares. || Ingerest at the rate stated was paid out of capital. 
September, 1902. ** This amount the Metropolitan District Railway Co. was authorised to raise for subscribing to the Brompton and Piccaddi 


now the Great Northern, Piccadilly and Brompton Co, 
Table IL — Length of Line, Traffic, Gross Receipts, de. 


Length| Passenger traffic. T Receipts (gross) from passenger traffic. | 
of line t e Š — song $.5 DP MS ST! ES | 
in miles eae E 5 d S 2 | gross 
open on Number of passengers conveyed = a 3 x SS 8 E Bis Ie 
Name of company. Dec.31, (exclusive of season and periodical 8.3 n Receipts from passengers. EM gs 9 8 L ceipts 
1902. tickets). 8 82 $5 BS 35 38 % from 
% „ 2 „ 22121 47488 UE TER: 
sws we | Be 2 2 Total. 23 25 23 33 BS Soer $55 SS AB |2 g.a sources 
age 7$ | 43$ | oe $38 "* (Wg) 43/43 8 8 8B | 2 
ee | | eae OE" tar ME SN 
Bessbrook & Newry Trmwy... 3 3 2,439 89,517 42,579 134,535 15 25,774 30 838 153 22 1,043 .. | 1,054, .. 2,238 
Blackpool and Fleetwood..| 7 1 8 .. .. . 9,042,744 2,042,744 229 584,989| .. | .. 29,288 1,237 | 30,525 .. 30,525 .. | 30,525 
Brighton and Rottingdean | | 
Seashore (Electric) .. Sy. MEC is 18,766 18,766 1,180) .. 80 | 299 . 209 | .. 299 300 
Central London........ GNE, à E .. 45,305,110 45,305,110 1976971 4. | 354,458 .. 334,458 .. 354.458 11,766 | 306,224 
City & South London. 7.. 7| .. .. 19,069,319 19,069,319 1,143 1,214,353. .. 153,279 5,696 158,975 787 159,762 6,241 166,003 
Ele of Thanet Light ....10 111 .. — 4,512,597 4,572,537 | 880,814 .. | .. 35,088 35,088, .. | 35,088| 201 35,289 
Liverpool Overhead ...... 7 2 91,376,043 9,090,688. 10,466,726 .. 986,185 16,668 60,822 .. 77.520 107 77,627 1,385 79,012 
Waterloo and City ...... 2 Zl 2 5 e| 4,546,535 4,546,535, 1,137 | 176,158 oe x | 31,959 3,037 34,096. .. | 84,996 511 35,507 
2 REY "USES mn | - ex — ä | | — 
Return for the year ended September 30, 1902. 
Table III. — Working Expenditure, Net Receipts and Rolling Stock. 
" | 7 ino : a 
zi ME l Working expenditure. M | == 3 
os J. | Op pu ' 1 -~ 
— uu" | c i | un — 1 8 = oO H E . 
d mE [esl Suid | 2 58 5 s F „ |g 2 2 
o BA r 5| 38 82 SS 83 38 S E CE 
. 4 o£ "4o. l ee " ESS h EER- D — & i 
S485. 88, 81828) 9 3335 . 3 |33, 8 | ag | & IS 
— usd Dr =" — bo od. b £ . pma . o 2 S. e = ë 
Name of company. s Sg * 8 8 o 5 | 822 £ E E egg gg S&S 55 M 2.9 8 Eg 
9 uA) as on! gal 2S g "* [88 88 8 8 8752 to Bg ^ 185 
= O p| d^ — 2 Y 2 38 er a 8 882884 8 no £z SH 7 = 
= 83 SP 283 3s 3 4 84.3 3^ 45% 2% $ |E | ^ les 
S dos 2 na. tO | o = K- 9 ose d S 2 5 Ver EE 
> ER 3 383 43/93. 3 | 4$ JIEHEH SZ 33 3 8 
err 1* 28 3* 7 " PESE a E agla [^ 
a | 
Š 4 25] 5 83 3 s 8 B| 8 
2 | 16 Cg 2 zv 
ES „„ 3 m 5 mr m 
fin4No,| $ | £ | £ £ £ B" tg £ & 4K £ £ £ £ 
Bessbrook & Newry .. 30 3| 121| 198 126 | 609] 393| 161. | .. | 1608| 2,238]  680| 72 
Blackpool & Fleetwood 4 83. 6 | 1,206) 3,954) 1,241 | 5,072| 2,030| 2,382 36 21 6 12 1,089 | 17,049 | 30,525 | 13,476 | 56 
Brivhton and Rotting- | | | à | 
dean Seashore Elec.18 0 | 3 73 99 38 74| 126 T 413 300 %%% 13. 
Central London ...... 4.84 6 | 8,375 61,989 11,324c 68,467 13,314 23,704 995 106 257 16 652 189,199 366,224 177,025 | 52 |: 
City and S. London .. 4 8j 7 3,190 23,702 2.867 32.255 4.361 5,662 469 974 | .. | .. |191| .. | 73,671 166,003 | 92,332 | 44 52% 140 
Isle of Thanet Light (/) 3 6 | 11 1,420 6,968 1,428 11,805. 1,283 769 48 2,269 | «s |s. | 58] 26,048| 35,289 9,246] .. |.. 
Liverpool Overhead .. 4 84 9 |11,368|15,786 1,239 22,684 4,847 4,125 183 152 239 190 2,342. 79,012 15,907 80 
Waterlco and City... . 4 14| 2] 885| 9,016 148 | 8,009| 751 2,195 7% ꝗů .. „ 1| 26} 16,731 | 35,507 | 18,776 | 47 


| | 
S0 Includes 31 morwr cars. (e) Includes £4,372 for repairs and renewals of lifts. (d) Inciudes 28 electric locomotives. (e) Electric locomotives: 


(J) Return for the year ended Sept. 30, 1902. (g) Electric locomotives ; 25 vehicles also used for goods traffic, 
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City and South London Railway Co. The Bessbrook and Newry Tram- 
way is operated as a light railway authorised under the ‘Tramways 
(Ireland) Acts, 1860 to 1883, Ke. The figures for the Mersey Railway Co. 
have not been included, as electrical working on that line was not com- 
menced until May, 1903. 

All the railways in Table IL, with the exception of the Liverpool 
Overhead and Bessbrook Newry, have only one class of passenger. The 
figures for the second-class passengers on the Liverpool Overhead Railway 
include workmen. This company also works 2 miles of tramways, the 
figures for which are included in the above return. The Bessbrook-Newry 
Tramway also carried 10,000 tons of minerals and 3,879 tons of general 
merchandise, the receipts for which amounted to £1,184. Included in 
the total receipts from passenger traflic on this line is £11 for mail 
service. The figures for the miles travelled by the goods service on this 
line are also included. The other railways do not carry goods. 

As in Table IL., the figures for 2 miles of tramways worked by the 
Liverpool Overhead Railway Co. are included in ‘Table III. 


POWER PLANT AT THE ST. LOUIS EXPOSITION. 


Some interesting information concerning the forthcoming St. Louis 
Exhibition was given in a recent issue of ihe Electrical World of 
New York. Engines representing no less than 60,000 H p. will be 
installed on the main floor of the Machinery Hall, and it is said that 
this will embrace more horee-power than has ever been seen at any 
similar exhibition. Fully 40,000 n.r. will be utilised in performing 
various functions, while the remaining 20,000 u P. will appear in 
exhibit form only. An area of morethan 200,000 sq. ft. is demanded 
for 40,000 u P. employed in the exhibition work. The total floor 
area of the Machinery Hall and the steam, gas and fuel building is 
equivalent to more than 9 acres, and already the floor tpace in the 
Machinery Hall alone has been applied for several times over. On 
passing into the Machinery Hall through the central entrance to the 
north, there will be seen a 5,000 H. P. reciprocating steam engine. 
This engine and its base have a total height of 54ff., 26ft. of which 
is depressed below the floor level, the remaining 34ft. being elevated 
above the floor level. Its base occupies a space approximately 35ft. 
to 45ft. The foundations for its support cost 36,000, and its weight, 
with electric generator, is over 500 tons, The approximate price of 
this unit is $150,000, and the engine comes from the worka of the 
Allis-Chalmers Company. Proceeding to the west through the central 
portion of the Machinery Hall the following installations will be found: 
A 1,750 H P. gas engine from Tegel, near Berlin, Germany; a 600 H P. 
high-speed steam engine from Harrisburg, Pa.: a 750 H P. medium- 
speed steam engine from Cincinnati, Ohio; a 1,000 H P. slow-speed 
steam engine from Burlington, Iowa ; a tangential water wheel from 
San Francisco, Cal, operated by water forced through a pipe aud 
nozzle at the rate of 1,200 gallons per minute and under a pressure 
of 300lb. per square inch by a steam pump from Jeanesville, Pa. This 
great volume of water under enormous pressure will strike the 
buckets cf the wheel and transmit its energy and fall as quietly as if 
poured from an ordinary basin. The water wheel will make 900 reva. 
per min. Next to the west will be found a 3,000 H.P. gas engine 
from Seraing, Belgium, an 8,000 H P. steam turbine from New York, 
a 5,000 H.P, steam turbine from Pittsburg, Pa., and four 3,000 H. P. 
reciprocating steam engines; near to the western end of the central 
bay this line of engines will end with three 80 HP. exciter sets. 

lhis is but one of the three lines of prime movers which will 
be installed in the western half of the Machinery Hall. The 
line to the north will consist of steam engines largely of European 
build and drawn from the greatest works in England, France, 
Sweden and Germapy. The line to the south will, for the main 
part, be made up of gas and oil engines, the products of the great 
machine shops of the world. All types, speeds and sizes will be 
shown, from the little 4 H. P. gas engine for domestic use to the great 
8,000 H. P. steam turbine for the operation of lighting plants and 
trolley railroads. The Belgian furnace gas engine of 3,000 H. P. is 
from the same builders who exhibited at the Paris Exhibition of 
1900 a gas engine of 600 H. , which excited more interest and com- 
ment than any other individual item iu that exhibition. "The unit 
to be installed in the St. Louis Exhibition covers a floor space about 
85ft, long and 45ft. wide. Its tlywheel weighs 34 tons, has a diameter 
of 28ft. and its rim travels at the rate of nearly 1} miles a minute. 
A medium-sized horse can be driven through its cylinders, and its 
two pistons each travel 10ft. at every complete stroke, and each 
makes 100 strokes per min. The shipping weight of this engine 
is approximately 300 tons. About 30 tons of coal per day will be 
consumed in the generation of the gas to operate it, At the end of 
the northerly line of engines and in the north-west corner of the 
Machinery Hall will be found a French reciprocating steam engine 
of 1,500 H. P., with its main shaft making 330 reva. per min., a high 
speed for so heavy and powerful an engine. The French engine is 
directly -coupled to an electric generator built in Paris, which operates 
in parallel on alternating-current arc lighting service with a generator 
built in Belfort, France, and directly-coupled to a tandem-compound 


steam engine (from Mulhouse, Germany) of 1,000 n Pp. aud 91 revs. 


per min. 


One hundred feet to the west of the Machinery Hall will be found 
the steam, gas and fuels building, which covers au area of about 
100,000 sq. ft., and is itself an example of the most modern fire-proof 
construction, In this building will be great hoppers for storing the 
4,000 tons reserve supply of coal and mechanical means for auto- 
matically conveying this coal from the cars to the bunkers and 
from the bunkers to the furnaces and gas plants. The daily con- 
sumption of coal will exceed 400 tons and the total length of the 
automatic conveyers lines will be about $ mile. Here there will 
be boilers to furnish steam and the gas producers to supply the 
gas for the operation cf the engines in the Machinery Hall. Briquette 
making, various types of mecbanical stokers, forced draught appara- 
tus, water purifiers and exhibits of items directly germane to the 
subject of steam generation and control will be installed in this 
building. It is interesting to note that the intermural railway con- 
sists of a double-track trolley road, standard gauge and standard type 
of open cars. The motor equipment and control is furnished by the 
General Electric Co. ; the brake equipment and control is furnished 
as an exhibit by the National Electric Co. ; the power plant for the 
operation of the railway will be located in the central portion of the 
machinery hall and the machines in this plant are as follows :—- 

1. A 1,500 B.H P. Oechelhauser system gas engine, 100 reve. per 
min., built and exhibited by A. Borsig, Tegel, Berlin, and supplied 
with gas from a producer plant built by Julius Pintsch of Berlin. 

2. A 900 H.P. Corliss type steam engine, 85 revs. per min, built 
and exhibited by the Murray Iron Works Co. of Durlington, Iowa. 

3. A 750 H P. modified Corliss steam engine, 100 revs. per min., 
built aud exhibited by the Lane and Bodley Company of Cincinnati, 
Ohio. 

4. A 600 H. p. four-valve steam engine, 150 revs. per min., built 
and exhibited by the Harrisburg Foundry and Machine Works, 
Harrisburg, Pa. 

The Crocker-Wheeler Co. of Ampere, N J., will build the gene- 
rators, which in every instance will be directly Th to the engines 
and deliver current at 550 volts at the switchboard. 

In connection with the water ways it is interesting to note that 
the main one consists of a grand basin with lateral lagoons. "The 
water is delivered into this basin from a niche in front of the Festival 
Hall and from fountains in front of two ornate restaurant buildings 
which flank the Terrace of States, From these three points it flows 
over cascades, and it is to be illuminated by electric lights placed 
under the lip of each step which breaks the spill. The water is to be 
lifted by three Worthington centrifugal pumps. Each pump is 
dae to deliver 30,000 gallons of water per minute against a total 

ead and suck of 158tt, "Three induction-type motors, each of 
2,000 H P. rating, are to operate the pumps. The magnitude of this 
feature will be better appreciated by those who recall that the total 
water moved in the Paris Exhibition of 1900 was about 4,500 gallons 
per minute, and at the Buffalo Exhibition of 1901 about 7,000 gallons 
per minute, while here, in this cascade feature alone, there are to be 
moved 90,000 gallons per minute. The energy required for the 
operation of this feature equals the total energy obtained from the 
Niagara power plant by the Pan-American Exhibition. 


AN ELECTRICALLY-OPERATED MINE HAULAGE 
PLANT. 


This plant was erected in the mine (iermania I., at Marten, 
18 months ago, the electrical part being executed by the Helios Co. 
of Cologue, from whom the following data relating to the installation 
in question have been received :— 

At present the haulage plant is used in connection with the 
deepening of the pit itself, but after this has been completed to the 
depth of 450 metres the haulage installation will be used to convey 
both men and material from the pit bottom to the surface. The 
weight of the cage, including two empty waggons, will ba balanced 
by a corresponding counter-weight. ‘The rope itself, however, ís at 
present not intended to be balanced. Under these conditions the 
machine is capable of safely hauling a net load of 1,800kg. from a 
depth of 450 metres and at a speed of 3 metres per second ; a useful 
load of 3,500kg. may, however, be lowered without subjecting any 
part of the plant to undue stresses. For calculating the required 
power of the braking arrangements, the following weights were taken 
as basis :— 


JJ˙ô§Ä5 m yx 8 1,800kg. 
//ö˙ Pr =( 2,000kg. 
Two empty Waggons eo 800kg. 
s Weight of rope (450 metres) ee ee 1,282 5kg. 
Counter: Kenn es daa oe RR 2, 800kg. 


The maximum power is required at starting with the useful load 
of 1,800 kg., and amounts to 200 n H P., taking into account the power 
required for acceleration and for overcoming the static frictional 
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resistance, and assuming a friction loss in connection with the ro 
and cage guides in the shaft of 5 per cent. and an efficiency of the 
haulege plant of 82 per cent. "Towards the end the power consumed 
falls to about 40 H P. If an endless haulage rope were employed, 
the power required would be, of course, considerably reduced, and 
would average during active service about 90 H.P. The power 
station is at some distance, and generates electricity also for another 
mine, on the surface of which it is situated. The two 500 HP. 
engines are directly coupled to 300kw. three-phase generatore, which 
generate current at a voltage of from 2,080 to 2,300 volts at a 
Bpeed of 125 revs. per min. A suitable flywheel keeps the cyclic 
irregularity below z th. Exciting current is generated by two 
motor-generators, one of which serves as a reserve. Directly coupled 
to the 20 H.P. three-phase motor, running at 750 revs. per min., is 
the shunt dynamo, generating the exciting current at 125 volts, The 
starting resistance of the three-phase motor is lodged in the armature. 
For starting the generating plant and also in case of emergency, the 
exciting current is obtained from the lighting ’bus bars. Six single- 
phase and three larger sized three-phase transformers of a total capa- 
city of 295kw., reducing the pressure from 2,200 volts to 220 and 
110 volts respectively, are used in connection with the lighting system 
and the installation of the small auxiliary motors, 


By means of a three-cored armoured cable, 2,200 metres long, 
three-phase current is transmitted from this power station to the 
motor driving the haulage plant. As usual there is a loose and fixed 
drum, both being connected by four coupling-bolts. Each drum has 
a diameter of 3,600mm. and a width of 1,400mm., and is coated with 
smooth sheet steel At the side of each drum is a brake.ring, 
3,600mm. in diameter and 130mm. wide. The ring is built up of 
segments which are separately fixed to the drums. Braking is effected 
by means of two diametrically placed wooden brake shoes. Cast 
steel has been used for the drum shaft, which is supported hy two 
bearings and is 300mm. in diameter. Between both drums is fixed 
the big gear wheel, 4,032mm. in diameter aud provided with 144 
helical teeth. In gear with this isa pinion, having a diameter of 
672mm. and 24 helical teeth. Both wheels are of cast iron. The 
second pair of gear wheels, however, is of cast steel and runs in an 
oil bath. The pinion, which is directly coupled to the motor, has a 
diameter of 416mm. and possesses 26 cut teeth and engages with a 
wheel 2,080mm. in diameter. This wheel, as well as the first men- 
tioned pinion is carried on a shaft 150mm. in diameter, supported 
by three bearings. Motor and pinion are connected by meaus of a 
Zodel-Voith elastic coupling. The ratio of the gearing is 1 : 30, the 
speed of the motor being 485 and that of the drum 16 revs, per 
min. The motor is of the induction type, possesses 12 poles, and 
has a normal output of 120 H.P., which, however, may be exceeded 
for short periods by 100 per cent. "Transformers are not used, the 
current being directly supplied to the motors at a pressure of about 
2,000 volta. The induced voltage in the rotor is about 500 volts; alip 
rings are provided for starting and speed regulation, the resistances 
being of the well-known spirally-wouud wire type. To simplify the 
manipulation for starting, regulating and reversing the motor, the 
“reversible starter" is so arranged that any one of the connections 
can be effected by means ofa single lever. In thecentre position two 
phases of the motor circuit are opened and the motor consequently 
stopped. By moving the lever from this position in the one or the 
other direction, the motor begins to rotate, the arrangement being 
such that the direction in which the operator turns the handle coin- 
cides with that which the drum will take. To ensure safety, two 
independent brakes, acting on the iron rings mentioned above, are 
provided. One of them is operated by means of compressed air and 
is set in action by a lever and an auxiliary motor, consisting of a 
compressed air cylinder and an oil cylinder in tandem. The 
air required for this auxiliary is compressed to six atmospheres 
by a small auxiliary plant, which is driven by a 5 HP. three-phase 
110 volt motor. The other, a safety brake, is worked by weights, 
and may be put into action on the operator pressing a pedal, but it 
is automatically set to work if the cage should be hauled up too 
high. To avoid a jerky application of this brake, an air dash-pot 
is provided. At the same timethat this emergency brake is put into 
action, the lever of the reversible controller is automatically brought 
back to zero, thus cutting out the motor ; moreover, the lever cannot 
be shifted until the brakes are released. "This, of course, has been 
arrapged to avoid a possible overloading of the motor. On the right 
hand of the operating engineer is the lever of the reversible starter, 
and on his left the brake lever. The various parts of the haulage 
plant, including the motor and its accessories, are mounted on one 
common bedplate, which consists of several parte, bolted toge- 
ther. A switchboard has been installed in the engine room and is 
equipped with the usual instruments, switches, fuses and so on, 
fur the main and the auxiliary motor. Behind this switchboard is a 
10kw. transformer, used in connection with the lighting system and 
the air compressing plant. The efficiency of the motor at full load 
is 92 per cent. and the power-factor at full load 09. The total 
effi-ienzy of the haulage plant comes out at about 72 percent. In 
lowering loads, the motor works as generator, giving energy back to 
the supply, and the friction brake is ouly applied for stopping. This 
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installation is said to have given complete satisfaction, the only 
repair being in connection with the spring contacts of the controller, 
a few of which have been replaced, as might be expected with a 
starter for high voltages. As to the steam consumption, it is stated 
that the steam engine in the power station consumes lOkg. of steam 
per indicated horse-power-hour, and, since the engine efficiency is 
0:85, the consumption per brake horse-power-hour comes out at 19kg. 
The efficiencies of the dynamos, of the transmission line aud of the 
haulage plant respectively are 92, 92 and 72 per cent, so that the 
combined efficiency works out at 60 9 per cent. Accordingly, the steam 
consumption per horse-power-hour as calculated from the lift and the 
weight of the load comes to 20kg. Even if we add for safety 
25 per cent, the consumption will only amount to 25kg. After the 
shaft has been completed, the average load will amount to about 
1,000kg., to lift which about 100 HP. will be required. Since the 
motor will not be working at full load, an increase of, say, 10 per cent. 
in the steam consumption at the power station may be assumed. 
The total steam consumption p hour will consequently amount to 
2,800kg. Oa the other hand, a steam engine suitable for dealing 
with the same haulage requirements would consume about 45kg. of 
steam per brake horse-power-hour, or 4,500kg. for the 100 B H. p. 
The difference in favour of the electrical plant is 1,700kg. per hour, 
or about 38 per cent. To produce this steam, about 240kg. of coal 
would be required, and, in putting down the price of the coal at 104. 
per ton, the saving in favour of electricity will come to about 23. 5d. 
per hour. The cost of the electrical portion of the haulage plant, 
excluding the cable, was £1,500. 


— 


CORRESPONDENCE. 


— 


COMPENSATION OF ASYNCHRONOUS MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your issue of September 18th, Dr. Breslauer of 
Vienna contributes to the discussion on the above subject. 
Though I am aware, from Dr. Breslauer's earlier publications, 
that he has given a good deal of attention to the development 
of Mr. Heyland's scheme of compensation, I cannot agree with 
the views he expresses in the letter to which I refer. Apart 
from the apparent contradiction in the first and last parts of 
his communication, referring to the usefulness of small com- 
pensated induction motors, 1 wish to call attention to the 
following :— 

First, induction motors, if required for a small number of 
poles, can be built as standard motors with a power-factor 
sufficiently high to minimise any gain a compensated motor 
would give in this respect. If required for a large number of 
poles, the commutator necessary for compensation obtains 
dimensions which hardly differ from those of direct-current 
motors, and, therefore, the chief advantage which the induc- 
tion motor possesses over this class of machine would have to 
be sacrificed. 

Second, neglecting entirely the question of first cost, 
reliability of service and simplicity in handling will by far out- 
weigh any preferentia! tariff which a supply station could 
afford to give to the customer, for the difference in wattless 
current taken by a compensated motor—espccially since the 
wattless current will not appreciably increase the coal bill nor 
unfavourably act on the load-factor of the station. Moreover, 
the question of pressure regulation is not so serious, consider- 
ing that there are now reliable devices on the market which 
automatically take care of such variations in the voltage as are 
caused by the varying power-factor of an induction motor load. 
I propose shortly to submit you an article dealing with this 
latter point and with the question of compensated generators. 
—Yours, &c., H. S. MEYER. 

Rugby, Sept. 21. 


SINGLE-PHASE TRAMWAYS, 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In the Western Electrician. of August 29th appears an 
article which quotes from your issueof August 14th as follows:— 

The credit of first running an electric car with single-phase currents on 
a public tramline belongs to Dr. G Finzi, of Milan (Italy), in which the 
trials were made a week or two ago. 

I have also seen similar conclusions drawn, in reference to 
this article in other technical papers in this country. 
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Without attempting to detract in any manner froin the true 
merit of Dr. Finzi's work, or from whatever credit he may be 
entitled to, I, in justice to myself, and for the sake of historical 
truth, should state that I have been experimenting with a 
single-phase car upon the Lansing, St. John’s and St. Louis 
Railway, Lansing, Michigan, for several months, and that upon 
June 15, 1903, two trips were made by this car, each about 
5 miles long—the first with seven passengers aboard, and the 
second trip with 13 passengers aboard, consisting of men, 
women and children. 

The road is to be 60 miles long, 20 miles of which is now 
operating with steam locomotives, and has been built by me 
for the express purpose of running single-phase motors upon 
it. My work in connection with it has attracted wide atten- 
tion from almost all the leading technical journals and many 
of the leading daily papers of this country, and I believe that 
this road should be given the credit of being the first single- 
phase railroad, although, for reasons which it is not necessary 
to enter into here, I have not yet made public the full details 
of the work, which I shall probably do shortly.— Yours, &c., 

Chicago, Sept. 9. Bion J. ARNOLD. 

OIL-BREAK SWITCHES. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sim: In the Paper read before the British Association 
recently by Mr. W. B. Woodhouse it is said that “the first 
oil-break switch to be put into practical use was at the 
Paderno power station in 1897,” and that “ this was designed 
by Messrs. Brown, Boveri & Co.” 

This statement should have been qualified to apply to the 
Continent only, because it is well known that oil-break 
switches were used in this country earlier than 1897. This 
company designed oil-break switches in 1894. The first large 
switch gear made which contained oil-break switches was 
installed by us at the City of London Electric Lighting Co.’s 
works at Bankside. The switches were erected and tested in 1895, 
and the complete equipment was put into constant use in the 
following year; and it has been giving—as far as we are 
aware—satisfactory results ever since. Originally the gear 
consisted of 60 panels, each suitable for a maximum capacity 
of about 750kw. at 2,000 volts, but has since been extended to 
about 80 panels of the same design. 

It may also interest your readers to be reminded that 
Mr. Ferranti’s patent for “electric switches in which the 
contacts are immersed in oil or other insulating fluid upon 
breaking“ was applied for in 1895.— Yours, &c., 

Ferranti LIMTrED (per H. W. C.) 

Hollinwood, Sept. 22. 


ELECTRICALLY-DRIVEN MINING PLANT. 
TO THE EDITOR OF THK ELECTRICIAN. 


SIR: The article in your issue of September 4th has just 
come under our notice, and we beg to be allowed to point out 
that the relative powers stated to be required for the disc and 
bar types of coalcutters are inconsistent with the facts as 
applied to our bar machines (Hurd's patent). The powers 
given in the article are stated to be averages. It would he 
interesting to know the number of tests upon which these 
averages are based, and also whether the tests of disc and bar 
machines were made in the same seams and under similar 
conditions. 

We have had a number of opportunities of comparing the 
udi required by disc and bar machines respectively when 

oling under identical conditions in the same seam, to the 
same depth of undercut and the same rate of feed, and, without 
any exception, the results are largely in favour of the bar 
machine. The enclosed table shows details of some of these 
tests. Curves taken by recording ammeter not only confirm 
these results but show that the disc machine, owing to the 
large area it exposes under the coal and the crushing of the 
coal upon it, not only requires much more power than the bar 
to drive it but the demand for power is exceedingly irregular, 
whereas with the bar machine, which exposes nothing but 
cutting points under the coal, the power absorbed is not only 
much less but is uniform. 


Table of Powers taken to Cut in Various Material by Dise and Bar 


bind floor. 4 2 | 12 


Machines. 
Depth, Rate of m" ft | 9 m Watts 
Material of EE » volts. Amps. E.H P ge per 
^. ^" under.| inches | pe R 1. ft. sq. ft 
cut. | per min.| er Sd bt. (approx.) 

ft. in. | 
aBlack band.. 4 6 18 6°75 400 50 270 40 3,000 
Black band.. 4 6 18 6˙75 400 30 160: 2:36: 1,750 
aStony tireclay; 5 0 8 3:323, 400 110 | 590/177 | 13,200 
bStony fireclay 5 0 8 3°33, 400 | 55 | 295; 8&5, 6,600 
Hard fireclay, 3 0 12 3°00 | 400 | 16 86, 287) 2,130 
aHard fireclay 3 9 18 | 565 350 60 280 50 3,700 
alireclay ....; 3 6 18 5°25 | 300 70 280! 5:3 3,050 
bFireclay ....; 5 0 96 40 350 32 150| 375, 2,800 
bMard fireclay 4 6| 12 | 45 | 400 35 19.0 42 | 3,120 
bHard fireclay; 4 6 12 45 380 40 |190 42 3,120 
Hard fireclay 3 0 | 10 | 2:5 450 20 120 4&8 | 3,500 

„Hard black | 

band 5 0 15 | 625! 400 40 | 215 335| 2,500 
aHard fireclay} 4 6 12 45 400 32 | 172 ze) 5,200 

bVery hard | | | 

| 475; 400 25 134 28 | 


3,750 


a Disc machine. b Bar machine. 


The claim that the disc coal-cntter requires less power to 
drive it than the bar coal-cutter working under similar condi- 
tions is quite new to us, and is entirely at variance with the 
facts so far as a Hurd machine is concerned. As the number 
of bar machines in use in this country, other than the Hurd 
machines as made by us, is extremely small, we trust you will 
find space for our letter. — Yours, &c., 

Glasgow, Sept. 22. MAVOR AND COULSON (LTD.) 

Sam Mavor, Managing Director. 


INDIARUBBER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: There appeared in your columns of August 28th a review 
by Sir William Ramsay of the English edition of“ Seeligmann's 
Indiarubber and Gutta Percha,” in the course of which occurs 
the following remark :— 

We do not know on what authority indiarubber is said to be & mixture 
of „two isomeric substances, one of which, solid and elastic, resists 
almost all reagents; the other, semi-liquid and tacky, is much more 
easily attacked and dissolved." If on Payen's authority, it may well be 
disputed. Indeed, nothing is more evident than that the attention of com- 
petent organic chemists, acquainted with modern physical methods and 
the deductions to be drawn from physico-chemical experiments, might 
with profit be devoted to the investigation of this interesting but 
difficult subject. 

In the first instance, I should like to say that the above 
statement is, indeed, originally due to Payen, as Sir William 
surmises. 'lhis same question of the soluble and the insoluble 
constituents of indiarubber was also touched upon by the 
late Dr. J. H. Gladstone in his admirable Paper on “The 
Optical and Chemical Properties of Caoutchouc " (Jour. Chem. 
Soc , LIIL, p. 679), and the conclusion he arrived at, from the 
views he expresses upon this subject, is that he accepted Payen's 
interpretation of the two constituents named as isomeric 
bodies. His words, as far as they bear upon this point, are :— 

We are inclined to believe that the less soluble modirication of the 
hydrocarbon which has been frequently observed is produced during 
the drying of the juice, for we find that if the more soluble part be 
heated it is more or less changed and less susceptible of subsequent 
solution. We made many attempts to separate these two 
modifications. | : 

The italics are mine, but it is, to my mind, quite clear that 
the term “ modification” in these sentences, strictly speaking, 
means “isomers,” as there is no suggestion that the change of 
the soluble into the insoluble constituent involves any material 
chemical change. 

Some years ago 10 18 Soc. Chem. Ind., 1900, p. 215, and 
also Berichte, XXXIII., p. 779) I published a Paper on “ Tho 
Nature of Indiarubber," in which I finally disposed of the 
notion of the isomerism of the two above-named constituents 
of indiarubber: I showed the manner in which a very satis- 
factory separation of these constituents can be effected, 
and demonstrated that, whereas the composition of the 
soluble part of indiarubber leads to the formula Ciol Ius, the 
composition of the insoluble portion corresponds to the formula 
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Col LO or, perhaps, to CIO This shows that while the 
soluble portion of indiarubber, which represents about, 
95 per cent. of the whole, is a hydrocarbon of the terpene 
formula, the insoluble portion contains a very large percentage 
of oxygen, and its carbon-hydrozen ratio is very different from 
that of indiarubber. Indeed, if we adopt the second of the 
above formule as nearest representing the composition of the 
insoluble constitnent, the relation of the latter to the pure 
indiarnbber hydrocarbon may be expressed by the formula 
(Cu Hias: 10. O. Of course, this last formula merely serves 
a statistical purpose, but should not be looked upon as in any 
way suggesting the genesis of this insoluble constitnent.— 
Yours, We. Carn Orro WEBER. 
Manchester, Sept. 16. 


LEGAL INTELLIGENCE. 


—— D 
Alleged Obstruction. 


At the City of London Police Summons Court on Wednesday, before 
Ald. Sir Horatio Davies, M. '., a jointer named Ives, in the service of the 
Charing Cross and City Electrie Co., appeared to an adjourned summons 
charging him with causing obstruction. 

Mr. VICKERY, for the City authorities, submitted that the only point 
the Alderman had to decide was one of fact- whether defendant's truck 
stood at a particular spot longer than was necessary or not. 

A police constable having given evidence in support of the summons, 

Mr. W. FRAMPTON, for the defendant, reminded the Alderman that 
a decision had been given against him in a similar case, and that a case 
had been stated for the High Court, but owing to certain correspondence 
with the City solicitor (Sir Homewood Crawford) the appeal had been 
abandoned. The point he now wished to make was whether the company, 
acting under statutory authorities, were justified in having a truck in 
the street in question. It was necessary there should be a good lighting 
service, and sec. 12 of the company's act gave them authority to get 
at their meters, connecting boxes and maing when any repairs cr 
alterations were needed. 

The Alderman finally decided to tine defendant 20s. and coats, but 
offered to stute a case. Two further summonses against the same 
company stood over pending the result of the test case. 

Two men, Russell and Keys, in the service of the City of London 
Electric Lighting Co., were summoned for causing a horse and cart and 
a truck to stand for a longer time than was required for loading or 
unloading. Defendants pleaded guilty and the Alderman imposed a fine 
of 20s. and costs in each case. 


In the Vacation Court on Wednesday Mr. Casserley applied, on behalf 
of the Postmaster-General, for an injunction to restrain the justices for 
the City of London from adjudicating upon certain summonses taken out 
for alleged offences under the City Police Act, 1839. The summonses 
Were issued against two men in the service of the Post Office for keeping 
trucks standing longer than was necessary for loading or unloading. 
From the aflidavits tiled it appeared that the men were servants of the 
Crown, engaged in work connected with the maintenance of the Post 
Otice telegraphs and that the trucks contained materials necessary for 
the performance of their duties. Learned counsel submitted that the 
penal provisions of the act did not apply to servants of the Crown, and 
that the City justices had, therefore, no jurisdiction. 

Mr. Justice Bueknill granted a rule nisi for a prohibition return- 
able before the first Divisional Court after the vacation, and in the 
meantime ordered all proceedings on the summonses to be stayed. 


General Electric Co. v. Mana and others 


In the Vacation Court on Wednesday Mr. W. A. Russell, for plaintiffs, 
said he had agreed with the other side that there should be an order in 
the terms of the notice of motion. The defendants were, in. addition to 
Mr. Mann, the Sydenham Water Chute (Lul., and H. B. Jones, the 
trustee for the debenture holders in the company, and others, and the 
motion asked for an injunction against Mann and the Sydenham Water 
Chute (Ltd.) to restrain them from using or working any of the plant or 
machinery mentioned in the writ, and from preventing plaintiffs from 
taking possession of same. 

His lordship made an order accordingly. 


Bond v. British Blectric Street Tramways (Ltd.). 
. This ease came before Mr. Justice Bucknill on Wednesday for an 
interim injunction to restrain defendants dealing with the assets, but 
stood over till next week on an undertaking being given in the terms of 
the notice of motion. l 


Re George F. Milnes & Co. (Ltd.). 


In the Vacation Court on Wednesday the petition of John Lysaght 
(Ltd.) for the compulsory winding-up of this company was directed to 
stand over to the first petition day in next sittings. It was stated that 
the assets were in the hands of the voluntary liquidator, and in the event 
of a sale the sanction of the Court would be asked for. 


Gale v. Henry F. Joel & Oo. (Ltd.). 


In the Vacation Court on Wednesday, before Mr. Justice Bucknill, a 
debenture-holder asked for the appointment of Mr. Chandell as receiver 
and manager of Henry F. Joel & Co. (Ltd.). Plaintiff was beneficial 
holder of £1,710 debentures and a mortgage for £4,460. 

The application was granted. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND PILLED. 


A superintendent of electrie lighting and an assistant electrical 
engineer are required for service under the Government of Lagos, 
Salaries £400 and £300 per annum respectively ; appointments 
for two years. Applications to Crown Agents for the Colomes, 
Downing-strect, London, S. W., up to Oct. 7. Inquiries may be 
addressed to the consulting engincers (Messrs. Preece and Cardew), 
8, Queen Anne's-gate, S. W. Seealso advertisement, 

Southwark (London) Borough Council have vacancies for two 
pupils at their clectricity works. The pupils are to be bound for 
two vears and to pay €100 preinium, or whieh £50 willbe returned 
in wages during second year. further particulars from the town 
clerk (Mr. J. A. Johnson), Town Hall, Walworth-road, S. E. See 
also advertisement. 

A works manager, used to modern manufacture of dvnamos and 
motors for continuous and alternating currents, is required. Sce 
advertisement. 

An assistant with factory experience and competent to give 
instruction in the theory and practice of electric machine design, 
construction and testing, is required in the engineering department 
of the Central Technical College, Exhibition-road, S. W. Applica- 
tions to Prof. Ayrton. See advertisement. 

A shift engineer, capable of attending to engine repairs, is 
required by Great Grimsby Street. Tramways Co., Cleethorpes, 
Lincs. Applications to manager. See advertisement. 

Taunton Electricity committee require a shift engineer. Salary 
£100 per anmum. Applications to Mr. Edward B. Thornhill, 
electricity works, Taunton, by 28th inst. 

Hampstead (London) Borough Council require an assistant engi- 
neer to take charge of a shift at their electric lighting station. 
Commencing salary £150 per annum. Applications to town clerk 
(Mr. Arthur P. Johnson), Town Hall, Haverstuck-hill, N. W., by 
10 a.m. Sept. 28. 

An assistant lecturer in enginecring is required for Huddersfield 
Technical College. Applications by Oct. 8. 


Mr. John S. Nicholson, B.Sc., who gained the First Whitworth 
Scholarship this year. is a graduate of Glasgow University in engi- 
neering, and has been engaged as demonstrator in the James Watt 
engineering laboratories for the last two years, He acquired his 
practical experience with Messrs. M. Paul & Co., Dumbarton. 

Mr. Neil J. Maclean, I. Se., Whitworth exhibitioner, has been 
appointed junior demonstrator in the James Watt engineering 
laboratories of the Glasgow University. Mr. Maclean took his 
degree with distinction in Glasgow University, and has been 
working for some time in the drawing oflice of the Albion Motor 
Car Co. 

Mr. W. G. Hardy has been promoted to the position of chief 
assistant at the City-road station of the County of London and 
Brush Provincial Company, and Mr, F. S. Collings (Watford) and 
Mr. L. Roseveare (Southampton) have been appointed shift 
engineers at the same station. 

Mr. J. D. Crabtree, of Swindon Technical School, has been 
appointed peripatetie science master by the East Suffolk County 
Education Committee. 

Mr. George F. Booker, Sheflield Corporation electricity depart- 
ment, has been appointed assistant in the mains department at 
Croydon electricity works. 

Hanley Town Council have appointed Mr. E. Rendell, of Wed- 
nesbury, junior assistant engineer at their electricity works, vice 
Mr. S. Hutchins, resigned. l 

Coventry Council have appointed Mr. Lucock, assistant nuns 
superintendent, to succeed Mr. Sowter as mains superintendent. 

Mr. F. Eggington has been appointed chief clerk in the West Haw 
Corporation Tramways departinent. 


EDUCATIONAL NOTICES. 


City and Guilds Technical College.—'The new session for 
evening classes at Finsbury Technical Institute begins on Monday, 
Oct. ö, at 6 p.m. There will be lectures on and laboratory work in 


THE ELECTRICIAN, SEPTEMBER 25, 1903. 


943 


electrical and mechanical engineering, industrial and technical 
chemistry, applied art, including leetures on domestic furniture and 
practical instruction in enamels and art metal work, drawing, 
painting, &e. Programmes from the College, Leonard-street, Finsbury, 
I. C., or from the head offices, Gresham College, E. C. See also adver- 
tsement. 


Royal Technical Institute, Salford. Special courses of lectures 
in engineering estimates and specifications, dynamo and electric 
machinery design, electrical distribution (mains and central stations), 
iron and steel structures, &c., are about to commence at this insti- 
tute. Prospectuses and particulars from secretary, Mr. R. Martin 


Aston.—The electricity works, which have been erected at a cost 
of £62,000, are to be opened on Tuesday next, and a start has been 
made with the erection of the first 15 are lamps which are to be 
employed for publie lighting. 

'" Battersea (London).—The Council have entered into an agree- 
ment with the Rhodes Electrical Mfg. Co. for the supply of electric 
motors on the direct-paymoent system, or to be let on hire. 

The Council have decided, on the recommeudation of the elec- 
trical engineer (Mr. H. R. Forbes Mackay), to provide coal conveying 
and clevating plant for the generating station at an estimated cost 
of .£3,500. 

During the past quarter the equivalent of 8 c.p. lamps connected 
has increased from 28,244 to 29,797 and motors connected from 
3138 H.P. to 398g U. p. 

Battersea Tradesmen's Club last weck passed a resolution urging 
the Borough Council to give greater facilities for the use of electric 
eurrent for private lighting by extending their limit of distance for 
free connection to 60yds. or 70yds. At present householders are 
required to pay the expense of connections in excess of 60ft. from 
the mains. 


Brighton.—The CouneBM last week adopted the recommendation 


of Mr. Arthur Wright as to the charges to be made for the supply 
of electricity in the extended electric lighting area. The terms were 
set out in our last issue. 

Cardiff —The borough electrical engineer (Mr. Arthur Ilis) has 
reported to the Lighting committee that the cost of extending the 
electric lighting mains to Cathays would be £728, and the cost of 
illuminating the district by electricity would be £400 per annum 
above that of gas. 'lhe proposal to extend the mains has been 
deferred. There are 868 private consumers, representing an equi- 
valent of 87,416 8 c.p. lamps, now connected to the Cardiff mains. 

Carnarvon.—On Tuesday, Major Stewart, R.E., attended to 
hold an inquiry into the application of the Corporation to borrow 
£17,000 for electricity works, to be erected and maintained by the 
National Eleetrie Construction Co. for a number of years. 

At the outset the Mayor applied for an adjournment, as the Council 
had an alternative scheme under consideration. 

The IN SPECTOR thought they might proceed with the preliminaries that 
day, as there was no reason why the inquiry into the general question of 
electric lighting for the town should be postponed. It would be possible 
to take evidence as though there were no rival scheme. 

Mr. Joun Pritcuanp, chairman of the Electric Lighting committee, 
said that as the alternative scheme was before them, the Corporation 
were not a position to decide which of the two schemes was the better 
until they had obtained expert opinion. 

The INsPEcTon said that, under the circumstances, he would postpone 
the inquiry. 

Chippenham. —The Council on Monday unanimously decided to 
apply for a provisional electric lighting order. The consulting 
engineer (Mr. J. 5. Enright) had submitted a report on electricity 
supply recommending the adoption of this course. 

Church Lighting, &c —The famous Whitefield’s Chapel, Totten- 
ham Court-road, London, which was re-opened on Tuesday, is 
illuminated electrically. 

The great Central Hall, Birmingham, which belongs to the Wes- 
leyan Methodists, and which was opened last week, is lighted by 
incandescent electric lamps. The oxidised silver electroliers were 
supplied by Mr, Henry Bisseker. 

Corsham.— The Lighting committee are obtaining information 
concerning electricity supply. 

Coventry.—The Electric Light committee recommend that, as 
from Oct. 1, consumers be allowed the option of paying for current 
for lighting either according to the present mnaximum demand 
system or by a flat rate of 4$d. per unit, provided the option is 
exercised for a period of not less than 12 months. From the same 
date energy for power will be supplied at the present rate of 13d. per 
unit up to & consumption of 2,500 units per quarter, and at 1d. per 
unit beyond that number. 

Customs Duties.—A recent decision of the Commissioner of 
Customs for New Zealand fixes the duty on imported electric fire 
alarm apparatus at 10 per cent. ad val. 

Devizes.— Mr. Wingfield Bowles has been retained as consulting 
electrical engineer by the Council, who have decided to apply for a 
provisional electric lighting order. 


Dewsbury District Tramways —The local authorities concerned 
have practically come to terms with regard to the proposal for the 
construction of electric tramways between Dewsbury, Soothill 
Nether, Ossett and Soothill Upper. ` 


Dover.—Prior to the building of the great marine station, the 
Harbour Board propose to connect the new Prince of Wales Pier 
with the railway system by a railway carried across Dover over an 
electrically-swung bridge to the harbour station. 


Dublin.—'The Corporation recently commenced an action against 
the Dublin United Tramways Co. for the recovery of about £5,500, 
being half-year's wayleave rental alleged to be due under an agree- 
ment. The claim has now been paid in full by the company. 


East Ham.—The charges for electric current are to be revised, 
on the recommendation of the electrical engineer and manager of 
the electricity departinent, as follows:—On the demand system, 
from 7d. and 2d. to 6d. and 2d. per unit; alternative flat rate, from 
52d. to 44d. ; churches, chapels and schools, from 5d. to 4d. 


Eastleigh.—Tlie District Council have resolved to apply for a 
provisional electric lighting order. 


Electric Lighting Loans of Metropolitan Borough Councils. 
—According to the recently-issued report of the London County 
Council the loans raised by the Metropolitan borough councils and 
the London County Council for electric lighting in 1900-1 amounted 
to £563,512 and £13,503 respectively. During the period trom 
April 1, 1884, to March 31, 1901, the total amount of loans raised 
for electric lighting was £1,698,210 by metropolitan borough 
councils (or their predecessors) and £15,696 by the London County 
Council. On March 31, 1901, the amount of outstanding loans was 
aa by borough councils and £13,698 by London County 
Council. 


Electrical Plant for Ship Loading.—Newecastle-on-Tyne Cor- 
poration propose to expend £559,000 on the improvement and exten- 
sion of the quayside, the improvements including the provision of 
electric eranes, eupstans and locomotives. Parliamentary powers 
are to be sought. 


False Pretences —At Wakcfield Police Court on Wednesday a 
traveller named Navey, of Leeds, was sentenced to one month’s 
imprisonment for obtaining by false pretences eight electric lunps 
from Mr. Walter Emmott, electrical engineer, Wakefield, and 10 
lamps from Mr. George Ellis, an electrical engineer. Prisoner 
falsely ropresented that he was putting in an electric light installa- 
tion at a pit at Castleford, and thus got possession of the lamps. 


Felixstowe — An inquiry was held here last Friday into the 
application of the ‘Town Council for permission to borrow £17,160 
for electricity supply. 

Mr. F. B. Jenninas, for the Council, gave particulars of the rateable 
value, outstanding loans, &c. The Council (he said) obtained a provi- 
sional electric lighting order in 1900, and it was now proposed to purchase 
the works of the Suffolk Electricity Supply Co. In 1€02 the Council 
inserted a clause in their Improvements Bill to control the company’s 
overhead wires, but this was thrown out by the House of Lords Com- 
mittee, and since then the Board of Trade had sanctioned the use of 
overhead wires for five years. 

Mr. W. Norton (the inspector) raised a question as to the powers of 
the Council to borrow money for the purchase. 

Mr. JENNINGS said that according to the agreement of May 18, 1903, 
the Council were to purchase the plant, works, machinery, &c., for 
48.000; the company were to carry on the works for 25 years, the 
Council having the option of terminating the agreement at the end of 
15 years, the Council to provide all moneys for capital expenditure. Of 
the purchase money £5,000 was to be paid within three months of the 
sanction to the loan, the balance (£3,000) being retained by the 
Council until the company’s balance-sheet in any one year showed a 
profit of 6 per cent. Their consulting engineer (Mr. R. P. Wilson) 
considered that certain extensions, the cost of which, with contin- 
gencies, would be £9,160, were immediately imperative. Adding that to 
the £8,000 purchase money, the total was £17,160, which the Council 
desired to borrow. When the estimate was prepared, the Council 
expected to borrow at 34 per cent., but they now found it would be 
impossible to borrow under 3} per cent. Therefore the 6 per cent. to be 
paid by the company would not cover interest and repayment of the 
loan. There would be £33 per annum to be paid out of the rates, which 
in 25 years would (with interest) total £1,300. 

The IxsrEcroR inquired as to the date of the meeting of the share- 
holders of the company authorising the sale. 

Mr. JExNINGs said the date of the company's agreeing to the Council's 
proposal to purchase was Oct. 20, 1902. 

Mr. J. M. Prentice, solicitor to the company, said that powers were 
given by the articles of association for the directors to part with the whole 
or any part of the concern without the consent of the sharcholders. 
There wereabout 17 shareholders, of whom five were directors. 

The INsrEcrTOR said it was a very unusual power, and asked to sce the 
articles of associntit n. 

Mr. JENNINGS said the Council were not purchasing the overhead wires, 
but had the use of them for 25 years. The company had no aren of 
supply, but the site on which their works were placed was freehold. 
Complaints had been received as to the noise caused by the gas 


engines, and mainly for that reason they were applying for steam power. 
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Mr. R. P. Wirsox (the consulting engineer) said the present plant of 
the company consisted of three gas engines totalling 218 n.r. and four 
dynamos totalling 123kw. There was also a storage battery. His esti- 
mate of the value of the plant, meters, buildings, &c., was £6,500, 
without the land, which he was advised was worth £1,500. At the last 
Council meeting it was decided to employ steam instead of gas plant for 
the proposed extensions, but the company's consent had not yet been 
obtained. No tenders had been sought, but he advised a 200 n.r. steam 
engine, water-tube boilers, a 100kw. dynamo and extensions of the 
building capable of accommodating plant of double the present capacity. 
When the extensions were completed, he estimated that they could 
supply the equivalent of 5,800 8 c.p. lights. All the cables would be 
overhead, except & few small underground feeders. He estimated that 
£1,500 would cover legal and engineering expenses on the expenditure 
of £17,000. The present plant was overloaded, and the overhead mains 
were only erected by permission of the owners over whose property they 
passed. The Council were taking over “free” wiring installations in 
24 houses, and one church, valued at about 4350. 

The Inspector said it was useless to proceed with that portion as the 
Local Government Board would not permit free“ wiring. 

Mr. Narier Prentice (engineer and secretary to the company) said 
at present the equivalent of 4,500 8 c.p. lamps was connected. They 
had obtained 165 consumers in four years, the company starting in 1899 
with one consumer. The annual running expenses were about £900, the 
revenue being about £2,000. The average price charged was 7d. per unit. 

The Inspector: You are going to charge 8d. a unit in the thrce 
summer months, and 6d. the other nine months. Will not this cause a 
lot of trouble ? 

Mr. Prenticr said he thought not. 
to purchase the company actually gave £8,300 for. 
diture of about £10,000 the profit was £600. 

Witness was closely cross examined on the accounts and balance- 
sheets of the company, and Mr. Gregory, for the local gas company, 
submitted that, though they did not object to the Council undertaking 
electric lighting, the proposed arrangement was improvident and impos- 
sible. He appealed to the Local Government Board not to sanction the 
purchase. 

After a reply from Mr. Jennings, the inquiry closed. 

Finland.—4An electric railway is, it is announced, to be con- 
structed from St. Petersburg to Systerback, on the border of Finland. 
A project placed before the Government of Finland for the exten 
sion of the line to Imatrg was refused. x | 

Proposals have been under consideration for making use of the 
many waterfalls, &c., in. Finland, for generating electric power, 
and the Technical Society of Helsingfors has the matter under 
consideration. 


Glasgow —The FAectricity committee have decided to reduce the 
annual charge for arc lighting from £14 to £13 per lamp. 


Hammersmith (London)— It was reported, to the Council on 
Wednesday that there were now 1,288 customers of the electricity 
departinent. On the recommendation of the consulting engineers 
(Messrs. Preece and Cardew) it was decided to obtain Howden’s 
forced draught apparatus for No. 1 boiler at the station for £355. 

The Thames Conservators have given formal sanction for laying 
in the bed of the river the suction pipes required in connection with 
the extension of the condensing scheme. 


Har dsworth.— The District Council have purchased from the 
local company the tramway between the New [nns and the West 
Bromwich boundary for £5,250. The line is to be converted forth- 
with for electric traction. 

Hanwell —The Works committee have been instructed by the 
Council to report as to the advisability of obtaining electric lighting 
powers. | 

Keighley.— The accounts of the electricity department show a 
gross profit of £168, against a loss of £160 last year. The mayor 
announced at "Tuesday's Council meeting that it was intended to go 
forward as quickly as possible with the construction of the North- 
street to Stockbridge tramway route and the conversion of the 
existing lines to electric traction. 

Leeds-Guiseley Tramways.— Rawdon, Yeadon and Guiseley 
District Councils are urging upon Leeds Tramways committee the 
extension of the Leeds electric tramways to these three districts. 


Leith.— The Traniways committee recommend the Council, as 
soon as thetramways areacquired, to convert them to electric traction. 

Light Railways.—The order authorising the transfer from 
Barrowford District Council to Nelson Town Council of their light 
railway powers and the Nelson Light Railways Order has been sub- 
mitted to the Board of Trade for confirmation. Objections by Oct. 9. 

The Board of Trade have confirmed the Bath Electric Tramways 
(Light Railway Extensions) Order, authorising extensions and 
deviations of the undertaking of the Bath Electric Tramways (Ltd.) 
and the abandonment of certain authorised lines. 


London County Council Tramways.—Another extension of the 
Council's tramways was opened for tratlie on Friday when the com- 
bined eleetrie and cable tramears were run through from Streatham 
village, via Brixton and Kennington, to Blackfriars. 

The County Council have decided to proceed immediately with 
the ‘electrification’ of the tramway from Kennington Park to 
Streatham and to abolish the cable tramcars as the experiment of 


What the Council were proposing 
On a capital expen- 
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employing small electric cars which would work both on the elec. 
tric tramway and on the cable line has not proved a success. The 
Council also intend to lay down an electric tramway to the southern 
end of the Tower Bridge to connect up with the Old Kent-road and 
Greenwich line. 


Macclesfield.—-The Electricity committee have under considera. 
tion three schemes for the erection of electricity works (submitted 
by the British Westinghouse Co., J. and J. S. Enright and Crompton 
& Co.), the estimated cost being £32,000, £26,000 and £15,577 
respectively. The Macclesfield provisional order expired in July, 
but has not yet been revoked. 

A company has given notice of intention to apply for parliamen- 
tary powers for constructing tramways in this district. 


Municipal Telephony.—An inquiry was held at Portsmouth on 
Wednesday into the application of the Corporation for sanction to 
borrow (inter alia) £150 for electric lighting and £12,000 for their 
municipal telephone service. The inspector (Mr. H. Perey Boulnois) 
took the telephone application first. There was considerable opposi- 
tion by ratepayers and by the local Property Owners' Association. 

The Town Crrnx (Mr. A. Hellard) having given the usual preliminary 

statistics, explained that the application was for certain extensions to the 
existing system. Originally the scheme was for 1,240 working lines, and 
that number had been put into operation. These lines had been found 
insuflicient, and the proposal was to extend the system so as to provide 
for the increased demand. At present there were 1,346 instruments in 
use, and there were 78 orders in hand. The demand was therefore 
increasing, and he thought, the system having been sanctioned and 
started, it could hardly be contended now that the Corporation should 
stop at the number originally estimated for. The present system had 
been carried out within the original estimate. A loan of £25,000 was 
sanctioned, and the expenditure had been £26,540. The excess was 
accounted for by increased underground work to provide additional cables 
to those originally estimated for, and the increased number of instru- 
menís now in use. "These and other items made up the £1,005 excess. 
. Mr. A. R. Bennett, consulting engineer to the Corporation Telephone 
department, said the extension to be covered by the new loan would com- 
prise an additional 760 lines and instruments. The capacity of the 
exchange would be increased by 2,000 subscribers within the Corpora- 
tion's telephone area. This would include exchange lines for 100 new 
subscribers at the branch exchanges. Orders for 20 of these were already 
in hand. The service would not be extended in the outside districts 
unless the Corporation found sufficient support. 

Mr. E. G. Ronn, who appeared for certain ratepayers, complained that 
Mr. H. Laws Webb, who was a recognised telephone expert, and was 
present at this inquiry, had applied for permission to inspect the tele- 
phone exchange and had been refused. 

Mr. HELLAnD said Mr. Webb did not tell him he was to give evidence 
for the parties opposing this application. Personally, he had no objec- 
tion to anyone seeing the exchange. The refusal came from the 
Telephone committee. 

Mr. BENNETT (resuming his evidence) said his original estimate was 
£26,530, but the Local Government Board would only sanction £25,500. 
All the work originally comprehended had been completed for less than 
the original estimated figure. He admitted that a number of the 1,210 
lines were short lines or extensions.“ 

Mr. Ronn contended that the Corporation not having supplied 1,210 ex- 
change lines, but only about 1,000, had not, therefore, carried out the 
original scheme. His main grounds of opposition to the present appli- 
cation were that the method of working adopted at Portsmouth was 
obsolete and relatively inefficient, and was not up to Post Office standard, or 
of that of any large town in the kingdom, save such as had been designed 
by Mr. Bennett. To spend further moneys on such a system was per- 
petuating an original blunder. The scheme was technically and financially 
unsound. The estimate was delusive, and gave the Corporation no idea 
of the capital expenditure in which they would be ultimately involved. 
Further, it made no adequate provision for surplus plant or inevitable 
expansion, and ignored the effect of keen competition. The Corporation 
were engaged in a war of rates with the National Telephone Co. Both 
parties were engaged in this competition doubtless to the benefit of the 
telephone user, but to the detriment of the ratepayer, whose money was 
involved. The Corporation scheme had been framed upon the low capital 
estimate of £5. 7s. 6d. per subscriber, and this wasan unremunerative rate. 

Mr. Bennett was then cross-examined by Mr. Ross: How much of 
this £12,000 has already been spent?—Very little. We have, in fact, not 
ordered anything until the result of this inquiry is made known. No 
cables have actually been laid. A duct had been constructed, but no 
cable was laid in it. It was correct that this duct was only Sin. below the 
surface of the ground. 

The Inspector said that depth was insufficient, nnd if the Local 
Government Board had power to refuse they would certainly do so on this 
point. 

Mr. Rons asked if the tramways’ credit was used for the telephone 
undertaking ? 

Mr. HELLARD; No doubt. 

And these balances were used to carry on this business ?—No doubt. 

Mr. Ross: Did you credit the general district rate with the interest 
on these balances ?—No. 

You used the money and paid nothing for it? —If the ratepayers are 
dissatistied they have their remedy. 

The Inspector said these points would have to be laid before the Board. 

Mr. BENNETT, in further cross-examination, said the Portsmoutli 
municipal telephone undertaking was a wise and prudent one, and the 
system was a much better one than that of the National Company. Both 
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the committee and himself anticipated a handsome surplus from the 
telephone service in the town, which would make up for temporary losses 
on the extensions. 

Mr. Morratt, of the borough accountant's office, said the average 
receipt per subscriber so far was £4. 4s. per line, against £5. 78. 6d. 
estimated. 

Mr. WapEsoN, for the Property Owners’ Association, said the associa- 
tion objected to extensions to outside districts being paid for out of 
borough funds. 

Mr. Laws WEBB said he considered Mr. Bennett's estimates were not 
made on proper lines, and that his estimates had not been justified. 
These estimates were admittedly based upon cheapness, and this did not 
tend to economical working. The best system of telephoning was the 
newest one. The system adopted at Portsmouth was ineflicient, and the 
probability was it would be found relatively expensive. He believed 
Mr. Bennett's calculations for working expenses were 30 or 40 per cent. 
below what they should be. He had never known a municipal telephone 
to be a financial success, and the methods adopted at Portsmouth were. 
not those which would be adopted by a company with private capital. 
The expenses at Portsmouth were, as a matter of fact, increasing weekly 

The inquiry was adjourned. 

Brighton Corporation will inaugurate their telephone system next 
week. There are already 1,200 subscribers. 


Musselburgh.—The Council have approved the design of the 
tramway poles submitted by the National Eleetrie Construction Co. 
in connection with their electric tramway scheme for Musselbur gh 
and district. 

Nagasaki (Japan).—In his report upon the trade of Nagasaki 
for 1902, Mr. Actine-Consnl J. B. Rentiers gives an interesting 
account of the shipbuilding industry in this important Japanese 
city. The principal yard is provided with eight berths, upon which 
ships ranging from 170ft. to 700ft. in length ean be built. Machinery 
of the most up-to-date type has now been installed in these works, 
including electrie shell-drilling machines, screwing machines, plate- 
rolling machines, &c., and 40-ton overhead travelling cranes. Steam 
power in all parts of the works is rapidly being superseded by elec- 
tricity and compressed air. The fully-equipped electric power house 
is furnished with the most modern system of water condensation. 


Newcastle-on-Tyne.—An extension of the electric tramways 
was opened for traffic yesterday (Thursday). 


Newton Abbott.— The District Council have again refused per- 
mission to the Urban Electric Supply Co. to extend their mains to 
Kingsteignton. 

Northfleet.—The District Council have, we learn, declined the 
proposals of the Sir Hiram Maxim Electrical and Engineering Co. 
for erecting electricity works and carrying out the terms of the 
Council's provisional electric lighting order. 

Overhead Wire Troubles in Jamaica.—A magisterial inquiry 
was held on the Ist inst. into the circumstances attending injuries 
inflicted on five persons by electric shock at Kingston. It appeared 
that on Aug. 15 last the hurricane which devastated a portion of the 
island blew down a number of telegraph and telephone wires and 

oles, 

The evidence of Mr. C. C. F. Monckton, electrical engineer to the 
Public Works Department, showed that the telegraph wires became 
charged in consequence of their coming into contact with the trolley wires 
of the West India Electric Tramway Co. He thought that, with the 
labour available, the clipping of the telephone wires should have been 
performed at night after the current had been cut off from the trolley 
wires. ‘The wires were cut by the electric light company’s employés to 
clear them from the feeder lines, and he should have done the same, 
but the telephone company should have been notitied by the electric 
light company of their intention to do it. 

On behalf of the telephone company, it was submitted that the first 
cause of the accident was the hurricane, and the next offender was the 
electric light company, and therefore it would be unfair to hold the 
telephone company responsible for the damage. 

The magistrate’s report will be presented to the Governor in due course. 


Patent Amendment.—Messrs. Henry Leitner and Richard 


Norman Lucas seek leave to amend specification lodged in connec- 


tion with application for Letters Patent No. 16,492 (1902) for 
* Improvements in electrical cutouts and regulators.” Particulars 
of proposed amendment are given in the Illustrated Official 
Journal (Patents) of Sept. 16, and notices of opposition should be 
lodged within one calendar month from that date. 


Poplar (London).—Consequent upon his appointment as borough 
electrical engineer at Bradford, Mr. Alfred S. Blackman has 
tendered his resignation as chief electrical engineer. 

Portsmouth.— The report of the general manager of the muni- 
cipal tramways (Mr. W. R. Spaven) for the year ended March 31 
states that the permanent way, overhead lines and rolling stock 
have been maintained in an efficient state, and that during the 
period there was no failure in the supply of electric current froin the 
power station. 

Notwithstanding the inclement weather the receipts were satisfactory, 
but the traftic was seriously impeded by the reconstruction of Fratton 
bridge, now nearing completion. On Jan. 19 last a system of cheap 
tickets was brought into operation, by which a 2d. ride was given for 1d. 


up to 8:45 each week-day morning, with the privilege of obtaining a 
return ticket up to that time for 2d., available to return by any car after 
noon on Wednesdays and Saturdays and 4 p.m. on other days. This 
alteration has been successful. During the last two years the electric 
cars have been gradually superseding the horse cars, until at the end of 
March last only three horse cars were running. 15,983,483 passengers 
were carried by the electric cars during the year, and 372,209 by the horse 
cars, the figures for the previous year being 3,994,037 and 4,770,478 respec- 
tively. The receipts from the electric cars were £76,778. 3s. 6d., against 
£20,764. 78. 2d. in 1901-2, and, after taking into account the horse- 
car receipts, cheap ticket and miscellaneous receipts, the total was 
£83,050. 2s., compared with £50,643. 13s. 10d. in 1901-2. The electric 
cars travelled 1,586,325 miles, against 458,580, the horse-car mileage 
being 42,424 and 525,692 respectively. The total receipts of the electric 
section amounted to £80,103. 18s. 2d., compared with £21,842. 4s. in 
1901-2. The working expenses of the electric section (5:12d. per car-mile) 


were made up as follows :—Generation, £5,288. 188. 9d. (0:80d. per car- 


mile); wages, &c., £20,794. 14s. 3d. (3:14d. per car-mile) ; maintenance 
and renewals, £2,665. 13s. 2d. (0:10d.) ; general expenses, £5,099. 13s. 7d. 
(0'78d.) Interest represented 2:24d. per car-mile, sinking fund 224d. 
and other charges 1:14d., leaving a net profit of 1:11d. per car-mile, com- 
pared with a deficit of 1:63d. per car-mile in 1901-2 The capital expended 
to date is £620,238. 88. 8d., an increase of £83,865. 12s. 5d. during the 
year. The length of route is 144 miles (28 miles double and 4 mile single 
track) There are 80 cars in use, 64 being the average number in service, 
and the carrying capacity is 56 passengers per car. An average of 4,462 
car-miles was run, giving an average of 69:72 car-miles per car per day 
and 10 passengers carried per car-mile. The average receipts per car- 
mile were 12:37d., and the percentage of working expenses to receipts 
was 0-44. 

Portsmouth.—The Electric Lighting committee are anxious to 
obtain an independent supply of water for their generating station, 
and have decided to bore a well at the works nt a cost of £500. 


Provisional Order Transfer.—Rawmarsh District Council give 
notice of intention to transfer their electrice lighting provisional 
order to the Mexborough and Swinton Tramways Co. Objections 
to Board of Trade by Oct. 12. 


Royal Courts of Justice (London).— During the Long Vacation 
the electric lighting of several of the courts has been reorganised, 
and new electroliers and fittings have been provided. 


Royal Victoria Hall, Waterloo Bridge-road, London, 8 E — 
This institution, better known perhaps as the People’s Palace for 
South London, is sadly in need of funds to enable the work of the 
hall to be carried on. Some time ago money was in hand, but this 
has all been exhausted in complying with the demands of the 
London County Council for alterations to the building to enable it 
to be made fireproof, This has exhausted the reserve fund and leaves 
a large deficit, and the public are invited to subscribe. A number 
of names of those associated with the electrical industry are included 
in the list of patrons, and many electrical men have provided itenis 
of entertainment at the Victoria Hall. Mr. Mark Barr, on Oct. 18, 
will deliver a lecture on Light." 


Russian Ministry of Post», Telegraphs and Telephones — 
There is a rumonr that the Russian Government has decided to 
establish a Ministry for Posts, Telegraphs and Telephones. 


8t Albans.—The Corporation have decided to hand over their 


electric lighting order to the North Metropolitan Electrical Power 


Distribution Co. 


Saffron Walden.—In order to retain the power to supply clec- 
tricity, the Council have decided to apply next session for a pro- 
visional electric lighting order. 

South African Imports.— The value of the imports of electric 
cable, wires and fittings into the Transvaalfor the six months ended 
June, 1903, was £34,000, compared with £17,000 in the same period 
of 1902. 

Stamford.— In consequence of the increasing demands for electric 
energy the Urban Electric Supply Co. are putting in an additional 
Babcock. Wilcox boiler, a 850 H. p. Belliss engine and a Parker 
dynamo giving 420 amperes at 520 volts. The existing storage 
battery is to be replaced by a new one with a capacity of 600 
ampere-hours at a discharge rate of 90 amperes, and mechanical 
stokers are to be installed. Already the equivalent of 13,000 8 c.p. 
lamps is connected. 


Stirling.—At the meeting of the Council on Monday the con- 
vener of the Lighting committee (Bailie Wylie) submitted the 
annual financial statement of the electricity undertaking, and said 
considerable progress had been made, and the adverse balance now 
stood at only £367. They were, therefore, justified in making a 
slight reduction in the demand on the rates. 

Stretford.— Electricity supply will be available for private lighting 


in about a fortnight. The consulting engineer for the scheme is 
Mr. C. H. Wordingham. 


Telephonic Extension in North Wales.—A meeting was held 
at Rhyl last week, and it has been resolved to convene another 
meeting at Chester, in support of a movement to urge upon the Post 
Office authorities and the National Telephone Co. the desirability of 
establishing intercominunication between the whole of the Chester 
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and North Wales districts free of trunk line charges, and of opening 
exchanges at Prestatyn, Abergele, Rhuddlan and St. Asaph. 


Telephone Assessments.—At the adjourned sitting of the Edin- 
burgh Lands Valuation Appeal Court on. Wednesday the valuation 
for assessment to be placed on the wires and wayleaves of the 
National Telephone Co. was further considered. 

The proceedings at the first sitting were reported in our last issue. An 
adjournment was then decided upon to enable the company to furnish 
more specific information as to its revenue in Edinburgh. 

Mr. Arprew, for the company, said his clients had now extracted from 
their books the revenue derived in Edinburgh from the ditferent classes 
of subscribers, and he was in a position to give the gross amount. This 
revenue was £22,487, to which there had to be added £425 from the Cor- 
poration for fire alarms, £320 from call oftices, and £600 estimated city 
proportion of district revenue of £800 from penny calls by £3. 10s. sub- 
scribers, making £23,832. From that had to be deducted Government 
royalty, £2,383 ; working expenses (62 per cent.), £13,308; 10 per cent. 
of gross revenue as interest on tenants’ capital, £2,144; 20 per cent. of 
net revenue (proportion fixed by the Courts as tenants’ profit), £1,181 
and valuation of Rose-street premises (separately assessed), £520 ; leaving 
net assessable valuation £4,106. This was not far from the £3,831 
offered on the mileage principle. 

It subsequently transpired that the revenue from private telephone 
wires had not been included in Mr. Andrew's figures—only the exchange 
service, and the Court adjourned that this might be ascertained. 

On the Court resuming, it was stated that the total income from private 
wires in the Edinburgh district was £2,192, which on the principle of 
three-fourths would give £1,644 from the city. That sum was subject to 
the 62 per cent. deduction for working expenses. 

The Assessor (Mr. Hav) said that, having been refused details by the 
company, he had estimated its revenue from Edinburgh at £33,500, 
which, less royalty, left £30,150. He thought that 60 per cent. was quite 
suflicient allowance for working expenses, because in the 62 per cent. 
there must be included some items that would apply exclusively to a pro- 
prietor, and with these the Court had nothing to do. A deduction of 
60 per cent, left £12,060. He estimated tenants’ capital at £6,000, 
as that was a business in which nearly all payments were made in 
advance, so that little capital was required. He had taken 5 per cent. 
on that sum being the proportion fixed by Lord Fraser in the Falkirk 
gas case, 20 per cent. as tenants’ profit left £9,408, from which had to 
be deducted £620, the rent of Kose-street premises, leaving £8,788, which 
he held to be a reasonable valuation. 

Mr. AxvnEw contended that the Court should adhere as hitherto to the 
mileage principle, which was accepted elsewhere—making a valuation of 
£3,831, or alternatively that, on the basis of the figures of revenue which 
the company had submitted, the valuation should be a little over £4,000. 

The Court decided that the valuation should be £6,000. 


Village Lighting. Antony (Devonport) Parish Council are 
issuing a circular to ascertain the number of Torpoint inhabitants 
willing to take a supply of electric current. 


Wandsworth (London).—The County of London Electric Light- 


ing Co. recently intimated to the Council that the average price of 


current during 1902 was 435d. per unit, and that they are prepared 
to guarantee supply at this rate for lighting according to the 
character of customers’ demands, while for power the charge will 
be 2kd. per unit, with discounts ranging from 5 to 30 per cent. The 
Council have asked the General Purposes committee to endeavour 
o obtain more favourable terms. 

The Borough Council adhere to their decision not to oppose the 
extension of the London County Council tramways from Tooting to 
the county boundary and from Clapham Common to East-hill, 
Wandsworth, but refuse to contribute towards the cost of street 
widenings, 

West Ham. — Of the £300,000 recently raised by loan, the Cor- 
poration have placed £120,999 to credit of the tramways department 
and £113,255 to the electric lighting departinent. 

The borough electrical engineer (Mr. J. K. Bock) has been 
instructed to confer with the borough engineer and to report upon 
tlie best means of making transformer chambers watertight. 

It has been decided to apply for a provisional order to construct a 
short length of tramway connecting Romford-road and Leytonstone- 
road. The Corporation have asked the London County Council to 
expedite the“ electrification ” of the tramway between Bow Bridge 
and Aldgate, with a view to the work of conversion being put in 
hand at the same time as the work between Stratford and Bow 
Bridge. 

Woking.—It is stated that in all probability the Woking scheme 
of the West Surrey Light Railway Co. will be abandoned, as the 
demands of the Woking District Council in connection with the 
widening of roads along the proposed road will prove a bar to the 
prosecution of the scheme. 


Wolverhampton —At a special meeting on Monday the Corpora- 
tion decided, after four hours’ debate, to confirm the decision of the 
Corporation in committee (referred to in our last issue) to take over 
the tramways equipped on the surface-contact system from the 
Lorain Steel Co., and to pay the company £22,000 for the existing 
11 miles of track, and also to enter into arrangements with the com- 
pany for supplying the material for the equipment of other routes 


out of the town. The decision of the Council was followed by the 
resignation of five members of the Tramway committee. 


Workmen’s Compensation. —A Home Office return has been 
issued giving statistics of proceedings during 1902 under the Work. 
men’s Compensation Acts, 1897-1900, and the Employers! Liability 
Act, 1880. Compared with, 1901, there has been a falling off both 
in the number of cases taken into the Courts und the number of 
appeals, the majority of the claims being settled by agreement, a few 
cases only being made subject of formal arbitration. Even in eases 
of death less than 18 per cent. of the cases came before the Courts. 
In 1899 the proportion was 15 per cent., in 1900 14 per cent., in 
1901, as in 1902, 18 per cent. "The figures relating to the “ railway 
companies" show that the amount paid by the railways of the 
kingdom as compensation under the act, including payments to 
Insurance companies and to funds under schemes certitied to cover 
liabilities under the act, rose from £119,000 in 1899 to £154,000 in 
1901, but declined to £144,000 last year. 

Wrexham.—The Town Council on Wednesday adopted a scheme 
submitted by the Electricity committee for the extension of the 
cables for publie and private lighting. 117 ordinary gas and 10 
Bray lamps are to be superseded by 41 ares and 8 Nernst lamps. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 


day ; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


The directors of the Lancashire and Yorkshire Railway Co. 
invite tenders for supply of stores during 12 months ending Oct. 31, 
1904. The company's requirements include oil, ironinongery, 
reflectors, steel and files, sundry tools, tin and zinc sheets, fog 
signals, indiarubber, iron (ehain, hinges, sheets), &e., also way 
materials. Forms and particulars from Mr. Duffin, Stores Depart- 
ment, Osborne-street, Manchester. "lenders (addressed to directors) 
to the secretary (Mr. R. C. Irwin), Hunt's Dank, Manchester, by 
10 a.m., Oct. 5. See also advertisement. 

Leeds Lighting committee invite tenders for one or two complete 
sets of steam or electrically-driven surface condensing plant. Speci- 
fications, &c., from the manager of the electric lighting departinent 
(Mr. Harold Dickinson), 1, Whitehall-road, Leeds. Tenders to town 
clerk (Mr. W. J. Jeeves) by 9 a.m. Oct. 17. See advertisement. 

King's Norton and Northfield District Council invite tenders for 
overhead construction of about 3 miles of electric tramway. Speci- 
fications, &e., from the engineer and surveyor (Mr. A. W. Cross), 
23, Valentine-road, King’s Heath, near Birmingham, or from the 
consulting engineer (Mr. C. H. Gadsby), 20, Victoria-strect, West- 
minster, S.W. ‘Tenders to the clerk (Mr. Edwin Docker), 10, 
Newhall-street, Birmingham, by noon, Oct. 10. See advertisement 


Harrismith Town Council invite tenders for the supply and 
delivery f.o.b., and, alternatively, erection in Harrismith, Orange. 
River Colony, South Africa, of two water-tube boilers, one 2okw. 
and two 80kw. steam alternators, with ejector condensers, switch- 
boards, pipework and other accessories. Specifications from the 
consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoria- 
street, Westminster, S. W., after 28th inst. Tenders, addressed to 
Messrs. Webster, Steel & Co., 5, East India-avenue, Leadenhall- 
street, London, E. C., by noon Oct. 19. See advertisement. 

Manchester Electricity committee invite tenders for 1,200 elec- 
tricity meters, Tenders by Ist prox. 

Manchester Electricity committee also invite tenders by noon Oct. 
for a 80-ton electric lift for Stuart-street station. 

Manchester Corporation invite tenders by Oct. 8 for laying under- 
ground telephone pipes. 

Blackpool Corporation invite tenders for are lamp carbons for 
ensuing year. Specifications from borough electrical and tramway 
engineer (Mr. Charles Furness). 

; Dundee Town Council invite tenders for re-laying distribution 
mains in central area of the town. Tenders to Mr. W. H. Alyth 
Martin, City Chambers, Dundee, by Sept. 30. 

Johannesburg Municipal Council invite tenders alternatively for 
gas-generating plant and for gas motors, or steam motors and elec- 
trie generators and all accessories. Specifications from Mr F. 
Feethan, Johannesburg, or from the consulting engineers (Messts- 
Mordey and Dawbarn), 82, Victoria-street, Westminster, SW. 
Tenders, addressed to Messrs, Mordey and Dawbarn, by noon Nov. 16. 

Johannesburg Council also invite tenders for 5,441 tons of steel 
rails and fishplates for same, 960 tons steel Vignoles rails and tish- 
plates, also tie-bars, sole joists, guard rails, bolts, nuts, rivets, dog 
spikes, &c. Tenders to Messrs. Mordey and Dawbarn, 82, Victor’ 
street, London, S.W., by noon Oct. 5. l 

Brighton Corporation invite tenders for steel girder tramrails, tish- 
plates, &., tramcars, points and crossings and other fittings. Tenders 


to Mr. Francis J. Tillstone by 10.30 a.m. Oct. 5. 
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London County Council invite tenders for four 5,000 n.». steam 
engines for their Greenwich generating station. Tenders to clerk, 
County Hall, Spriug-gardens, S. W., by Oct. 6. 

Bradford Corporation invite tenders by Oct. 1 for construction of 
about 13 miles of light railway or tramway in eonnection with their 
intended Angram storage reservoir works. 

Ashton-under-Lyne Market and Lighting committee require 
* tenders by 29th inst. for are lamp carbons and globes for ensuing 
ycar. 

Dublin Port and Docks Board invite tenders for a 100-ton eleetrie 
crane Tenders to secretary, Westmorcland-street, Dublin, by Oct. 5 

Aberdeen Tramways committee invite tenders by noon Sept. 29 
for layin a double line in Fonthill-road. 

Bootle Corporation invite tenders by 30th inst. for boiler house 
extension. 

Salford Corporation invite tenders by Oct. 19 for motors, machine 
tools, &c., for their central tramear depot. 

Eccles Corporation invite tenders by 26th inst. for a motor- 
driven pump, cast-iron tank and piping at electricity works. 

Oldham Corporation require are and incandescent lighting and 
power circuits in Greenhill station. ‘lenders by Oct. 6. 

Torremaggiore (Foggia, Italy) Municipal Council invite tenders 
for concession for erecting electricity works for publie and private 
lighting for 30 years. 

The Belgian State Railway Authorities, La Bouree, Brussels, 
invite tenders for 205,000 metres of are lamp carbons. 

Steinheim (Germany) Municipal Council invite tenders for the 
erection of electricity works. 


TENDERS RECEIVED AND ACCEPTED. 


Hackney (London) Borough Council have received the following 
tenders for mains :— 
Western Electric Co. 

(accepted) ........ £2,105 7 6 British Insulated and 
W. T. Glover & Co. 2,946 12 1 Helsby Cables .... £2,803 14 3 
St. Helens Cable Co. 2,593 6 8 W. T. Henley's Co... 2,614 19 10 
Callender’s Co. 2,890 8 1 Siemens Bros. & Co. 2,124 2 4 

Hackney Council have also received the following tenders for arc 
lamps and pillars to various designs :— 

Crompton & Co. (A design ap -post) 


(accepted) 1 5 .. £1,160 13 0 (B) £1,167 0 0 
Oliver & co S ..(À) 1.119 19 11 m 1,111 10 11 
Johnson and Phillips... . . (A) 1,244 12 0 (C) 1,182 13 0 
W. T. Allen & ko. ee .. . (D) 1,232 7 0 
Gilbert Arc Lamp Co........ T sqq rre E E B) 1,2213 1 6 
Brockie-I'ell Are Lamp (Ltd.) | e eax m 1,285 14 6 
General Electric bobo es ..(E) 1,374 12 3 
New Century Arc Lamp Co — 06:9 1,510 0 6 


Hackney Council have also accepted the tender of the Reason 
Mfg. Co. for 500 electrolytic meters at 368. 6d. and 60s. per meter 
(according to size). For 500 motor meters, the tender of Ferranti 
Limited, at 36s. and 1178. per meter (according to size) has been 
accepted. 


West Ham Corporation have received following tenders for 
tramway cables and telephone wires :— 
Tramway Telephone Wires. 


Cables. Per Mile. 

Brit. Insulated & Helsby Cables (accepted) £9,325 id s 4 
St. Helens Cable Co 10, 473 .. 63 13 0 

TTC AAA t Ree d 10,038 .... 62 15 8 
Western Electric Co. ........... . 10,042 .... 49 13 4 
Callender's Co J 10,030 . 51 6 8 
W. F. Dennis & Co.............. eese. 9,920 37 1 8 
W. T. Glover & COOOoOOMOMoꝛo . 9,855 53 6 8 
Land und See Kabel werken Le. 9,798 58 7 0 
Siemens Bros, & Co.. 9444 .... 55 5 0 
Johnson and Phillips .................. 9,420 .... 5519 8 
Alec... vices 9.132 27 10 0 


West Hain Corporation receiv ved 11 tenders (from 10 firms) fora 
traction switchboard, varving in amount from £1,989 (J. G. 
Statter & Co.) to £2,485 (Estler Bros.) The tender of the British 
Thomson-Houston Co. at £2,183 was accepted. 


Holyhead District Council have accepted the tender of the 
National Electrie Construction Co. for the supply of electric gene- 
rating plant, mains, &c., at £7,000, and that of Meldram Bros. for 
boiler, refuse destructor, ke., at 43,333. 


The contract for the storage battery for the Butts-road sub-station, 


Walsall, has been placed with the Electrical Power Storage Co., 4, 
Great Winchester-street, London, E.C. 


^ Hammersmith (London) Borough Couneil have aecepted the 
tender of Ferranti Limited for additions and alterations to switch- 
board at £364. 10s., and that of Oliver & Co. for 38 are lamps and 
accessories at £360. 3s. 


Worthing Town Council received nine tenders for the supply and 
erection of i a refuse destructor, boiler, &c. 


from £1,988 to £4,387. The tender of Heenam and Froude at 


£2,880 was accepted. 

The Electrical Power Storage Co. (Ltd.) have secured the con- 
tract from the St. James’ and Pall Mall Electrie Lighting Co. for 
extension of the storage battery at Carnaby-street station. 

Buckfastleigh Council have entered into a contract with Noblet 
& Co. for public electric lighting at 37s. per 16 c.p. lamp per annum 
for 10 years. 

Brighton Council have accepted the offer of the British Westing- 
house Company for two rotary converters, and that of the Reason 
Mfg. Co. for the supply of direct-current meters for one year. 


Dewsbury Joint Hospital Board have accepted the tender of Robb 
and Mitchell for the supply and fixing of electric mains, switchboard, 
&c., at the hospital. 

Radchffe (Lanes.) District Council have accepted the tender of 
Callender’s Company for tramway and lighting feeders, distributing 
pilot enbles, conduits and accessories. 

Nottingham Corporation have placed the contract for the storage 
battery for the City Asylum with the Electrical Power Storage Co. 

We are informed that the War Office have recently placed an 
order with the Premier Electric Lamp Co. for incandescent lamps. 


BUSINESS NOTICE. 


Messrs. E. Goossens, Pope & Co. have removed their Liverpool 
offices from 17, South Castle-street to more commodious premises 
at 18, Newington, and with this increased accommodation will be 
better able to meet the increased demand for their lamps, into the 
manufacture of which several improvements have recently been 
introduced. The company’s telephone number is 2,558 Royal, 
telegrams ** Filament Liverpool." The company’s Glasgow branch 
at 15, Douglas-street, is being well patronised by the trade in the 

North. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A meeting of the Anderson Electrical Traction Syndicate (Ltd.) 
will be held on Oct. 26, at 1, Cheapside, Bradford, to receive an 
recount of the winding-up. 

A meeting of the North-Eastern Telephone Co. (Ltd.) will be held 
on Oct. 22, at 12, West-street, Gateshead, to receive an account of 
the winding-up. 

A deed of assignment has been executed by J. G. Cole, electrical 


engineer, 34, Summerhill-road, South Tottenham. Claims by 
Oct. 10 to Mr. H. E. Knight, 22, Basinghall-street, London, E.C. 


Winding.up Petitions.— The petition of Wm. Bratby for the 
compulsory winding-up of the Electric Tramways Trust (Ltd.) will 
be re-heard on Sept. 30 at the Royal Courts of Justice, London. 

A petition for the winding-up of Elmore's Trust (Ltd.), presented 
by the West Riding Union Banking Co. (in liquidation), will be 
heard on Oct. 27. 


Sales by Auction. —-Moessrs. Wheatley Kirk, Price & Co. have 
been instructed by the Newenstle-on- Tyne Electric Supply Co. 
(who are concentrating their plant in one generating station) to sell 
by auction, at an early date, their central station at Pandon Dene, 
and the entire contents. The plant includes five Lancashire boilers, 
economisers, two 560kw. Belliss-Holmes direct-coupled sets, 7001.H.P. 
compound horizontal Robey engine, three 300kw. Mordey alter- 
nators, two 150kw. ditto, one 100kw. motor-generator, one 25kw. 
ditto, eight vertical engines, 124 Brush transformers, 133 D.T.-H. 
ditto, nine motor-generators, numerous dynamos, small motors, 
pumps, &e.; also 230 meters, 30 arc lamps, 150 Cardew earthing 
devices, instruments, switches, lamps, switchboards, &e. Catalogues 
(which will be ready shortly) of the auctioneers, 46, Watling street, 
London, E.C., and Albert-square, Manchester. 


Plant, &c., for Sale.—Messrs. Wheatley Kirk, Price & Co. have 
for disposal direct-coupled and other lighting sets, alternators, steam 
and gas engines, motors, private lighting installations, &c. Parti- 
eulars and prices from the auctionecrs, 46, Watling-street, London, 
E.C. See advertisement. 


Land for Sale —The Land Co., 68, Cheapside, London, E. C., 
advertise for sale plots of frechold land in healthy and improving 
localities. 

* Psgchiloid."— We have received from Psychiloid Limited, 
Bridge-street, Sheffield, a communication calling in question a 
statement relating to the mechanical strength of insulating materials 
recently circulated. The letter proceeds to contest the accuracy of 
the statement, and deals exhaustively with the merits of ** Psy 'chiloid " 
as an electrical insulating material from various aspects. 


Forthcoming Book.—The second volume of Mr. W. Perren May- 
cock’s elementary treatise on Electric Lighting and Power Dis- 
tribution " will, we are informed, shortly be published. 

Catalogues, &c.—A sheet list (pamphlet No. 1,101) of ** Union” 
mony- and polyphase motors of sizes up to 30 B. H. P. is issued by 
the Union Electric Co., 151, Queen Victoria-street, London, E.C. 


These varied in amount | A range of small machines of ordinary speeds suitable for everyday 
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industrial uses is here listed. The machines are supplied both with 
and without slip rings and short circuiting devices. The starting 
arrangements are simple, and the rotors are constructed to carry 
considerable overload. 


Messrs. Offord, Wilson and Barfield, Birmingham, send us their 
new list, in which special attention is called to several of the firm’s 
specialities. This list is specially strong in automatic time switches. 
These are made in single, double and triple pole types for high or 
low E.M.F.s A variety of these switches find illustration in the 


Theatre Light Box. 


list, which deals also with photographie are lamps, resistances, 
theatre lighting accessories, electric optical lantern outfits, Ke. A 
theatre light box is illustrated above. 

Mr. A. J. Wright, of 318, Upper-street, London, N., has just 
issued a concise price list of his specialities in electrical goods. 
Copies can be obtained on application. 

Mr. G. Braulik, 217-218, Upper Thames-street, London, has ready 
the eighth edition of his section S catalogue of small accumulators, 
medical coils, accessories for motor-car working and other sundries. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 16 to 22, with the ports 
of destination :— 

Africa—Cape Town, £239; Durban, £3,170; East London, £1,758; 
Port Elizabeth, £350. Argentina.—Buenos Ayres, £180 ; Rosario, £99. 
Australasia — Auckland, £161; Fremantle, £1,871; Hobart, £85; 
Lyttelton, £540 ; Melbourne, £50; Otago, £520; Perth, £165; Sydney, 
£3,482 ; Timaru, £370; Wellington, £891 (including £666 telegraph 
material). British Guiana—Demerara, £75. Canada—Montreal, £177 ; 
St. John's (N.F.), £52. Holland -Amsterdam, £135; Rotterdam, £15. 
Hong Kong, £317. India—Bombay, £93; Calcutta, £1,256; Madras, 
£214. Japan—Yokohama, £431 (including £319 telegraph material). 
Malta, £85. Portugal—Oporto, £770. Siam—Bangkok, £111. Straits 
Settlements —Singapore, £20. Total £17,712, against £9,953 in the 
corresponding week last year (Sept. 17 to 23). 


BULUWAYO WATERWORKS CO. (LTD.)—The lists are open till to- 
morrow (Saturday) for subscription to an issue of £60,000 6 per cent. 
first mortgage debenture stock at par in the above company, which, in 
addition to the cwnership of the water supply of Buluwayo, owns and 
works the electric lighting concession. The prospectus states that the 
company's electric lighting plant installed has a capacity of 380kw., and 
that an excellent coal supply is likely to be available from the Wankies 
district by the end of 1903, which will considerably reduce the cost of the 
generation of current. 80 miles of mains have been laid, and current 
is supplied from 1s. 10d. to 2s. per unit for private lighting, 1s. 7d. for 
publie offices or charitable institutions, and 1s. 5d. for street lighting. 
The supply of electricity has considerably increased for the six months 
January to June, 1903 (142,133 units compared with 105,570 units in 
1902). The capacity of the generating station can, it is estimated, be 
doubled by an outlay of about £10,000. "The debenture stock now issued 
will constitute & first charge on the whole undertaking of the company. 
The bankers are the National Bank of Scotland, 37, Nicholas-lane, 
London, E.C., the company's address in London being 3, Copthall- 
buildings, E.C. 


PATENT RECORD. 


—— 
The following Lisi of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 
nless otherwise stated, the application is made in London. 


April 15, 1903. 
8,546 E. J. S. WHEATCROFT. Colchester. Brush holder. 
8,550 A. James and F. Bryan. Controlling electric vehicles. 
8,554 and 8,555 H. J. Reap. St. Albans. Switch and fuse boards and 

covers. 

8,560 J. Sanutka. Driving electric power plante, especially rail raya.* 
8,570 M. KLosrERMANN, née M. HERMANN. Arc lamps. 
8,584 A. OESTERREICHER and L. Nemevka. Electric signalling for railways." 
8,600 E. B. Fannestock. Telephone transmittere.* 


April 16, 1903. 

8,015 J. E. Rison and W. F. Borr. Manchester. Electric opening, clos- 
ing, unlocking and locking of doors, lighting incandescent lamps 
and ringing electric bells, 

8,658 H. LOEWENSTEIN and H. LogwgNsTEIN, Transformers.* 

8,664 C. Barger, Electrical signalling for railroads.“ 

8,668 E. A. CanOLAN. Fluid pressure systems. 

8,669 E. A. CaROLAN, Searchlight projectors. 

8,670 E. A. CaROLAN. Alternating current meters. 

8,676 A. Cance. Plates or electrodes for accumulators. 

8,079 P. HUBERT. Apparatus for electroplating. 

8,680 J. WEATBHERBY, Jun. Electric burglar alarm for safes and vaulte.* 

April 17, 1903. 

8,746 G. W. GorpniNG. Fuse- boxes for electricity supply mains, 

8,774 W. H. WHEATLEY. Wireless telegraphy. (E. C. Lewis, and C. 
Armitage, U.S.). ' 

8,778 L. KmfaER and La Cre. PARISIENNE DES VOITURES ÉLECTRIQUES 
(Procepfs KRIÉSER). Electric vehicles. (Date applied for, 
Sept. 22, 1902, date of application in France.)* 


April 18, 1903. 
8,787 ELECTRIC AND ORDNANCE ACCESSORIES Co. and L. J. Aron. Bir- 
miogham. Electricity meters. 
8,791 J. Fercuson and KELVIN AND James Warre. Glasgow. Electro- 
static voltmeters. : 
8,800 A. Eckstein and A. J. D. Krause. Manchester. Interlocking elec- 
tric switches and cutouts for mines or like situations, 
8,810 E. A. Claremont and C. J. BEAVER. Cables. N 
8,812 H. LEITNER. Byfleet. Automatically regulating electric circuits. 
8,831 A. HEYLAND. Compounding of synchronous alternators for single 
and polyphase currents. 
8,844 J. N. DaUNCEY and J. A. WILDING. Fuses, 
April 20, 1903. 
8,883 H. L. Dixon. Circuit-breaking fuse. 
8,886 G. C. LiLLEY. Magnetic compasses. 
8,900 E. MULLER. Apparatus for the production of galvanic deposits." 
8,917 B. J. B. Mitts. Electric advertising apparatus. (L. 'louchebeuf 


France. ) 
April 21, 1903. 
8,950 J. Cross and N, M. Lorrus. Manchester, 
for drawing frames. 
8,964 S. Yar. Glasgow. Batteries.“ 
8,971 M. Surrugnp. Electric curling iron. 
9,001 P. Macmastar. Electric clocks, time recordere, &c. 
9,015 Siemens Bros. & Co, Electrical generators for producing alternating 
currents of low frequency. (Siemens and Halske A.-G., Germany.)“ 
9,029 M. H. GarLLswoRTHY and Lonpoy ELECTRICAL Frrrixds Co. Sus- 
pended incandescent lamp.* 
April 22, 1903. 
9,088 A. Marsa. Contact-makers for electrical recording turnstiles, — 
9,115 W. A. DacaETT. Kingston-on-Thames. Trolleys. (Date applied for, 
| April 22, 1902, date of application in U.S.)* 
9,126 W. E, Evans. Measuring electrical energy. (A.E G., Germany." 
9,130 L. KRIÉGER and La CIE. PARISIENNE DES VOITURES lÍPECTRIQUES 
(Pnocfpfs KmiÉcER) Electric vehicles, (Date applied for, Dec. 17, 
1902, date of application in France.)* 
9,131 G. M. SELLICK. Plug and socket connections and switches. 
9,135 F. M. Lewis. Electro-motors of the induction type. t 
9,149 H. Brrxseck. Trolley protectors. (Electric and Steam Railway 
Supply Co., U.S.)* 
9,150 G. C. Fricker. Mercury contact making and breaking device. 
April 23, 1903. 
9,173 C. NAYLOR and J. NAvLog. Manchester. Metal clamp for support- 
ing standards and brackets of overhead wires. à 
9,206 P. C. Hewırr. Transforming electrical energy. (Date applied for, 
April 25, 1902, date of application in U.S.)* 
9,207 S. BascH. Electric traction vehicles. 
9,251 S. G. Brown. Telegraphy. 
April 24, 1903. 
9,249 E. BaiLEY and T. WurrELEYy. Leeds. Storage batteries. 
9,251 G. Davis. Support for glow lamps. 


Electrical stop motions 
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9,259 I. HoLMES and A. D. SwrrH. 
dynamos or motora. 

9264 R. Haynes. Sheffield. Electrically-heated hand tools. 

9,270 C. H. Guest. Darby. Electric ignition for explosion engines. 

9,304 J. G. BIE. Dynamo-electric machines. 

9305 A. J. PosrANs. Electrical ignition for internal combustion en gines. 

9311 A. M. CLARK. Alternvting-current meter. (Hartmann and Braun, 
Germany.) 

9316 A. BIND BI. Arc lamps. (Date applied for, April 24, 1902, date of 
application in Belgium.)* 

9324 I. H. Parsons. Electromagnets and armatures therefor. 

9,333 W. S. J. A. Jones. Automatically-controlling voltage of electric 


generators. 
May 25, 1903. 
9,551 R. Lewis and G. Mgex. Cardiff. Converting mechanical energy 
into electromotive force. 
9,353 G. Bine. Manchester. Shade holders for electric lamps.“ 
9,559 H. WHIDBOURNE. Plymouth. Electric clocks. 
9364 A. BRIER. Fleetwood. Insulators for conductors. 
9,366 J. E. SMITH and A. L. PARISH. West Bromwich. Electric trapeze. 
9,372 J. A. PENNY. Manchester. Insulators for ove rhead wires.“ 
9,382 J. S. Stevens, C. G. Masor, E. C. STEVENS and P. H. Stevens, 
Electric lifts, 
9,588 J. H. Jack. Receivers for use in wireless signalling. 
Wireless Telegraph Co., U.S ) 
9,590 J. von DER PorrgNnURG. Accumulator plates or grids. 
9,408 A. ARTOM. Apparatus for the transmission of electrical energy“ 
9,409 A. RorLE. Liverpool. Lifeguards for self-propslled vehicles. 
9411 J. MawpsLey. Liverpool. Pull down devices for trolley poles. 
9,420 W. Pero and J. W. T. Caperr. Electrolytes for secondary batteries. 


April 27, 1903. 
Manchester. Switches for electrical circuits. 
Train lighting. (Electric Car Lighting Co., U.S.)* 
April 28, 1903. 
9,528 D. B. McBripr. Greenock. Automatic switches for remote control. 
9,551 B. J. RouNp and A. Rounp. Birmingham.  Electro-depositing. 


Keighley. Ventilation of enclosed 


(De Forest 


9,446 F. S. Carter. 
9,496 P. M. JUSTICE. 


9,555 W. W. Lacke, W. T. CALDERwOOD and W. H. D. MacEwan. Glas- 
go v. Electric tine relay switches. 
9,551 A. J. Bout r. Electric governors for elastic fluid turbines. (Conti- 


nental Turbine Co., U. S.)“ 
9,552 H. W. Harris. Controlling supply of electricity at predetermined 
times. 
9,555 W. HAMILTON. 
9,554 D. AsawortH. Trolley wires. 
9,571 F. A. FRLDKAMP. Storage batteries.“ 
9,576 F. W. Woop. Telephonic apparatus.“ 
9,586 G. A. TATE and F. E. NEwBzRy. Controlling electric cireuits.“ 
9,592 A. BovnRDos and A. E. ANN. Galvanic battery. 
9,601 M. Latour. Direct-current dynamos. (Date applied for, April 26, 
1902, date of application in France.)* 
,604 J. H. S. H. MawpsLEeyx. Dynamo-electric machinery. 
A. J. A G. Maricar. Switches for trolley lines. 
F. Cartier. Reflectors for incandescent lamps. 


April 29, 1903. 
9,659 A. G. Cooke, T. E. GAMBRELL and C. T. GAMBRELL. 
testing apparatus. 
9,641 H. LEITNER and R. N. Lucas. Byfleet. Dynamo electric machinery. 
9 642 H. Leitner and R. N. Lucas. Byfleet. Regulating electric circuite. 
9,619 A. Hirst & Son and H. Hirst. Halifax. Transmitting current 
to tramcara. 
9,656 A. TcHerntack. Manchester. “ Live wires of electric tramways. 
9,692 W. N. Stewart. Electric railways. 
9,716 H. E. W. LEYMANNs and W. Keim, Are lamp with oxygen-pump.* 
9,728 C. L. R. E. MENGES. Electric connecting devices. 
April 30, 1903. 
9,744 C. WAKEMAN. Birmingham. Automatic switches and line sectors 
for intercommunication telephones. 
9,759 A. BENNETT. Northampton. Governor for steam engines, electri- 
cally controlled. 


9,766 W. Ranken. Glasgow. Electric motor table fans. (F. Ranken, on 
the high seas. ) 


Manchester. New method of telegraphy. 


Electrical 


9,805, 9,806, 9,807 and 9,808 E. A. CaROLAN. Emergency brakes. (G. E. 
Co., US.) 

9,809 E. A. CaROLAN. Detectiog high voltage in electrical circuits. (G. E. 
Co., U.S.) 


9,810 E. A. CanoLAN, Fure boxes. (G. E. Co., U.S.) 

9,811 E. A. CanoLAN. Methods of winding dynamos. (G.E. Co., U.S.) 

9,821 A. W. HILL and Str Hiram Maxtw ELECTRICAL AND ENGINEERING 
Co. Locking incandescent lamps to their holders. 

9,831 E. A. AsucROrr. Production of metals by electrolysis. 

9,852 W. Bogum. Electric lamps. 


May 1, 1903. 

9,861 A. D. Grirritas. Bridgend. Sparking plug for engines. 

9,875 H. NEuMER. Static electrical machines. 

9,895 B. H. Tuwaits. Electric generators. 

9,952 F. W. HowonTH. Treating materials by radiated or reflected heat 
in electric furnaces, — (l'rollhiittaus Electriska Kraftakiebolag, 
Sweden.)* 

May 2, 1903. 

9,951 D. BRANDER. Birmingham. Central energy telephone systems. 

9,990 V. A. Frnn. Electric motors and generators. 

9,998 H. J. NonsavLE and T. G. FuLkES. Are lamps. 


May 4, 1903. 

10,032 W. SUMNER and H. H. FAnnELL Liverpool. Conduits or casings, 

10,071 P. M. Justice. Electric clocks. (J. S. Morse, U.S.) 

10,096 A. Guyon. Electric ignition for gas and like engines. 

10,100 T. BARNETT and J. DanGE. Automatic electric circuit closer.* 
May 5, 1903. 

10,180 H. M. Hinr. Electrical water heaters.* 

10,190 J. McCLvMoNT. Commutator contact protector. 

10,194 J. M. CARRERE. Electric furnaces.* 

10,207 E. N. Bray, F. R. MankHaM, F. E. Rgiss and Bray, MARKHAM AND 

Reiss. Switches. 

10,213 J. Bookrr and W. SANDERS. Automatic switches. 

10,220 G. H. Jones, Magnetic engine. 

10,256 H. H. Lake. Telephone sytems. (A. K. Andriano, U.S.) 


May 6, 1903. 

10,245 R. KrxNEDv. Leeds. Production of oscillatory electric discharges. 

10,251 C. Woxgs and F. H. STREET. Hull. Purifying air and generating 
ozone by electricity. 

10,252 C. Browx, W. L. MARRIAN and G. M, GisBs Birmingham. 
Electric lighting device. 

10,254 J. H. Warp, M. H. GorpsroNE and H. S. NOwWELL. Manchester. 
Switch fuses or combined switch and fuse. 

10,286 G. W. GorpRiNG. Fuse boxes for electrical supply maine. 

10,296 G. G. M. HanpiNGHAM. Counteracting effects of induction in 
metal-eheathed cables. (Felten and Guilleaume Carlswerk A. G., 
Germany.) 

10,298 H. H. Laker. Secondary or storage batteries, (R. Darling and 
L. Chronik, U.S.)* 

May 7, 1903. 


10,341 D. R. M. DE AzEvEDO. Automatic electric signals for railways. 

10,542 B. Thou As and E. THomAs. Manchester. Switches. 

10,551 H. P. TATTERSALL, Manchester. Equipment for electric vehicles 
to operate points of conductors and rail automatically from the 
vehicle. 

10,560 A. A. Govan. Bridge-of-Allan. Code telegraphy. 

10,584 E. Bauco. Overhead line and travelling contacta (trolley) for 
electric traction. (Date applied for, July 3, 1902, date of 
application in Italy.)* 

10,388 W. SRD WICK and J. F. SMITH. 

10,595 Everep & Co. and S. EVE RED. 

10,429 A. G. BLoxaM. Measuring resistance. 

May 8, 1905. 

10,444 A. H. Lea. Birmingham. Switch boxee. 

10,458 G. G. ScunriELD. Carlisle. Electricity meters. 

10,495 B. H. THWALITE. Preventing oxidising of carbon electrodes of electric 
stack furnaces. ; 

10,496 J. D. R. Buain. Godalming. Magnetic compasses. 

10,502 W. R. Sykes. Electrically actuating railway points and signals. 

10,504 W. R. Sykes, Switches for railway points and signals. 

10,518 Es E J.S. WITHERS, Cutouts for overhead wires. (J. Massier, 

rance.)“ 

10,541 J. Bux. Making battery plat es.“ 

10,546 W. M. Brown and E. P. WETMORE. 

May 9, 1903. 

10,584 H. OrrENBEIMER. Switches operated by opening doors, windows, 
Kc. (A.-G. Mix and Genest, Germany.) 

10,595 G. K. B. ELPHINSTONE. Fuse and switch gear. 

10,605 H. BiNko. Galvanic batteries. 

10,609 A. Lams. Electric illuminated blowing machine. 

10,621 C. E. HuNTER and J. Purvis. Switches.” 


May 11, 1903. 
10,630 A. Eckstein and A. Brooker. Manchester. 
mitter. 
10,646 G. W. SOMERVILLE and HOWARD AND BULLOUGH. 
S witches. 
10,649 A. R. BENNETT. Glasgow. Telephonic apparatus. 
10,652 G. W. Mascorp. Switches. 
10,662 C. A. ALLIson. Electric welding. (H. G. Underwood, U.S.) 
10,665 J. E. NEALE. Arc lamps. 


SPECIFICATIONS PUBLISHED. 
Notz.—All Specifications can be obtained at the uniform price of 8d, each. 


1902. 
10,466 Garvir. Electrical appliance for working pile drivers. 
16,906 LAKE (G. E. Co., U. S.). Electric circuit-breakers. 
16,923 Lake (G. E. Co., U. S.). Manufacture of incandescent lamps. 
17,111 WALTER. New receiver for wireless telegraphy. 
17,847 Brown. Telemotor apparatus. 
18,316 B. T.-H. Co. (Wood). Electric circuit breakers. 
18,870 WALKER. Dynamo-electric generators. 
19,485 ANCEL. Apparatus for teaching wireless telegraphy. 


1903. 

2,774 KINGSLAND.  Ratchet-operated switches. 

9,601 Latrovr. Dynamos. (Date applied for, April 29, 1902.) 
10.703 Harrison (Buffs). Primary and secondary cells. 
12,461 Waegrey. Couplings for conductors, 
12.582 PoLack. Coating earthenware with metallic surfaces. 
13,176 Ginns and Pearson, Electric vehicles. (Date applied for, Oct. 2, 

1902.) 

14,176 NE&wELL RKheostats. (Date applied for, June 27, 1902.) 
14,204 Pittz. Telephone systems with central battery. 

14,754 REGNART. Incandescent lamp. 

14,825 STARRETT. Metal anodes. 


Electric ignition of lamps. 
Lampholders. 
(A Schaller, Germany.)“ 


Contact boxes.“ 


Microphonic trans- 


Accrington. 
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COMPANIES' MEETINGS AND REPORTS. 


Chloride Electrical Storage Co. (Ltd.) 


The annual general mecting was held at Clifton Junction on the 16th 
inst. We have been favoured with the following report of the pro- 
ceedings :— : 

The CHAIRMAN (Mr. Bannister), in moving the adoption of the report 
and balance-sheet, considered the latter was clear evidence of the pros- 
perity of the company. The company had not only increased their 
business during the year, but had also increased their protits und their 
favour among the public. Comparing assets with liabilities the balance- 
sheet presented a very healthy appearance. 

The VICE-CHAIRMAN (Dr. E. Hopkinson), in seconding, referred to 
the interest which the Electric Storage Battery Co. of Philadelphia had 
acquired during the year in the Chloride Company. This action was 
entirely in the shareholders’ interest, and he had little doubt it would be 
greatly to their advantage in the future. It was not an example of the 
American invasion of England, but of American co-operation with 
England. 

Mr HERBERT LLOYD, a director and president ot the Electric 
Storage Battery Co. of Philadelphia, pointed out that he was an English- 
man and that the other director, who resided in America, was also an 
Englishman, and that this company was not run by Americans, but by 
Englishmen. It was he who had invaded America 20 years ago, and now 
came back with the experience of those 20 years to give the mother 
country the benefit. The Electric Storage Battery Co. in America did 
business last year to the extent of about £800,000, and made a profit of 
nearly £250,000; and he expected the turn-over of the present year 
would come to approximately £1,000,000. He hoped to see the Chloride 
Company, by the adoption of their methods, largely increase its turn- 
over, especially in electricity supply station work. There was no develop- 
ment coming out in America which his company did not take up, and he 
considered they should be looked upon rather as philanthropists that, 
for the small interest they have here, they should give an English 
company so much. 

After Sir Bache Cunard had been appointed a director of the company, 
the dividend on the 6 per cent. preference shares (less tax) and of 8 per 
cent. (tax free) on the ordinary shares was declared. 

A vote of thanks to the chairman, directors, manager and staff termi- 
nated the proceedings. 

The shareholders present subsequently inspected the commodious new 
offices, recently erected and equipped, and the works where the manufac- 
ture of Exide” batteries (for which the company has recently been 
equipped) was proceeding. It is claimed that these batteries have, by 
geveral years' work in the United States, proved their superiority for motor 
car and other work where lightness is & specially desirable feature. 


CENTRAL LONDON RAILWAY CO.—At an extraordinary meeting on 
Friday resolutions were, on the motion of the chairman (Sir Hy. Oakloy), 
passed providing for the conversion and consolidation into ordinary 
stock of the 15,000 £10 shares created and issued under the company's 
1901 Act, and authorising the directors to raise the additional 
£150,000 capital authorised by the 1902 Act by the creation and issue of 
ordinary stock instead of shares. 


DEUTSCHE GAS GLUHLICHT GESELLSCHAFT.—In the report for the 
past year it is stated that the process for the mauufacture of the osmium 
electric lamp of Baron Auer voniWelsbach was of a complicated character, 
and although it was only possible to produce a small number in the early 
months of the year, the factory is now capable of meeting a greater 
demand than yet experienced. The lamp has been favourably reported 
upon by the Physikalische Technische Keichsanstalt of Berlin. 


DICK, KERR & CO. (LTD.)—The report for the year ended June 30 states 
that the profits amount to £110,449. After paying debenture and loan 
interest and trustees' fees, and reserving the sum required to provide for 
premium payable on redemption of present debenture stock (48,472, the 
balance is £101,977, to which is added £30,868 from last year, making 
£132,815. It is proposed to carry £16,735 to reserve as required by the 
debenture trust deed, and to place £23,265 further to this reserve, to pay 
a dividend of 10 per cent. and a bonus of 5 per cent. on ordinary shares, 
and to carry forward 135,545. Since the last report the acquisition of 
the Inglish Electric Mfg. Co.'s works in Preston has been completed, 
and these are fully employed in the production of machinery. Out of 
the dividends declared by the English Electrie Mfg. Co. on March 31 
last £30,000 has been carried to credit of reserve fund under provisions 
of debenture trust deed. 


DIRECT WEST INDIA CABLE CO. (LTD.)—The following report of the 
directors for the year ended June 30 was submitted to the shareholders 
yesterday and approved :— The net result of the year's working is a profit 
of £1,430. 4s. 5d., compared with £4,739. 10s. 2d. for the previous year. 
This serious reduction in the company's income is due chietly to the 
interference with tratlic beyond Jamaica as the result of the recent deci- 
sion in favour of the Cuba Submarine Telegraph Co. in their suit with the 
West India and Panama Telegraph Co. An interim dividend of 3 per 
cent. (tax free) has already been paid, and it is now proposed to make a 


further equal payment. The amount to credit of revenue is 
£30,611. 17s. 11d. The company’s cables continue to work with complete 
efliciency. 


HALIFAX AND BERMUDAS CABLE CO. (LTD.)—The following report of 
the directors for the year ended June 80 was submitted to the shareholders 
yesterday and adopted :—'The net result of the year’s working is a profit 
of £3,244. 15s. 11d., compared with £3,362. Os. 1d. for the previous year. 
An interim dividend of 24 per cent. (tax free) has already been paid, and 
it is proposed to make a further equal payment, which will leave 
£744, 15s. 11d. to be carried forward, increasing the amount to credit 
of revenue to £16,845. 10s. 4d. The company's cable continues to 
work with complete etticiency. 


MERSEY RAILWAY CO.— The directors’ report for the half-year to June 
states that total receipts were £32,277. 15s. 7d.. compared with 
£31,781. 11s. 7d. for the corresponding period in 1902; the working 
expenses (exclusive of exceptional charges for pumping, ventilation and 
lifts) were £27,375. 108. 4d. (84:41 per cent.) against £23,066. 10s. 3d. 
(72:58 per cent.) for the corresponding six months. 3, 201, 644 passengers 
(exclusive of season-ticket holders) wero carried, against 3,104,294 in 
1902. Since May 4 the railway has been worked electrically, and the 
report states that there has not been suflicient experience to enable a 
reliable estimate to be formed with repard to the probable receipts and 
expenditure of the new method, but the directors report that the 
ditliculties of ventilation have been overcome, and that the suitability 
and capacity of electric traction for dealing with the traffic have been 
fully demonstrated. 


YORKSHIRE ELECTRIC POWER CO.— The first ordinary general meet. 
ing was held on Tuesday. The chairman (Mr. A. G. Lupton) announced 
that the contractors were in possession of the land for the first power 
station at Thornhill, and work on the buildings was being rapidly 
pushed on. Tenders had been accepted for 6,000 u.r. of generating plant, 
together with the necessary equipment for transmission and distribution. 
The generators were to be of the latest type of Curtis steam turbines, and 
were to be built at the British Thomson-Houston Co.'s works at Rugby. 
The Company were now in a position to negotiate for the supply of 
power within a radius of 10 miles of the first «tation, and power would 
be available in about 10 months. Mr. W. B. Woodhouse, engineer-in- 
charge of the generating stations at Newcastle and at Wallsend of the 
Newcastle-on-Tyne Electrie Supply Co., had been appointed resident 
engineer, and Mr. J. J. H. Stanstield secretary, both of whom would take 
up their duties early in October. The oflices of the company are at 
Central Bank Chambers, Infirmary.street, Leeds. The following were 
elected directors :—Messrs. Arthur G. Lupton, Robert Armitage, Arthur 
Currer Briggs, T. O. Callender, E. A. Carolan, H. A. Earle, A. C. 
Embleton, W. P. J. Faweus, Robert Hudson and Sir Richard Mottram. 

The report, which was adopted, stated that the directors had entrusted 
the preparation of a scheme for the first installation to Mr. Horace F. 
Parshall, M.I.C.E., M. I. E. E., and acting on his report the prospectus of 
the company was issued in March last, and shares were applied for and 
allotted. Contracts for plant and mains had been entered into with the 
British Thomson. Houston Co. and Callender's Cable and Construction 
Co., and the site for a generating station at Thornhill had been purchased; 
building contracts had been signed, and the erection of the first station 
had commenced. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &o. 


— — 


NEW COMPANIES. 

CALVERT & CO. (LTD.) — Reg., capital £15,000 in £1 shares, to acquire 
the business carried on at Huddersfield by Calvert & Co., and to carry on 
the business of mechanical engineers, tool makers, metal workers, boiler- 
makers, &c. Reg. oflice, Folly Hall, Huddersfield. 

HODGE & Co. (LTD )— Reg. Sept. 16, capital £25,000 in £10 shares, to 
acquire the business of gas engineers and contractors and chandelier, 
gas and electric light fitting manufacturers, at 100, Hatton-garden, 
London, E.C., and to carry on business as mechanical and general 
engineers, metal workers, manufacturers of and dealers in all apparatus 
and fittings used in connection with electricity, gas, &c. First directors, 
D. S. Hodge (chairman), A. E. Hodge and G. W. Elliott. 


MANUFACTURING ELECTRIC CO. (LTD.) — Reg. Sept. 16, capital £6,000 
in £1 shares (4,000 preference), to carry on business of manufacturers of 
and dealers in wires, cables, and lines of all kinds, electricians, electrical. 
mechanical and general engineers, manufacturers of and dealers in 
apparatus used in connection with the generation, distribution, supply. 
accumulation and employment of electricity, Ke. The subscribers 
include Mr. A. Cook, 165, Queen Victoria-strect, E.C., electrical engineer. 
Reg. oflice, 34 and 35, High Holborn, London, W.C. 

PENARTH TRAMWAY SYNDICATE (LTD.)—Reg. Sept. 16, capital £3,000 
in £10 shares, to obtain a provisional order or Act of Parliament for con- 
structing tramways or light railways between Cardiff and Penarth, to 
construct, equip, maintain and work by electricity or otherwise sue 
railways, and to carry on the business of tramway, railway, &.. pro 
prietors, carriers of passengers and goods, electricians, mechanical 
engineers, suppliers of electricity, accumulator, dynamo and molor 
manufacturers, &c. Reg. oflice, 124, Bute-street, Cardiff. m 

PREMIER BOILER TUBES (LTD.) Reg. Sept. 5, capital £575,000 in £l 
shares, to acquire patent rights for the United Kingdom for watertubes 
introduced into boilers, to adopt an agreement with C. M. Sofiano. An 
to carry on the business of boiler makers, mechanical aud electrical 
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First directors, Rear-Admiral A. A. F. Fitz- 


engineers, toolmakers, &c. 
Reg. office, 28, 


George, Col. A. C. FitzGeorge and H. Maconochie. 
Victoria-street, London, S.W. 

VAZSON, EASTERBROOK & CO. (LTD.) — Reg. Sept. 9, capital £3,000 in 
£1 shares, to acquire undertaking of Vazson, Easterbrook & Co., and to 
carry on business of machinery and machine tool manufacturers, &c., 
First directors J. Vazson and W. Easterbrook. Reg. office, Ocean Works, 
St. Mary’s-road, Sheffield. 

WHITEHEAD ELECTRIC SUPPLY CO. (LTD.)— Reg. in Dublin Sept. 18, 
capital £10,000 in £1 shares, to carry on business of an electric light 
company, to construct and lay down cables, wires, lines, lamps and 
works, and to generate, accumulate, distribute and supply electricity, &c. 
The subscribers are: J. T. Jarvis, M. I. C. E., W. B. Cownie, Col. J. M. 
McCalmont, M, P., and Col. D. McNeill, 50 shares each; J. E. Magill, J. 
McVea and J. MeLaughlin, one share each. First directors: Col. J. M. 
McCalmont & Co., D. McNeill (on behalf of local shareholders) and J. T. 
Jarvis and W. B. Cownie (as nominees of the National Electric Wiring 
Co.). Reg. office, 8, Garſield-street, Belfast. 


STATUTORY RETURNS. 

INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS CO. (LTD.) 
According to return to June 30, the capital is £812,000, in 81,200 
shares of £10 each, of which 50,000 have been taken up. £10 per share 
has been called up and paid. Mortgages and charges, £300,000. 


share (tax free) has been declared, payable 15th prox. The share register 
will be closed from 7th to 14th prox. inclusive. 

EVERED & CO. (LTD.) An interim dividend at the rate of 74 per cent. 
per annum has been declared for the half-year to June 30. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—An interim dividend 


ut the rate of 4 per cent. per annum for the half-year ended June 30 has 


been declared, payable Ist prox. 

STOCK EXCHANGE NOTICES8.— The Stock Exchange committee have 
appointed Sept. 29 a special settling day in a further issue of 185,984 
fully-paid 5 per cent. cumulative £1 preference shares of the Metropolitan 
Electric Tramways (Ltd.), and have ordered the shares, as well as a 
further issue of £282,400 4 per cent. mortgage debenture stock, of the 
Eastern Extension Australasia and China Telegraph Co. (Ltd.) and a 
further issue of £302,169 4 per cent. mortgage debenture stock of the 
Eastern Telegraph Co. (Ltd.) to be quoted. ‘The committee have been 
asked to appoint a special settling day in fully and partly-paid provisional 
certificates for a further issue of 4,500 £10 ordinary shares of the 
Bournemouth and Poole Electricity Supply Co. (Ltd.), and to appoint a 
special settling day in and to grant a quotation to 50,000 fully-paid 6 per 
cent. cumulative £1 preference shares of the Oriental Telephone and 
Electric Co. (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


SUNBEAM LAMP CO. (LTD.)—The return to Aug. 21 gives capital as x: Weck | 8 Ine. | AGGREGATE, 
£25,000 in shares of £10 each, of which 1,765 have been taken up. at endcd 8 uie 5 ein oe" 
£10 per share has been called up and paid on 908 shares. £38,570 is con- E weeks, Amount. Dec. (a) 
sidered as paid on 857 shares. Mortgages and charges, £11,150. vins "uae qn ES C | £o d 

WHITE, JACOBY & CO. (LTD.)—In return to Sept. 11 the capital is given | “Aberdeen Corporation... Sept. 19 | 1165 + 14 16 , 21076 + 2'712 

z : : Es i Ayr Corporation............... » 12 265 — 85 17 6,092 8 
as £4,000 in £1 shares, of which 3,207 have been taken up. LI per] Barnsley . . „ „ 11 184 = 301 6.612 
share has been called up and paid on 850 shares, 2,357 shares are con- Birkenhead . . ... . ..... „ 20 1,113 + 100 dus | ED 
sidered as fully paid. Mortgages and charges, £1,500. i „ 19 5,00 144% 11 , 56,068 * 1,861 
) i ) "Atlon...... eee eae ane ore eee eee 
Blackpool Corpora tion ... 17 1.500 — 2] | 524 30,649 — 140 
MORTGAGES AND CHARGES. Blackpool and Fleetwood... i 19 1 052 DF a he — 10 
olton Corporation ......... 5 r 5456 4 6,821 

FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER SYNDICATE Bournemouth Corporation.. 16 1,167 T 25 | 27,602 | a 
(LTD).— Mortgage or charge securing £350, and any further advances up | “Pradford Corporation . .. . „ 20 3,0 + 571 26 96,645 “+ 14,402 
to £750, created by receiver for debenture holders in pursuance of Order , -a 2380 33 

: . Brisbane Tramways ........ Aug. 5 2,212 — 59 5 10,44 — 71 

of Chancery Court dated June 11, 1903, has been registered. Property | Pristol Trams & Carriage.. | Sept. 18 || 4,84. 73 17 91.52 J. 10,845 

charged: All undertaking and property of syndicate ranking in priority | “Buenos Ayres & Belgrano.. | Ang. 23 3,073 4+ 448 118 25,0601 ＋ 1,595 

to trust deed of Oct. 31, 1899. Holder, W. C. Johnson. Due ciun SEDED 112 | Sehr ENS 
t oreevene- o- eee TI one 

McGUIRE MFG. CO. (LTD.)—Charge on lease of Elton Fold Works, | Calcutta Tramways Co. . „ 19 'R35,714 4 16,751 19 R8R2.896 + RN6,115 
Bury (subject to mortgage for £4,000), and all book debts and other | Camborne-Redruth oues | s 21 112 2 16 5.511 . 
moneys due or to become due to company, securing £1,500 and 5 per Side en ro eee i 19 120 | ji 11 “57 57.010 H 905 
cent. interest, has been registered. Holders, Electric Equipment and | Central London Railway ... „ 19| 590 — 424 12 72.265 — 2,972 
Securities (Ltd.). 8 and Dlst. Lt. Rys. scd 595 + 81 37 19,804 | ‘ 

K S 4 as P 2 =: 1 : U : 

SHERARD COWPER-COLES & CO. (LTD.)—Issue on Sept. 11 of debenture | Ck krenio Trans Co.. 2| s 29 27 bar — 208 
bond for £50, part of series created Dec. 3, 1901, and Feb. 7, 1902, to] Darwen Corporation .......... » 18 271 + 56 94 5.810 — 178 
secure £6,500, charged on company’s real and personal property, | Devonport & Dist, Trams.. | „ 19 521 + 2 364, 16300 f 4m 
present and future, except uncalled capital. No trustees. Previously Dublin e : a) ns Z í 113 er Ys 2: 
issued of same series, £6,175. Dublin Southern District...) 18 966 64 411 14,820 8 

Dublin United. . . . „ IR 9.815 E 51 [eji] 47.77 + 6.256 
Dudley— Stourbridge PAA „ H 934 + 28 | 36% 80,567 + 8,011 
Dundee Corporation » 16 813 -+ 56 wa wee l us 
East Ham Council. . . . . „ 19 709 + 182 2% 17.0 ＋ — 5,887 
CITY NOTES Gateshead & Dist. Trams... ” 11 925 + 51 364 $1,485 + 4,592 
° Glasgow Corporation.... . . „ 19 14568 + 1,632 16 216,001 + 93,598 
ae — „ veri TURON „ 11 27 4 62 36 8,750 +4 639 
f ] Greenock & Port Glasgow.. 11 560 — EO 20] 19,924 1,450 

MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of | Halifax Corporation ......... p LIA M - i B 
silver 27,,d. per oz. (Sept. 24). Consols 882—854 for money, 88,,— | fat cee Tramways ...... C 
88 ½% for account; 24 per cent. 8]-—8Nj (Sept. 24). Console Pay Day, | lien Corporation| ½ d6| s 7.25188 ^ snp ^ Qe 
Oct. 1; Stocks and Shares Continuation Days, Sept. 28 and Oct. 13; | Isle of Thanet Co. . . . . „ 10 1,050, — 215 12 17,163 = 876 
Ticket Days, Sept. 29 and Oct. 11; Pay Days, Sept. 30 and Oct. 15; f, RidMerminster & District...) 4, 16 166 12 506 6.13 4+ 186 

"n a : or i * Kirkcaldy Corporation ...... ) ) "ES 29 21: ee 
Mining Share Carry-over Days, Sept. 25 and Oct. 12. Lanarkshire Trams Co. . s 17 661 ; A 85 5,516 . 

E ow i „ 19 5,193 4 965 25 142,201 +4 RIM 
2 ° . ^ a P 2 6 ` 0 7 

BABCOCK AND WILCOX (LTD.)—An interim ordinary dividend at the | Liverpool oveheal iy. 2| „ 20 4090 f 170 12 2590 I 1.254 
rate of 14 per cent. per annum has been declared. "London County Council ..| „ 12 10,270 4 2,079 | t24 238.651 4 36,417 

CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—An interim divi. | Manchester Corporation |" 19 11.31 4. 6858 11 160.0 4 50.90 
dend has been declared for the half-year ended June 30, at the rate of | Mer-ey Railway „ 19 1,07 + 31012 15.589 + 2.950 
6 per cent. per annum, payable on Nov. 15. AA €—€—Ó „ 11 219 4 15 561 7.221 — 229 

| ; rae PFF 1 86 t ; 

CHADBURN'S (SHIP) TELEGRAPH co. (p.) Interim dividends at the | Newceactle-onoiyne Corp.“ , 19 3,96 A. dl 12 11.232 A n 
rate of 6 per cent. per annum have been declared on the ordinary and | Newport (Mon) . ...... . „ 19 457 4 160 [ !5 10.207 ＋ 2.587 
preference shares. *Oldham, Ashton & Hyde... » 11 590 — 101 Ith 20:47. + 1,446 

Perth (W. A.) Elec. Trams. » 18 1,118 4 13487 12,0643 4 4,091 

COMBINATION IN THE STEEL TUBE TRA DB. —An arrangement has | Peterborough .................. » 11 166  . 83 5,363 4 
been arrived at between Stewarts and Lloyds, of Glasgow and Birming- | „Boole and District............ „ II 390 4 40 3˙3 11.07 ＋ 1.724 
ham, and the Wilsons and Union Tube Co., of Glasgow, by which the Potter Corporation «| s 19 195 EO 9| l0 Quee s 72 

. . . . 4 TACB — ꝛ2ã2 [T] 706 + 78 16 * i 56,498 + 3,026 
former company obtain a controlling interest in the latter. Stewarts | Reading Corporation...“ ... a " . 
and Lloyds guarantee dividend on the £100,000 preference stock of the | „Rothesay .. . .. . . . . ... .. . . „ 11 Wi — 47 363 5,0% + 1.790 
latter company, and acquire also an interest in the ordinary share capital. | i ford Corporation . . .. w a ee, ee e e 

CRYSTAL PALACE AND DISTRICT ELECTRIC LIGHTING co. (LTD.)— | “Shemicld Corporation ., 20) 4,573 + 333 12 | 50400 '4 “4,414 

Mr. J. Irving Courtenay has ceased to be a director of this company. Southampton Corporation.“ „ 17 1,060 — 48 5 ICE 
ur . Southend Corporation ...... „ 16 40) .L 43 H 9.426 4 — 1,540 
_ DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors have declared, | Southport Tramways ...... » ll 879 JJ. 42 864 11,642 4 2.060 
in addition to the dividend at the rate of 10 per cent. per annum on the [ „S. Staffordshire Trams. ..., 11 1,000 4 345 | 36} 32485 4 4.90 
preference shares, an interim dividend at the rate of 4 per cent. (tax N E ae) | 3 11 pus + 718 t | 13 + 1.627 
h 8 iIIIis vesccs ; 36 JU! ) 
free) on the ordinary shares for half-year ended June 30, payable Ist prox. ] Taunton Trani .. „, 11 62 I Hn 363 3,259 = 218 
EASTERN TELEGRAPH CO. (LTD.) — Payment will be made on Oct. 15 nende rand District...) s OE NU 175 ion d — Bd 
m : : ynes rams Co 27 96 2.162 
of a dividend at the rate of 34 per cent. per annum (less tax) on the pre-] Wallasey District Council.] , 19 750 5 105 125 18.677 . 2.351 
ference stock of this company for the quarter ending Sept. 30, and the | Weston-supcr-Mare ......... „ 9 233 — 61 96 4.808 |_ 478 
usual interim dividend of 14 per cent. on the ordinary stock (tax free) in WIND Aled bo elders e "s A TE E SH. isis 
respect of profits for the quarter ended June 30. The register of transfers | wo iare . Battles un 4 15 t mm 935 | es + 6.915 
will be closed from Oct. 8 to 15 inclusive. Yorkehire Woollen District! |, 11 46 ia Z9) 10,2738 


EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)}— An interim dividend for the quarter ended June 30 of 2s. 6. per 
g ; t? a 4 4 


(a) These comparisons are with the corresponding period last year, 
€ Partly electrical. | Minus 8 days. t MinusQ days M Plus 3 days, § Plus 2 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


5 45 NAME. Wed. E E -ei WEEK TO : 46 NAME. 
l- Sept. 23 E SEPT. 23 | & 
= a 
j h-| Low- 
ELECTRIC RAILWAYS, TRAMWAYS,&0. £0.24 ge est. | " TELEPHONES. 
5 9/4] lo-Arg'tine Sh 10260, 00796 mein 45—47 |4 9 9 April, Oct| 42 4% 6] 6'0 | Chili Tolophone (un sel) acne 
Bt.| 67 E si sedie Deb. 8 25 —130 4 12 4 si 128 .. St. 67 | National to. Stock Mis 5 
1010 | Barcelona Tramways Ord .. 74—84 5 17 8 sé T St. | 57 Do. Def. M. mute TNR 
10| 5/0 | Do. 5% Cum. Prei . seist 9—10 5 0 0 ds "x P 10 6/0 | Do. 6 per Cent. Cum. Ist Prei. 
St. 4% Do. 44% Deb. Stock (red.) .............-- 91 —90 4 14 5 A .. | «+ 10 6/0 | Do. 6 per Cent. Cum. 2nd Pref. ...... 
100 57 | Do. 5 por Cent. Debs............... 97 —102 | 4 18 10 js .. | .. | 5| 2/6 | Do. 5 per Cent. Non-Cum. 3rd Pref... 
5| .. | Brisbane Electric Trams. Invest. Ord. 2 —3 an S .. | .. I St.) 317 Do. Deb. Stock 3} per Cent. (red.) 
5| 2/6 5 per Cent. Cum. Pref. ............ 4—44 |511 1 ae j .. St. | Do. 4 per Cent. Pop Stock (red.) 
Bt.| 437 Do. W vex Cont Deb. Prov. Certs. ..| 101 —104 4 7 0 » ` .. f 1| 0/8} Oriental Fe 
10| 87 | Bristol ways and Carriage Ord. ... 20 —21 3 10 10 | Feb, Aug | .. | .. 5 40 | United River Plato . woo 
10 47 | Do. Cum. Pref. (tally BN. eiu: 101—109 | 3 15 11 " E] e 5| 2/6 | Do. 5 per Cent. Cum. Prei. 
Bt. 4% | Do. 4per Cent. Debs. ..................... 108 —110| 3 12 8 | Feb, Aug .. | St. 5% Do. 5per Cent. Deb. Stock (red.). 
Bt. .. | British Columbia Elec. Riwy. Def. Ord.| 78 —81 a a o PUE 
Bt. 5% | Do. Pref. Ord. took, . 3 91 —94 5 7 10 M . Sa 
10 4/23| Do. 5% Cum. Perp. Pref. .......... 10 —104 4 15 3 " M ME 
10 10760 N a oomi i st Mort. Debs. ...... 104%—106% : 6 : x p s | ELECTRICITY SUPPLY. 
,10/0 8 ectric OR: OPE eos | 124—13 3 
1 6/0 | Do. 6 per Cent. Cum. Pref... 11112 5 0 © | Feb, Aug | 11, | 11 T SS a e Oraa) 
Bt. 5/0 | Do. r Cent. Perpetual Debs ...... 122 —125 4 0 0 124 |1244 10 1600 Beas rata 8 n.) 
T Buenos yres and Belgrano ONE ano 28-2 :: d 9 2 | 10 7 Apre Poole Elec. Sup. Ord. 
5| 3/0 6 per Cent. A Cum Prei. u E x "13-8439. BE MEE do DENDUM dese 
SUDAN CU CENA 43-5} |514 3 es „ x Muri De af (Cum. Second puel 7 ATAA 
St.] 57 | Do. 5 per Cent. Debs. . 107 —110| 4 12 1 € 108 m Mae | ate 
St.] 57 | Do. 57 2nd Deb. Stock Prov. Certs. | 99 —102 | 4 18 9 a HOOT... T % Bromley (Kent) FL Lt &Power gage 
6| 4/0 | Calcutta Tramways . . d 215 9 is Tal iii pl 8 y " ist a n up 
100 43% Do. 4}% 1st Deb. xe qr E PM 107 —110 [4 2 5 * 10011074 í 2 P M S 3 8 
1| 1/22 Cape Electric Tramways Shares 341—989 |6 6 4 25 2ra) St. 45 Central EI o S 9 Oc Guar DE 
St. 47 | Central London Ordinary Stock ......... 97 100 [4 0 8 June, Dec 98 | 97 % 4% & „ ‘Stock 
Bt.) 47 Do. 4 per Cent. Pref. Stock ...,,,......1 99 —102 | 3 18 10 i 100 — 1 5 ey Do. 4} 20 t. Pref. „ 
St. 47 | Do. Deferred Stock ................... ...| 99 —102 4 0 0 Ys 100 a 8 a DO City U As ns dir Gm. Frei. 
100 4% | Do. 4 per Cent. Debs. ..................... 115 —118| 3 7 10 ..  |H6 11153 la rt Da 47 Deb. St red y * Cm. Pre 
5| 2/6 | City of Birmingham Trams.57 Cm. Pri. 5 —54 4 10 11 TA age Ni 
100 47 | Do. 4 per Cent. 1st Mort. Debs, ...... 99 —102 | 318 5 se «CD ax Mak aia A. Do, 4h mar Ott tow Glock cu 1. 
Bt. 2}% City and South London Rly. Con. Ord.| 58 —60 |5 4 2 Feb, Aug 59! | 58} [3c 34 City s» 1 F MES Lich ne E, 
Bt. 57 | Do. 5 per Cent. Perp. Pref. (1891) ..| 127 —130 | 3 17 3| Feb, Aung 5/ D a nde I Cask: Been n 
HEIL 57 ] "Duc (BÓ) acana Fa —. 126 —129 | 17 9 | n io e/o |, Do. 6 per Cent. Cum. Pret. ............ 
BC heh mo^ A iranse AAAS 125 —128| 318 2 * qe | > st. 5% Po. 5 per Cent. Deb. Stock (red.). ... 
Bt.) 4% Do, 4 per Cent. Perpetual Debs ...... 116 —119|3 7 3 May, Nov -- è p 44% Fa 2 17951 Lu ha eb. Prae eve -) 58 
Bt. 57 | Colombo Trams Ltg. 5 % 1st Mt. Db. (rd.) 102 —105 | 4 16 10 i EB deae | Do ance Cant Ona PEE 
10, 50 | Dublin United Trams. (1896) Ltd., Ord. 121—131 |4 1 6 ds m „ Do. 417 Deb. Stook (all pald) (re à; 
10 6/0 | Do. e cance accion 15 —16 |315 0 |. RBS] 24 Do. 43% Deb. Stock (all paid) (re 
5 6/0 Electric gt. & Tract.ofAust.6%Cm. Prf. 31—4 613 4 de él d 5 20 |tFolkestone Electricity Supply Co. Ord. 
Bt. 57 er Cent. Deb. Stock (red.) 95 —98 |5 2 0 = TT 
10 3/ | Gt. jt Northern & City Ri Prf. Ord. (47)  74—8) 3 10 7 y n n 5| 50 eee, dr enun, rip en 
10| * | Gt; Northern, Piccadilly & N n T rd.... 
Ord., Speyer Bros. Scrip Certs. ....| 94—10 iá * 4 ws 5 6% m n 1 5 
10 10% Imperial Tramway Ord . . 20 —21 4 13 0 Mar, Sept| -| - St. 4% Spar gtn ngtbg. A L ing a 
10 6% |t Do. 6 per Cent. Pref. ........... ... ...| 14 —314 | 4 2 10 | Mar. Sept! 131 eb. £ tck.(red.) 
Bt. 447 |t Do. 4} per Cent. Debs. ...... ........... 110 —112 4 1 3 |Jan, July | «| - 8 575 Do "n D 2 rcr dia VO sieves i 
5| 2/6 | Isle of Thanet Elec. Trams & Lt. 52 Pt| 31—4] 5 17 8 vi xD E 5| 8/0 Do! 4 per Cent. 1 t Moi Asi 
Bt.| 47 Do. 4perCent. Deb. Stock ........| 92 —95 |4 4 8 £i : St. 47 "mem Hte El tri Su 0 Dyers —— 
10 117 | Liverpool Overhead Railway Ord. 1 2 10 O|Feb Aung Bs 8 0 ^ po —€— à Do [s Af der 
10| 57 | Do. 5 per Cent. Pref........................ 10]—103 | 4 13 0 | Feb, Aug | -i * IE. 2 E 8 en Mt D 8 gs mo 
Bt. 47 | Do. 4 per Cent. Deb. ...... 99 —101 3 19 0 Jan, July 32i 815 34% N A 3 Pd epar * D. tock ed) 
10| , | London United Trams. 57, Cum. Pref.. 111—312 4 3 4 3 1115] 11:2 1°) 60 D "s O ni t Mb ‘Bei — * 
St. 4% | Do. 4% 1st Mort. Deb. Stock............ 104 —106 3 10 2 og el 100 4% Gamer d er Edo. rd. or 8. . 
Bt. .. | Mersey Con. Ord. Stock............. .....- 11 —13 P A VM pea Ma 2/6 t D or 47 Bab. P gos setenta enne nnn nnn 
St. Do. 3 per Cent. Perp. Pref. M 13 ERT 3 pa 14 d . 4% 1 El, e Sc MR HM dp ot — * 
Bt| |. Do. 4 per Cent. Perp. Debs. . eo] 85 78 A : sh 1 7 ‘pee Eh PU es SH TA T p M rn 
l ..| Metropolitan Electric Trams Def ..... — x T X pue 100) 437; er 102 st Mt. Dbs. 
1| oj | Do. 57 Cum. Pref. . . . . C"-M I. R4 MESS Er 5 James's and eee ee 
100 5” | Montreal St. Rly. Dele Gö) Dbs.(1908) 102 —104 | 4 16 9 2 i 5 3e a X ye aot Don TEA eae 
100 4j; | Do. Sterling 44% Debs. (1922) . . . . 105 — 107 4 4 1 . St. 317 * * ent. De ck (red.) . 

5 °| New General Traction 84 11 is 45 5 2/6 Siht Markets Electric Sup. Ord... 
"MOX e r er Dur Gam. Prk i-i i E A b| 1/9 | South London Electric Bupply Ord. " 
St. 5 | Perth (W. A.) Elec. Trams. Ist Mt. Bb. Stk. 99 —102 | 4 18 0 t se, Vh 52,25 D TN Ord etm 
1010/0 | Potteries Electric Traction Ord. ......... 910 [5:0 D : i 52/270 Won s *ster El er pis er A R 
10 50 | Do. 5 per Cent. Cum. Pref. ............ 81-94 |5 5 8] Feb Aug 9 2 5| 6/6 dar ge r 27 u ply rd. 
Bt. 43% Do. 44 per Cent. Deb. Stock ............ 103 31064 6 2 , TES 5| 2/6 o. 5 per Cent. Cum. iunc 

: .. | South Lanes. ae per & Power Ord, ft A T d ges 
..| Do. 67 Pre 1 paid)... de 5r Mick 
Bt. "| Do. 414 Deb. Stock (100 4 paid). is April, Oct 1 ELECTRIC MANUFACTURING, A0. 
St. 347 | Waterloo ‘and City Ord. ..... sem] 94—97 |3 7 2|JuneDec| «| .. 1| 6d. | Alliance Electrical Co. 5% Cum. Pref... 
° | 3| 7łd.| Aron Electric Meter 6% Oum. Pref....... 
100 4% |+Atrican Dime el a Lae Deb. (red.)| 98 —102 | 318 5 | Jan, July | «|. | 5 40 [British Insulated & Helsby Cables Ord. 
10) . Amazon Telegraph .. 241—314 E Jn, Dec .. 4 : | 5 41% D . 1 * "FO. sees ese 
100 Do. 5 por Cent. Dak. 1 zs 2. p St. 44” 0. 41 Ist Mort. Deb. (red.) ......... 
St. 15% Anglo-American. . . . . .. . e eee . . .. 46 —49 |6 7 2 [F,My, Ag, NI 483 46] St.] 42. British Phoms'n-Houst’n4} X LstMt, Db. 
St: 30/0 Do. Preferred... TORT LA 91 —93 610 6 F, My, Ag, N 921 92 | b 3/U British Westinghouse 6% Pret. — —— 2 
St. 1/0 Do. Deferred .. M 71—8 012 2 F,My Ag,N 71 P | St. 4% Do. 4 per Cent. Mort. Deb. Stock 
100 $2 | Commercial Cable Capital Stock . 150 —160|5 6 3 |Ja,ApJy,0| .. Hoti E h Electrical Engineering ............ 
St. 47 | Do. 4 per Cent. Deb. Stock . . . . .. 93 —96 |4 4 3 Un Ap. Jy, 0 954] . 2/2/4¢ | Do. 6 per Cent. Pref. Non-Cum. 
10 9,0 | Cuba Submarine Ord. . . 7 —8 |8 2 6| Feb, Aug | 74| . [| BU 4 Do. 4j per Cent. Perp. Ist Deb. Stock 
10 10/0 . Preference 10 per Cept. .. . . 163—173 | 5 14 3| Feb Aug | .. It. 12^ | Do. Perpetual 2nd Deb. Stock . . 
5| 2/0 | Direct Spanish Ord. . eee 2-3 | 514 4 April, Oct| .. : 5 10,0 | Callender's Cable Construction Ord. . 
5| 5/0 | Do. 10 per Cent. Cum. Prei... . .. 7 —8 6 5 April Oct|) | . . es Cent. Cum. Pref............... 
50 44% | Do. 44 per Cent. Deb. . . . ., 98%—102%| 4 9 0 Jan, July | ..| .. t. 44% M par Cent. 1st Mort. Debs.(rd.) 
20 4/0 | Direct United States Cable . ... . 104-10$| 6 0 11 Pa, ApJy,O| 10A] . 1 447 ch 0 Ares deg Wb Gana paid) 
100 117 | Direct West India Cable 4] Rg.Db.(rd.) 98 —101 | 4 9 1] Jn, ^t neo NÉ [C 1 | One A ont Ta eb ya eene 
St. 05/U | Eastern Ordinary .. . 124 —129 | 5 8 6 Ja, Ap, Jy, O27 |125 1 116 | Cro urn d Oo. (Nos. to 54,0001 7 
St. 17/6 | Do. 3} per Cent. Pref, Stock 90—93 |315 7 Ja Ap,Jy,O| 924 | 91 VCC 
Bt. 4% |* Do. 4 por Cent. Mort. Deb. S. (Fd) 106 —109 3 14 4 [May, Nov |107} |1063 || 100) 5% Ue. 5 pat lent. Ist Mort, ebs. (red.) 
ao = Eastern Extension . . . . . . . 94 tan 512 0 |Ja,Ap,Jy,O| 124 | 12 : e Do. (45 pada) c. nited(“A”3h.) (£3 pd.) 
«| 4% Do 4 per Cent. Deb. Stock. 104 —1 315 0 Feb, aug e 
100 47 |* Eastern & S. African 4% Mrt. Deb,1909| 99 —102 | 3 18 10 | Feb, Aug | -. | St. | Do. 4 per Cent. Mort Dob. „Stock (rd.) 
95 47 | Do. 4% Mauritius Sub. Debs. (red.)100%—103%| 3 18 3 | May, Nov| -.| .. St. a ABE aos cis Do 0 — e 
0| 5/0 | Great Northern of Copenhagen 224-234 | 5. 6 5 Jan, July 22) | .. 6 30 E € t^ "b ee ee wis 
100 43% Halifax & Bermudas} Ist Mt. Db. (red.) 99 —102 | 4 8 4 June, te ue ay Da. di he Co. ^ ist Ml dw MEN 
25/37/6 | Indo-Huropean .................. «eee 87 —0 |6 5 O|May, Nov| 373 | . || St 127 EI S por irani y Q x b. (re ) 
100 6% | London Platino-Brazil. 6% Debs. 1904| 98 —102 | 518 3|Mar,Sept| ..| .. 2% | "ectie e Cent Cum. Frei... 
100 47 | Pacific&Europe'n Tel.1//Guar.Dbs.(rd.) 97 —100| 4 0 0 June, Dec Ls E * dg 7 per Lt UM A bai t 
10 4/0 | West African Telegraph Shares 65—6 |8 68 s .. M St.) 47 — 4 per Cent. 1s ae (re ) 
24| .. | West Coast of America . — » s » l| .- gl dn 33 Or a eee 
100 47 | Do. 4 per Cent. Debs. . .. 95 —98 4 1 8 | Jan, July . 2] 7% 7 per Cent. Cum. as MEM 
10 ~. | West India and Panama Js — Jh 95 May, Nov .. [| Bt.| 5% | Ferranti 57 1st Mort. Debs. (red.) .... 
10 8/0 | Do. 6 per Cent Ist Frei . 6—6, |9 4 S|May, Nov .. | 10) 5/0 | General Electric (1900 8 
AU us Do. 6 per Cent. 2nd Pref. ............... 84 —44 T May, Nov . DL 4% Honi ie ral nt. * — 7 0 ee es = 
100 5% |* Do. 5 per Cont. Debs. .. 8 e 98 —101 419 0 Jan, Ju n 4 2 * erm M pd 
8/0 | Western Telegraph n.... . 12 —1 512 0 ,Jn,0 124 | 12,4 À Do. 44 per Cent. Pref. ..................... 
100| 57 |* Do. 6% Debs. (2nd Series, 1906) ......| 100 Te 447 1 June, ed ae 447% | Do. : per Cent, Mort D. T 
St. 47 | Do. 4% Deb. Stock (red.) . . . 98 —101| 319 8 i 99 10| 5/0 | India Rubber, Gutta Perc rks 
» 100| 47 Do. 4 er Cent. 1st Mort. Deb. (rod. 
FINANCIAL, INVESTMENT, &o. 10 5/0 Mather & Platt 5 por Cent. Cum. Pref. 
5| 8/0 | Elec. & Gen. Investment 67 Cum. Pref| 65 5 44 i» $^ / 1212/0 | Telegraph Construction & Mainten'ce. 
10 2/0 | Globe Telegraph and Trust errore 8}—9 4 6 6 JaApJyO| 9| 82 100 47 Do. 4 perCent. Deb. Bonds, 1909..... 
10 3/0 | Do. 6 per Cent. Pref............. Rd 123—131 | 4 10 7 Ja 7 ,0| 13} | 124 5 3/6 | Willans and Robinson Ord, ............... 
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NOTES. 


On another page of this issue is published an extract of a 
report on the famous Edison cell, furnished by Mr. W. HiBBERT 
to the company who are financing this battery in America. 
The first noticeable peculiarity about the cell is the number 
of plates—14 positive and 14 negative. It is, of course, usual 
to employ one more negative than positive, and to paste only 
one side of each of the two end negatives, and although this is 
not essential, yet experience proves it to be the best method. 
Presumably, both sides of both end plates in the Edison cell are 
identical, and the effect of working under such conditions cannot 
fail to be full of interest. Both positive and negative plates 
are composed of sheet steel, as are the tiny pockets containing 
the active material. The fact that the cell is sealed in a steel 
case is at first sight advantageous, but it is not inconceivable 
that inspection and even repairs may be required, and then 
the sealing would have been better left undone. 


— p 


TURNING now to the actual work of the cell, we learn that 
the output is 11-8 watt-hours per pound of cell; this is nothing 
extraordinary, and has been excceded by numerous lead cells. 
No mention is made of what the capacity of the cell is really 
supposed to be, but this may have been given in the full 
report and omitted in the abstract. For the present purpose 
let it be assumed that the normal discharge rate is 60 amperes. 


Now, it is a fact that the lower the discharge rate, other things 
being equal, the greater the capacity of the battery ; in these 
cireumstances, therefore, it is interesting to calculate the watt- 
hour efficiency of the cell under Mr. HIBBERT's notice. 
Referring to Fig. 1 on p. 964, it is found that the cell was 
charged for more than three hours at an average of about 1:675 
volts and 60 amperes. This works out at 302 watt-hours. 
At a discharge of 173 ampere-hours in 5:75 hours and at 1:3 
volts, the output was 22422 watt-hours. The watt-hour 
efficiency 1s thus 70 per cent. | 


— né ÓÀ—— 


HkAvY charging currents are advantageous when it is 
desired to charge a battery in the minimum of time, 
and this is one of the favourable points of the Edison 
cell for the time taken for charging is one of the chief. 
objections to the electric motor-car at present. On the 
other hand, it must not be forgotten that the heating losses 
increase with the square of the current. The results given 
are only those obtained in laboratory tests, and we have still to 
learn how the cell will stand the wear and tear of the road. 
Here rests its future ; and a battery installed on a car and run 
under working conditions for six months or a year as the case 
may be, side by side with a similar car equipped with lead 
If the 
Edison cell is an improvement on the lead type, and will push 
forward accumulator traction, it will be received with open 
arms in England ; but English engineers have read in tho 
lay press so many ridiculous stories of 1,000-mile runs and 


accumulators, is the only fair and reasonable test. 


of unnecessarily strenuous tests and records that they are 
beginning to grow sceptical. 
—Á—À 

WHATEVER may be the opinion of the writers taking part 
in the controversy in our correspondence columns as to the 
practical and commercial advantages of compensated alter- 
nating-current motors, they all appear to agree as to the 
advantages of generators built on the same principle over 
ordinary synchronous generators. This, indeed, is the natural 
verdict arrived at after comparing the comparatively simple 
selfexciting and compounded generator with the ordinary 
synchronous generator, which necessitates a separate con- 
tinuous-current dynamo for furnishing the exciting current. 
As will be seen in another part of this issue, a valuable 
improvement has recently been added by Herr HEYLAND to 
the design of these machines, by means of which the chief dis- 
advantage of the earlier type—z.c., the considerable amount of 
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copper required for the rotor—has been overcome. The pole- 
winding in the new type is certainly simpler in construction 
and execution than the rotor-winding used hitherto, and the 
conditions of cooling seem to be better also. Although Herr 
HEvLAND considers that these improved machines will chiefly 
be used as generators, nevertheless the principle, when applied 
to motors, bids fair to eliminate certain of their present dis- 
advantages, upon which stress has been laid in the controversy 
alluded to. As to cost, Herr HEYLAND gives good reasons for 
believing that this will be less than for asynchronous motors 
of the same power. Then, but two slip-rings and an accordingly 
simple starting device are required. As regards sparking at the 
commutator, the paralleling of the circuits and the arrange- 
ment of connections appears to render this of small account, 
even, as the author says, at relatively high brush voltages, 
the term “relatively,” however, not being further defined. 
Characteristic curves of this new type of machine, giving actual 
results obtained, will be awaited with interest, and with still 
further interest do we look forward to a catalogue giving 
definitely the performances of specific machines, and their prices. 


ttik d 


THE report of the Departmental Committee on Highways, 
which has just been published, leaves much to be desired in 
It is 
suggested in the report that the main or trunk roads used 


respect of clearness, as The Times very rightly observes. 


essentially for through traffic should be placed under State 
control, but it is not obvious whether this is to be taken to 
imply simply that the present road authorities should con- 
tinue to maintain them, but subject to State supervision and 
control, or that these roads should be transferred entirely to 
a Government department. If the former is done, the light 
railway and tramway interests would be the sufferers, as they 
would have another controlling interest to make their peace 
with in addition to the county councils and local municipal 
authorities. If, on the other hand, these roads were to pass 
out of the hands of these smaller bodies, the gain would be 
considerable to light railway and tramway promoters, as the 
local authorities right of veto and power to impose conditions 
would cease to exist so far as the utilisation of these roads was 
concerned. 
—— 

Tuts week the list of municipal telephone exchanges is 
increased by the inauguration of the Brighton Corporation 
telephone system. While we are always ready to welcome 
the spread of telephony, yet we cannot think that much 
advantage, from the engineering point of view, is gained by 
the opening of these competing telephone services. The new 
exchanges have to be laid down so cheaply and worked at such 
high pressure in view of the competition, that there remains 
little opportunity for improvement ; in fact, it is hardly dis. 
puted by telephone engineers that for engineering efficiency 
the remodelled exchanges of the National Telephone Co. and 
the new Post Office services continue to hold the palm. 
On the other hand, at the various telephone enquiries, 
Mr. BENNETT certainly makes out a good case for economy of 
material and in capital expenditure, and until the question 
is ultimately decided how long the new exchanges are to last, 
no one can say that his policy is absolutely at fault; for it is 


obvious that two distinct. telephone systems in small towns 
such as Brighton cannot continue for ever side by side. Events 
at Tunbridge Wells showed that to have built a better and 
more costly municipal telephone exchange there would have 


been waste of money. 
—9——— 


THe £leclrical World of New York, in an editorial note 
referring to,the disorganisation of our telegraph traffic after 
the recent gale, wonders why wireless telegraphy is not adopted, 
at least as an emergency safeguard, by the existing land-line 
systems. The reason, however, is fairly obvious, for, so far, 
it has not been shown that it possesses the necessary quali- 
fications either as regards speed or accuracy for telegraph- 
We 
have now some reserve telegraph routes in the shape of 


ing over long distances overland—or even oversea. 


underground lines, and these are being rapidly extended. 
It is 
gap that has broken down; this reserve cannot be mue 


not, however, merely a question of bridging a 
sufficient without enormous expenditure to deal with the 
whole volume of traffic at the same speed as the main over- 
head lines, and the addition of wireless systems would not 
It is not a 
question of telegraphic connection simply ; the trouble in such 


assist to any appreciable degree in this respect. 
cases is delay rather than interruption. For instance, it is 
stated that in Ireland important messages were awaiting their 
turn, while Stock Exchange quotations a day old and already 
superseded were being laboriously sent through the lines only 
to be thrown in the waste-paper basket on arrival at their 
destination. 


NP OUS 

IN March of this year, Dr. R. MULLINEUX WALMSLEY, princi- 
pal of the Northampton Polytechnic, sailed for North America, 
at the instigation of the Polytechnie's governing body, in 
order to study the conditions of secondary and technical 
education on that Continent. He returned in June, and a 
Dr. WALMSLEY visited 
an enormous number of institutions and persons, and it is 


copy of his report has just reached us. 


surprising that he managed to do all that he did in so short a 
time. He lays stress upon the fact that English engineering 
students have not received so good an ordinary elementary 
education as their American cousins, and are, thereby, 
handicapped ; and he also thinks that the administrative and 
naval and military services of the Empire attract a considerable 
number of men who would otherwise enter the engineering 
With regard to the 


the opinion that too 


profession; this is not so in America, 
Dr. WALMSLEY is 
much is attempted in the time allowed—usually four years— 


curricula, of 
but that the equipment of the buildings is far in advance 
of anything in this country. The teachers are, as often as 
possible, men who have had vast practical experience, and fre- 
quently it is actually made a condition of appointment that 
they accept outside work in spare time. Many teachers here 
would be glad of this privilege, which is usually so rigorously 
withheld. One of the most important points in the report is 
the fact that manufacturers are anxious to employ graduates 
of most of the colleges. A few years ago they looked upon 
the college man with a certain amount of contempt, but that 
Unfortunately, English manufacturers 
have not been so ready to change their attitude. 


is all changed ‘now. 
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ANOTHER delay has occurred m the transfer of the Mary- 
lebone portion of the Metropolitan Electric Supply Co.’s 
It will be 
remembered that the London County Council found that it had 


undertaking to the Marylebone Borough Council. 


no authority to grant the loan for the purchase of the under- 
taking, for the technical reason—almost unintelligible to the 
non-legal mind—that the Borough Council were not actually 
electric lighting undertakers until «fter the transfer had taken 
place, and that an electric lighting loan could only be sanc- 


tioned to authorised undertakers. The Borough Council were 


then advised to apply to the Board of Trade for an Electric 
Lighting Licence, which would put them in the position of 
“undertakers” under the Electric Lighting Acts, and enable 
them to proceed with the purchase which they are compelled 


by Act of Parhament to make. At the Council meeting last 


night, however, as will be seen from the report in another 
page of this issue, it was announced that the Board of Trade 
had been approached with regard to this matter, and had 
advised that it would not, in the circumstances, be legally 


justified in granting the licence. The legal deadlock is remark- 


able, as the Company is ready to sell, the Council is ready, and 
indeed compelled, to buy, and yet cannot obtain permission to 


borrow money forthe purpose. If the Company refuse to wait 


until the next Session of Parliament for the matter to be put 
straight, it would appear as if the Council must either borrow 
the money nominally for the Company as a mortgage on 
the undertaking, or else levy a rate for the purpose—a rate 
which would amount to nearly 20s. in the £. 


— Ü— —— — — 


The Junior Institution of Engineers. Mr. J. Fletcher 
Moulton, K. C., M. P., F. R. S., has been elected president of this 
Institution in succession to Col. Edward Raban, C. B., R. E. 


Erratum.— In our last issue the name of the successor of 
Mr. R. L. Gamlen as engineer and manager of the Bromley 
(Kent) Electric Light and Power Co. was erroneously given as 


Mr. R. Baker instead of Mr. R. Barker. 


The Fatality on the Central London Railway.—On Thurs- 
day last week a man fell from the platform of the Notting Hill 
Gate station on the Central London Railway. A train was 
approaching at the time, but was pulled up before the body 
was reached. The man was found to be dead, and a report 
obtained currency that death was due to an electric shock. 
This was not the case; the doctor who was summoned pro- 
nounced that a broken neck was the cause of death. 


The University of Liverpool.— University College, Liver- 
pool, ceased to exist yesterday, when the Act incorporating it 
as a university came into force. The College was formerly 
associated with Owens College, Manchester, and Yorkshire 
College, Leeds, and obtained its charter in July last. Hence, 
it is now a university in itself. An address will be delivered 
by Sir Dyce Duckworth in the arts theatre this afternoon, 
and at an early date a great official opening will be held. 


Glow-worm and Thunderstorm; also Milk. — Under the 
above title the following letter from Sir Oliver Lodge appeared 
in yesterday's Nature ;— 

In the Daily News ot July 14th is printed anobservation by a Mr. Has- 
well, of Handsworth, which bears the marks ot genuineness, that during 
a thunderstorm a glow-worm extinguished its light for a second ora 
second and a half before each flash, relighting at an equal interval after 
the flash. May I ask if this has been noticed by anyone else? It may 
also be worth while for someone to examine whether radium can assist 
e to turn sour, or can otherwise influence organic processes of that 
dnd. 

The Marylebone Arbitration. — According to the Duily Tele- 
graph a petition has been prepared for presentation to the Local 
Government Board, in which inhabitants of Marylebone ask 


955 


that consent be withheld from the acquisition by the borough 
council of the local undertaking of the Metropolitan Electric 
Supply Co., as required by the arbitration award, until a full 
investigation has been made into an allegation that“ certain 
members of the corporation and the late vestry used the 
knowledge acquired in their respective offices for the purpose 
of facilitating speculative dealings in shares of the Metropolitan 
Electric Supply Co.” 


Cable Interruptions and Repairs. 

Date of Interruption. 
May 9,1902 .. 
May 9,1903 .. 
May 9,1902 .. 
July 10, 1902 


Date of Repair. 
Dominica—Martinique 
St. Lucia— Martinique 


Guadeloupe— Martinique i : i 
Puerto Plata—Martinique.... 


Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 13, 1902 .. — 
St. Lucia— St. Vincent ...... Sept. 19, 1902 = 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo—Cayenne ...... Feb. 27, 1903 — 
New York—Hayti .......... Apr. 13, 1903 — 
Bolama—Bissao ............ Aug. 4,1903 — 
Antigua - Guadaloupe . Aug. 11, 1903 Sept. 25, 1903 


Cape St. James — Haiphong .. Sept. 28, 1903 . 


Wireless Telegraph Notes. — The De Forest Wireless Tele- 
graph Co. sends us the following account of the work done for 
Sir Thomas Lipton on board his steam yacht * Erin" during 
her stay in American waters. 


During the 73 days that the yacht was in New York waters, almost 
constant communication was maintained with the De Forest stations at 
Coney Island, State-street, N.Y.,and Block Island. The bulk of the 
matter transmitted was personal correspondence of Sir Thomas Lipton, 
and comprised 2,000 individual messages, footing up & total of over 
10,000 words, and in addition 130 cablesall in code. During most of the 
“ Erin's" stay, the Associated Press and Publishers’ Press had a reporter 
on board, and a total of 10,750 words were transmitted for the press, for 
which a collection of $25 per day was made. The average length of a 
message was 20 words, and frequently a message ran as high as 90 words. 
To transmit this bulk of business it was necessary to send at an average 
speed of 32 words per minute. In a letter to Dr. De Forest, Sir Thomas 
Lipton expresses his satisfaction with the work done. He states that as 
many as 90 messages in a day have been sent and received on the“ Erin.” 
Some of his own messages were in cipher code, and, without exception, 
he says, all were sent and received correctly. 


The Stimulation of British Trade.— It is reported by the 
Press Association that Mr. B. H. Morgan, recently Trade 
Commissioner to South Africa, is organising a series of lectures 
to be prepared by eminent engineers and leading experts in 
different branches of manufacture. "These lectures will point 
out what advances have been made and will emphasise points 
of utility, design, Kc. Each lecture will be illustrated with 
lantern slides and afterwards copies will be forwarded for 
reading before technical and trade societies, chambers of 
commerce, technical schools, &c. The Board of Trade and 
other Government departments are assisting and working 
with the Agents-General for the Colonies with a view to 
arranging for the reading of the lectures before suitable Insti- 
tutions in the colonies, while the Foreign Office is instructing 
consuls abroad to give the scheme their co-operation. The 
following are some of the lectures now being prepared :— 
„British Progress in Electrical Work," by Sir W. H. Preece ; 
“ British Progress in Dynamo and Motor Construction,” 
Mr. J. Swinburne; “ British Progress in Mechanical Road 
Traction,” Col. R. E. Crompton ; British Progress in Steam 
Generation,” Prof. W. Ripper, University College, Shef— 
field; * British Progress in Steam Boiler Construction," 
Mr. F. J. Rowan; British Progress in Machine Tool Manu- 
facture,” Mr. John Ashford; * British Progress in Muni- 
cipal Engineering,” Mr. W. H. Maxwell; “British Pro- 
gress in Steam Engine Construction," Mr. J. H. Dales; 
“ British Progress in Gasworks, Plant and Machinery,” Mr. 
C. E. Brackenbury ; * British Workshops and their Equip- 
ment," Mr. B. H. Morgan; “Pneumatic Tools and Appli- 
ances," Mr. E. C. Amos ; ** The Selection of Boilers," Mr. C. E. 
Stromeyer. 


Iron and Steel Institute.— At the conclusion of the general 
meeting at Barvow-in-Furness, Mr. Charles Kirchhoff of New 
York tendered, on behalf of the American members of the 
Iron and Steel Institute, an invitation to the Institute to hold 
its next autumn meeting in New York. This invitation, which 
was endorsed by the American Institute of Mining Engineers, 
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the American Society of Mechanical Engineers, the American 
Institute of Electrical Engineers, the Franklin Institute and 
the American Foundrymen's Association, was, on the motion 
of the president, accepted by the general meeting with accla 
mation. It is, therefore, proposed that the autumn meeting 
shall take place in New York on October 24, 25 and 26, 1904. 
After the meeting there will be an excursion to Philadelphia, 
Washington, Pittsburg, Cleveland, Niagara Falls and Buffalo, 
returning to New York on November 10th. For the con- 
venience of members desirous of visiting the St. Louis Exhi- 
bition, arrangements will be made for a limited number to 
leave Pittsburg for St. Louis and Chicago, reaching New 
York on the evening of November 10th. 


American Street Railway Association.—A Paper entitled 
“The Right of Way” was read before a recent conven- 
tion of this Association, in which the subject of regulating 
vehicular traffic in streets was discussed. The author said 
that street railroads, in the sense that steam railroads enjoy 
this privilege, have no “right of way." A steam rail- 
road operates along a strip of land, owned in fee, which 
it holds and uses for its special purposes against all 
intruders, and it can only be obstrueted by trespassers. The 
case of a street railway is entirely different. It has a franchise 
to go along a rigid and appointed route on thoroughfares 
which are used in common by pedestrians and vehicles of every 
description. This being the case, the question of “ right of 
way," in so far as it is applicable to street railroads, becomes 
one not of right of way but of precedence, since the general 
publie has equal rights on the road. These roads or streets 
being dedicated to public use, it is the duty of the authorities 
to see that they are so policed as to obtain for the greatest 
number of people the fullest and freest use of the facilities 
which they afford. If street railroad men would view the 
topic from this point of view and insist that the streets are for 
the use of the people instead of corporations or individuals, 
the whole question, in a short time, would take on a different 
aspect. <A railroad company is permitted primarily to exist 
for the accommodation of the publie. An individual citizen 
who enters and pays a fare does not thereby relinquish any of 
his rights to free passage along a public street, and the vehicle 
in which he rides represents, not only his individual right, but 
the assembled rights of all his fellow passengers; and so, 
the author continues, a crowded car, full of people, should, 
by mere preponderance of the number of individuals it con- 
tained, have a superior right of passage to a vehicle with a 
single individual in it or to a van containing merchandise. If, 
before publie bodies, it was unanimously insisted by railroad 
men that the reason they demanded “right of way" was 
because of their passengers, much of the resistance which has 
met the attempt to secure police co-operation would be dis- 
armed. Added to all this is the fact that these public 
conveyances are restricted in their movements to a fixed way, 
whereas the others, in addition to being lighter and more casily 
moved, have a flexibility of route denied to tramcars. 


Electricity in Surgical Practice.—A rare surgical operation, 
of which there are, it is said, only nine recorded cases, consists 
in applying an electric current directly to the aorta, the main 
artery of the body. The operation, called the “ Corridis 
operation,” is not used extensively on account of its extreme 
danger to life, only three out of the nine cases operated upon 
having survived. An operation of this kind was performed 
recently, says the Western Electrician, on a man in Philadelphia, 
who was suffering from an aneurism or dilation of the aorta, 
which extended 3in. above the base of the breast-bone, and 
was Jjin. wide. To save the patient's life it was neces- 
sary to reduce the aneurism, and to do that the hospital 
physicians had recourse to the “ Corridis operation." The 
operation was performed by Prof. E. W. Holmes, surgeon-in- 
chief at the Samaritan Hospital, assisted by Drs. Tietrich, 
Snively and Finch of New York. Many men prominent 
in the medical profession were spectators. As no severe 
pain was attached to the method used in treating the 
patient he was not put under the influence of an an:ws- 
thetic. A hollow porcelain needle was introduced, and a 
section of gold wire 15ft. long was passed through the hollow 
of the instrument and permitted to coil in the diseased region. 


The wire was then connected with a galvanic battery and the 
cireuit was completed by the placing of a negative plate in 
connection with the patient's back. As soon as these prelimi- 
naries, which occupied 15 minutes, were completed a current 
of 5 milliamperes was turned on. This wasincreased at regular 
intervals until it had attained a strength of 80 milliamperes 
and one hour's time had elapsed. The treatment seems to 
have been successful and the patient is said to be doing well. 
The object of the operation is to produce a coagulation of the 
blood at the diseased part, and the danger lies in the chance 
of small portions of the coagulated blood passing on through 
the arteries to other portions of the body, where they will clog 
up the smaller channels and cause the death of the patient. 
Our American contemporary also states that by the use of 
electricity Dr. James Brien, Essex, Ont., says that he has 
restored life to a child which had apparently been born dead. 
A slight pulsation was noticed immediately on the birth of 
the child, but it gradually grew fainter and fainter until not 
asign of life remained. It was fully 15 minutes after the 
birth before the first electric current was employed. After 
15 minutes of the application of the current the infant showed 
signs of returning life. The current was increased persistently, 
and in 10 minutes more the child was said to be breathing and 
the heart beating normally. 


Measuring the Power of Machine Tools.—The following is 
an abstract of an article which appeared in a recent issue of the 
American Electrician. A 900ft. line shaft, 24in. in diameter, 
can in many shops be turned by the hands when not belted 
up. Such a line shaft and its counters can be operated by 
electric power with about 1:5 H.P. In the Buffalo, Rochester 
and Pittsburg Railway shops at Du Bois, Penn., such a line 
shaft, driving a group of nine machines, consumed in a 
15 minutes’ test a maximum of 10°43 H.P. and a minimum of 
0:88 H.P., giving an average of 4:6 H.P. In this group of 
machines there were small and large ones. The large ones 
included a heavy wheel press of 50 tons, a 72in. wheel lathe, 
an 84in. Niles boring mill and a 60in. planer for cutting cast 
iron. When a 42in. lathe wheel and an 84in. boring mill 
were belted to the shaft, the power on an average was raised 
to 6:9 H. P.; but this large increase was due to the fact that 
the two machines were doing work, and the boring and 
cutting machines consumed nearly as much power in starting 
up as all the others of the group did when in full operation. 
The amount of power consumed in starting up the heavier 
machines varied in the different tests from 2 H.P. or 3 H.P. 
up to 15 H.P. and more. Thus an 18in. slotting machine and 
a 62in. planer required 15:5 H.P. to start up, but afterwards 
they ran smoothly with 5:2 H.P. The maximum amount of 
power used by planers for the reversals brought the average 
up to a high figure. In starting up the small tools even the 
loss first experienced is quite large. A single 40in. wheel 
lathe with one tool cutting, will, for example, require nearly 
5 H.P., although steady running may later be made on $ H.P., 
or a maximum of 0-7. A 79in. wheel lathe, with two 
tools taking roughing cuts on a pair of drivers, has frequently 
been operated by 4 H P. after it was once well under way. 
A 60in. planer, while machining a cast-iron cylinder, required 
at reversal 8:5 H. P., but in the ordinary running 2 H.P. Was 
sufficient. This variation makes the operation of a planer by 
electric power far more economical than by any other method. 
Slotters and planers are grouped together so that the reversals 
come at certain intervals simultaneously or separately. Running 
emery wheels, drills, presses, boring mills, planers and slotters 
in a single group would not produce good results either in 
operation or in cost. Tool grinders, milling machines, drill 
presses, rod drills and turret lathes are operated in single 
groups with excellent efficiency. In fact, a 16in. lathe, a drill 
press and a grinder have frequently been operated together 
in a group at an expenditure of only 1:9 H.P. This, too, n 
face of the fact that the grinder alone took at starting UP 
nearly double the amount of power required to run the entire 
group when in motion. While the difference between the 
starting-up resistance and the running resistance of a too 
grinder was nearly 1 to 5, a 20in. lathe cutting steel shows 
a ratio of only about 1 to 2; the starting-up power required by 
the lathe was 4:7 H.P., and the running power 2:5 H.P. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Electrification by Ionised Gases.—Five years ago John Zeleny 
showed that if a metal is surrounded by air partly ionised by 
means of X-rays, it assumes a negative charge, while the air itself 
becomes positive. Since then Villari has described a great 
variety of experiments, in which ionised air is blown past or 
through metallie wires, gauze, or tubes, and the charges on the 
metal vary in sign in an apparently arbitrary manner. Zeleny's 
experiments show that all the phenomena can be simply 
explained on the ground of the unequal size of the ions of 
opposite signs. Röntgenised air blown through tubes or rolls 
of metallic sheets, assumes a positive charge. The tube or roll 
acquires a. positive or negative charge in accordance with the 
strength of the blast. The sign of the charges is reversed 
when moist carbonic acid is substituted for dry carbonic acid 
or for air, whether dry or moist. Villari’s hypothesis that 
friction against the metal leads to a separation between the 
two classes of ions, one of which goes to the metal while the 
other remains in the gas, is inadequate to explain the whole of 
the phenomena If rontgenised air is blown through an ebonite 
tube having a static charge on its inner surface, that static 
charge is eventually carried by the ions to the nearest con- 
ductor of large capacity, even against the current of gas. There 
is no conversion of róntgenised into ordinary air, as supposed 
by Villari. 


J. ZELENY, Phys. Zeitschr., October 1, 1903.] 


General Radio-actirity of Metals.—A. Voller points out a flaw 
in the experiments by which MacLennan and Burton (sce The 
Electrician, September 11, 1903, p. 839) claimed to have 
proved that all metals are radioactive. In the first place, the 
potentials are very small and are subject to many errors. 
And, further, as Hallwachs has already pointed out, it is neces- 
sary to take into account all the possible E.M.F.s of the elec- 
trometric system. If various metals are used, the E.M.F.s 
hetween them and the electrometer can only be eliminated by 
using electrometer needles of the metal which is in contact 
with the quadrants. MacLennan and Burton do not appear 
to have used a similar precaution. In their arrangement there 
is nothing to show that the E.M.F. between the metals and the 
quadrants was taken into account, or that when lead, alu- 
minium, zinc, tin, and copper rods were used in turn, quad- 
rants of the same metals were mounted in the electrometer. 
If, therefore, the quadrants were of brass, the E. M. F. of brass 
to lead, &c., would be brought into play, and would account 
for the values observed by the authors, and attributed by them 
to the general radio-activity of metals. On the other hand, it 
cannot be denied that the spontaneous projection of positive 
ions by all metals, if conclusively established, would mean a 
very important advance in our knowledge of electron 


phenomena. 
[A. VoLLER, Phys. Zeitschr., October 1, 1903.] 


Spectrum of Cathode Light.— H. Deslandres has investigated 
the spectrum of the negative glow in order to apply the 
information thus gained to the elucidation of stellar spectra. 
A similar investigation conducted in 1886 enabled him to 
predict the presence of the nitrogen band à = 391 in the 
spectrum of the aurora, which has since been verified by 
Paulsen. The present investigation was suggested by the 
observation of carbon bands in the spectrum of the new comet. 
The gases studied included carbonic oxide, carbonic acid and 
pure acetylene, and they were examined in a vacuum tube 
with aluminium electrodes and a quartz end piece. The 
investigation resulted in the discovery of a new band spectrum 
in the extreme ultra-violet (A=300 to 200) which brings 
the number of known carbon spectra up to six. This new 
spectrum is especially noticeable in the oxygen compounds. 
In the hydrogen compounds, the continuous spectrum emitted 
by hydrogen in this region interferes. Unfortunately, the 
discovery is useless astrunomically, since even if comets emitted 
the new spectrum, it would be intercepted by the atmosphere 
on account of the extremely short wave-length of the rays. 
The spectrum is one of great simplicity, all the bands belonging 


to a single series. This points to a simplicity of structure of 
the radiating body. The author believes that at the cathode 
the molecular structure of the gas is simple, whereas near the 
anode the radiation is given out by molecular aggregates or 


compounds, 
[H. DrsraNpnES, Comptes Rendus, September 14, 1903.] 


Intermittent Currents in Electrotherapeutics.—S. Leduc points 
out that intermittent currents of low tension are at present the 
most accurate means of diagnosis at the disposal of the medical 
electrician. It is very important that the electric quantities 
involved in the production of a definite excitation should be 
capable of precise specification. The author therefore describes 
the various requisites for the purpose. The source should be 
a battery of primary or secondary cells or a continuous-current 
central station. There must be an arrangement for varying 
the potential in the circuit very gradually, and there must be an 
interrupter working at aspeed capable of accurate regulation and 
of interrupting the current for any given fraction of a period. 
For this purpose he employs a rotary interrupter with two 
brushes, one of which is fixed while the other is movable. The 
adjustment is made by shifting the movable brush, and the 
period of interruption is ascertained by means of an aperiodic 
milliammeter. The circuit is closed on a non-polarisable resis- 
tance. Then the potential is raised until the ammeter marks, 
say, 10 milliamperes. The movable brush is then displaced 
until the intermittent current has a strength of 1 milliampere. 
The current then passes for a tenth of a period. The author 
found by this method that the E.M.F. necessary to produce 
a given excitation is a minimum when the current passes for 
one-thousandth of a second. This minimum is a valuable 
eriterion for the pathological state of a nerve or muscle. 

(S. Lepuc, Arch. d' Electr. Méd., September 15, 1903.) 


X-Ray Treatment of Cancer.—Dr. Mondain gives full par- 
ticulars of a case of cancer of the breast cured by X-rays. The 
patient came from a family affected with arthritic gout, and 
her mother had died of uterine cancer at 55. The first 
signs of cancer appeared in 1900, the patient being then 
53. In August, 1902, Prof. Troisier declared the case to be 
incurable, and likely to lead to death in a few months. In 
October the pains set in, and the author was consulted in 
January of the present year. Ulceration had at that time 
made considerable progress, the ulcer covering an area 12cm. 
by 8cm., and suppuratiug freely. Two months later the X-rays 
were applied, the apparatus being a coil of 35cm., worked 
with an alternating current, and provided with a Nodon 
valve and Ducretet interrupter. The X-ray tube was soft, and 
provided with a potassium regenerator. The treatment com- 
menced on March 11th, and continued for 10 minutes every 
day, the distance of the tube varying from 20cm. to 30cm. After 
the first six days the pains ceased, and there were traces of 
scarring. By April lst 8mm. from the border had been healed. 
On April 28th the treatment was interrupted owing to the 
surrounding skin becoming affected through the absence of 
lead screens. But it was resumed during May until the ulcer 
had completely scarred over. At present the place is covered 
with à natural skin, and the patient has completely recovered. 
The author believes that X-rays, though not necessarily effi- 
cient in every case, offer the most promising method hitherto 


known. 
[Moxpars, Arch. d' Electr. Méd., September 15, 1903.] 


The Earth in Wireless Telegraphy.—2A. Voller has continued 
his studies with regard to the part played by the earth in con- 
veying wireless messages, and has found that that part is not 
as important as he had been led to suppose by his former 
results. "There is a distinct propagation of waves through the 
earth's crust, which may be utilised for wireless telegraphy. 
But the waves thus propagated are subject to strong damping 
owing to tho conductivity of the earth. And since the crust 
is by no means homogeneous, the waves lose their spherical 
shape and become distorted, thus leading to the mutual 
interference of portions of the same wave travelling by 
different routes. The author used a Braun-Siemens experi- 
mental apparatus which could be connected to mast-wires 
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or earth-plates at will. At a distance of 30 metres, with | ring, and behind the wire gauze is placed an ebonite plate 
mast-wires, but without earth-plates, the telephone inter- | covered with tinfoil on the further side. A field having 
preted the signals distinctly. With earth-plates, but without | been established between the point and the tinfoil the 
mast-wires, the signals only carried as far as 15 metres. With- discharge is allowed to act for some time, after which 
out either mast-wires or earth-plates, the distance carried was | the ebonite plate is removed and dusted with the well. 
only 2 or 3 metres, and the earth, therefore, offers a certain known mixture of red lead and sulphur. With a nega- 
advantage in conveying signals, but the lengths of the wires tive charge of the point and a positive potential of about 
leading to the earth-plates influences the result considerably. 800 volts at the tinfoil, a silhouette consisting of red squares 
The author has not made any experiments with a long stretch | is obtained in a few seconds, representing the meshes of the 
of water, but he supposes that the uniformity of its conduc- | wire gauze through which the negative ions have penetrated, 
tivity would ensure favourable results as compared with earth | The best results are obtained if the tinfoil is charged by a 
conductors. spark from a Leyden jar. The dimensions of the shadow show 
[A. vor LER, Phys. Zeitschr., October 1, 1903.] an accurate motion of the ions along the electric lines of force. 
If a figure made of cardboard is introduced between the point 
. [and the wire gauze an enlarged silhouette of the object is 
Ionisation by Point Discharges.—A. Righi has studied a special | obtained on the ebonite, owing to the divergence of the lines 
case of point discharges in air, by means of which he produces | of force. Metallic powders may also be used for these 
electric „shadows.“ A charged point electrode is placed | experiments. 
opposite a piece of brass wire gauze surrounded by a guard [A. Ric, Phys. Zeitschr., September 15, 1908.] 


ELECTRICITY SUPPLY IN DUBLIN. 
(Continued from paye 922.) 


One of the chief arguments in favour of the adoption ot | conveyor at right angles to the other one. This lifts it again 
Pigeon House Fort as the site of the new electricity works | and discharges it into the coal stores—a building 20ft. wide 
was the favourable position which it occupies for obtaining | and 70ft. long. For conveying the coal from the store to the 
coal. As is seen in the small block plan, Fig. 6, a small harbour | boiler house, the coal is discharged at the bottom of this second 
is provided, one side of which is parallel to the boiler house. | 
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Fic. 7.— PART VIEW or THE BOolLER Hovsk. 


The boiler house, however, is some 42ft. away from the harbour 
side, and a portion of this distance is reserved as a right-of-way 
for rifle ranges, and had to be left unobstructed. A steam 
crane and grab was therefore provided running on a line of 
Tft. Cin. rails close to the edge of the harbour, and extending 
practically the whole length of the boiler house. This crane 
is capable of discharging 30 tons of Welsh coal per hour, and 
the grab discharges about 15 cwt. in each operation into one 
of four hoppers projecting from the boiler house wall. These 
are hinged so that they can be closed when required. A 
bucket conveyor passes along below the bottom of these 
hoppers, and the hoppers discharge into it automatically. 
The position of this side of the conveyor is beneath the floor 
of the boiler house, and as the conveyor returns above the 
level of the boilers it discharges the contents of each bucket 
into the hopper placed over an automatic weighing machine, 
from which the coal passes down a shute and is fed to a cross- 


conveyor and lifted up into the boiler house conveyor, which 
carries it above the boilers and empties it into hoppers fitted 
with breeches shutes for guiding the coal down into the 
mechanical stokers. 

The method of filling the buckets in the case of both 
conveyors may be briefly mentioned, as the makers of the 
coal conveying plant, Messrs. Graham, Morton & Co., in- 
form us that it is an entirely new one. Each filler com 
sists of a cylindrical barrel with four outlets and fitted with 
inner guard plates for guiding the coal into the buckets. The 
outer barrel is mounted on a bright steel shaft fitted with the 
necessary bearings, each barrel revolving at a speed suitable 
to the speed at which the buckets travel, and so arranged that 
the supply of coal is cut off at the joints of each of the buckets, 
and that, as each bucket comes opposite the feeder the coal 1s 
allowed to pass down, the supply being cut off again as the 
bucket passes away on its travel. A tilting or gravity type 9 
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bucket has been adopted. Each conveyor 
consists of endless strands of roller chain made 
up of flat steel links fitted with cast-iron 
rollers. These are mounted on steel pins and 
distance pieces, and provided at each joint 
with a cast-iron Stauffer lubricator, fitted with 
a steel spring which prevents its coming loose. 
Each bucket is supported between the two 
strands of chain, and is fastened at the joints 
of the links with supporting rollers and pins, 
mounted in the rollers of the chain and left 
free to revolve, so that the buckets can 
complete a full return when they come in 
contact with the automatic tilting apparatus 
fixed at the various points required. Each 
conveyor is driven by a three-phase motor 
through spur gearing. The weighing machine, 
manufactured by Messrs. W. and T. Avery, is 
capable of weighing 30 tons per hour and 
registers automatically on a counter. 

The ash-handling plant is distinct from the 
coal-handling plant, except in so far as that 
the conveyors run in the same trench as the 
coal conveyor. There are two ash conveyors, 
one for the five Lancashire boilers and the 
other for the four Babcock and Wilcox boilers, 
which form the present equipment of the 
boiler house. The ashes are conveyed into a 
storage hopper outside the boiler house in 
readiness for carting away. In the case of the 
Lancashire boilers, outlets have been placed in 
the floors opposite the flues of the boilers, and 
the ashes from the Babcock and Wilcox boilers 
pass down shutes formed in concrete under 
the boilers, the supply to the conveyors being 
regulated by doors fixed in the concrete. The 


Photograph oy Lafayette, Dublin. 


Fic. 9.— VIEW or ENOINVE Roos, suowixo 1,000kw. 
SET IN FoREGROUND. 


ash conveyor of the latter boilers is at a lower 
level than that for the Lancashire boilers. 
Both the ash conveyors are of the compressed 
steel tray type. 

The Lancashire boilers in the boiler house 
(Fig. 7) are by Messrs. Holdsworth & Sons 
and are fitted with Bennis stokers. Their 
dimensions are 30ft. by 8ft. Gin., and they 
evaporate 8,000Ib. of water per hour from and 
at 212*F. One of these boilers is worked by 
a Bennis compressed air furnace and stoker. 
This machine is constructed to burn up to 
601b. of fuel per square foot of grate per hour, 
where the chimneys and flues are constructed 
to take it, and doing this work from good 
small fuel the boiler will, according to the 
makers, evaporate up to 91b. or 10lb. of 
water per pound of fuel. Messrs. Bennis 
inform us that at the Belfast electric lighting 
station, where this apparatus is also in use, 
87 per cent. of the total value of the fuel is 
translated into steam. Nothing has had to be 
altered on the boiler itself to accommodate the 
machine. All the working parts are renew 
able. The surface of the bars is formed of 
small fire-bars, which are also renewable with 
very little expense. The self-cleaning action 
is obtained by the bars moving all in one direc 
tion together, and ‘then they are brought out 
by the action of a cam one by one, 80 that 
the fire is gradually moved backwards to the 
end of the bars, where the burnt clinker drops 
over in a large chamber from which it is move 
from time to time without interfering wit 
the production cf the steam. The other four 
boilers are fitted with the ordinary Benus 
“Camel” furnaces and stokers, which, b) 


" ` ^ 
— 
| E 
| z - 
" ' 
— —— — !— — 


9 p. 
eis, FPE LE 2 A se 
r 
$ p — * da 
1 ‘ eke LE 
2 £ Rr — e 


170 fi 


s 


e 
* * 14) 
- N ‘ 
LL La M i 7 
Wired h^ 


Ax 

wet R 

dit tp Aoi ade ied 
E h, N 


BND te 


F 


Fia. 10.— ONE or THE 500kw. Sats. Photograph ly Lafayette, Dublin. 


= THE ELECTRICIAN, OCTOBER 2, 1933. 1 1 9396) 


961 


natural draught, will burn from 301b. to 401b. of fuel per square 
foot of grate per hour. The furnaces are provided with large 
fire doors to admit of the inspection of the boilers and these are 
sufficiently large to admit a bulky man, which is a most impor- 
tant point. All the boilers, the Lancashire as well as the 
water-tube, are built for 200lb. pressure, but work at 150lb. 

The four Babcock and Wilcox boilers are set in two batteries, 
each boiler having a heating surface of 3,210 sq. ft. and 
evaporating 10, 000b. of water per hour. Each is composed of 
14 sections of tube, 10 tubes in height, the tubes being 18ft. 
long by 4in. diameter, and being expanded into the usual 
staggered headers. Superheaters have been fitted to these 
boilers, consisting of a number of solid-drawn steel tubes, 
I zin. diameter, bent into a U form and expanded at each end 
into wrought steel boxes or “manifolds.” One of these boxes 
receives the saturated steam from the boiler, and the other 
collects the steam after it has passed through the U-tubes from 
whence it is delivered to the stop valve over the boiler. An 
arrangement is provided for flooding the superheater, consisting 
of a connection with the water space of the boiler drum and 
two cocks. By opening the larger cock, water is admitted 
into the superheater, and any steam formed whilst the super- 
heater is flooded is returned to the boiler drum. When steam 
is raised to working pressure, and before opening the boiler on 
to the steam range, each cock is closed and the small one 
opened, drawing away the water flooding the superheater. A 

sight glass is provided to see when the draining i is complete. 

"The chimney is of brick, and octagonal. Its height i is 186ft., 
and its internal diameter 9ft. It is built on a concrete founda- 
tion, 36ft. by 36ft. by 12ft., resting on piles going down to a 
depth of 24ft., and the brick base of the chimney is 20ft. square. 
Two sets of 288.tube economisers have been put down, the 
scrapers being driven by athree-phase motor. The feed pumps 
are steam driven, however. The arrangement of the steam 
piping is clearly marked on the plan and ; sections, Fig. 8. In 
these drawings also the dimensions and general arrangement 
of the boiler house and engine room are seen, the drawings 
being to scale. 

The main generating sets are four in number, two of 1,000kw. 
and two of 500kw. capacity. These have been supplied by 
the General Electric Co., the generators being of the 1901 
Oerlikon pattern, and the engines vertical compound machines 
built by Messrs. D. Stewart & Co. The dynamos are moving- 
magnet machines, and their general lines are seen in Figs. ‘9 
and 10. Their magnet coils are wound with bare copper on 
edge, and the armature coils are accessible on removing two of 
the magnet coils. As scen in the figures, the armature casting 
is in four parts. The windings of the three phases are not 
connected on the machine itself, but are brought to a terminal 
box at the side of the casting, and thence three separate con- 
centric cables run to the switchboard, the star connection of 
the machines being made at the switchboard by an earth ’bus 
bar, as will be explained in greater detail later. Current is 
generated directly at 5,000 volts, the frequency being 50~ 
per second. Six-pole exciters, supplying a maximum current 
of 260 and 320 amperes respectively, at 100 volts, are driven 
by the main engine shaft, their armatures being overhung, as 
seen in the figures. 

All four engines are of similar design, of the vertical Corliss 
compound inverted type, with double Y column guides. 
Each of the two smaller engines has cylinders 2lin. and 43in. 
diameter with a stroke of 42in. The crank shaft is of the 
built type llin. diameter on the engine bedplate and 19in. 
diameter on the extension shaft, where flywheel and generator 
are keyed on. "The flywheel is 14ft. diameter by 28in. wide, 
and weighs 29 tons. To the periphery of each flywheel the 
pole-pieces of the three-phase generator are attached. When 
running at the normal speed of 94 revs. per min., and with a 
working steam pressure of 150lb. per square inch and a vacuum 
of 26in., the indicated horse-power of each of these engines is 
$20 and the output of the generator 500kw. 

Each of the two larger engines has cylinders 28in. and 58in. 
diameter with a stroke of 48in. The crank shaft is of the 
built type, 14in. diameter on the engine bedplate and 23in. 
diameter on the extension shaft, where the flywheel, 18ft. 
diameter by 2ft. 6in. wide, weighing 40 tons, is key ed on. 


| When running at the normal speed of 831 revs. per min., and 
with a working steam pressure of 150lb. per inch and a vacuum 
4 26in , the indicated horse- -power of each of these engines is 

1,620 and the output of the generator 1,000kw. The specified 
steam consumptions are 19lb. of steam per kilowatt-hour for 
the larger sets, and 211b. for the smaller sets. 

The exhaust steam from the high-pressure cylinder of all the 
engines passes through steam reheater receivers placed between 
the two cylinder standards before entering the low-pressure 
cylinders. All four engines have Corliss valves on both high- 
pressure and low-pressure cylinders, the valves being attached 
by radius rods to wrist plates, the latter receiving their motion 
from the eccentric by means of long vertical rods. All the 
steam admission and exhaust valves are of the Corliss pattern, 
the admission valves being provided with Reynolds-Corliss 
trip gear, the point of cut-off being determined by governors 
of the Porter type, which also control the permanent variation 
of speed. Each engine is provided with an emergency valve 
controlled by the governor, to shut off steam should the speed 
become excessive. Two platforms are provided at each engine 
to give access to the valve gear guides, &c., the stop valve, 
howev er, being controlled from the floor Jevel or from the 
engine platform. 

Figs. 11 and 12 illustrate the valve gear, and the following 
description explains its action, the reference letters being 
marked in Fig. 12: Steam and exhaust eccentric rods are 


Photograph by Lafuyette, Dublin. 
Fic. 11.— VaLvE Gear or 500kw. SET. 


attached to wrist plates C and D at the points A and B 
respectively, the wrist plates being mounted on the stud boss 
E. From the exhaust wrist plate E, there are two radius 
rods F, coupled at their outer ends to the two levers G which 
are keyed to the exhaust valve spindles H, thereby transmit- 
ting the necessary travel to the valve. From the steam wrist 

plate C there are two radius rods I, coupled at their outer 
End to two bell-crank levers, J, which swing loose on the ends 
of the steam valve bonnets K. The pins on the other ends of 
these levers carry the trip hooks L. The dash-pot levers M 
are keyed to the valve spindles K, and thus transmit their 
movement to the valves. The square pins N, with the steel 
catches or trip plates, are fitted to the dash- -pot levers M, as 
are also the pins O, to which are attached the dash-pot rods 
P, and a continuous downward force is exerted on the pins O 
by the vacuum produced in the dash-pot Q, and transmitted 
through the rod. 

The levers J have bosses on which the levers R are free to 
swing, and these latter have cams, S, fixed on their bosses. 
The trip hooks L rest on the bosses referred to, and are held 
in position by the springs T. When the levers J are moved 
by the wrist plates rods I to open the valves to steam, the trip 
hooks L.are engaged with the dash-pot levers M through the 
steel catches N, “and the dash-pot rods P are, therefore, moved 
upwards, and continue moving in this direction until the point of 
cut-off is reached, when the tails of the trip hooks L come in con- 
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tact with the steel cams S on the bosses of the governor lever R, 
thus causing the catches N to disengage, and the levers M are 
immediately pulled down by the action of the vacuum dash- 
pots Q, thus sharply closing the valves to steam. The piston, 
of course, continues to travel, due to the expansion of the 
steam and the action of the flywheel. The eccentrics will then 
be reversing the motion of the wrist-plate C causing the levers 
J, with all the gear attached, to go back to the re-engaging 
poe when the trips N drop in by the action of the springs 

. The valve gear is now ina position to repeat the action 
described above. The disposition of the lever R with its cam 
is determined by the height of the governor, as one end of this 
lever is connected by a rod to the governor itself. 

There is unlimited supply of sea water for condensing pur- 
poses, and two surface condensing sets have been put in, one 
for the pair of 1,000kw. sets, the other for the two 500kw. 
engines. These have been supplied by Messrs. Alley and 
MacLellan. The larger condensing set consists of a cylin- 
drical cast-iron surface condenser 5ft. internal diameter by 
IIft. 14in. between the tube plates. The exhaust steam is 


An Edwards twin air pump of the flywheel type is employed 
for each set, each being driven directly by its own compound- 
condensing double-acting steam engine. Each pump cylinder 
of the larger set is 18in. diameter by 12in. stroke, arranged to 
work at 125 revs. per min. The pump is arranged with a 
double cover on top, by the removal of which it is possible to 
withdraw all the internal parts of the pump without having 
to remove the engine column or break any pipe joints. The 


, pump for the smaller set has 15in. cylinder diameter by 10in. 


working condensing, with force 


A. 
— 


stroke and runs at 120 revs. per min. 

Each set is provided with a centrifugal circulating water 
pump, the larger one having 12in. diameter branches and a 
39in. diameter bronze fan. The pump casing is of cast iron 
provided with a large diffuser into the volute, and is arranged 
in halves so that the fan may be removed without disturbing 
any pipe joints. It is coupled 1 to a single-crank 
tandem compound double-acting enclosed high-speed engine 
lubrication, having cylinders 
64in. and 13in. diameter by 6in. stroke running at 840 revs. 
per min. The larger pump is capable of discharging, through 
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Fic. 12.— ELEVATION or Stewart VALVE GEAR. 


admitted through two 18in. diameter branches cast on to a 


chamber at the top of the condenser, this chamber being 


designed to distribute the steam equally over the tubes. There 
are 1,925 solid-drawn brass tubes, iin. outside diameter, 
arranged between rolled gunmetal tube plates, in which are 
screwed brass packing ferrules provided with a lip so that the 
tubes cannot possibly creep out of the plates. The total 
effective cooling surface in the tubes is 4,200 sq. ft. The 
water ends have a door cast the full diameter of the condenser, 
which may be removed without breaking any pipe joints when 
itis necessary to withdraw or repack the tubes. Provision is 
made on these large doors for the ready inspection of the tubes 
without breaking any joints by the insertion of hinged doors. 
The cooling water passes twice along the length of condenser. 


The smaller set is of exactly similar design to the larger 


one. The condenser is 4ft. internal diameter by 9ft. 4in. 
between the tube plates. There are 1,147 tubes, jin. outside 
diameter, giving a total effective cooling surface of 2,100 sq. 
ft. The two exhaust steam inlet branches to the condenser are 
each 13in. diameter bore. 


the condenser and all the piping, 174,000 gallons water per 
hour when running at the above-mentioned speed. The circu: 
lating pump for the smaller condensing set has 8in. branches 
and a 30in. diameter fan. Its engine cylinders are 4in. and 
Sin. diameter by 6in. stroke. It is capable of discharging 
through the condenser and all the piping 78,000 gallons of 
water per hour when running at 400 revs. per min. 

The large set has to treat 44,000lb. of exhaust steam per 
hour at full load and 50,0001b. of exhaust steam per hour at 
emergency load; the small set to treat 24,000lb. exhaust 
steam per hour at full load and 27,0001b. exhaust steam per 
hour at emergency load. Both sets are designed to maintain 
in the condenser at full load 27in. vacuum with the barometer 
at 30in. and the temperature of the cooling water not exceed 
ing 60°F., and to maintain a slightly impaired vacuum at the 
emergency load. l 

In addition to the main generating sets there is a Kolben 
motor-generator, supplied by Messrs. Witting, Eborall & Co., for 
the purpose of charging a battery of cells used for the lighting 
of the works. This set is only a small one, having an output o 


Digitized by Google 


THE ELECTRICIAN, OCTOBER 2, 1908. 


963 


25kw. The motor is an induction motor, with a squirrel-cage 
rotor, and is usually started up from the continuous-current 
side. The works lighting is at 100 volts, so that in case of 
failure of any exciter the alternators can be excited from the 
cells. These are placed on the first floor, above the workshops, 
and are 58 in number. They are of the Electrical Power 
Storage Co.'s * P" type, in lead-lined wooden cases, each cell 
containing 27 plates. At a normal six-hour discharge rate the 
capacity of the battery is 1,200 ampere hours, and the maximum 
discharge rate is 650 amperes. The wiring of the works was 
carried out by Messrs. W. Coates & Sons, under the superin- 
tendence of Mr. M. Olsson, their Dublin manager. 


(To be concluded. ) 


EXPERIMENTS ON SELECTIVE WIRELESS 
TELEGRAPHY. 


BY ANDERS BULL. 


The author's system of selective wireless telegraphy (described 
in The Electrician, Vol. XLVI., p. 573, and Vol. L., p. 418), 
has recently been subjected to further tests, a description of 
which, in compliance with a request made by the editor, is 
given below. 
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Let it be said at the outset that the system is as yet in the 
testing stage, and, so far, the experiments were conducted with 
the sole vie of proving the possibility of secretly com- 
municating between stations and of the further possibility of 


3:bkm. These having proved satisfactory, the receiver station 
was removed to Frinton-on-Sea, the messages being sent, as in 
the former case, from Chelmsford. The latter stations are 
55km. apart, but, on account of several intervening hills, 
the district is rather unfavourable to wireless telegraphy, 
and the equivalent distance over sea would be about 
four times as long. Atmospheric disturbances rendered the 
tests highly difficult. The sending station was equipped with 
a single air-wire, the receiving station using a “jigger”; the 
air-wires were about 53 metres high. 

The same instruments were used as in the earlier experi- 
ments conducted over 70 metres, and described in The Electrician, 
Vol. L., p. 418. The only alteration made consisted in the length- 
ening of the winding of the relay, which was rendered thereby 
so sensitive that the touching of the poles of the coherer with 
moist fingers was sufficient to set it working. Although exceed- 
ingly sensitive, the relays of the Marconi Company could not 
be employed, because they work too slowly on account of 
the dimensions of their moving parts. One of the chief con- 
ditions required by this system is tho quick and distinct mark- 
ing of the impulses received. Accordingly, the tapping arrange- 
ment also has been designed with a view to quick action. 
Fig. 1 shows the arrangement as it was used with very satis- 
factory results in the tests in question. The one pole—viz., 
C,— of the coherer is fixed, the other pole, C; being connected 
by means of a bracket, «, to the armature of the electromagnet 
E. This armature is pressed by an insulated spring, f, against 
a screw-contact, s, which limits the movement of the armature 
in the one direction and serves at the same time as contact for 
the coherer-current. On the coherer becoming conductive, 
the current, supplied by the battery e, flows as indicated by the 
arrows in Fig. 1. "The relay R being magnetised causes the 
closing of the secondary circuit,in which are placed the collector 
magnet (marked 32 in the description of this system in The Elec- 
irician, Vol. L., p. 418) and the electromagnet E. As soon as 
the armature of the electromagnet begins to move, the relay 
current is interrupted, and its switch has time to go back to 
the off position before the coherer has ceased to vibrate. Siuce 
the coherer is tapped twice—viz., firstly, on the armature 
striking the core of the electromagnet E, and secondly, on the 
armature coming into contact with s—the decoherence is most 
complete, vibrations after the shocks being almost entirely 
absent. The armature movement need not exceed 0-1Imm. To 
avoid the formation of local sparking, condensers c were used, 
in series with which resistances were placed for diminishing 
oscillatory discharges. This arrangement proved to be very 
satisfactory. 

At first the tests were not successful, for whereas the receiver 


sending messages by means of selective telegraphy to several! of the Marconi Company responded readily to an impulse 
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independent receivers at the same time. 
account of a lack of sufficient apparatus to conduct the neces- 
sary experiments—I have had hitherto no opportunity of 
carrying out tests relating to the simultaneous transmission of 
several messages, this also being a possible feature of my 
system. The sole object of the tests in question, which were 
recently carried out at the invitation of Marconi's Wireless 
Telegraph Co. (Ltd.), was to experiment with the system over 
longer distances than had up to that date been attempted. 
The first tests were conducted between the company's stations 
at Chelmsford and Broomfield, the intervening distance being 


But—chiefly on | 


sent out from Chelmsford, my instrument showed no indica- 
tions of working, although the connections were identical 
and the sensitiveness of the coherers and relays the same in 
both cases. It was discovered that this was due to the fact 
that the capacity of one end of the coherer was augmented by 
that of the electromagnet E, with the result that the potential 
differences—-engendered by the oscillations-—were decreased. 
Since in the former experiments the Slaby-Arco system of 
connecting up was employed, and the coherer pole in question 
was accordingly connected to earth, this additional capacity 
was then of no moment. After the necessary alterations had 
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been effected the tests proved satisfactory, and eventually— 
if the atmospheric conditions were not too adverse—it was 
possible to transmit long telegrams quite faultlessly: 

As a rule, long series of messages were sent, the chief object 
being to demonstrate the secrecy of the service. Fig. 2 isa 
reproduction of a few short messages sent in the tests between 
Chelmsford and Frinton ; I. and II. bear the same message— 
i.e., Do u (you) get this?“ and are taken with the ordinary 
Marconi receiver and with our instruments respectively. The 
speed of transmission was the same in both cases, but tape II. 
was reeled off quicker than tape I. It will be noticed that the 
message, as received by the ordinary receiver, is unintelligible. 
Specimens III. and IV. contain the words: “ Spk. (spark) not 
relieable "* ; it will be seen that the dashes in the latter speci- 
men are continuous. This was attained by a suitable adjust- 
ment of the escapement device of the collector in the sense that 
for each arriving impulse an increased number of steel springs 
were guided into the groove (marked 16 in the description cited 
above). The length of the time during which current flows 
through the Morse printer is thereby increased accordingly. It 
must be admitted that the fineness of the selective tuning is 
in this case somewhat impaired, but, on the other hand, the 
speed of the disperser and of the collector respectively may 
vary to a considerable extent from the normal without inter- 
fering with the correct transmission. A test conducted in this 
direction showed that intelligible * V's" were received when 
the speed of the disperser and of the collector were 56:5 and 
above 60 revs. per min. respectively. 

Dashes may, if required, be produced by other methods, and 
without diminishing the fineness of selective syntonisation. 
With a little practice, however, the series of dots cause no 
trouble in reading. 

The results just recorded have been attained with very 
primitive apparatus (these being the first and only ones con- 
structed), and it appears obvious that this system is applicable 
for all practical purposes where it is desirable to prevent 
outsiders from tapping messages. 


TESTS OF THE EDISON STORAGE BATTERY.: 


From a report recently made by Mr. W. Hibbert on tests in Eng- 
land of the Edison storage battery, we extract the following details, 
and reproduce several sets of curves based on the data of the tests. 

The standard automobile cell is of rectangular shape. It stands 
13in. high (over all), measures 5'lin. by 8'5in. horizontally, and 
weighs 17:8lb. It contains 14 positive and 14 negative plates. 
Each plate is made of sheet steel, nickel-plated, punched with 18 
rectangular holes. In each of these holes is inserted a flat pouch 
or pocket containing the active material. The walls of these pockets 
are perforated by exceedingly fine, short slots, through which the 
liquid can penetrate. Thus the current can easily pass to and from 
the active material contained in the pocket. 

Both positive and negative plates are alike, except in respect of 
the active material. The pockets in the negative plate contain 
finely-divided iron; those in the positive contain peroxide of nickel. 
The liquid is a 20 per cent. solution of potash. This suffers no 
change during the action of the cell, except the loss of a small 
quantity of water, which is decomposed whilst the cell is being 
charged. A small quantity of electrolyte suffices, as it acts merely 
as an electrolytic conductor and not as an active material in the 
ordinary sense. The plates may, therefore, be fixed very near each 
other, for the narrow intervening space allows an adequate supply 
of potash solution. 

The proximity of the plates does not apparently involve danger 
of short-cireuiting. The plates are thin; but, being made of steel, 
their rigidity is exceptionally good. Mechanical stability is further 
assured by vulcanised rubber separators, the whole forming a com- 
pact mass, calculated to resist all the ordinary mechanical shocks 
it is likely to undergo. 

The only special mechanical difficulty which seemed probable was 
the chance that the gases evolved during a “charge” might eject 
some of the active material from the pockets. During the test, 
therefore, the pockets were watched carefully, especially during 
very heavy charges, but without any evidence of loss. 

The cell is sealed in its steel case. Two stout connecting pins 
(from the positive and negative plates respectively) come through 


* Herr Bull explains that the mis-spelling of this word was duetoan error 
on the part of his Norwegian assistant, not to a fault in the apparatus,—Ep. I. 
f From the Electrical World of New York, 
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liquid-tight bushings of vuleanised rubber. These pins are made 
slightly conical, as are also the connectors which fit on them, and 
the mechanical finish and easy grip of this terminal add to the 
value of the battery. On the top of the case there are also a spring 
stopper with rubber flange, covering the hole by which the electro. 
lyte is introduced, or distilled water added from time to time, anda vent 
hole guarded by a gravity valve. This latter provides for the escape 
of the gas evolved during charge. The hole and valve are covered 
by a gauze nipple, which prevents escape of spray while allowing 
gas to pass. Acting on the principle of Sir Humphry Davy's 
safety lamp, the same gauze further prevents any chance of 
explosion should a flame be brought near to the exit. 


Fic. 1.—Curves or DISCHARGE VOLTAGE. 


The E. M. F. is 1:33 volts. The internal resistance is 00013 ohm. 
The output at 60 amperes is 210 watt-hours, or at the rate of 11:8 
watt-hours per pound of cell. The discharging value at high rates 
of discharge rises to many times the normal. The cell suffers no 
appreciable polarisation, and, therefore, recovers its normal voltage 
almost instantaneously when the current returns to an ordinary 
value. 

In the accompanying curves, Fig. 1 shows the pressure during 
discharge. Each line corresponds to a constant current, the dis- 
charge rates varying from 30 to 200 amperes. This last is a high 
rate for a cell of this size, but the experiment proved that the cell 
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Fic. 2.—Cvnvk IN DICATINd FLEXIBILITY or CELL. 


could stand it without injury. It took the succeeding charge in an 
excellent way, and yielded the 30-ampere curve immediately after- 
wards. At 120 amperes the output was 91 per cent. of the maxi- 
mum. Even at 200 amperes the quantity (ampere-hours) is 82 per 
cent. of the maximum. 

In Fig. 2 are given the results of one out of many experiments, 
intended to test the flexibility of the cell. The standard cell was 
discharged, starting at 60 amperes. After a time (five minutes) the 
current was suddenly increased to 230 amperes. A little later the 
current was reduced again to 60, and so on, as shown by the curve. 
The cell yielded this great current for short intervals and recovered 


Fic. 3.— TEST Curve or a Traction CELL. 


almost instantaneously. It does not appear to be injured in any 
way, and subsequent charging and discharging seemed to be quite 
normal. 

An important point in traction cells is the rate at which they can 
be charged. Experiments on this point demonstrated that the 
Edison cell will a brorh 70 to 75 per cent. of its full charge 1n one 
hour. Fig. 3 shows the result of one of these experiments. The 
cell charged for one hour only, at the excess rate of 175 amperes. 
It was then discharged and gave data for the curve, This shows 
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that it absorbed and could deliver 124 ampere-hours out of the 175 
put into it at this very great rate. | 

After three months’ work, with very many charges and discharges, 
the capacity of the cells remains the same as at the beginning. It has 
neither increased nor diminished. Examination of the plates after 
three months’ work does not indicate any signs of corrosion. The 
plates are as even in service and as rigid in strength as at the 
beginning. 

The standard cell was sent to England from America via Paris, 
and, therefore, underwent two transshipments, together with many 
loadings and unloadings and journeys by rail and road. This long 
and varied journey was made in its ordinary working conditions, 
the plate and fittings in the case fixed as in use. ‘The only diffe- 
renee was one that the cell travelled without the liquid, so that the 
plates were more or less exposed to air. 

On its arrival, having in it no liquid except that which had 
trickled off the plates to the bottom, it was joined to a voltmeter 
aud gave 1:33 volts. The full quantity of electrolyte was then put 
in and the cell given a first charge and discharge. The output 
following this first charge was 174 ampere-hours, a figure identical 
with that obtained after further treatments. 


ON THE APPLICATION OF THREE-PHASE MOTORS 
TO THE ELECTRICAL DRIVING OF WORKSHOPS 
AND FACTORIES.* 


BY A, C. EBORALL, 


(Concluded from page 901.) 


1. Machine Shop and Similar Work, Considering, first, the ordi- 
nary machine shop, the following tables will be useful, as showing 
the size of motor required for various classes of machine tools. 
These tables embody the latest and most accurate figures on the 
subject which are known to me, being based upon the tests and 
experiments of Mr. Lasche of Berlin. In using them it must be 
borne in mind that the ratings of the motors are based upon the 
performance of three-phase motors with regard to overloading 
capacity—that is, it is to be understood that the motors in question 
can carry overloads of at least DO per cent. continuously. The 
figures and curves already given show that modern three-phase 
motors can do this with ease, with a trifling speed drop and with 
high efficiency; by taking advantage of the great overload capacity 
of three-phase motors, it is possible to avoid working them under- 
loaded. It pays in fact to put in motors a little too small for the 
work, as then they will always be working on the flat portion of the 
efliciency curve, and hence with maximum economy. The sizes of 
motor given in the tables for the different tools are based upon 
independently driven tools, the motors running at the standard 
speeds corresponding to frequencies of 40 or 50- per sec., and 
being geared down and then belted to the tools they have to drive. 
For the case of the last table, dealing with pneumatic hammers, I 
am indebted to the makers of the tool in question for the ratings 
of the motors which should be employed to drive them. 


A.— Lathes for Screw Cutting and General Work. 


Height of centre. 
Inches. 


Distance between centres. Rating of motor. 


Inches. BALP. 
44 to 6 Rectan eS IO to 32 — xesockES LA l 
„ T VF 1 
BE V ESAE EE EEEE 40 „ Moo 1 
PU A 100 0 ceeds 11 
Lik 0 — 16e] ERR «e 140 „ c 2 


B.— Face Lathes. 


Diameter of face plate. Largest working diameter. Rating of motor. 


Inches. Inches. B. II. P. 
r ce VAS 48 10 4 wi 2 
' „J ener ee 3 
BOs) 100 uiliuxecwiaeos 106 ,, 140 — "M 5 

T m 212. A 10 
C.— Turret Lathes (working with one tool). 

Height of Largest working Greatest working Rating of 
centre. diameter. length. motor. 
Inches. Inches. Inches. BALI, 

FFF N — JO “haa 1 
114 ....... — M N „ 8 
De oie 8 J eei Dr i eer 2 
D ——— S : NN e 5 
FT N „F 5 


* Abstract of Paper read before the Society of Arts. 
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D.— Vertical Boring Machines. 
Diameter of table. Greatest working diameter. 
Inches. 


Rafing of motor. 


Inches. B.H.P. 
ri DPI um Dl eed eeu Tee EE 2 
OB EN 3 ena wea „ i 3 
HÀ Xy pu dia re ng e pee NFZ 5 
CCC IJ. uc 8 5 

15D. ad sub ͤ e dd DÜU* / E NON S 15 


E.— Horizontal Boring Machines. 


Greatest height of bar. Largest working length. Rating of motor. 


nches Inches. n. H. P. 
21 to 225dr eee Oto 8O cas serv là 
BO 4400. ax s eda 2. 350: T4 ceca een 2 
F.— Drilling Machines, 
Pattern Maximum diameter Greatest distance from Rating 
of work on table. spindle end to tuble. : of motor. 
Inches. Inches. B. II. P. 
Quick speed .... 6 to 10. pue e 4 
Pillar 2222 IO. I3. essi 300 —8 eu 
Radial! 10... TU. Loooeanuss „F 2 
Three-spindle o etaree yee aI 00 ³ĩ5¹ꝛ 8 1 
G.— Milling Machines. 
Di dieci nole Grentest distance Rating 
Pattern. Len th Brea dth. from spindle of 
Sun. Í to table. motor. 
Inches. Inches. Inches. n. H. P. 
Universal (medium). 30 = ...... D^. unde i x5. 1 
Ditto (heavy) .. 58 HE. $5 Qd. xod. 1 
Vertical and straight 70 ...... HU uw DO. "doo . 3 
Diss DO: ...... . 444 5 


Wheel-cutting machine for wheels of 20in. to 48in. diameter, 2 B. H. p. 
Wheel-cutting machine for wheels up to 55in. diameter, 3 B. II. p. 


H.—Grinding Machines. 
Diameter of emery wheel. 
Inches. 


Rating of motor. 


B. H. P. 
Undo D. zie bass cho M eines Bie TOME: 
l0. ar Pte vite a PRES e send 1 
r A — M Rea aee . 2 


I.— Planing Machines. 


To plane in To plane in To plane in Rating of 


length. width. height. motor. 
Inches. Inches. Inches. B.H.P. 
40. ˙· - S DU Cosas a ys Shade OU. ers psc S 1 
„ : F Dh abo baged 14 
P ( A "EE 
T2 aw 3o dU. eed eases DO nea Re 5 
D PN „ A kornere i 7} 
T 6O snsivs ; bU 1o 8- n- 10 
ip er P „ F 10 
2000 bs IU exea Eas 1 8 10 
J. Shaping Machines. 

Length of Traverse of Greatest distance from Rating of 
stroke. head. underside of ram to table. motor. 
Inches. Inches. Inches. n. H. p. 

11 ere Lx. 5G ex B. LIAE 2 
13: oueviusass S K PA E TE 1 
. e . eus 1 
„ NR F 1 

K.—Slotting Machines. 

Length of Width of Depth of Dimensions of Rating of 
stroke. slot. slot. table motor. 
Inches. Inches. Inches. Inches n. H. b. 

MC bi lx ]9 nerd 12 x E. ved WC 
D: scu IS. nbus R l 1 
SM 90^ „ OT Aces Diam. 28 14 

C . 8090 „% SOU uwaetass lå 


L.—Drop Hammers. 


Weight of tup. Largest drop. No. of strokes Rating of motor. 
lb. Inches. per min. 1. II. P. 
5 . „ 73 
o N mde FF 73 


M. — Pneumatic Hammers. 


Weight of tup Length of Max. height Rating of 


No. of strokes 


i iston. stroke. : of work. motor. 
du Inches. prenne Inches. n. H. P. 
i| PD III. e "EP EP d weiss v. 
OTD? aues BERS 144 200 ........ To coss 4i 
E ile erena J80 22x BE dipsa 63 

660 .... 2 TN 110^ acch beta: 105 8 
1000 ........ 3 150 B 10 
I 2 MCN 130€ 2668s ]33. 26995 12-15 
1,870 ouv ses IT ueni a Io l5 ues 17-20 


NorE.—1. The ratings of the motors given in the above tables are 
based upon the power required by the various tools when operating at 
their quickest sperd. 2. The dimensions fixing the sizes of the different 
tools are somewhat irregular, because they have been converted from 
metric measurements to the nearest round numbers. 
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In connection with travelling crane work, the best practice with 
regard to the motors is to use slip-ring motors in all cases for the 
lifting motion, and if the motor is above 4 B. H. . in size, for the 
longitudinal motion of the crane also, in order to have perfect 
control of the working of the crane, On the other hand, the motor 
for the cross traverse of the crab can invariably be arranged with 
a permanently short-circuited rotor. Generally speaking, for the 
case of new machine shops, it is by far better to arrange each tool 
with its own motor, as in this way the best all-round results will 
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Fic. 9.—Arrangement of Two Three-phase Motors of 7 R. N. p. with Belt- 
tightening Gear for driving Cotton Looms from Countershafting. 


be obtained. The general convenience is greater, the total cust of 
the whole installation (bearing in mind the absence of overhead 
shafting, and the saving in the buildings) is inappreciably increased, 
and the all-round economy in working is greater in comparison 
with group driving. 

2. Textile Milis.—The driving of textile mills furnishes an 
example of a class of work for which three-phase motors can be 
used with the best results ; certainly they meet the various require- 
ments of the case far better than continuous-current motors can do, 
whether the various machines are arranged for driving in groups or 


for driving independently. In cottonand woollen mills the former 
arrangement is generally preferable ; here no great reasons exist 
for separately driving the various machines, and there is a certain 
advantage in adhering to the usual arrangement of the mules, looms, 
&c., this standard arrangement being, in any case, well adapted to 
the application of electric motors for driving separate groups of 
machines. But in connection with the weaving of silk, perhaps one 
of the strongest arguments in favour of electric driving is, that each 
loom can be independently driven, thus doing away with all over- 


—— — — — 


— — — — — 
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* THREE-POLE SWITCH AND FUSE 


head shafting and all risk of damage to the material to which the 
latter is otherwise constantly exposed. For it must be remembered 
that a spot of oil falling from an overhead shaft on to the loom may 
spoil a whole piece of expensive material. Then, again, should a 
thread break, it is a simple matter to stop the motor and loom 
immediately and automatically, both motor and loom being 
absolutely under control; the use of a three-phase motor in 
this connection is an ideal solution of the problem, as will 
be perhaps recognised hereafter. In spite the highly econo- 
mical engines usually used for the driving of textile mills, it must 
be admitted that the initial expenditure in the equipment and 
the cost of driving such mills might be materially reduced by the 
employment of electric driving. Any system of electric driving 
would present the advantages of reduced costs of running and of 
increased convenience and smaller initial expenditure compared 
with the use of the usual belting and shafting. Witha three-phase 
installation the full benefit is obtained ; the initial cost of the 
driving equipment of the mill is reduced to the lowest possible 
amount, while the advantages of constant speed, total absence of 
sparking, extreme simplicity and reliability in working, negligible 
supervision and the lowest possible maintenancecharges, areinherent 
to the employment of three-phase motors for such work. 

A certain cotton-weaving mill was converted from rope-driving 
to v dic cree by means of three-phase motors. This mill was 
originally arranged in the usual way, the rope pulley of the driving 
engine working on to a countershaft, from which a series of 
ropes were taken through a spacious rope-way to the different 
rooms, the different transmissions being sectionised with the help of 
couplings. To say nothing of the loss of space and increased first 
cost cf buildings, brought about by such an arrangement, the 
care of the ropes and the lubrication of the numerous pulleys 1s 
an expensive business, while the total loss of power in the various 
rope transmissions is, as a rule, 25 to 30 per cent. of the output of 
the main engine, As usual the speed of the line shaft from which 
the looms are driven is 170 revs. per min. From each line shaft 
20 looms are driven, requiring altogether 6.7 B. H. P. on this shaft; 
each of the motors is, therefore, rated at 7 B H. p., at a speed of 
860 revs., this specially low speed being chosen in order to obtain 
a direct belt drive. The motors are arranged in pairs, and are 
built into the wall, in order to economise space, as shown clearly 
in Fig. 9; they are virtually in a cast-iron case open at the fron! 
and closed by a removable cover (for inspection purposes) at the 
back. It will be noticed that each motor is pivoted at one side, and 
supported flexibly on the other by means of a spring, so that pars 0 
the weight of the motor isavailable for tightening the belt ; thefur ther 
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tension necessary can be obtained by screwing down the motor 
against the spring by means of the hand wheel. The motors have 
5 short-circuited rotors, and are relieved of most of the 
oad when starting by means of screwing back the above-mentioned 
hand-wheel. If the generator in the power station is directly con- 
nected to its driving engine, the efficiency of such an electrical trans- 
mission—that is, the ratioof the power given to the lineshafting from 
which the loomsaredriven, to the brake horse- power of theengine—is 
76 to 78 per cent., depending upon the size of the installation. But 
of greater importance than any direct saving that may be effected 
on the coal bill is the reduction in the working expenses, the saving 
in buildings and the greater all-round convenience brought about, 
which is particularly noticeable when extensions become necessary 
to the buildings. The power required by the looms used in cotton 
weaving is comparatively small, but some of the machinery 
used in the cotton spinning industry requires a consider- 
able amount of power. Fig. 10 illustrates, for instance, the 
ower developed by a three-phase motor driving a line shaft (by 
It) from which four self-acting mules were driven simultaneously, 
and it also illustrates the characteristic fluctuations of power met 
with in this class of work.* The output of the motor, when 
working upon the individual mules alone, was as follows :— 
Mule No. Maximum B. p. Average E. p. 


LEE] U 


Mules Nos. 1 and 2 had each 672 spindles, running at 7, 600 revs., 
while mules Nos. 3 and 4 had each 684 spindles running at 7, 800 
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can only be a queation of time before silk looms are universally 
electrically driven in this way. The weight of one of these little 
motors is only 50lb., of which the rotor weighs 10lb. The normal 
rating of the motor is À B.H r. at a frequency of 37 ~ per min., 
1,000 reve. and 115 volte, but the overload capacity, before falling 
out of step, is 50 per cent. The full-load efficiency is 66 per cent., 
the corresponding power-factor 75 per cent., and the corresponding 
slip 9:5 per cent.—all excellent figures, when the small size and 
weight of the motor are taken into account, 


In conclusion, 1 would like to lay stress upon a few points bearing 
directly upon the satisfactory and economical working of a three- 
phase installation for power purposes as follows :— 

1. The first requirement of the generators used for this class of 
work is that the pressure regulation should be satisfactory ; such 
generators should have pressure drops not exceeding 16 to 18 per 
cent. from no load to full load (at constant speed and excitation), 
according to size, the power-factor at full load being taken as 80 per 
cent. High engine speed is favourable to a good performance in 
this respect. 

2, From all points of view it is highly desirable that the power- 
factor of the motors should be as high as possible over a wide range 
of load; no motor above 3 E. . in size should be put down whose 
full-load power-factor is less than 80 per cent. from half-load up, 
and a flat power-factor curve over the working range of the motor 
should be insisted on. 

3. The efficlency curve of the motors over the working range of 
load should be as flat as possible ; many three-phase motors, even 
of large size, are not up to the mark in this respect. 
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Fre. 10. — Record showing the Power taken by Four Self-acting Cotton Mules working together. 


revs. The average power taken by the four mules working 
together is seen from Fig. 10 to be about 19 B R. P., the maximum 
being 32 B H.. The three-phase motor driving them was rated 
at 35 B.H P., and was provided with a fairly heavy flywheel ; but, 
in spite of this, the fluctuation in the power delivered is consider- 
able. The record given in Fig. 10 was obtained by means of a 
recording ammeter placed in the motor circuit, from the readings 
of which the corresponding horse-powers were deduced. It is 
wortby of note that, under the conditions indicated, the speed 
variation of the motor never exceeded 1:5 per cent. above or below 
the mean speed, which is quite inappreciable even to the experienced 
eyes of the spinners. Reference has already been made to the 
application of three-phase motors for driving silk looms, and to 
the necessity in this case of driving each loom by means of a small 
independent motor. The ordinary looms used in the silk weaving 
industry actually require about 0:25 m P. to drive them, correspond- 
ing to 03 H. r. on the motor pulley ; the larger Jacquard looms 
require more, necessitating motors of about 0 5 H. Such motors 
are, nowadays, invariably built for circuits of about 110 volts, and 
a frequency of 37 ~ per sec., so that when loaded, they run at 
1,000 revs. per min., they are, of course, always of the three-phase 
squirrel cage type, as this is a class of work for which continuous- 
current motors are totally unsuitable, for obvious reasons. 

It may be noted as a special point that experience has shown a 
belt connection between the motor and the loom to be far prefer- 
able to any other form—spur gearing, for instance. This is because 
a belt connecticn, in conjunction with the flexible suspension 
shown, allows of easy and gradual starting of the loom, the motor 
starting nearly light on the slipping belt, and only picking up the load 
when its full speed is nearly reached. Further, should, for instance, 
& thread break when the loom is at work, the loom is stopped at once 
by means of a brake acting upon the pulley cf the loom, and, 
although the supply of current to the motor is simultaneously cut off 
aiso, the motor would undoubtedly suffer if it was not flexibly con- 
nected to the loom. The use of a belt connection, in conjunction 
with a motor pivoted on one side and hung up on the other by a 
epring, has given the very best results in practice, and I think it 


* The author is indebted to Messrs. Brown, Boveri & Co., Baden, for 
these particulars. They relate to an installation carried out by this firm 
in a large cotton-spinning and weaving mill in Ghent. 


4. A proper starting performance of the motor should be insisted 
upon, and, notwithstanding the ideal simplicity of the motor with 
permanently short-circuited rotor, the larger motors of this type 
should be installed with discretion, for the reasons given in this Paper. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


“ Electricity and Magnetism.” By R. T. Glazebrook. (London: 
C. J. Clay & Sons). 7s. 6d. | 

* Conduction of Electricity through Gases.” 
(London: C. J. Clay & Sons.) 16s. 

* Ninth Annual Abstract of Labour Statistics of the United King- 
dom, 1901-1902." (London: Eyre and Spottiswoode; Edinburgh: 
Oliver and Boyd; Dublin: E. Ponsonby.) 1s. 

“ Der Drehstrommotor.“ By Julius Heubach. 
Springer.) 10m. 

„Messungen au Elektrischen Maschinen.“ 
(Berlin: Julius Springer.) 5m. 

„Die Gleichstrommaschine.”’ 
Julius Springer.) 18m. 

“The Steam Turbine.” By Robert M. Neilson. 2nd edition. 
(London: Longmans, Green & Co.). 108. 6d. net. 

" Elementare Vorlesungen über Telegraphie und Telephonie." 
Part 5. By Dr. Richard Heilbrun (Berlin: G. Siemens.) 

Engineering Preliminaries for an Interurban Electric Railway.“ 
By Ernest Gonzenbach. (New York: McGraw Publishing Co.) $1. 


By J. J. Thomson. 


(Berlin: Julius 
By Rudolf Krause. 


Vol. II. By E. Arnold. (Berlin: 


The Faraday Society.— We are asked to announce that 
arrangements for an interchange of publications between the 
members of the American Electrochemical Society and the 
Faraday Society have been made, so that in addition to their 
own Proceedings, members of the Faraday Society will in 
future receive the T'ransactions of the American Society, free of 
charge. The exchange will take effect with Vol. IV. of the 
American Transactions, containing the Papers read before the 
recent meeting of the Society, held at Niagara Falls. 
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RESISTANCE STANDARDS. 


The Report presented at the Southport meeting of the 
British Association by the Committee entrusted with“ Experi- 
ments for Improving the Construction of Practical Standards 
for Electrieal Measurements," is published in this issue, aud it 
has an interest both from its contents and from the reminder 
it gives that standardisation is no new thing. So long ago as 
1861 the great importance of standardisation in electrical 
matters was recognised, when the British Association 
appointed its first committee on electrical resistance. The 
work then inaugurated has gone on with occasional spurts of 
progress for over 40 years, and if a direct result on the con- 
struction of electrical measuring instruments may not be 
largely evident, there has been, none the less, an indirect effect. 
The observations and deductions in the report for 1903, 
together with its appendices, constitute a valuable record of 
useful work and will doubtless receive, when they have 
been fully digested by our practical physicists, the com- 
pliment, which is their due, of searching examination and 
even possibly criticism. Meantime, however, there are one 
or two general comments which may not be out of place 
here. The numbered recital in the opening paragraph of 
seven „various units" gives occasion for the momentary 
fear that we are being pressed back into the tangle and chaos 
of prehistoric days. We use the word “momentary " because 
the substance of the Report does not altogether justify this 
fear, but it might perhaps have been prudent to refrain 
from emphasising the diversity. There is one absolute 
unit—the C.G.S. unit of resistance—which has received 
universal acceptance, and for the present, the ohm is defined 
as containing 10° C.G.S. units. The degree of accuracy 
with which any magnitude of resistance may be practi- 
cally realised, whether 10° or 10* C.G.S. units, is a rather 
complicated question. It depends on the epoch as deter. 
mining the knowledge, methods, experimental appliances 
and the materials available; and to this list must be added 
the very important factor, experimental skill. Hence, 
when we seek to determine a practical resistance unit 
for the first decade of the twentieth century, we should 
compare and co-ordinate results of many minds and hands 
and nationalities. Hitherto the work of the Committee 
has been less concerned with this side of the question, and 
more with the permanence of the materials —when used 
under special forms. Gratitude for and appreciation of 
labours and achievements finds fitting expression in a request 
for more, and so we venture the following suggestions:— — 

An absolute determination of a practically realised resis- 
tance should again he entered upon and, preferably, by more 
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than one method. This need not necessarily be 1 ohm— 
10° C.G.S. units—but of such a magnitude as may be readily 
dealt with for purposes of reproduction, inter-comparison and 
the like. It might be of the order 5 to 10 x 10 C.G.S. units. 
The suitability of the present form of the B.A. coil might 
also he considered. Hitherto platinum-silver alloy has been 
accepted by the Committee as the only reliable material, but 
the accuracy of comparison possible to-day has exposed the 
existence of changes in its qualities which require further 
investigation. Then, amongst the many low coetticient alloys 
of recent origin, there are more than one which have already 
such a reputation as warrants their claim to be considered 
suitable for high-accuracy coils. Lastly, for the present, 
there is the question of temperature measurement. Much 
remains to be done in this matter, both as regards the 
coil and the thermometric instrument and substance. Is the 
thermonmetrie unit in the neighbourhood of 15°C. absolutely 
beyond suspicion to a high degree of accuracy? Much has 
been said and done about the necessity of setting apart and 
safeguarding the ohm resistance coils, but we doubt if there 
was not always an equal need that the thermometers should 
have been similarly dealt with. 

Quite apart from these considerations, however, the Com- 
mittee is to be congratulated on the excellent Report of its 
labours during the past year which it is able to present. The 
record given of the investigations which it has inspired and 
directed constitutes a valuable and practically useful con- 
tribution to the present-day needs of electrical measurement, 
and we cordially commend it to the attention of all who are 
interested, or who are skilled experts, in the subject. 
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The Engineering and Electric Traction Pocket- Book. By 
Pure Dawson. 3rd edition. (London: Offices of Engineering.) 
1903. 17s. 6d. i 


Since the appearance of the second edition of this“ pocket- 
book " barely two years have elapsed, and already a new issue 
has been found necessary. In the edition under review it has 
been completely revised, partly re-written and considerably 
enlarged. The term “traction” is understood in its widest 
interpretation, ranging from the incoming coal to the current 
returning through the rails. The book is divided into 13 sec- 
tions, cach dealing with a particular branch of the traction 
problem. In the section dealing with the overhead line and 
feeders, numerous tables and figures relating to the relative 
properties and costs of aluminium conductors are included. 
Steam engines, steam turbines and gas engines, as far as they 
are used in power stations, are exhaustively dealt with, as also 
steam boilers and gas producers. Sections V. and VI. contain 
a vast amount of judiciously-collected data of the most varied 
nature pertaining to electric generators and switchboards. 
Storage batteries are treated well in section IX., and the 
following section deals at length with surface and conduit 
systems, the latest designs of which are fully described and 
illustrated. Succeeding chapters are devoted to the trans- 
mission of power, rolling stock and motors, testing and testing 
instruments, and to questions of efficiency, maintenance, 
depreciation and cost of power. Appended are a number of 
conversion tables and a list of mathematical formula, such as 
are likely to be of service to the practical engineer. 

In its 1,300 closely-printed pages there is a vast amount of 
matter; but yet one cannot but be impressed with the careful 
and judicious manner in which the data has been compiled 
throughout. A valuable point in connection with the book 
is the large amount of comparative data taken from Continental 
and American sources, this serving as a basis for comparing 


English achievements with those abroad. Illustrations are 
plentiful and of a representative character. . | 
The book contains a fairly complete bibliography pertaining 
to the subject treated; but it may be mentioned that good 
English books have been published on storage batteries, 
although only two German ones are mentioned in this connec- 
tion. Minor printer’s errors occur occasionally, one rather 
amusing one being on p. 918, where the capacity of the Brighton 
Corporation storage battery is given as 260 amperoe-turns. 


Electrical Engineering: an Elementary Text-book. By E. Rosrn- 
BERG. Translated by W. W. Haldane Gee and Carl Kinzbrunner. 
(London and New York: Harper Bros.) 6s. 


The book under review is another of the thousand and one 
text-books. intended for elementary students of electrical 
engineering and electrical artisans. As a rule, there is little 
to choose between these, sometimes doubtful, scientific and 
literary efforts, and with the exception of a few, written by 
really good men, they are not of great value. The author of 
the present volume has, however, departed from the beaten 
track to a certain extent by claiming that his work is purely 
practical. Being an electrical engineer in active practice on 
the Continent, he may well be regarded as an authority. The 
book is profusely illustrated with subjects which should tend 
to make the student thoroughly well acquainted with the 
appearance and mechanism of a great deal of electrical machi- 
nery and apparatus; the illustrations also possess the addi- 
tional advantage of being well up-to-date. It is somewhat 
unusual to find a clear treatment of alternating-current work 
in such an elementary book, but the author has attempted 
such a task and succeeded, to a large extent, in putting the 
kuotty points in such a manner that they can be understood 
without the aid of exhaustive mathematical and geometrical 
solutions. In fact, mathematics in any shape or form, are 
studiously avoided from cover to cover, but many excellent 
numerical examples are given, and the value of these, to the 
class of student who will make use of the treatise, is consider- 
able. More care might have been bestowed on the translation, 
hut as the language in some of our all-English technical text- 
books is not always as perfect as might be desired, this point 
may, perhaps, be overlooked. 


ON THE COMPENSATION AND COMPOUNDING OF 
ALTERNATING-CURRENT MACHINES. 


BY ALEXANDER HEYLAND. 


I have read with interest the article by Mr. H. S. Meyer 
on ‘Compensation of Asynchronous Motors,” which appeared 
in The Electrician of September 4th, and agree with him that his 
observations are, on the whole, quite correct. Although I have 
obtained considerably better results than he by employing 
more recent forms of rotor-windings (sce Hlektrotechnische Zeit- 
schrift of May 28th, p. 412), the different phases of which 
consist of conductors wound in parallel and connected to 
adjoining commutator segments, I nevertheless concur with 
his opinion that compensated asynchronous motors can only be 
considered in special cases. But Mr. Meyer does not appear to 
be aware that I have for a long time advocated compensation 
and compounding of asynchronous machines, not so much for 
motors as for generators; I may refer in this connection 
especially to my Paper given at the Verbandstage Deutscher 
Elektrotechniker (sce Elektrotechuische Zeitschrift, 1902, p. 560), 
wherein generators were chiefly alluded to. The much 
attacked commutator does not tend to extra complications 
in the case of generators, since it replaces the much more com- 
plicated exciting dynamo, with its commutator, which, otherwise, 
would be necessary. The compounding of alternating machines 
was accomplished in an ideally simple manner, not previously 
attained by the many designers who, in various ways, had 
sought for along time back the solution of this problem. On 
account of generators, and not of motors, most of the great 
European firms have since acquired licences of my patents. 
The most interesting item in the further development of 
my compounded machines—to which I shall have to refer 
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on this occasion—is the fact that even these asynchronous 
generators appear to be only a step in the direction of a more 
perfect machine, and that these latest machines—contrary to 
those of the original asynchronous type at present on the mar- 
ket, and already sold in large quantities —will be synchronous 
machines of the revolving magnet pole type. The compound- 
ing principle remains similar, and the machines are the direct 
outcome of certain tests conducted by me with asynchronous 
machines. A short description, including results obtained, was 
recently given by Mr. A. C. Eborall in The Electrician of 
July 10th, p. 488, and a more complete treatise by Mr. E. Kolben 
(whose firm was chiefly instrumental in carrying out tho tests 
with these machines) is at present being printed by the 
Elektrotechnische Zeitschrift. 

I shall explain here briefly the principle of this new 
synchronous machine, and how it was developed from the 
original asynchronous machine. The compounded asynchro- 
nous machine had one disadvantage, and that was of a 
purely commercial nature: the quantity of copper required 
for the rotor was generally considerable, thus rendering 


Ct" 


the machines expensive. This is evident on comparing the 
asynchronous machine with the synchronous one. Instead of 
separate pone the asynchronous machines have a continuous 
rotor with slots at equal distances containing the multiphase 
windings. A section through the pole at its weakest point is, 
therefore, at any moment, not represented—as in the case with 
synchronous machines — by a section through solid iron, but by 
a section through the teeth of the rotor— ?.e., the section passes 
alternately through teeth and through slots. The effective 
pole section corresponds only to the sum of the sections through 
the teeth belonging to one pole, i.e., only to a fraction of the 
total area embraced by a rotor coil. Assuming, for instance, 
that the teeth of the rotor are approximately of the same 
width as the slots, it will be seen that the effective pole 
section, represented by the teeth per pole, is certainly less 
than half the area embraced by a rotor coil Moreover, 
since the individual windings of the multiphase-wound rotor 
overlap each other at the rotor ends, the length of the 
winding is from this cause also ineffectively used. It is, 
therefore, easily shown that the mean length of a coil of 


the rotor winding of an asynchronous machine is on the 
average at least twice as long as the mean length of the 
winding on the field pole of a synchronous machine with 
solid poles and an equal flux per pole. Let us assume that the 
rotor of such an asynchronous machine be wound for two-phase 
working. Then the field, according to its momentary direction 
in the rotor, will be produced alternately by the one or the 
other of the two phases, and at the moment when the one phase 
has full current, the other phase has no current. If we now 
imagine that the machine rotates in synchronism (which may 
happen, at times, with compounded asynchronous machines), 
and, further, that this takes place at the moment when one of 
the two phases has full current, it will be seen that the other 
phase remains continually without current and might be left 
out entirely without increasing the losses in the least. 

The new machine, a diagram of the field of which is given 
in the annexed figure, is the outcome of these reflections. 
The slotted rotor is replaced by a magnet wheel, and 
instead of a two or multiphase winding, this magnet wheel 
is provided with an ordinary simple pole winding, which 
(as in the case of the rotor phases of the 
asynchronous machine) consists of several 
wires wound in parallel and connected up to 
the commutator in a similar manner. The 
connection of the pole winding to the com- 
mutator does not correspond quite exactly to 


E the connection of the phases of the asyn- 
chronous rotor, but the indications given 
above give quite a good idea of the principle 


underlying the new machines and go to show 

\ how they have been developed, as it were, 
from the old asynchronous machines. The 

phenomena which occur in these synchronous 
machines are somewhat different. The com- 
mutator serves in the first instance for 
l splitting up the compounding current into: 
| two components, a power current and a watt- 

less current, the latter only, by reason of the 

| | brushes being properly spaced, being con- 
ducted to the active pole winding. On the 
other hand, the power currents which enter 

the winding flow in opposite directions 

through the various parallel wound wires, 

/ thereby neutralising each other. "The parallel 
wound wires are connected to the commutator 


not interrupted in any position, and that at 
interruptions of the current in the various 
wires, the effect of the self-induction is 
ret neutralised by the remaining parallel 


3 circuits. By means of certain , Cross: 
— connections between the various Wires it 
= 4 has, in addition, been rendered possible to 


avoid any sparking at the commutator, even 
when employing relatively high voltages at 
the brushes. 

If the machines are to be used as motors, the former asyn- 
chronous rotors may be retained, but with a single-phase 
winding only. This represents the pole winding, and it 18 
connected to the commutator in the same manner as described 
above ; the slots in tho middle of tho winding may be omitted 
or filled up with iron, so that in this way the pole section is 
correspondingly increased. — At starting, this single-phase wind- 
ing is used as a starting winding by cutting the winding in the 
centre and, as is the case with asynchronous motors, completing 
the circuit through slip-rings and starting resistances. Such 
a motor starts with a large torque, similar to an asynchronous 
motor which is fitted with a three-phase rotor having one phase 
open, and the rotor winding short-circuited on itself through two 
slip-rings only. The starting of such a machine is comparatively 
simple, requiring only two slip-rings and a simple single-phase 
starting resistance. When running, the single-phase winding 
serves as a pole winding, as in the case of the generators ; the 
machine must be somewhat over-excited, and then runs—when 
the brushes are in their proper positions—automatically up to 
synchronism. If sufficiently over-excited, these machines, when 
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working as motors, need not be compounded. In this case 
the curve of the power- factor will be found similar to that 
of an ordinary synchronous motor. Such motors share with 
the asynchronous motors the advantage of a simple starting 
device, but they are superior to them on aecount of consider- 
ably reduced cost of production ; these new machines, however, 
will chiefly be used as generators of the ordinary magnet- 
wheel type. 

It is interesting to observe that all these sideways have led 
us back to a type which, a few details excepted, was well known 
in the early days of the electrical industry as the self-exciting 
alternating-current generator of Messrs. Ganz & Co. Apart 
from a number of details, the new machine differs from this 
old type chiefly in that the pole winding consists not of one, 
but of several wires wound in parallel and connected in a 
certain manner to the commutator. 

As compared with the asynchronous machine, the copper 
and copper losses in the rotor (pole winding) of this new type 
may easily, as shown above, be reduced to less than half. 
Besides compounding, this feature is the most valuable advan- 
tage of these machines. They may be designed eithor as 
purely self-exciting machines, or as compounded generators, 
and will work better and with greater economy than ordinary 
alternating-current machines. The compound generators 
automatically keep constant voltage independent of the power- 
factor. Tests conducted with these machines have given 
surprisingly good results, and the arrangement may be used 
for machines of any size and speed, for high-speed generators, 
and especially for multipolar machines. | 

At present, Messrs. Kolben & Co., for instance, have on 
order and are building machines of various sizes and speeds 
and of an aggregate power of 15,000 H.P.; amongst them are 
several 2,000 II. P. machines for 94 revs. per min., and possess- 
ing 64 poles. 


EXPERIMENTS FOR IMPROVING THE CONSTRUC- 
TION OF PRACTICAL STANDARDS FOR ELEC- 
TRICAL MEASUREMENTS.* 


During the year a very complete comparison of the resistance 
standards belonging to the Association has been carried out, and 
the standards have been compared with those of the Reichsanstalt 
and of the Doard of Trade. The various units discussed in the 
report are: (1) The “ohm” 10? C. G. S. units of resistance; (2) the 
international ohm—viz., the resistance at O°C. of a column of 
mercury of uniform section 106:3em. in length and 14:4521 grannnes 
in mass; (3) the original B.A. unit; (4) the Board of Trade unit, 
supposed to represent the international ohm, but constructed in 
1891 so as to be equal to 1:01358 B. A. units; (5) the N. P. L. unit 
defined as No. 4, as deduced from the wire standards of the 
Association ; (6) the Reichsanstalt unit, constructed at the Reichsan- 
stalt to represent the international ohm; (7) the mercury tubes, 
constructed at the National Physical Laboratory to represent the 
international ohm. 

A full account of this comparison is given in Appendix I. to the 
report, by Mr. F. E. Smith of the National Physical Laboratory. 
It appears from this that changes have shown themselves in all the 
original platinum-silver coils. The relative values of these coils are 
discussed in the reports of the committee for 1888, 1890 and 1892. 
The 1888 report contains a very complete comparison of all the 
coils, not merely those of platinum-silver ; and it is there shown 
that they then agreed with the values assigned to them by Fleming 
in 1881. The conclusion is also drawn in the same report that, 
with the exception of the platinum-iridium coils A and B, no really 
certain variations could be traced in the other coils between the 
results of Matthiessen and Hockins comparisons in 1864 and 1867, 
those of Chrystal in 1876, Fleming in 1881, and the present secre- 
taryt in 1888. A postscript to the report for 1888 recorded, however, 
an appreciable change in the coil I'in the autumn of that year. In 


— 


* Report of a committee of the British Association, consisting of 
Lord Rayleigh (chairman), Dr. R. T. Glazebrook (secretary), Lord Kelvin, 
Profs. W. E. Ayrton, J. Perry, W. G. Adams, and G. Carey Foster, 
Sir Oliver J. Lodge, Dr. A. Muirhead, Sir W. H. Preece, Profs. J. D. 
Everett, A. Schuster, J. A. Fleming, and J.J. Thomson, Dr. W. N. Shaw, 
Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Dr. G. Johnstone Stoney, 
Prof. S. P. Thompson, Mr. J. Rennie, Dr. E. H. Griffiths, Sir A. W. 
Rücker, Prof. H. L. Callendar and Mr. George Matthey. Presented at 
the annual meeting of the British Association at Southport. 
t It is possible that coil F is an exception to this statement, 


' based. 


Appendix I. Mr. Smith starts with the values given in the 1888 
report, which are, as nearly as we can tell, the original values of 
the coils. 

Changes in the three standards F, G, H have already been 
recorded in previous reports (1890 and 1892). The standard coil 
Flat remained unchanged in value until 1901-1902. Between the 
observations recorded in these years it increased in resistance by 
17 x 10-6 B. A. U., and has not varied since. The alterations in the 
other coils, since the comparisons in 1888, have been as follows :— 
(F) +97 x 10-5 B. A. U.; (G) +33 x 10-5 B. A. U.; (H) +18 x 1075 B. A. U. 
It should, however, be noted that while between 1888 and 1890 the 
change in F was +64 x 1075 B. A. U., that in G was — 27 x 10-5, and 
in H 13 * 10 ö. Since 1890 the same coils changed by +33 x 1075, 
+54x10-5 and -F31x10-5 B. A. U. respectively, while between 
1901 and 1902 Flat, as has already been stated, rose by 17 x10 5 
B.A.U. It is not easy to trace the causes of these changes. In 
the case of Flat the observations in 1901 were made at Kew, those 
in 1902 at Bushy House, and the change may in some way be con- 
nected with the removal of the coils. The changes in F, G, H first 
showed themselves after the coils had been subject to a very low 
temperature, and may have been started by strains due to this. 
Appendix I. gives the details on which these various statements are 
It appears also from the same appendix that the new plati- 
niun-silver ohm standards of the Association have retained their 
values since 1898 practically unchanged. 

The comparison between the standards of the Association and 
those of the Reichsanstalt leads to the result that the unit of the 
Association (No. 5. of those defined above) is less than that of the 
Reichsanstalt (No. 6) by 0:000105 ohm. This result is deduced 
(Table IX. of Appendix I.) from a series of extremely concordant 
measures on coils of value 0'1, 1, 10, 100, 1,000 and 10,000 ohms ; 
thus both the unit and the multiple coils agree in giving the saine 
difference between the Reichsanstalt and ourselves. 

By the kindness of Mr. Trotter a comparison has been made 
between the Board of Trade unit and those of the Association, with 
the result that, as deduced from the unit coils, the Board of Trade 
unit is less than that of the Association by 0:00006 ohm. This 
result, however, is not confirmed by a comparison of a 1,000-ohm 
coil belonging to the Association with one of those of the Board of 
Trade ;* these coils show no difference. 

The above statements are made on the assumption that the 
various changes in the coils which have undoubtedly occurred have 
been rightly interpreted, so that we can now recover the absolute 
C.G.S. value of the coil Flat, and hence of the standard ohm as 
originally determined at the Cavendish Laboratory, and defined by 
the committee in the Edinburgh Report, 1892. That this is the 
case 18 borne out by the results of the experiments on the specific 
resistance of mercury, a summary of which is given in Appendix II. 
These are not yet complete. Mr. Smith has, however, constructed 
and calibrated 11 mercury tubes. The mean cross-section of each 
of these has been determined by at least four different sets of mea- 
surements. In nine cases the greatest difference between any 
measurement and the mean is not more than 0:001 per cent. The 
values found for the resistance of each tube do not differ by more 
than 0:001 per cent. 

If we assume as above that the values of the wire standards of 
resistance of the Association are known in terms of the absolute 
C. G. S. unit, then it follows that the length of the column of mer- 
eury, 1 sq. mm. in section, which would have a resistance of 
100 C.G.S. units, would be 106°29lem. The value found for 
this same quantity by the secretary (Mr. Glazebrook) and Mr. 
Fitzpatrick in 1888, f was 106°29cm. We infer then that we 
still can recover from our standard coils the absolute C.G.S. 
unit of resistance. Again, the length of the mercury column con- 
stituting the international ohm has been defined as 106:3em. But 
we have seen that the absolute C.G.S. unit, as deduced from the 
wire coils of the Association, has a resistance equal to that of 
106°291em. Thus the absolute unitt is smaller than the international 
ohm by 0:009 per cent. Again, it has been stated above that the 
unit deduced from the standards of the Association is smaller than 
that of the Reichsanstalt by 0:0105 per cent. Thus the mercury 
standards of the Reichsanstalt, constructed to represent the inter- 
national ohm, exceed those just made for the Association by Mr. 
Smith by 0:001, per cent., or 1:5 parts in 100,000. 

Agnin, if these results be accepted, since the Board of Trade unit 
as derived from the wire standards is less than that of the Associa- 
tion by 0:006 per cent., and the Association unit is too small by 
0:009 per cent., it follows that the Board of Trade unit is too small 
by 0:015 per cent. "This difference arises in part from the fact that 
the standards of the Association, from which the Board of Trade 
standard was copied by the secretary in 1891, ave too low ; in part 

* If the view be accepted that the Laboratory unit is the same as in 1891, 
the Board of Trade standard has fallen since that date by 0:00006 ohms. 

t Phil. Trans., 1888. | 

The resistance taken for a column of mercury 1 sq. mm. in section, 
100cm. in length at 0°C. at the Edinburgh meeting in 1892 was 0 9407 x 
10°C.G.S units. Mr. Smith's experiments give, assuming the values of 
the wire coils known, the result 0:9408 x 10? C. G. S. units. 
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from the fact that the Board of Trade standard has diverged slightly 
from that of the Association since 1891. 
Thus, to sum up this part of the report, it may be stated that :— 


(a) The original B.A. unit and the standard ohm based on it (Nos. 
8 and 5 of the units concerned) ean be recovered from the wire coils 
of the Association. | 

(b) The Board of Trade unit (No. 4) is now less than the Labora- 
tory unit (No. 5) by 0:006 per cent. 

(c) The Laboratory unit (No. 5)is less than the international ohm 
(No. 2) bv 0:009 per cent. 

(d) The Board of Trade unit is less than the international ohm by 
0:015 per cent. 

(e) The mercury tubes made nt the National Physical Laboratory 
to represent the international olim are less than those made at the 
Reichsanstalt by 0°0015 per cent. 

This lust result must be considered as provisional pending the 
completion of Mr. Sniith's work, but it is clearly highly satisfactory. 

Mr. Smith has also made progress during the year with his inves- 
tigations into certain of the anomalies shown by Clark cells, but the 
results of that inquiry are not yet ready for publication. 

The standard condensers of the Association have been frequently 
in use during the year; about 15 condensers have been conipared 
with them. They retain their value in a satisfactory manner, and 
are convenient to work with, though possibly some improvement in 
the insulation might be desirable. A chronograph, purchased with 
part of the grant made last year, will enable the time measurements 
required in the measurement of capacity to be made with greater 
accuracy, and hence will permit of greater rigidity in the inquiry as 
to the permanence of the standards. 

The platinum thermometers made from the stock of wire pur- 
chased from Messrs. Johnson and Matthey, which at the time of 
last report were in course of construction, have been completed, and 
the behaviour of some of them investigated throughout the past 
year. The resistance-box available was the old Callendar-Griffiths 
box used in the work of Dr. Chree at Kew Observatory, having coils 
of platinuim-silver on the binary system. The contacts are an old 
form of the Cambridge Instrument Co.’s type of plug contact, 
the cheeks being made of a special white alloy held in round 
Doulton-ware cups. In measurements with this box not much 
significance attaches to the third figure of decimals representing 
hundred-thousandths of an olun, though the settings could be made 
to this amount at the lower temperatures. The box resistance-coils 
were intended for use with platinum thermometers of 1 ohni funda- 
mental interval only, and therefore the two high-resistance thermo- 
meters, of 5 ohms fundamental interval, could not be measured at 
the sulphur-point; their systematic investigation has, therefore, 
been temporarily postponed. The want of a better box for this 
work is seriously felt. | 

Of the original six thermometers made in August, 1902, Nos. 1 to 
4 are of Lohm fundamental interval, Nos. 1 and 2 being in porcelain 
and 3 and 4 in specially thin Jena glass tubes of internal diameter 
nun. to 9min. and 38eni. to 40cin. long. Nos. 5 and 6 are of 5 ohms 
fundamental interval and in somewhat wider tubes of specially 
thin glass, through which the four leads are hermetically sealed. 
The heads of all these thermometers are of the design used by 
Chappuis and Harker, the contacts to the solid ends of the copper 
flexibles being made by fusible metal cups. With reasonable care 
these contacts prove very satisfactory, both as regards the constancy 
of their resistance and their mechanical strength. In the construe— 
tion of all these thermometers special care was devoted to adjusting 
their fundamental intervals to be very close to their nominal values, 
and after completing this adjustment all were subjected to repeated 
annealing in air at a bright-red heat, thermometers Nos. 3 and 4 
being temporarily placed in porcelain tubes for the purpose. 

The remaining four constructed last summer, and one of later 
date, all of 1 olun fundamental interval, have had their constants 
determined from time to time during the year. One of them— 
B.A.,—was sclected as a representative platinum thermometer for 
use in an investigation made to determine the relation between the 
platinum seale and that of the gas thermometer of the National 
Physical Laboratory at temperatures up to 1.000'C. During the 
time occupied by two sets of experiments with this instrument, 
extending over about three months in all, its constants altered by an 
amount only just greater than their probable error, showing that it 
is quite possible to use properly-constructed platinum thermometers 
up to temperatures slightly over 1,000°C. for long periods without 
fear of serious changes. 

The summary of the life history of the different thermometers is 
given in Appendix III. The chief fact apparent is that there seems 
to be a small but real difference between the 8 of thermometers 1 
and 3 on the one hand, and 2, 4 and 7 on the other, the maximum 
divergence being about 0'02. Prolonged electrical heating in air of 
the wire of one of the thermometers was not found to sensibly 
change the value of the ê. The cause of the small differences found 
is not obvious, and further investigation is being made on this point. 
A change in € from 150 to E51 would make at the sulphur-point a 
ditterence of 0:153 C., and at 1,000 C. one of O'9depg. 


cent. better than Matthiessen's. 


Principal Viriunu Jones and Prof. Ayrton. 


The question of the resistance of copper has been raised lately by 
the work of one of the sub-committees of the Engineering Standards 
committee. For commercial purposes the resistance of copper is 
defined at a temperature of 60 F. (15:55 C.). A table in Appendix IV. 
gives the values that have been found by various experimenters, 
It is clear that copper is now prepared of a higher degree of purity 
than in the time of Matthiessen. Taking the mean of the figures 
in the table for modern electrolytic copper, we have as the value of 


the resistance of 1 metre of copper wire weighing 1 gramme at 


15:55" C.the value 01485. hm, but the figures of which this is a mean 
range from 1,475 to 1,192. The value found by Matthiessen, as 
deduced from his Paper in the Phil. Trans. for 1860, is 01500 ohm. 
Thus the conductivity of modern pure electrolytic copper is 1 per 
The cominittee on copper con- 
ductors, which investigated the question in 1899, adopted the 
number of 0:1508 ohm as the resistance of a metregramime of com- 
inercial annealed high-conductivitv copper. This figure has been 
accepted by the Engineering Standards comunittee. 

Mr. H. A. Taylor has recently placed in the hands of the seerctary 
two resistances of gold-silver wire made by Matthiessen himself, to 
represent the resistance at 15°5°C. of 100in. of pure annealed copper, 
having the weight of 100 grains. The resistances of these coils have 


: been. determined by Mr. Sinith, and the results are given in the 


following table :— 


Coil. No. 1. Coil No. 2. 


Resistance of 100in. of copper weighing 100gr., 


as given by Matthiessen in B. A. units at 15°5°C. | 01516 0:1514 

Resistance found in 1903 in B. A. units at 15:5"C. | 0:1513, 0:1513; 

Resistance found reduced to ohms at 15°5°C. .. | 0:1493: 0:1492 
Resistance deduced of a metregramme in ohms 

^» e.. h nnn. 0:1499, 


Thus Matthicssen’s value for the resistance of annealed copper at 
15:55"C. (60 F.) as deduced from these coils, agrees very closely with 


tlie value calculated by the secretary from the figures in his 1860 


Paper. 

The committee have had under consideration the drawings and 
specifications for the ampere balance as designed by the late 
The electrical parts of 


the instrument necd construction under skilled supervision. Tests 


of various kinds have to be made continually, and the committee 
. have come to the conclusion that this supervision can best be secured 


by having the instrument constructed in the workshop of the 
National Physical Laboratory, under the care of Prof. Ayrton and 
the secretary, who, as director, will be able, with the assistance 
of the staff of the Laboratory, to control the work in an efficient 
manner, ° 

The committee are of opinion that further expenditure will be 
required in completing the set of platinum thermonueters, in par- 
ticular in providing a satisfactory resistanee-box and in carrying 
out the researches on the Clark cell. They consider that it is of 
great importance that these researches should be brought to a satis- 
factory conclusion, For these reasons they recommend that they 
be re-appointed, with a grant of £60, that Lord Rayleigh be 
chairman, and Mr. R. T. Glazebrook secretary. 


APPENDIX I. 
On the Values of the Resistance of certain Standard Coils of the 
British Association. By F. E. miwn. 
(From the National Physical Laboratory.) 
[The Report covers the period 1888-1903 inclusive.] 
Changes of very considerable magnitude have taken place since 
1892 in the old B.A. standards. The removal of the coils, first to 
Liverpool, then to Kew, and finally to Teddington, has resulted 1n 
the comparisons being incomplete in some years. In consequence, 
the difficulty of locating differences has correspondingly increased. 
The observations recorded are in terms of B.A. Flat. Owing toa 
change in Flat taking place, however, the 1903 comparisons were 
made chietly with Nalder 3,715. In Table I. the approximate 


al 
Table I. 
| Flat _ 
Year. | = A H 
— ME. 2S APT 
1888 447 167% 491 x 10^ +77 > 107" 
1X90 — zr 1112 ＋ 90 
1891 | aie ace on 
1892 18 108 192 
1894 eve i $a oe 
1807 | cu Va MALE 
1898 - 96 +99 4.69 
1900 47 4.92 +63 
1901 42 192 +70 
1902 - 83 + 40 +10 
1903 - 33 +75 +70 
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difference in B.A.U. between Flat and the B.A. unit coils F, G, H 


@ the Association are given. Table II. gives the difference in 
ohms between* (1:01858 x Flat) and other platinum-silver coils. 
Temperature of observations, 16°C. 


Table II. 
(1:01358 x Flat). 


Year. - —— —— — m ———— ———— CD 
Nalder 3,715. Elliott 264. . Elliott 269. | Elliott 270. 

1888 8 ee oe 

1800 é 22 ee ar 

1891 : +13 x 10- jä es 

1892 3 is 758 oe 

1894 —17x10-? T —37 x 10-5 +27 x 10-° 

1897 og zs T | A 

1898 = 59 +9 — 46 427 

1900 17 +23 -59 | +27 

1901 -17 4.23 -54 4-27 

1902 0 +38 -39 444 

1903 0 T | -89 +44 


Table III. shows the percentage differenco betweon (1:01358 x 
Flat) and the unit of two 10-ohm platinum-silver coils of the 
Association at 16°C, 


Table III. 
| (1:01858 x Flat). 
Year. 5 — ae 
Elliott 288. Elliott 289. 
1897 27 x 10— 47x 10— 
1898 -27 +7 
1902-3 -10 +24 


The coils F, G and H are similarly constituted—they are the old 
B.A. coils made by Matthiessen. No. 8,715 is by Nalder Bros., and 
the remainder of the coils by Messrs. Elliott Bros. No. 264 is a coil 
belonging to the Board of Trade, and has been returned to White- 
hall; hence there are no observations for 1903. 

Tables I., II. and III. assume Flat to be constant. It will be 
observed that the differences of Flat and 3,715, 270, 288 and 289 are 
constant from 1897 to 1901. From 1901 to 1908 a change of about 
0°017 per cent. is evident between Flat and the coils 3,715, 264, 
269, 270, and again between Flat and the units of the coils 288 and 
289. This suggests a change in the value of Flat from 1901. 

Table IV.—Values at 16°C. in terms of (1:01358 x Flat), 
assuming Flat unchanged. 


Year. | Wolff 1,690. | Wolff 780. | Wolff 381. | Wolff 147. 
1901 | 100012 1.00002 100014 099790 
1902 | 0.99995 099987 0-099999 0-99783 
10 | 09995 | 099987 09999 09975 


Since 1901 comparisons between Flat and the manganin stan- 
dards of the Association have been made. Table IV. gives the 
observed values in ohms. The values of 1,690, 780, 881 and 147 
diminish by 17, 15, 15, and 7 times 10-5 ohms respectively in the 
interval 1901-1902. No. 147 is known to be a variable coil of very 
low insulation-resistance, and may be disregarded for the purposc 
of estimating the change in Flat. It is of interest as being a coil 
brought to Cambridge by Dr. Lindeck in 1892 and left with the 
secretary. Thus the apparent falls in value of 3,715, 264, 269, 270, 
288, 289, 1,690, 780, and 381 are respectively 0:017, 0:015, 0:020, 
0°017, 0:017, 0:017, 0°017, 0:015 and 0015 per cent., giving a mean 
of 0'017 per cent. This justifies the assumption of a rise in resis- 
tance of B.A. Flat of 0017 per cent. in the period 1901-1902. 

The following Tables V. and VI. aro I. and II. revised. They 
take the change in Flat into account by means of corrections applied 
to the observations of the years 1902 and 1903. The values given 
are for 16°C.: 


Table V. (I. Revised). 
B.A.U. 
Constant Flat. 

Year —— — — 

F. G. H. 
1888 -+47 x 10—? +91 x 10-5 +77 x 10-5 
1890 — 17 +112 +90 
1891 "T 2 6s 
1892 — 18 +108 +92 
1894 i De 
1897 3 - sie 
1898 — 36 +99 +69 
1900 — 47 +92 + 68 
1901 — 42 +92 +70 
1902 - 50 4 78 +59 
1903 — 50 +58 + 59 


* 1 B.O.T. ohm =1-01358 B.A.U. 


Table VI. (II. Revised). 
Ohms. 


Constant (1:01358 x Flat). 


Ven. € 

Nalder 3,715. | Elliott 264. | Elliott 269. | Elliott 270. 

1888 2 

1890 bs ee is 

1891 s 4-18 x 10-^ 

1892 E 2s e " 

1894 -17x10-5 ^ 37 * 102 | 427x10-5 

1897 P i. e K 

1898 -17 +9 -46 +27 

1900 -17 | 423 -59 +27 

1901 —17 | +23 —54 +27 

1902 217 +21 —56 +27 

1903 17 . -56 +27 


Tables VII. and VIII., being III. and IV., similarly revised, 
show no marked change in any of tho coils in those tables excepting 
147. 


Tablo VII. (III. Revised). 
Values at 16°C. 


(1:01358 x Flat). 
Year. 
Elliott 288. Elliott 289. 
1897 — 0'27 x 103 +7x 10-5 
1898 — 0°27 +7 
1902-3 +7 


- 0'27 


Table VIII. (IV. Revised). 
Wolff 381. 


Year | Wolff 1,690. | Wolff 780. Wolff 147. 
1901 1.00012 100002 1-00014 0.99790 
1902 100012 100004 1:00016 0:99800 
1903 | 100012 1:00016 0-99800 


With reference to Tables V. and VI. the data for 1901-1908 show 
a rise of 0:008 per cent. for F, 0:084 per cent. for G, and 0°011 per 
cent. for H, indicating that they are certainly changing coils, the 
resistance for this period increasing with time. From the values 
recorded, 3,715 and 270, we have evidence that Flat has probably 
remained constant for the period 1894—1901. Also we infer thut 264 
is not a coil showing very great changes. Between the years 1892 
and 1898 the differences between Flat and the coils F,G and H 
alter by the amounts 0:018 per cent., 0:009 per cent., and 0:023 per 
cent. respectively. The dissimilarity of these percentage differences 
is further evidence that the coils have changed amongst themselves 
in this period. Comparing the amounts with those of the period 
1901-1903, they represent quite normal increments of resistance. 
'The balance of evidence in consequence is in favour of the con- 
stancy of Flat over the period 1892-1898, and this constancy has 
therefore been assumed. 

A summarised statement of the platinum-siiver coils of the 
Association wiil now be as follows :— 


Table IX.— Showing the Percentage increase in Restslance of 
B.A. Platiuum-silver Coils from 1888. 


Coil|1888| 1890 1691 1892 18941897 1898 1900 1901 | 1902 1903 


{ 
Flat „ „ AME Y | 017 | 017 
F 064. 065. 083 094 089 097 | 097 
G — 021 oe —*017: ee eo — 008 — 001 — 001 018 *033 
H | .. 013. 015. | 008; -014j -007 018/018 
8715 „„ K l 0 | 0| 0 0 0 
ee a ee . > 


264 .. *004 | - ‘010 | - 010 008 
269 .. | .. .. |a |.. 009 022} 017 019 019 
sTo ae Saas RE MF m 0 | 0 00 0 0 
988| .. s T ‘a oe |a | O0 e Us | d 0 
289| . ; . -. | @ 0 ir ss 


pot 0 


a Observation commenced. 


It will be observed that a number of the coils are steadily rising 
in value. The insulation remains good. 


Temperature Coefficients of B.A. Coils. 


Some special observations have been made in order to obtain the 
temperature coefficients of the coils. These were carried out by 
keeping the standard coil constant and subjecting the tested coil to 
various temperatures for 12 or more hours so as to ensure no lag. 
It is interesting to note that the temperature coefficients of some of 
the coils are appreciably different from the old values of 1892, 
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Table X.-—Showing the Old and New Values of the Temperature 
Cocfficients of various Coils. 


Temperature coefficient | Temperature coefficient 


Coil. old value, per 1°C. new value, per 1°C. 
Flat 0:000277 B.A.U. 0 000271 B.A.U. 
B | 286 „ 268 „ 

G 274 „ 274 „ 

H Ql . 29, - 980 „, 
3715 0:000260 ? ohm 0:000307 ohm 

264 312 „ 283 „ 

269 ix d 285 „ 

270 «s 315 „ 


Comparison of the Unit of Resistance employed at the Reichsanstalt 
| and that of the N.P.L. 

By the N.P.L. unit is meant the unit of resistance as obtained 
from the old B.A. coils.* Assuming that all the changes have been 
successfully interpreted, the unit at present employed in the Labo- 
ratory should be the same as that employed in the Cavendish 
Laboratory in 1898 and at Edinburgh in 1892. A comparison of 
the two units was rendered possible in the spring. Two Wolff coils, 
Nos. 780 and 738, of nominal values 1 ohm and 10 ohms respec- 
tively, were despatched to Germany last winter. Their values were 
determined in Reichsanstalt units (termed international ohins) in 
March, and the coils immediately returned to the Laboratory. Un- 
fortunately, both coils fell in value two or three parts in the hun- 
dred-thousandth figure during their jour neyings. The values given 
in the table are those determined on their return. In addition, five 
new coils were received, varying in value from th to 10,000 ohms. 
These enabled a more complete comparison to be made. The 
Laboratory value was deduced by building up from the unit, and also 
by direct comparisan with coils of similar value. 


Table XI.— Results of Measurements of Various Coils at the 
Reichsanstalt and at the Laboratory, March, 1903. 


Value deduced Laboratory value 
from Reichsanstalt | - Reichsanstalt value. 
certificate at 17 C. Percentage difference. 


Laboratory value 


Coil No. at 170. 


— ————————— = | | CV — 


2,352 0:100007 0:099996 0:011 per cent. 
2,351 1:00011 1:00001 0010  ,, 
780 1 00001 0 99991 0:010 „, 
738 9 99945 9:9985 0:009; „, 
2,450 100:004 09:993 0:011 5» 
2,149 1,000:06 090-06 0:010 és 
2,418 10,000 9 9,999°8 0011 » 


It is evident from these observations that a difference of 0:010; 
per cent. exists, or that 
Resistance of Reichsanstalt unit - Resistance of Laboratory 


unit 20:00010. ohm. , : à . (A) 


Comparison of the Unit of Resistance employed at the Board 

of T'rade and that of the Laboratory. 

The comparison of these two units is not so complete. Two 
platinun-silver units and one of manganin have been determined 
at both laboratories. The measurements taken at Teddington 
indicate that no change resulted during the journeyings of the coils. 
In addition one 1,000 ohm coil (Nalder 6,863) has been determined. 


Table XII.— Results of Measurements of various Coils at the 
Board of Trade Offices and at the Laboratory, February and 
March, 1903. 


Tempera- | Laboratory Deduced Laboratory 


ture. value. B.0.T. value.] value -B. O. T. 
Elliott 270 ..| 16-0 C. 100006 100010 |- 0-004, per cent. 
Elliott 264 ..| 160 C. 1-00008 1.00014, |-0-006, „ 
Wolff 381 ..| 160C. 1.00015 100021, |-0-006, „ 
Nalder 6,863 15:84 C. 999-13 gx em 


999 ˙13 


_ The exact relationship between the B. O. T. unit and that of the 
Laboratory is, therefore, still incomplete. It seems fairly certain, 
however, that 
Resistance of Laboratory unit—Resistance of B.O.T. unit 
= (00006 ohim, a difference of 0:006 per cent. 
From the two relationships— 
Resistance of Reichsanstalt unit Resistance of N. P. L. unit 
= 000010, ohm, 
Resistance of Laboratory nnit—Hesistance of B. O. T. unit 
— (0:00006 ohin, 


(B) 


we have 
Resistance of Reichsanstalt unit—Resistance of B.O.T. unit 
=0°00016; ohm, a difference of 0:016, per cent. 


IN. P. L. unit 101358 B. A. U. 


(C) 


The present values of the B.A. coils are as follows :— 


Table XIII. 
Coil Temperature. Resistance. Temperature coeflicient 
per 1 C. 
Flat 16:0? C. 1:00050 B.A.U. 0:000271 B.A.U. 
r i 100083 „ 0:000268 „ 
G 2: ! Q 00975 „ 0-000274 „ 
H $3 0:99976 n, 0 000280 
3,715 is 1:00050 ohm. 0:000307 ohm. 
269 x 1-00089 „ 0-000285 „ 
270 ys 1:00008 „ 0-000313 
288 : 10-0060 5 0.0031, „ 
989 : 10.0026 „ 000 2% „ 


The Wolff manganin coils of the Association are also given at 
16°C., with a temperature coefficient to be applied for small ranges 
of temperature only, since it is by no means a linear function. 


ma Table XIV. 
Coil. Temperature. ! Resistance. iere 
1.600 1600. 100012 ohm 0-00001ohm. - 
730 * 1-00002 „ 0-00001 „ 
341* i 1:00016 „ 0.00002 „ 
147 å 099800 „ | 000001, , 


As has already been explained, the values are given in terms of 
the Laboratory unit which represents 10? C.G.S. units of resistance 
as determined by Lord Ravleigh and Mr. Glazebrook at Cam— 
bridge; it has been assumed that the inter-comparison of the coils. 
enables that unit to be recovered. 

Appendices I. and II. of the present report afford the means of 
conecting this unit with these of the Board of Trade, derived from 
it in 1891, and of the Reichsanstalt, and also with the ohm or 
international ohin—the resistance, that is, of a certain column of 
mercury, 


APPENDIX II. 

The Relation between the International Ohm (106:300cm. Hg 
weighing 104221. grammes at 0 C.) and the Unit of Resistance 
employed at the N. F. L. Preliminary Note, by F. E. SMITH. 

(From the National Physical Laboratory ) 

The following measurements of six mercury tubes indicate the 

progress made in this inquiry, and also the relation obtained ;— 


| Conical 
L correc- a | b. 
| nds Theoretical! 
Tube. ee for "Calculated! Mean b—a. 
int. ohm. | ; 

Length at x 10° resistance measured 

OC. x of tube. resistance. 

Int. ohm. | Lab. unit. 
U 62-0731 56 62:1319 0:99905 0:99913 | 0°00008 
V 73:5000 18 TS A759 1:00033 1:000i1 |0:00005 
G 116:507 9 116°478 1:00025 1:00035 |0-00010 
X 65:6338 2, 65:7351 099997 100007 000010 
Y 62:1867 15 62-2382 0:99917 0:99926 0500009 
Z 68:5199 8 65:5057 1:00021 1:00029 0˙00008 


he — M 


| Thus, Laboratory unit of resistance = 0°99991 int. ohm. 
1065-291 


~ 106-300 
(The above figures are intended as merely provisional. } 


Int. ohm. 


With respect to the measurements of the cross-sections the 
uniformity of the results show that an accuracy of 0:001 per cent. 
may be relied upon. Four methods of measuring the resistance 
will be employed. At present only two of these are completed. The 
values in each horizontal line refer to different fillings ; they are 
quite concordant, as the values given in the following table show: 

Resistance in Laboratory (N. P. L. Units of Mercury Tubes. 


Resistance Resist. at Resistance | dpa at 
at 0°C. 0 C. Kelvin at O' C. 0°C. Kelvin 
Tube Potentio- double Tube. Potentio. , double 
meter. bridge. meter. bridge. 
; 0:99913 0:99913 Í + 1:00007 1:00007 
3 0°99912 0:99912 | X ...... 1:00006 1:00006 
. 099914 0:99914 - .1:00007 1:0000 
| 100011 | L00041 ||: 099926 | 0-910126 
N 1:000414 1:00044 | Y ...... 0-099027 0-u9926 
| 1-00040 1:00059. [ 099925099925 
| 1:00034 1:00035 | 1-00030 1:00030 
G 1:00036 | 100036 | Z ...... 1 1.00029 | 100029 
i 1:00035 1:00035 1 | 100029 1:00029 


— 


* No. 381 is a manganin coil belonging to the Board of Trade. 
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APPENDIX III. 


B .A. Il.) 
Difference of R/ Ro 
Date, 1903. ô R/ Ro from moan: 
Feb. 6 1.514 1.38688 — 0-00021 
UA n 1:505 1:38702 — 0:00007 
Aug. 7 .... 1:506 1:38708 — 0:00001 
„ 25 1:505 1:38712 + 0:00003 
„ 26 1:514 1:38722 --0:00013 
a 31l 1:506 | 138722 + 0:00013 
DEEP C Mean 1:5083 _1:38709 — 
Mean value of constants. 
Ru Ri FI 8 Ri / R., 
257905. . 357736 99:831 1:5083 1:38709 
l —  _BA—2 
Feb. 12 | 1:484 1:38867 - 0:00014 
„ 1 aea 1:499 1:38877 - 0 00004 
„ 24 1:495 1:38874 - 0:00007 
May 19 . es 1:38876 - 0:00005 
July 30 1:497 1:38880 — 000001 
Aug. 18 | 1:489 1:38863 —0-00018 
„ 21 $ 1:38901 + 0:00020 
„ 24 * 138890 + 0:00009 
„ 24 1-493 1:38889 + 0:00008 
» 26 1:491 1:38892 + 0-00011 
„ 31 1:489 13-8882 + 0:00001 
Mean 1:4912 1338881 E 
Mean value of constants. 
Ro Ri FI 8 RI / Ro 
257°172.... 357163 99:991 .... 14912 1:38881 
BAH 8, 
Feb. 9 1-511 1:38740 + 0 00010 
» 26 1:511 1:38730 0:00000 
Aug. 10 1:509 1:38714 | —0:00016 
„ 18 1:522 1-38732 4 0:00002 
s 24 1:511 1:38724 — 0:00008 
„ 25 1:515 1:38736 4- 0:00006 
„ 26 1:510 1:38731 4- 0:00001 
„ 31 1510 1138738 — + 000008 
mu Mean 1:5124 l 1:38730 EN 
Mean value of constants. 
R, It FI 8 Ri / Ro 
258367 39358434 100-069 1:5124 1:38730 
E B.A.—4. — . 
Feb. 11 1:485 1:38816 | — 0:00009 
„ 23 1-499 | 1-38833 + 0-00008 
„ 26 | 1-500 1:38826 | + 0:00001 
Aug. 10 1:497 | 1:38835 4 0:00010 
„ 18 1:473 | in e 
» 24 1497 138825 4 0-00000 
„ NN 1-494 1:38812 +0 00013 
» 9l M. | 15035 1.38826 000001 
— | Menn 1:4935 l 1:38825 "uM 
Mean value of constants. 

Ro R; FI ô R/ R. 
257627 357616 99-989 .... 1:4985 1:38825 
B.A.—7. 

257749 3857 771 100:022 1:506 1:38806 
Thermometer electrically heated to 1,400 deg. for two hours: — 
270-036 375:213 105-177 1:506 1:38919 


APPENDIX IV. 


The following table gives the resistance at a temperature of 60°F. 
(15°55°C.) of a wire of pure annealed copper 1 metre in length, 
having a mass of 1 gramme, as deduced from the most recent 
determinations. 

In making the reductions, the values for the temperature 
coefficient and for the density given by the author have been used. 


Table giving Resistance at 60°F. of a Wire of Pure Annealed 
Copper, such that 1 metre weighs I gramme. 


— 


Authority. Source of copper. | Reference. Mond 
Fitzpatrick ........ | Eleotrolytio ........ B. A. Report, 1890 |0:1475 
Swan and Rhodin .. Swan’s Copper. . Proc. R.S., 1894 |0:1493 

» (second sample) | Swan's Copper ...... Proc. R. S., 1894 |0-1486 
Fleming* .......... Swan's Copper ...... Phil. Mag., 1893 |0:1487 
Lagarde............ |Grammont Electrolytic| Hospitalier, 1894 |0-1438 

| | Mean value...... 0:1486 


* In reducing Prof. Fleming’s result, the density has been taken as 
8:91 grammes per cubic centimetre. 
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TOTAL AND FREE ENERGY OF THE LEAD 
ACCUMULATOR.* 


BY R. A. LEHFELDT. 


In choosing a subject on which to sddrees the opening meeting of 
the Faraday Society, it seemed to me I could not do better than 
deal with some points in the theory of the accumulator. It is a 
subject in which technical and scientific interests are thorcughly 
combined ; and it is, perhaps, not very generally known how com- 
pletely electrochemical theory has been found to barmonire with the 
experience of technicians, how satisfactorily it brings together many 
experimental facte, and how suggestive it is. I have little to say to- 
night that is new ; what I aim at is to bring into as clear a light as 
possible one salient aspect of physics as applied tothe lead accumulator 
of the technical electrician. 

The chemical reaction of the accumulator I take to be— 


4Pb+4PbO, + H, SO. PSO. H, O. 


(Read from left to right on discharge, from right to left on charge. f) 

That this, on the whole, accorde with the facts there can be no 
doubt. The evidence in favour of it—chemical, el«ctrical and 
thermodynamic— is a more than sufficient proof. It is quite possible 
that certain minor points are not explainable without taking other 
actions into account. Elb's observations on plumbic sulphate, 
Pb(SO:, seem to show tbat that substance plays an important part, 
at least in the formation of spongy lead. But it will not be necessary 
for my present purpose to pay attention to such possibilities, 

Taking the above equation to be correct, I wish to point out how 
the general laws of energy allow one to draw conclusions with regard 
to the EM. F. of the cell m which the reaction takes place. For the 
purpose of analysing the transformations of energy involved, the 
reaction on discharge may be regarded as consisting of three parts : 
(a) From the electrolyte of the accumulator remove one molecule of 
sulphuric acid (H:SO;) (b) Cause this to react with the dry solids 
Pb, and PbO. (c) Mix the molecule of water thus formed with the 
electrolyte. 

Action (b) is the same, whatever the concentration of the electrolyte 
may be; actions (a) and (c), on the other hand, involve that concen- 
tration. Accordingly, we may separate the energy, and, therefore, 
the E. M. F. of the reaction, into a fixed part, depending on (b), and a 

t varying with concentration, depending on (a) an (0) 

We bave then to determine the energy changes involved in these 
processes; the method is applicable to both the total and the free 
energy. It would be inappropriate to go at longt into the distinc- 
tion between these two quantities ; yet I cannot help remarking that 
the distinction, which has occupied physicists tor a quarter of a 
century, is not generally enough noted even now. And as the con- 
ception of free en is the most important of all in physical 
chemistry, it can ly be insisted on too much. It is, moreover, 
one of which it is very difficult to form avy mechanical image. 
When a chemical system suffers atransformation, such as that involved 
in the action of the accumulator, it loses a certain amount (some- 
times negative) of energy, and since all energy, indiscriminately, is 
capable of transformation into heat, it is only necessary to perform 
the reaction in a calorimeter to find out how much. But all energy 
is not indiscriminately capable of doing work—despite its name—and 
with a chemical change a certain amount of ability to do work is 
aesociated, this amount being distinct from the change in total energy. 
Moreover, ít is not mechanical work merely that is in this position ; 
many kinds of energy, perhaps all except heat, are freely inter- 
changeable amongst themselves, and yet not with heat. 

We have, therefore, to recognise two grades of availability in energy 
—not an indefinite gradation, which would perhaps be easier to 
understand, but two planes, so to say, a higher and a lower. With 
regard to the former, a chemical reaction has a certain energy 
value ; with regard to the latter, another energy value which may be 
either greater or less than the first. The value on the higher plane 
—i e., of chemical, electrical, mechanical actions—is called the free 
energy of the reaction ; that on the lower plane, of thermal actions, 
the total energy. And the total energy is “conserved” in any case ; 
the free energy is conserved if the action remains within the limits 
appropriate to the higher plane. 


(I.) Tora ENERGY. 


There are many ways of expressing the composition of a sulphuric 
acid solution. . It will be most convenient to choose the molecular 
fraction in the present instance—i.¢., if 2 molecules of H:SO: be 
mixed with 1-2 molecules of HzO, z is taken as the expression of 


the strength of the acid. As an instance of the meaning of this, 


* This Paper was placed before the first meeting of the Faraday Society 
in June. It was taken as read, and will be discussed in the autumn. 

+I have written the above equation with the quantities required to 
convey our ‘‘faraday” of electricity (96,600 coulombs). This, I think, 


is a practice that electrochemists might adopt generally, with advantage. 


y 
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I take an acid of ordinary strength, for which 2-005. This may be 


stated in various forms, as follows :— 


Molecular fraction .......... eese. z-0:05 
Composition . . q. HeSO,. 19H20 
Percentage by weigllllt. 22:27% H-501 
Grammes H:80, per litre .......... 258 

Normit tt ñ 5:26 equivalent per litre 
Dens i a e evo T 1:161 


Let y be the heat of reaction of the pure materials (process (b) 
above) tor the quantities shown in the chemical equation, and let Q be 
the heat of formation ofthe dilute acid used as electrolyte, per molecule; 
i e., Q is the heat evolved by mixing z H,SO, with (1—2) H,O. [In 
the example chosen, mixing 0 05 molecule or 4:9 grammes of strong 
sulphuric acid with 0:95 molecule or 17:1 grammes of water.] Q is 
found by experiment, and we have to express in terms ot it the 
changes of total energy involved in (a) and (c) Suppose the reaction 
to proceed to an infinitesimal extent, so that dz molecules. HS, are 
used up, and dz molecules H,O formed, for every molecule of elec- 
trolyte. Then the concentration which was formerly z has become 
z—dz. The heat evolved (negative in amount) in consequence of the 
removal of acid, and that (positive) due to addition of water to the 


electrolyte, are together expressed by — . d Hence in processes 


pA 


(a) and (c) the heat K (44) and the total heat of reaction of the 


d 
dz 

This conclusion, only in a less simple form, was, I think, first 
arrived at by Dolezalek,* to whom the theory of the accumulator 
owes 80 much. 

Q has been determined by J. Thomsen, Pickering and others. I 
have taken Pickering's numberst in the following calculations. When 
Q is plotted as a function of z the curve obtained is hardly regular 
enough to take differential coefficients off; I have therefore adopted 
the artifice of combining the graphical method with an empirical 
formula. Over the range required —4.e., from ~=0 to 20:25, the 
curve js roughly parabolic. 1 therefore choose a parabolic formula 
convenient for calculation—not necessarily the nearest to the truth 
that can be found—and draw a curve showing the differences between 
this and the experimental data. 

Before giving the numbers it is necessary to remark on the unit 
used. (Juantities of heat are properly expressed in joules—no elec- 
trochemist, I hope, will use the unsystematic, inconstant, aud 
unnecessary calorie. For electrochemical purposes it is desirable to 
express all heats of reaction per equivalent, and not as in thermo- 
chemistry, for molecular quantities ; but we may go a step further 
and divide the result by 96,600—the number of coulombs transported 
by an equivalent of matter. The result will be a number of volts 
corresponding to the heat of reaction, and one may be permitted the 
slight inaccuracy of saying, for brevity, the“ heat of reaction in 
volts.” It must be remembered, of course, that the number of volts 
thus arrived at is not that actually given by the reaction, but that which 
would be qiven if all its energy were spent in producing current. 

With this explanation, then, I may say that the heat of formation 
of sulphuric acid solutions is roughly Q=0 82 1 2:* volts. The 
deviations from this formula are too large to ascribe to errors of 
experiment ; I have therefore plotted them on a large scale diagram, 
To determine ddr I calculate from the above formula O 8— 2-42, 
which forms the greater part, and get the small correction by 
tangents to the curve, 

The results are given in the following table :— 


accumulator is expressed by y — 


[2] 
a 


dQ/dz (volts). dQ/dz (volts). 


0 0:787 0-10 0:557 
0:0025 0781 0:15 0:440 
901 0˙765 H 0-407 
Ay 0-680 0-20 0:340 
0:05 0˙674 0˙2⁵ 0:253 


it 0:579 
, From Pickering's measurements. Temperature, 18deg. 


These numbers give the variation of the total energy of reaction ; 
but we have also to find x in order to know the total energy itself. 
Two methods are available. 'The heat of reaction has been found 
calorimetrically in the case of acid of strength :—0:0025. Tscheltzow f 
gives for the molecular quantities 88,800 calories = 186,580 joules per 
equivalent, or 1'931 volts ; Strenitz,§ from a different series of reac- 
tions, 86,800 calories = 182,280 joules = 1:887 volts. 

Secondly, we may adopt the thermodynamic formula( E- Tr) H 
for the heat of reaction, where E= E. M. F., T= absolute tempera- 
ture, H = quantity of electricity. 


1 J. C. S., 57. 112. 
& Wied. 53, 698 (1894). 


* Wied Ann., 65, R96. 
4 C.R. 100, 1.458 (1885). 


If we adopt the same mode of expression for the quantities of 
energy as before, H —1, and the “ heat of reaction in volts” is given 


dE 
by E 147 merely. 


The degree of consistency between the data may be judged by the 
following table, in which y is calculated by both methods: — 


Temperature, 1ideq. 


- Heat of reaction. | d /d 
1-923 0:781 
1:879 do 
dE „ m dE. dE 
* 10^ ane po 
iT x ud 5 dT E 747 
k (m -0-020| 1:901 | 0-765 
+32 | 40:092| 1:910 0680 
+11 40:032. 9-065 0579 
+6 +0:017| 2:229 | 0-407 
+4 | 40011! 2:337 | 0-253 
l Mean 


| x 
2-104 Tscheltzow. 
. 9:660 Streinitz, 


2:666 
2-590 
2:644 
2-636 
2:590 


2:625 


The numbers in the last column should, of course, be constant ; they 
actually vary by 1 to 2 per cent. from the mean, which, considering 
the numbers aud difficulty of measurements involved, is fairly satis- 


Z=0 


2:3 
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factory. x, as calculated from the heat of reaction, is certainly too 
high, so it appears that this has been over-estimated ; the true 
heat of reaction is probably less than even Streinitz's value. T. 


the mean value of x and combining it with the 
d()/dz as the most trustworthy final results, we 
the figure, curve A. 


tabulated values of 
t what is shown in 


This is the tola! energy of the reaction 


4 Pb +4 PhO, + H S0, <= PbSO, + H30, 
expressed by its equivalent in volta, for various strengths of acid. 
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(ii.) FREE ENERGY, 


The free energy of a reaction may be estimated in various ways, 
and two of them have actually been worked out for the accumulator. 

(i) The first is to measure the E. M. F., E. For this multiplied 
by the quantity of electricity, F, flowing gives the electrical work 
done, EF ; or, abbreviating as before, we may express the equivalent 
of the free energy by the voltage E merely. Herein lies the extreme 
importance of E M.F. measurements in physical chemistry. 


(ii.) We may compare the free energy values in two solutions of 
dilferent strength by studying a process of distillation. If two 
accumulators with electrolytes of different densities be put in opposi- 
tion, the stronger will charge the weaker ; the total amount of Pb, of 
PbO. and of PbSO, will be unchanged ; but there will be less strong 
acid and more weak after the action is over. Now, just the same 
thing could be accomplished by distilling some water from the weak 
accumulator into the strong one, and some H,SO, from the strong 
into the weak. I need not go into details of the process, as these 
have been worked out by other writers; but is clear that if we take 
E as the measure of the free energy of the accumulator reaction with 
acid of a certain standard density, we can find what it is for any other 
strength of acid in terms of vapour pressures. 

I have collected and recalculated the best data I can find as to these 
two methode, and the results are shown in the figure. Curve B gives 
direct measurements of E.M.F. The other curve shows Dieterici’s* 
measurements ot vapour pressure at Odeg. But as the process of 
calculating electromotive power from this is not a eatisfactory one, I 
have reversed it and calculated the vapour pressure from the E. M. F.; 
the results are shown by small crosses near the vapour-pressure curve. 
The vapour pressure for z=0°05 is assumed. It will be seen that the 
other points lie near the curve of observation, but the agreement 
leaves something to be desired. 

The curve of free energy follows that of total energy, in its general 
course, The difference between the two represents, as is well known, 
the “latent heat” of the cell, or, otherwise stated, the term To it 
is consequently a measure of the temperature coeflicient of the cell ; 
this is positive over most of the range, but negative for very dilute 
acid, and zero for 2—0:006. For that concentration alone the free 
energy is equal to the total energy. This point was determined by 
Dolezalek, by direct experiment, as z=0 012. Here, again, though 
the experiments support the theory in a general way, the agreement 
is not quite what might be hoped for if the constants of sulphuric 
acid solutions were systematically redetermined. 


APPENDIX. 


If a is the change of free energy corresponding to the reaction (in 


equivalents) 
4Pb + 3PbO, + HSO, PbSO,+ H,O, 


when undiluted H., SO, is used; and if w is the free energy of formation 
of the mixtures :If,SO,.(1-z)H:O, then the change of free energy due 
to the above reaction when taking place in a solution of strength < is 

Q EE dip: 


— 
t 


The E.M.F. E of an accumulator is therefore found by dividing this 
quantity by the“ faraday " F (—96,600 coulombs), or 


S 1% dw) 
E= „ eS SE Pod (1) 


Now dw / dr may be found in terms of vapour pressures as follows: — 

Given one molecule of mixture of strength z, and a small quantity d: 
molecule of H,SO,, mix these and remove from the mixture dz molecule 
of HzO. We have then obtained one molecule of mixture of strength 
x-+dz, or in chemical symbols 
zH,SO, . (1—2) H40 + d:H9804,— (: + de) HSO... (1—:— d) HzO + d: HO. 
The change of free energy in this reaction is therefore dw/dz. To 
evaluate it, suppose the acid added and water removed reversibly by 
isothermal distillation. 

Let po» be the vapour pressures of pure water and of water in the given 
mixture respectively, pop, the vapour pressures of pure sulphuric acid, 
and of sulphuric acid in the given mixture respectively, R the gas con- 
stant, T absolue temperature. 

Then it is well known that 


de T log, Py - log, 0 .... 2) 
dx MEME " p) 
" 4621 log. y d log i 
Là Li = NI . di ee * . * . P 3 
Hence 12 U d: d. | (3) 
But in virtue of the thermodynamical relationt 
d log, p' di log. p 
2 — 1 — — - — 20. *. LÀ . L] [] . 4 
dz ui 2) dz (4) 


* Wied., 50, 61. 


+ For the history of this relation, see Ostwald Lehrb. d. Allg. Chemie,“ 


Vol. II. (ii.) p. 638. A 


We may eliminate from (3) the vapour pressures of sulphuric acid, which 
are too small to measure, and obtain 


„„ 


d z dz 
or, from (1) e r oes ·— s. o5 sn. s 5 (5) 
: E dz 


This equation may be made usc of either to determine E from p, or p 
from E; but in practice, allowing for the difficulty of obtaining trust- 
worthy empirical formula, it is the latter that is more satisfactory. For 
this purpose we may write— 

F / dE 
lo „ D —-—]sz -— 
. RTI az 


Direct evaluation of this integral involves the impracticable process of 
obtaining differential coefficients of the observed E. M. F. 8s. It is therefore 


necessary to integrate by parts“ 
P f [rte - Be) 
Edz - Ez}. 
J 


KT | 

The results given in the text and accompanying plates have been 
obtained graphically from data given by Dolezalek; f they are given in 
terms of the cadmium cell as 1:0220 volts. I have, therefore, reduced 
them in accordance with more recent determinations of the standard cell 
as being 10187 volts. Thus reduced they are 


dy, 


log. p= 


2. E. 2. E. 
Tor 1:881 a 2:096 
11 2:001 2:245 


ELECTRIC LIGHTING AND TRAMWAYS IN BEXLEY. 


A provisional order for generating and supplying electric 
energy for lighting and tramway purposes was obtained by 
the Bexley Urban District Council in the year 1899. "The 
work was taken in hand forthwith and has been brought to a 
successful conclusion, the works and tramway service having 
been officially opened yesterday. A characteristic feature of 
the undertaking is the adoption of both a single-phase current 
and a continuous-current supply. Alternating-current was 
recommended by the consulting engineers, Messrs. Mordey 
and Dawbarn, in connection with the lighting system, the 
reason being that the area to be supplied with lighting mains 
is very extensive. It is, in fact, approximately 10 sq. miles, 
and although not densely populated at present (the number 
of inhabitants being about 15,000) is rapidly filling up. 
For traction purposes the standard practice of employing 
continuous current has been adhered to. 

The generating station is situated in Bexley, 14 miles from 
the nearest point of the tramway. This site was chosen in 
order to get cheap transit of coal from the railway near by, 
as also for the purpose of utilising the waters of the River 
Cray in connection with the condensing plant. 

Steam is generated by three Lancashire boilers built by 
Messrs. John Fraser & Son, each 23ft. 6in. long and 7ft. 6in. in 
diameter. They are fitted with Bennis mechanical stokers 
which are driven by a continuous current motor off the tram- 
way 'bus bars; economisers are also employed. Coal is carted 
from the railway station and is tipped into the bunkers, an 
inelined way leading the carts to the necessary height. On 
its course to the engines the steam passes through a Schmidt 
superheater, the subsequent arrangement being such that this 
steam, flowing to the high-pressure cylinder, gives up a portion 
of its heat to the steam entering the low-pressure cylinder, 
thereby reducing the temperature of the steam entering the 
high-pressure cylinder to about 550?F.—i.e, a little below 
200deg. superheat. Initially the steam is superheated to 
300% F. The boiler room contains a Cole, Marchent and 
Morley jet condenser with a compound steam air pump of the 
Edwards type. A fuel economiser, constructed by Messrs. 
Arthur Lowcock (Ltd.), has also been erected, in addition to a 
large feed water tank and a water-softening plant by Messrs. 
Lassen and Hjort. The heat required for this apparatus is 
supplied by turning into it the exhaust steam from the Weir 
feed pumps, one of which is a stand-by. 


* Lehfeldt, Phil. Mag., April, 1901. 
t “ Theorie des Bleiaccumulators," p. 33. 
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The engine room is lined with glazed bricks, and contains 
two 150kw. Browett-Lindley compound steam engines, running 
at 375 revs. per min. and built for an initial pressure of 140lb. 
persquareinch. Directly coupled, both at the same end, are a 
150kw. single-phase alternator, working at 2,100 volts and a 
frequency of 50~ per sec., and a 150kw. 550-volt shunt-wound 
continuous-current generator. By this arrangement the load. factor 
of the steam engine is kept high throughout the time of running. 
Space has been left to accommodate two further generating 
units. A storage battery, consisting of 240 cells and of a capa- 
city of 400 ampere-hours—when discharging at 50 amperes— 
has been erected by the Hart Company. In conjunction with 
this, a Highfield automatic regulating booster has been 
installed. This is constructed to deal normally with 200 amperes 
at 60 volts ; for short periods a discharge of 400 amperes at 60 
volts may be effected, and the maximum boost is 100 amperes 
at 120 volts. A small 20kw. four-polar rotary converter serves 
for supplying the lighting network during the few hours of the 
night in which the steam engines are stopped. It is then fed 
by the accumulators. The switchboard is on standard lines, 
and was built by Messrs. Johnson and Phillips. 
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PLAN AND SECTIONAL ELEVATIONS 
oF TRANSFORMER KIOSK. 


A fitter’s shop is provided, easily accessible either from the 
engine room or from the boiler room. A suitable store room, 
excellent lavatory arrangements, which include a bath room, 
an engineer's office, and the accumulator room complete the 
building arrangements, The accumulator room is entirely shut 
off from the engine room and is only accessible from outside. 

From the power station the lighting current is conducted 
by high-tension lead-covered concentric cables to suitably 
situated transformer kiosks (see figure), of which seven 
have been erected and one is in course of completion. The 
cables are paper-insulated and laid in earthenware troughs, 
these being filled up with bitumen. In their upper part 
the kiosks contain either a 15kw. or 25kw. Westinghouse 
transformer, which reduces the pressure down to 400 
volts as measured between the outers of the three-wire 


secondary lighting supply. In the lower part high and 
low-tension switchgear is installed, the latter providing tor 
four outgoing secondary three-wire circuits. Connected up 
to the low-tension system are two Wright maximum demand 
indicators, and a recording ammeter, through which the 
middle wire is earthed, as required by the Board of Trade. 
All kiosks but one serve also as lamp posts, the street lighting 
being by electricity. For distributing the lighting current, 
low-tension triple-concentric and lead-covered cables have been 
utilised. They, too, are laid on the solid system. The length 
of high-pressure lighting feeders is about 10 miles, and the low- 
pressure distributors will, in the course of a few weeks, total 
81 miles, exclusive of the street lighting cables which serve 
about 142 miles of street, and connected up to which will be 
about 110 60 c.p. Nernst lamps and about 150 ordinary 32 c.p. 
glow lamps. | 

The tramway line (single track with passing places) connects 
Plumstead, the terminus of the existing horse trams of the 
Woolwich and South-East London Tramway Co., with North. 
umberland Heath, passing on its way through East Wickham, 
Welling and Bexley Heath. The total length of line is 
51 miles. Both the line construction and the rolling stock 
are of standard design. Six feeders supply the line with 
current at an approximate pressure of 500 volts. Twelve 
cars very similar to those running in Liverpool have, so far, 
been acquired. The car shed, however, can accommodate 
18. At the car shed there is also a paint shop, a blacksmith’s 
shop, and a carpenter's shop, as well as a mess room, an office 
and a store room. The tracks are supported on brick piers 
in such a way as to leave the whole floor clear below the 
cars in order to facilitate inspection, cleaning and repairs, 
Messrs. J. G. White & Co. were contractors for the permanent 
way, and Messrs. Dick, Kerr & Co. for the overhead equip- 
ment, the cars and the generators, the cables being supplied 
by the Anchor Cable Co. 

Sixpence per Board of Trade unit is the price charged for 
lighting purposes, and we are informed that 2,000 8 c.p. lamps 
have, so far, been applied for. No meter rents are to be 
charged, and the Council promises a discount on all bills which 
are promptly paid. Mr. Amos E. Barker is engineer and 
manager. 

The opening of the lighting and tramways system yesterday 
took place in the presence of the members of the Council and 
alarge number of guests, Mr. W. V. Hudson, J.P., chairman 
of the Council, performing the ceremony of switching on the 
current at the power station. An air of reality was given to 
this proceeding by the blowing of a fuse on one of the circuit 
panels. After inspecting the generating plant, the party made 
an inaugural trip on several gaily decorated cars over part of 
the tramway system. The track being single, with passing 
places, signal arrangements have been provided in places 
where the line is not in view for a sufficiently long distance, 
the Harrison-Jones system being employed. Some slight 
difficulty was found in keeping the trolley of the car in which 
our representative travelled on the line. This was unfortunate 
on an opening day, but it isa defect easily remedied. During 
the luncheon which followed, the efficiency and arrangement 
of the plant in the lofty and well-lighted buildings were 
favourably commented on, and the thoroughness and grasp of 
details shown by the consulting engineers in designing an 
carrying out the work was also eulogised, the undertaking 
being generally regarded as a model one in every respect. 


Electrical Signalling on Railways.—It is announced that 
the Westinghouse electro-pneumatic system of signalling has 
been adopted by the Lancashire and Yorkshire Railway Co. 
in connection with their new station which is approaching 
completion at Bolton. A few particulars concerning the 
principles of this system of automatic signalling were given m 


our series of articles dealing with the Paris Exhibition (The 
Electrician, Vol. XLVIL, p. 169). In the installation at Bolton 
the motors, which are placed as close as possible to the s 
and points, are driven by compressed air at 70lb. per square 
inch pressure. 
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CORRESPONDENCE. 


—— — 


OIL BREAK SWITCHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Mr. H. W. Clothier's letter in your issue of the 
25th inst. corrects a statement made by me in a Paper read 
before the British Association, and he has been good enough 
to send me a photograph of the Bankside switches of 1895, 
which is most interesting. 
priority, I cannot do better than to refer Mr. Clothier to an 
article by Mr. Eborall in the current number of Engineering, 
where in a footnote on p. 410 he states, ‘‘So far back as 
1891 Mr. G. W. Partridge got out a design for such (oil 
break) switches, which were made and put in service in 1892." 
To Mr. Partridge be the credit.—Yours, &c., 


Wallsend, Sept. 26. W. B. WooDHOUSE. 


THE SECOND *LAW" OF THERMODYNAMICS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In connection with the discussions on entropy, which 
have lately aroused such interest, the statement has often been 
made that the second law consists of the “ principle of the 
increase of entropy." This has been accepted apparently as a 
truism by everybody taking part in the discussions, no matter 
from what point of view they regard the subject. I should 
like to enter a humble protest against this general acceptance. 
]t is true that, in a number of chemical aud other cases 
which have been investigated, the reaction has been found 
to pursue that course which is accompanied by an increase 
of entropy. This, however, cannot be the determining 
cause of the reaction going in the direction it does. This 
latter must lie in the region of atomic and inter-atomic 
forces, in which region entropy and thermodynamies in 
general have no meaning. It is also obvious that the “ prin- 
ciple of the increase of entropy " cannot be a law of universal 
application (such as the energy principle) as some would have 
us believe. If it were true that the entropy of the universe 
tends to à maximum), it logically follows that the universe tends 
to a certain end state (state of complete inaction) in which the 
entropy is a maximum. The study of Nature, however, leads 
to quite the opposite conclusion—viz., that the universe has 
no end and is a cyclic process. The so-called second law is 
merely an empirical rule, and therefore that method of 
expressing it which yields most immediate practical results 
is to be preferred. Attempts to elevate it above this cause 
confusion of thought. Yours, &c. 

CHARLES C. GARRARD. 

Hollinwood, Lancashire, Sept. 24. 


Electrical Equipment of the North-Eastern Railway.—The 
electrical equipment of this line is gradually proceeding, and 
probably the line will be opened by about the end of Feb- 
ruary. The equipment of a short length is already completed, 
and bxpatimentar trains are being run on it, the first trial run 
having been made on Sunday last. A train consisting of two 
motor cars with a trailer between was employed, these being 
fitted on the Thomson-Houston multiple-unit system. The 
acceleration tests are reported to have been satisfactory, and 
in one run, it is stated, a speed of 45 miles an hour was 
attained, although the scheduled speed will probably be not 
greater than 30 miles. No extensive trials have been made, 
as the newly-equipped line has not yet reached as far as 
the railway company's car-shed. It is not improbable, however, 
that trials to schedule time will be made in about three 
weeks. The new power house not being complete, power 
is obtained from the Wallsend station of the Newcastle-on- 
Tyne Electric Supply Company (Limited). Fairly full par- 
ticulars as to the scheme were published in The Electrician, 
Vol XLIX., page 721, and the present volume, page 237 
(May 29th). 


With regard to the question of 


DEVICE FOR MEASURING FRICTION LOSSES 
IN BEARINGS. 


In a Paper read before the American Institute of Electrical 
Engineers, Messrs, Esterline and Reid described a device which they 
s pn ag when carrying out some investigations as to the hysteresis 
and eddy-current losses of armature stampings by means of a disc built 
up of the material to be tested rotating in a magnetic field. This 
device indicated any variation that might take place in regard to the 
frictional resistance of the bearings C of the dynamometer used. S5 
accurate is it said to be that the increase in friction caused by a 
ould of cold oil coming into contact with the bearing surface is 
readily detected. As this method may be used with equal success 
for determining directly the actual value of frictional resistance in 
bearings, a brief description of it may be of value. It is based, as 
will be evident from the illustration, on the same principle as a 
Prony brake, the bearing bushes taking the part of the brake blocks. 
The resistance of the ball bearings B is so small as to be practically 


Device for Measuring Frictional Resistance in Bearings. 


negligible. In the above illustration P, rigidly connected to the 


bearing bushes C, denotes a pointer, which moves over a scale, E, to a 
greater or smaller extent according to the value of the frictional 
resistance caused by the shaft S rotating in the plain bearings. 


Attached to the pointer is a spring, D, which may be adjasted by a 


nut, F; it is obvious, that the pull of the spring will bilance at any 
moment (if no regard is taken of the practically negligible resistance 
r 


of the ball bearing), the moment of friction ensuing from the plain 


bearing. i 


LEGAL INTELLIGENCE. 


EE i 


Speed of Electric Tramcars. 


At Lambeth (London) County Court on Wednesday, before Judge 
Emden, Joseph Beardshaw sued the London County Council for damages 
for personal injuries. On July 12 plaintiff was crossing Camberwell New- 
road in & waggonette when one of the London County Council electric 
tramcars struck the rear of the vehicle, smashing it and knocking out 
several of the occupants. The waggonette came out of a side street at 
a slow trot, but there was much difference amongst the witnesses as to 
the speed of the tramcar, some suggesting 10 and others 15 or 16 miles 
an hour. The driver of the car was not present to give evidence, and 
counsel for defendants said he could not accouunt for his absence. He 
was still in the County Council’s employ, and had been 20 years a driver. 

Mr. JOHN H. RIDER, electrical engineer to the Council, stated that 
the proper speed of the car for level roads was 10 miles an hour. It was 
possible, by turning the handle 180deg., to increase the speed to 18 or 
20 miles an hour. Under ordinary conditions the cars going at 10 miles 
an hour could be pulled up in their own length (33ft. Gin.). 

Judge EMDEN said he could not agree with the iden of the technical 
witnesses that because 10 miles an hour was the limit that was not too 
great a speed, especially along a road studded on each side with side 
streets from which traffic was always coming. He held that the speed 
was over 10 miles an hour, and that the driver had not got the car under 
proper control. Even 10 miles an hour was too rapid a pace in a place 
like the Camberwell New-road. He hoped the London County Council 
could devise some check on drivers, as it was proved they could put on a 
speed of 18 to 20 miles an hour. But the most dangerous misapprehen- 
sion was because 10 miles an hour was the limit that speed might safely 
be used. He awarded plaintiff £21 damages. 

Four other persons injured on the same occasion were awarded damages 
varying from £7. 10s. to £21. 


Bond v. The British Electric Street Tramways (Ltd.). 


On Wednesday Mr. Justice Bucknill agreed that this action (for an 
injunction to restrain defendants from dealing with assets) should stand 
over for another week. 
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Re Electric Tramways Trust (Ltd.). 


This matter was referred to before Mr. Justice Bucknill on Wednesday. 
It was & petition for compulsory winding-up. Mr. Justice Walton, before 
whom the ease came on Sept. 9, made an order for continuing winding- 
up under the supervision of the Court and the appointment of an addi- 
tionalliquidator. As the petitioner (Mr. Bratby) did not, however, ask 
for a supervision order, it was necessary now to amend the petition. 

His lordship made the order as asked, the costs to be paid out of the 
assets of the company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


The Commissioners for the Port of Calcutta require an experi- 
enced mechanical engineer as superintendent of machinery, which 
includes the charge of the Commissioners’ workshops, hydraulic 
machinery, locomotive rolling stock, electric power station, and 
lighting steamers, light vessels, launches and other craft. Salary 
Rs1,000 per month. The engagement will be for three years. 

The Commissioners also require a mechanical engineer as an 
assistant to their superintendent of machinery. Salary Rs600, 
rising in annual increments of Rs50 to Rs750. Applications to 
the Conunissioners' London agent (Mr. J. H. Apjohn), 17, Victoria- 
street, S.W. See advertisements. 

Leek Urban District Council require a resident electrica] engineer 
to take charge. under superintendence and direction of the consult. 
ing engineers (Messrs. Burstall and Monkhouse), of the erection of 
electricity generating plant and the laying of electric mains. 
Salary £150 per annum. Applications to the clerk to Council (Mr. 
C. Henshaw), Town Hall, Leck, by noon Oct. 15. See advertisement. 

Belfast Gas and Electric committee require an engineer-in charge. 
Salary £2. 5s. per week. Applications to city electrical engineer 
(Mr. Victor A. H. M'Cowen) by Oct. 7. See advertisement. 

Aldershot Urban District Council require a junior assistant 
engineer. Applications to resident electrical engineer (Mr. Frederick 
Garside), Electricity Works. Grosvenor-road, Aldershot, by Oct. 10. 
See advertisement. 

A superintendent of electric lighting and an assistant electrical 
engineer are required for service under the Government of Lagos. 
Salaries £400 and £300 per annum respectively ; appointments 
for two years. Applications to Crown Agents for the Colonies, 
Downing-street, London, S.W.,up to Oct 7. Inquiries may be 
addressed to the consulting engincers, Messrs. Preece and Cardew. 


Tipperary (Ireland) Technical Instruction committee require a 
science teacher. Salary £120 per annum. Applications by Oct. 8 
to Mr. P. J. Flynn, Gurranekeagh, Kilmallock. 

Swindon Education committee require a lecturer in physics at 
the Swindon and North Wilts Technical School. Salary £150. 
Applications by Oct. 7. 

An assistant master for mathematical and elementary science is 
required for King’s College, Bangkok. Applications to Mr. W. A. 
Evans, Siamese Legation, 23, Ashburn-place, London, S. W. 


Mr. Hubert A. Goodyer of Birkenhead has been appointed chief 
clerk of the tramways department, and Mr. Bernard Andrews of 
Bradford tramways inspector at Walsall. 


Mr. C. B. Kunies has been appotnted evening lecturer in elec- 
trical design at the South-Western Polytechnic, Chelsea. — Mr. 
Kunies was a student of the Central Technical College, Exhibition- 
road, London, and is now engaged with Messrs. Evershed and 
Vignoles (Ltd.). 

Mr. T. T. Rankin, B.Sc., of Coatbridge Technical and Mining 
School, has been appointed principal of the Wigan Mining and 
Technical College. 

King’s Norton and Northfield District Council have appointed 
Mr. L. G. Roberts of Devonport clerk of works for the construction 
of the permanent way of the Pershore-road tramways. 

Mr. Guy Barlow, B. Sc., has been appointed lecturer in physics 
and Mr. T. 8. Moore, B.A., lecturer in chemistry at the University 
of Birmingham. 

Mr. Crinks has been appointed junior assistant engineer nt Bristol 
electricity works. 

Mr. J. T. Mertens of Hove has been appointed assistant electrical 
engineer at Londonderry. 

Mr. S. C. Rhodes, Wh.Ex., has been appointed head of the 
engineering department of the Gordon College at Khartoum. 

Mr. Reginald G. Roberts of Liverpool has been appointed junior 
switchboard assistant at Lancaster Corporation electricity works. 

Mr. Win. McBretney, B. Sc., is leaving Lancaster to take up an 
appointment as charge engineer at Ipswich. Mr. McBretney, 
besides the duties of the power station, has taken a great interest in 


assisting in the development of the electrical laboratory at the 


Storey Institute, and leaves Lancaster with the good wishes of the 
staff at the power station and the Institute. 


Morecainbe Corporation received 135 applications for the position 
of borough electrical engineer in succession to Mr. R. Pape. The 
Electric Light committee reduced this number to the following 
three :—Mr. W. W. Hall, chief assistant engineer at Bootle; Mr, 
C. H. Yeaman, chief assistant at Islington; and Mr. J. J. Har. 
greaves, consulting engineer, Morecambe. On Wednesday the com. 
mittee's choice fell upon Mr. Yeaman, who has been many years at 
Islington, London, N., with Mr. A. Gay, and has collaborated with 
Mr. Gay in the authorship of a well-known work on “Central 
Station Electricity Supply.” 

Mr. S. D. Chalmers, M.A. (Sydney), B.A. (Cantab), has been 
appointed head of the new department of technical optics at the 
Northampton Institute, Clerkenwell, London, E.C In order to 
preserve continuity in the lecture arrangements Dr. Drysdale will 
continue for this session his lectures on the design of optical 
instruments. 

Mr. Chalmers was born at Wallsend (N.S.W.) in 1877, was educated at 
Sydney High School, obtained a mathematical scholarship at matricula. 
tion at the University of Sydney, the B.A. degree in 1897, was University 
medallist in mathematics and qualitied for examination for M.A. in 189s, 
being elected University travelling scholar. He entered at St. John's 
College, Cambridge, in 1898, was elected foundation scholar 1899. and 
graduated in 1900 as 13th wrangler. He then became assistant lecturer 
in mathematics at Owens College, Manchester. In 1900 he was appointed 
lecturer in mathematics and mathematical physics at the Royal Naval 
College, Greenwich. He has acted as consultant mathematical optician 
to Messrs. Chance Bros., and has been engaged on many original optical 
investigations. 


EDUCATIONAL NOTIOES. 


University Oollege, London.— The courses of instruction in 
mechanical, civil, municipal and electrical engineering. and in 
architecture, begin on Oct. 6. Particulars of the courses, scholar- 
ships and of the matriculation examination may be obtained from 
the secretary, Mr. T. Gregory Foster, Ph.D The college contains 
spacious mechanieal aud electrical engineering laboratories, work. 
shops, drawing office, museum and lecture theatres. An advertise- 
ment contains further particulars as to fees, &c. 


Borough Polytechnic Institute, London.—A course of lectures 
and laboratory work on electrical and magnetic testing will be given 
by Dr. John Henderson, F. R. S. E., on F riday evenings from 7.0 to 
10 p.m., commencing this evening (Oct. 2) Detailed syllabus of the 
course may be obtained from the principal, Mr. C. T. Millis. See 
also advertisement. 


Royal Technical Institute, Salford.— The calendar for the 
eighth session of this Institute has reached us, and is a volume 
dealing very fully with the educational facilities offered at Salford 
in all branches of engineering, mathematies, applied physics 
chemistry, building trades, textiles, art, ke. The numerous plates 
interspersed throughout the calendar give excellent views of the 
various laboratories, workshops, testing rooms, galleries, &. 
provided for the convenience and instruction of students. The 
particulars given show that the electrical engineering department 
at the Institute is well equipped, and that this subject forms a very 
important branch of study. The principal of the college is Mr. Win. 
Wilson, M.A., Mr. W. Beckit Burnie, H. I. E. E., is head of the 
department of applied physics and electrical engineering and chief 
lecturer in electrical engineering, and Mr. F. M. Saxelby, M. Se., 
B. A., is head of the mathematical department and chief lecturer. 


½ñ⸗ —.ñ8 ..... 


Abingdon.—The Council have rejected Messrs. F. Suter & Co.s 
offer to erect electricity works on condition that the Council pro- 
vided the capital, the firm erecting and maintaining the works for 
a number of years. In the meantime the Abingdon and Distriet 
Electrie Lighting Co. has notified intention to apply for a pr 
visional electric lighting order. l 

Accident.—We regret to learn that Mr. Wm. C. Hart, assistant 
electrical engineer at Plymouth, met with a serious accident on 
Monday while placing a new overhead wire in position in Westwell- 
street. He was knocked down from a ladder tower, receiving severe 
injuries. including a broken leg and concussion of the brain. He 
was removed in an unconscious condition to the South Devon 
Hospital. 

Advancement of Apprentices.—Messrs. Richardsons, West 
garth & Co., Hartlepool, have prepared & scheme for the advance 
ment of their apprentices, which is to be adopted forthwith at their 
works. Following are the chief points of this scheme :— ded 

At the end of September each year each apprentice will be awar?“ 
marks as follows :—For each approved examination in science or m ee 
tical mathematics passed during the year, 20 marks; for time-keeping.a mat" 
mum of 40 marks; for good conduct, perseverance and progress m the wort 
shops, a maximum of 40 marks. An examination in practical maten e 
will be held at the works in May each year for apprentices who have atten 


| not less than 25 lessons in this subject at the evening classes during &* 
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session, but who have not passed the science examination in mathematics, 
stage 1. An apprentice obtaining 60 conduct marks will have 6d. added to 
his weekly rate of pay for the ensuing year, and a proportionate increase 
for any excess of 60. Under this arrangement, if an apprentice has 
passed in two science subjects he will be entitled to 40 marks, for very 
good time-kceping, 40 marks, and for general good conduct, perseverance 
and progress in the workshops, 40 marks; total 120. This will entitle him 
to an increase of 1s. per week, these payments ceasing on the termination 
of apprenticeship or on dismissal. An apprentice obtaining, say, 30 marks 
for time-keeping and 40 for good conduct, perseverance and progress (total 
70 marks) his rate of pay would be increased 7d. per week, and so on. 
No payment will be made to apprentices obtaining less than 60 marks, 
and apprentices who fail to obtain any marks for time-keeping, good 
conduct, perseverance and progress will be subject to dismissal. 

Aston Manor.—The electricity supply works which have been 
erected by the Aston Manor Urban District Council were opened on 
Tuesday. & brief description appeared in our issue for Aug. 28, 
p. 764. The works have been designed as a combined electric 
lighting and traction undertaking, but the council have only quite 
recently acquired the Birmingham and Aston Tramways Co.’s lines 
at a cost of £61,000. A scheine of reconstruction, to cost £50,000, 
is, however, now being considered. 

Australia.—The Australian Mining Standard states that an 
electric tramway system, to cover 63 miles of route, is to be installed 
at Townsville, Queensland, the Corporation receiving 10 per cent. of 
net profits. 

An electricity generating station is to be erected at Stanford 
Merthyr Colliery, South Maitland, for lighting the pits and surface 
works and the town of Kurri Kurri. 

Balmain (N. S. W.) municipality are considering the adoption of 
electric lighting for the town, as it is estimated that the price paid 
for gas lighting would be more than sufficient to pay the annual 
charges on the capital required for establishing electricity supply. 


Barking.—The receipts of the electricity department during the 
past year were £5,697. 168. 3d. and the expenditure £5,678. 14s. 

The electric tramway is ready for official inspection. 

Belfast.—The Law committee bave retained Mr. C. H. Merz as 
consulting engineer in connection with the bill which is to be pro- 
moted for powers to construct and equip electric tramways in the 
city. A preliminary report has been prepared by Mr. Merz in which 
the capital expenditure of the proposed scheme, including the 
purchase of existing lines, is put at £664,621. 

Bideford — Messrs. Willey & Co. offer to submit proposals for 
erecting electricity works when a provisional order has been obtained 
by the Council, but the latter have not yet come to a decision. 

Bradford —An extension of the Corporation electric tramways 
to Birkenshaw was opened on Wednesday. 

The special committee appointed to consider the advisability of 
amalgamating the Electricity and Tramway committees have 
decided by four votes to three against the proposal. 

The arrangement for posting letters in boxes attached to the 
Corporation tramcars was recommenced yesterday (Thursday), and 
facilities are afforded for a later posting of letters after the last 
evening clearance from wall and pillar boxes. 

Bristol.---The salary of the deputy city electrical engineer (Mr. H. 
Herbert Couzens) has been increased from £300 to £350 per annum. 

Brynmawr.—The Council have unanimously decided to apply 
for a provisional electric lighting order. 

Buenos Ayres.— Thie Leview of the River Plate states that the 
director of public lighting has now published portions of his report 
on the proposed municipal electricity undertaking. The scheme 
would necessitate a loan of $16,000,000, repayable in 25 years, and 
it is proposed to make the initial capacity of the station 40,000kw. 

Mr. W. Leitzer has applied, on behalf of a European syndicate, 
for a 50 years’ concession for the construction of an overhead 
electric trainway in the city 15km. in length. 

The City of Buenos Avres Tramway Co. is to be granted an 
extension of their concession to 1968 to enable the company to 
convert their lines to electric traction. 

Messrs. Varela and Cuneo have secured a concession for, and will 
shortly commence the construction of, an electric tramway from 
Buenos Ayres to the Tigre. 

Oardiff.—At Tuesday's Council meeting the chairman of the 
Lighting committee (Ald. Carey) stated that on the working of the 
electricity departinent for the past year the profit was C3, 647. 19s. 5d., 
against £1,117. 118. 4d. in the previous year. The grants from the 
rates in aid of the undertaking since its inception had been 
£4,719. 8s. 6d., and of this £2,000. 19s. 11d. was repaid last year, 
while this year there is, if required, £2,569. 17s. 11d. additional. 

City of London.— At the meeting of the Common Council to-day 
(Friday) a resolution will be submitted by Mr. F. G. Dray instruct- 
ing the Bridge House Estates conunittee to consider the desirability 
of allowing the London County Council to continue their electric 
tramways from the south side of Southwark Bridge over the bridge 

into the City. 
... Qlitheroe.— The Town Council have decided to apply for a 
provisional electric lighting order. 


af 


Dublin.—On Wednesday an inquiry was commenced into the 
application of the Corporation to borrow £48,000 for extra expen- 
diture in connection with their electric lighting scheme, and also 
£28,500 to enable the Corpotation to give a supply of electric current 
to the Clontarf district. 

After the usual statistics had been given by the Corporation law agent 
(Mr. Ign. Rice), the consulting engineer (Mr. Robert Hammond) supplied 
technieal details. He stated that the original scheme was sanctioned in 
May, 1900, and the vnrious headings under which it was proposed to 
spend the money originally sanctioned (£254,000) were set forth in his 
report then presented. Separate specitications were issued for the sepa- 
rate pieces of work, and by cutting up the work in that way they were 
able to get tenders almost exclusively from manufacturers. He put 
in a list of the whole of the contracts, with the amounts of the addi- 
tional contracts, and the total, with these additions, was £302,500. 
Mr. Hammond then went seriatim through the various contracts, and 
explained the causes for the extra expenditure. The various items were :— 
Machinery Amount sanctioned £63,059, commitments £63,550. 16s. 7d. ; 
saving £308. 3s. 5d. Accumulators £800, spent £751. 138. 6d.; saving 
£48. Gs. 6d. Electrical instruments and switchboard at generating 
works £2,000, £2,304; excess £304. Mains and services £108,769, 
£123,304; excess £14,535. 198. 5d. Subway under canal nil, £2,785; excess 
£2,785. Sub-stations and distributing apparatus £28,535, 4 29, 733. 10s. 3d. ; 
excess £1,198. 10s. 3d. Meters £4,000, £5,279. 128. 6d.; excess 
£1,279. 12s. 6d. Demand indicators, nil, £2,000; excess £2,000. Public 
lamps £11,000, £12,741. 7s.; excess £1,741. 7s. Buildings £21,700, 
£32,076. 168.; excess £10,976. 16s. Coal stores at Pigeon House nil, 
£3,174. 168.; excess £3,174. 16s. Site nil, £2,125. 13s. lld. ; excess 
£2,125. 13s. 11d. Professional services £12,300, £15,508. 168.; excess 
£3,208. 16s. Clerk of works, &c., £1,537, £4,300; exces: £2,763. Mis- 
cellaneous, nil, £2,262. 18s. 10d.; exceas £2,262. 18s. 10d. Total amounts 
sanctioned £254,500, total commitments £302,500 ; excess £ 18,000. 

In reply to the inspector r Cowan), Mr. Hauuoxp stated that after 
consideration of the two alternative ways of generating at the Pigeon 
House Fort he finally adopted the high-tension system. 

Mr. CowaN: You have adopted the cheaper system, and there was & 
saving of £6,000?—Yes, but I have spent the amount so saved on 
machinery and other items. 

But should you not have had this money to spare ?—Yes ; but I should 
not then have had the continuous are lamps, and I should not have spent 
43.000 in generators in Fleet-street. 

Where are the accumulators being used ?-- At Pigeon House. 

It was proposed that the transformer stations should be underground. 
By whose advice was that change made?—By my advice, I found that 
overground sites were available, and I would rather have overground sites. 
Underground stations are not free from the risks of dampness, and it is 
more convenient to enter overground stations. 

Do you know that this change was made without the sanction of the 
Local Government Board ?—1 am very sorry for that. 

Do you consider that underground or overground sub-stations would be 
the cheaper Had we put them underground my estimate would have 
been largely exceeded. 

Questioned as to the extension of the engine house for the accommoda- 
tion of extra plant and boilers, Mr. Hammond said the original plans 
were for an engine house of a certain length. That length was afterwards 
exceeded. 

Mr. Cowan: It is strange to find all these changes. 

After further evidence theinquiry was adjourned till to day (Friday). 


Ooventry.—In future, the charge for current for power to con- 
sumers of 2,500 units per quarter will be 11d. per unit for the first 
2,500 units and 1d. per unit beyond. 


Croydon.—The Corporation are asked to extend the electric 
tramway system into the Upper Norwood district. 


Dukinfield. The Council decided on Tuesday by 10 votes to six 
not to favour any extension of the electric tramways undertaking of 
the Stalybridge, Hyde, Mossley and Dukintield Tramways and 
Electricity Board. 

Dundee.—The Council intend to promote an omnibus bill next 
session to obtain powers (inter alia) to borrow £70,000 for extensions 
of the electricity undertaking. 


Blectric Coal Conveyors —In anticipation of a large increase 
in the export of coal from Natal, it is proposed to erect coal handling 
plant capable of shipping 1,500 tons an hour at Durban port, The 
scheme, which has been drawn up by Mr. Arthur Koppel, and is 
estimated to cost £60,000, has been referred to Sir John Wolfe 
Barry and Sir Charles Hartley for consideration and report. Similar 
plant has been designed for Delagoa Bay. In both cases the plant 
has been designed to be operated electrically. 


Eleciric Power in Connaught.— Efforts ave being made to pro- 
mote a bill for the incorporation of a company for erecting electricity 
generating stations and for the supply and distribution ol electrie 
energy for lighting and power throughout Connaught. It is pro- 
bable that water power available in the proviuce will be utilised in 
the generation of current. The consulting engineer is Mr. 5. G. 
Fraser. A preliminary meeting of persons interested in the project 
will be held at Castlebar on 23rd inst. 

Exeter.— The Klectrie Traction committee recommend the 
appointment of Mr. J. E. Waller as consulting tramway engineer, 
to ascertain the value of existing tramways. A deputation consist- 
ing of councillors, the borough electrical engineer (Mr. H. D. 
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M unro) and the borough surveyor has been delegated to inspect the 
G. B. surface-contact system of tramways at llford, and to visit 
Bournemouth and report on the system adopted there. 

For the 15 months ended March 31, the borough electrical engi- 
ner (Mr. H. D. Munro), reports that the net profit on the elee:ricity 
undertaking was .£2,360. The accumulated profits and reserve 
fund now amount to nearly £6,000. 


Germany.—Mr. Consul-General J. Schwabach has reported upon 
the trade of Germany for the first half of 1903, and records continucd 
depression in the German electrical industry which has been so 
marked a feature of the past three years. The result is that the 
cutting of prices continues. The following particulars of recent 
amalgamations of clectrical undertakings in Germany somewhat 
amplify the particulars previously given in our columns: — 

The combination between Siemens and Halske and the Schuckert 
Works has resulted in the formation of the Siemens-Schuckert-Werke 
Aktien Gesellschaft, a joint-stock company, with a capital of £4,500,000, 
of which £4,000,000 is fully paid. Of this capital £2,252,500 is con- 
tributed by Messrs. Siemens and Halske and £2,247,500 by the Schuckert 
Works. A complete amalgamation has not been effected, for Messrs. 
Siemens and Halske retain and work independently their department for 
supplying plant and apparatus for telegraphs and telephones, block and 
railway signalling plant, incandescent lamps and carbons. After a 
transitional period of six years profits will be divided between Siemens 
and Halske and Schuckert in the proportion of 55 and 45 per cent. 
respectively, and during the transitional period (until 1908) Siemens and 
Halske's share in the profits will be higher. 

The association between the Allgemeine Elektricitits Gesellschaft and 
the Union Elektricitäts Gesellschaft provides for a pooling of the profits 
for à period of 30 years and their distribution among the two companies 
according to a fixed scale. The capital of the Allgemeine Elektricitits 
Gesellschaft is £3.000,000, that of the Union £1,200,000. 

The Allgemeine Elektricitits-Gesellschaft has recently acquired an 
interest in the Aktiengesellschaft Gebr. Körting, Hanover, which has a 
share capital of £500,000. 

The business of the Lahmeyer Electric Co., Frankfort, was again 
unsatiafactory for the year ended March 31, 1903, although the loss 
(£18,585) was much smaller than that sustained in the preceding year 
(£124,090). This unfavourable resalt is attributed to the extremely low 
prices ruling at the end of the financial year and the lack of remunerative 
orders in the second half. 

A Gesellschaft fiir drahtlose Telegraphie m.b.H. (Wireless Telegraph 
Co., Ltd.) has been registered by the Allgemeine Elektricitiits Gesellschaft, 
and the Gesellschaft fiir drahtlose Telegraphie, System Prof. Braun and 
Siemens and Halske, G.m.b.H. The new company has acquired the 
patents, inventions and methods of the Braun-Siemens and Slaby-Arco 
systems, also the sole utilisution of all inventions and improvements 
relating to wireless telegraphy which may in future be made by Siemens 
and Halske, the Allgemeine Elektricitits Gesellschaft and Profs. Slaby 
and Braun. Electric plant for installations of wireless telegraphy will 
be supplied by the Allgemeine Elektricitiits Gesellschaft and Siemens and 
Halske. The share capital of the company is £15,000. 

The Deutsch-Atlantische Telegraphengesellschaft, owners of the first 
German transatlantic cable, pays a dividend of 5 per cent. on its capital 
of £1,050,000. To meet tbe cost of a second transatlantic cable 
41, 000,000 will be issued in 4 per cent. bonds, the interest for which is 
practically guaranteed by the Imperial Government, as the empire pays 
& fixed sum for the use of the cable. 

The Brown, Boveri Co., Mannheim, are now building & steam turbine 
for the Kheinisch Westfälische Elektricitétswerke at Essen, Westphalia, 
for driving a three-phase alternator (5,000 volt, 5,000kw.) and a con- 
tinuous-current dynamo (600 volt, 1,500kw.) coupled directly. 10,000 M. p., 
measured at the shaft of the turbine, are necessary as motive force. 
This is considered to be the most powerful steam dynamo extant. 


Government Department Contracts.—In a rcturn just issued 
particulars are given of “the contracts made in the United King- 
dom for manufactured articles by the several Government depart- 
ments for the year ended March 31, 1908, either with contractors 
outside the United Kingdom or with contractors or agents who 
obtain the articles from abroad." The items set out, which only 
refer to articles that it is possible to obtain in the United Kingdom, 
include the following :— 

Admiralty.—Automatic screw machine, 4395; carbons, £247; eleatric 
drills, £59; lubricating oils, £10,344. 

War Oflice, —Ammeters, £20; electric light carbons, £699; electric 
arc lamps and parts, £522; machine tcols, &c., £4,468; electric motors, 
&c., £4,125; operator's telephones, &c., £4,507; projectors for search- 
lights, £370; rails and fishplates, £149 ; projector reflectors, £110. 

Post Oftice.—Hughes' type instrument, parts, £32. 8s. ; other telegraph 
apparatus (principally protectors and heat coils), £3,765. Os. 9d. ; tele- 
phone apparatus, £83,676. 28. d. ; ebonite goods, £810. 19s. 7d. ; electric 
light apparatus and fittings, £286. 14s. 7d. ; tools, £290. 5s. 2d. ; insula- 
tors, special, £115. 4s. 2d. ; electric light and other carbons, £1,048. 13s. 9d.; 
brass for screws, £250. 

Hamilton (N. B.) — Public electric lighting was inaugurated on 
Monday, when Provost Keith switched on the current to 65 Bremer 
are lamps. The electricity station has been erected and equipped 
by Edmundson's Electricity Corporation, and the resident electrical 
engineer is Mr. T. M. Colson. For some time past a supply of 
current for private lighting hus been available. 


Harrogate.—The Electrie Light committee have been authorised 
to purchase u Curtis steam turbine for the electricity works. 


Hey wood.—The Council have decided to give notice to the Bury, 
Rochdale and Oldham Steam Tramway Co. of intention to purchase 
so niuch of the company's undertaking as lies within the borough. 
The Corporation will equip the lines for electric traction and lease 
them to Rochdale and Bury Corporations. An endeavour will be 
made to induce Manchester Corporation to extend their lines from 
Middleton to Hev wood. 


Infirmary Lighting.—The new Wolverhampton infirmary and 
workhouse, which was formally opened on 24th ult., is lighted electri. 
cally. The electric lighting plant consists of two Belliss-E.C.C. 
sets, cach capable of giving 66kw. at 205 volts; the steam pressure is 
120lb., and the engines exhaust into the heating system. A battery 
of Chloride cells is provided to discharge at the rate of 9kw. for nine 
hours, and an E.C.C. booster is used for charging. There are 
about 2,200 lights fixed, and the feeding points are connected by 
B. I. W. lead-sheathed mains laid along the pipe trunks. The instal. 
lation has been carried out by Messrs. Woods, Slacke & Co., 
Blackburn, to the specifications and plans of Mr. David Stevenson, 
Westminster. A coraplete system of telephones, watchman's tell. 
tales and bells is included. 


Isliogton (London).—To encourage the demand for electric 
current for power, the Electricity committee recommend the adop. 
tion of a sliding scale in the case of all electricity consumed between 
midnight and 6 p.m.: Up to 2,000 units, 2d. per unit; 2,000 to 
20,000, 14d. ; 20,000 and over, 14d. 

Ivory Coast (West Africa).—Telephonie communication has 
recently been established between Bassam and Bingerville, and 
several other parts of this French colony are either now or will 
shortly be in telephonic communication. Bingerville is the seat of 
Ivory Coast government. 

Keighley.— The Corporation intend to apply for power to sell 
and let on hire electric motors, fittings, &c. 

Leicester.— The capital expenditure of the electricity department 
now stands at £219,944, or £40,128 in excess of the borrowing 
powers, but a resolution has been passed by the Council to apply 
for sanction to borrow a further £100,000. The expenses of the 
department for the past year, which included cost of generation 
(43.572), distribution (£542) and management (£745) were £5,997, 
an increase of £2,755. Receipts from sale of current were £12,441, 
increase £2,261, from meter rents £508, and with miscellaneous 
reccipts the total was £13,082, showing a gross profit of £7,084. 
After deduction of rates (£1,097) and paying interest and sinking 
fund (£2,545) there was a net profit of £1,801. The extension of 
the works is complete, and Leicester has, the Electricity committee 
claim, one of the finest stations in the country. 


Light Railways.—Tratford Park to Irlam Lock section of the 
West Manchester Light Railways has been withdrawn. 

Ross District Council will oppose the proposal to make Hereford 
the centre of the Herefordshire light railways scheme. 

An inquiry was held on Wednesday into the application for an 
order authorising the construction of a light railway at Mawddy 
(Montgomeryshire), and a similar inquiry was held yesterday 
(Thursday) into the application for the Pwllheli, Nevin and Porth- 
dinlleyn Light Railway order. 

Littlehampton. —A meeting of the Ratepayers’ Association on 
Tuesday discussed the question of electric lighting. A suggestion 
that the Council should erect a station and utilise the water-power 
of the River Arun was rejected, and eventually it was decided that 
it would be better to permit a company to undertake the work. 


Lombardy.—In connection with the opening in 1905 of the 
Simplon Tunnel, there will be held at Milan for the period of 
April to October in that year an exhibition to celebrate the event. 
Amongst the principal International sections will be (1) means of 
transport by land and aerial navigation, and (2) means of transport 
by sea. l 

The net profits of the municipal electric tramways were less m 
1902 than in 1901 owing to the strikes, bnt the number of passengers 
carried increased from 67,606,611 to 75,406,025. 

London County Council Tramway Managership.—Among tlie 
applicants for the position of manager of the tramways of the 
London County Council is Mr. J. B. Hamilton, manager of the 
Leeds tramways. It will be remembered that Mr. Hamilton was 
recently selected for the managership of Birmingham Corporation 
tramways. but he was induced to remain at Leeds at an increased 
salary. The Leeds Corporation, however, declined to sanction the 
increase recommended by the Tramways committee. The salary 
attached to the London appointment is £1,500 per annum. 

Macclesfield.—The Town Council have adopted the scheme sub- 
mitted by Messrs. Crompton & Co. for the erection of electricity 
works. The estimated capital expenditure is put at about £16,000 
but certain modifications are to be made. 

Maidstone.—Last week the Council decided to invite tenders for 
carrying out the electric tramway scheme. A portion of the 
Barming glebe land is to be utilised for the erection of a car depot, 
and a double-deck type of car, to carry from 45 to 50 passengers, 5 
to be adopted, 
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It has been decided to charge a flat rate of 44d. per unit for current 
for lighting places of worship and for business premises and residences 
combined, and to expend £500 on purchase of motors tolet out on hire. 


Marylebone (London).—At the meeting of the Council last 
evening, a report of the Electric Supply comnnittee, dated Sept. 28, 
was included in the agenda paper, and being of interest at the 
present time we give the report verbatun below :— 

The Application to the Board of Trade for a Livense.—(a) We have to 
report that, acting on the resolution of the Council of July 30 last, we 
have taken the necessary steps for obtaining a license from the Bourd, 
which would have constituted the Borough Council an electric lighting 
authority and removed the technical difliculty which is the County 
Council's ground for objecting to sanction the necessary loan for payment 
of the amount awarded for the St. Marylebone undertaking. The acts 
prescribe certain formalities, and the publication of several advertise- 
ments and notices before such application can be considered by the 
Board of. Trade, but a practice prevails of obtaining from the Board an 
expression of opinion on the merits of the application before this consider- 
ableexpenditure is incurred. The Parliamentary agents employed by us 
(Messrs. Pritchards & Co.) have obtained such an expression of opinion from 
the Board, which is to the effect that the Board are advised that they would 
not in the circumstances of the case be legally justiGed in granting a 
licence to the Borough Council? In communicating the Board's decision, 
the Parliamentary agents, referring to the instructions which they received 
last July to apply on behalf of the Council for an electric lighting licence, 
state that, having regard to the Board of Trade’s communication, they 
cannot advise the Council to proceed with the the application. The 
Board's letter is not, of course, a refusal of the license, as no application 
has actually been made, and the merits of the case have not, therefore, 
been gone into, but it is a clear indication that it would be useless to 
apply, having regard to the legal difficulties, and under the circumstances, 
it is obvious that any further expenditure in applying for & licence would 
be wasted." In consequence of this communication we do not propose 
to proceed further in the matter of the licence. 

Appeal to Local Government Board against the County Council's Refusal 
to Sanctim Loan.—(b) We have to report that the Local Government 
Board are still considering the Council's appeal against the decision of the 
County Council not to sanction the loan required by the Borough Council 
for electric lighting purposes. We understand that some delay has been 
caused in this Government Department by the fact that they had to wait 
unti] the eve of the recess for the observations of the County Council 
upon the Borough Council' appeal. They also desired to learn the 
decision of the Board of Trade in the matter of the proposed licence 
before deciding on the Borough Council's appeal. 


Middlesbrough.— Mr. J. Clifton Robinson, managing director of 
the Imperial Tramways Co., has offered to discuss with the Corpo- 
ration the proposal to extend the tramway lines to South Bank and 
Grangetown, and the question of the Corporation participating in 
the profits on the working of the lines. The Corporation decline 
the interview for the present. 


Municipal Telephony.— The inquiry held at Portsmouth into 
the application of the Corporation for sanetion to borrow (inter alia) 
£12,000 for extensions of the municipal telephone system, and £150 
for eclectic lighting, was continued last week, At the conclusion of 
the evidence tendered by Mr. H. Laws Webb, 

Mr. J. E. KiNcsBURY said that he could see no possibility of success 
with the Portsmouth telephone undertaking. The work to be done would 
cost more money and the income would be less, while the necessity for 
surplus plant was not adequately allowed for. 

Mr. Ronn, in summing up the evidence presented by the opponents to 
the granting of the loan, contended that it had been fully proved, by the 
failure of any leading municipality to take up the telephone business, 
that it was regarded as dangerous. It could hardly be said that competi- 
tion in the telephone business was taken up with keenness when this 
competition was limited to four municipalties, only two of which (Ports- 
mouth and Swansea) had working systems, Tunbridge Wells had proved 
& miserable fiasco, and he felt that in that business Mr. Bennett took too 
keen an interest, and became an impassioned advocate of a certain 
system rather than the cool, technical adviser of a council spending the 
ratepayers’ money. There was danger that such an advocate would 
frame his estimates in an unduly cheap manner. The policy adopted at 
Portsmouth could only result in financial loss to the ratepayers. 

Mr. W. T. ANsSELL, as a resident of Southsea, and the oldest living 
telegraph engineer, entered a spirited protest against the principle of 
spending ratepayers' money in commercial speculations. He regarded 
Mr. Bennett's estimates as wholly fallacious. 

The inquiry then terminated. 


Marcia (Spain) —Don José Gomez Navarro has been granted 
an appropriation of a waterfall of the river Segura, for the purpose 
of generating current for the lighting of the city of Murcia by elec- 
tricity and for general industrial purposes. 


Paciflc Cable —A return showing the money issued from the 
Consolidated Fund under the provisions of the Pacific Cable Act, 
1901, and the receipts, expenditure, borrowings and securities 
created to March 31, 1903, is just issued. Out of £2,000,000 autho- 
rised, £1,060,935 was issued in 1901-2, and £939,065 in 1902-3. The 
expenditure to March 31, 1902, was £1,044,701, and during 1902.3 
£910,080 further was expended, making £1,960,781. 128, and leav- 


"ing a balance in hand of £39,218. During 1902-3 £1,215,400 was 


borrowed, which, with £784,600 borrowed in previous year, made 


£2,000,000, the security created being an annuity of £77,544. 18s. 
The first payment of this annuity is due December next, and the 
last on Dec. 1, 1952. Of the capital expenditure of £1,960,781, the 
chief item was £1,795,422 in respect of the cable contract, placed 
with the Telegraph Construction and Maintenance Co., London. 
£67,472 was for the cable repairing ship, £51,190 for buildings, 
£25,906 for instruments, £20,135 for engineers’ fees and expenses, 
&c. The receipts during the year (including £4,107 brought for- 
ward) were £142,768. Of this sum £119,080 represented the grant 
in aid, and £19,579 actual traffic receipts. The annual expenditure 
was £114,205, leaving in hand £28,562 on March 31 last. 


Pe:sonal.— Mr. William Cramp, A.M.LE.F., late lecturer on elec- 
trical design at the Central Technical College, has joined the Crypto 
Works Co. (Ltd.), 29, Clerkenwell-road, London, E.C., as electrical 
expert. His first duties will be to supervise the manufacture and 
development of repulsion motors of his own design for monophase 
working and up-to-date continnous- current enclosed motors. 


Pontypridd.—The British Flectric Traction Co. offer to dispose 
of their undertaking in this district to the Council for £6,050, 
An independent valuation is to be made on behalf of the Council. 


Post Office -London Telephone Service.—Hornsey Council 
have asked the Postinaster-General to extend the Post Oflice 
telephone system to Hornsey. 


Russia.—It will be remembered that recently a number of Rus- 
sian engineering firms and iron and steel producers presented a 
petition to the Government asking that steps might be taken in con- 
nection with the proposed construction of electric tramways at St. 
Petersburg, Moscow, &c., to ensure that orders for plant, machinery, 
apparatus and materials for this work should be preferentially placed 
with Russian firms. It is announced that this petition has borne 
fruit, as a new law has been published authorising the Municipal 
Council of St. Petersburg to obtain a loan of 30,000,000 roubles for 
the conversion of the existing horse tramways to electric traction. 
This law contains a condition rendering it obligatory on the Council 
to give preference to the tenders of Russian firms, and only to enter- 
tain proposals from foreign contractors when the goods required are 
either not made in Russia or where the tenders from Russian firms 
are higher than those of their foreign competitors, inclusive of duties, 


Ryde —The electricity supply works, owned by the Isle of Wight 
Electric Light Co., will be formally opened next week. Already 
the connections to the mains represent over 4,000 8 c.p. lamps. 


Scarborough.—The work of constructing electric tramways is to 
be commenced. The design of the cars has been approved. 


Southgate.—The District Council have decided to apply for a 
provisional electric lighting order. 


Southwark (London).— It was reported to the Council on Wed- 
nesday that the equivalent of 26,538 8 c.p. lamps had been 
connected for light and 3,404 for power. 


Spanish Tramways.—A concession has been granted to Don 
Gamersindo de Cosso y de Rosa, of Barcelona, for an electric tram- 
way service from Anglés to Breda. 


Telephonic Communication with Belgium.—From Oct. 1 the 
telephone service between London and Brussels was extended to 
the provinces. Owing to practical difficulties, however, this exten- 
sion is at present restricted to the following towns :— 

1. London and Antwerp, Bruges, Charleroi, Ghent, Liége, Louvain, 
Malines, Mons, Namur, Ostend, Termonde, Verviers. 

2. Birmingham, Brighton, Bristol, Cambridge, Ipswich, Lowestoft, 
Norwich, Nottingham, Southampton, Yarmouth, and Antwerp, Brussels, 
Charleroi, Ghent, Louvain, Malines, Mons, Namur, Termonde. 

3. Cardiff, Derby, Leicester, Newport (Mon.), Sheftield and Brussels. 
The charge remains at 8s. per three minntes’ conversation. 


The Telegraph in British West Afsica.—The telegraph line 
between Lagos and Forcados (Southern Nigeria) is approaching 
completion. The line, which is being constructed overland from 
Lagos, will put the whole of both colonies in West Africa in tele- 
graphie and cable communication with each other and with the 
outside world. It is ultimately intended to extend the land line to 
the Old Calabar seat of the Southern Nigerian Government. 


The Use of Electricity in the German Textile Industry.— 
Excellent results have followed the introduction of electric power 
for driving the looms in cottages which forms an important branch 
of the weaving trade of Anrath, a German Rhenish town, where 
formerly hand weaving was extensively, but not over-profitably, 
conducted. The introduction of electric driving has not affected the 
weavers, who still work in their homes, and are now a much 
better-off class than formerly. The motors have been, and are 
being, supplied on the easy-payment system, frequently by the 
firms for whom weaving work is done, and in this way the workers 
become owners of their motors and are having a very prosperous 
time. The estimated cost per annum for current for driving a loom 
is £3. The capacity of the loom is greatly increased, the labour 
involved is much reduced, and the introduction of electric power 
has ensured improved sanitary conditions. 


084 


THE ELECTRICIAN, OCTOBER 2, 1908. 


Tiverton.—In response to an inquiry by the Corporation as to 
the terms on which Messrs. F. Suter & Co. would carry on the 
electricity works for the first three years after their construction, 
Messrs. Suter stipulate for a payment of £500 in excess of the 
amount of their tender already sent in (which would bring this 
amount to £11,000 and £12,000 for the alternative schemes) for 
which consideration they would carry on the undertaking without 
any annual expense to the Corporation, and would pay interest and 
sinking fund charges during the three years. 


Torquay.—To-day (Friday) a deputation of the Town Council 
will meet Mr. Lancaster, representative of the Dolter Electric 
Traction Co., who are negotiating for authority to construct tram- 
ways on their surface-contact system. The company offer as a 
maximum price for current 2d. per unit. 


Tottenham.—On Thursday last week a special meeting of the 
Council considered a report of the Electricity committee as to the 
laying of distributing mains and certain estimates prepared by the 
consulting engineer (Mr. W. C. C. Hawtayne) and the engineer and 
surveyor (Mr. W. H. Prescott). The scheme provides for the 
Jaying of mains in the principal thoroughfares. and about 130 arc 
lamps will be erected along the electric tramway routes in Green- 
Janes, West Green-road and other chief thoroughfares. The original 
estimate of cost was £96,500, and 4d. per unit was fixed as the 
charge for current for private lighting and 11d. for power. On this 
basis an income of £17,356 per annum was anticipated, and after 
meeting working expenses (£8.358) and interest and sinking fund 
(£5,790), there would be a net profit of £3,208. A modified scheme 
could be carried out at a cost of £69,540, and the anticipated gross 
and net profit would be £6,027 and £1,827 respectively. The debate 
was adjourned. 

Prior to the public sitting, the Council in committee discussed 
with a representative of the North Metropolitan Electrical Power 
Distribution Co. the question of the supply of electricity in bulk, 
and a further meeting will shortly be called to come to a decision. 


Tramway Lifeguards.—At an inquest held in Sheffield on Mon- 
day into the circumstances attending the death of a girl run over 
and killed by an electric car on Saturday last, the jury desired to 
hear something of the lifeguards in use in the city. 

The tramways engineer and manager (Mr. A. L. C. Fer.) thereupon 
stated that their original lifeguards were of wire, but they were not satis- 
factory. He was sent to Germany to inquire into Continental methods, 
and he found that the wooden type of guard was almost universally 
adopted in Germany. During the past four months six or seven acci- 
dents had happened to cars fitted with the wooden lifeguards, and in 
every instance the person knocked down had been pushed on one side, 
the most serious casualty being a brokenarm. That was the first fatal 
accident with lifeguards of that pattern that had happened in Shetheld. 
The wooden guard was almost as satisfactory as any guard in use in 
Sheflield, and recently further experiments had been made with the 
drop-gate guard. The committee were constantly making trials. 

Uxbridge.—The Uxbridge and District Electric Supply Co. are 
laying electric lighting mains through Cowley, Yiewsley and West 
Drayton. 

Village Lighting.—At a ratepayers’ meeting at Whitehead 
(Ireland) last week it was stated that the prospectus of the company 
to be formed by the National Electric Wiring Co. to erect electricity 
works in the district would be issued in a few days, and, if no delay 
were caused by the manufacturers of the plant, the works would 
be in working order in three months. 

The laving of the electric lighting mains by the local electricity 
supply company has commenced at Pangbourne, Berks., and supply 
will be available in a few weeks. 

At Whitchurch a mill has been acquired with a view to its utili- 
sation for the generation of electrical energy by water power. The 
laying of the cables for the lighting of the village has been com- 
menced, 


Wigan.—An agreement has been entered into between Wigan 
Town and Ince District Councils in regard to the construction of 
tramways in Inee. Ince Council will grant a lease of the lines for 
21 years to Wigan Council, who will reconstruct the lines to standard 
gauge and electrically equip the whole. 


Workhouse Lighting.— Dartford (Kent) Guardians will light the 
workhouse extensions by electricity. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter carly in the week. ] 


TENDERS INVITED. 


The directors of the Great Western Railway Co invite tenders 
for stores for the vear ending Nov. 80, 1904, including telegraph 
Instruments and apparatus, telegraph ironwork and tools and dry- 
salteries and telegraph poles of vellow pine, copper wire, G. P. wire, 
&c., electric light carbons, incandescent electric lamps, acids, oils, 
colours, paints, varnishes, indiarubber goods, iron and steel wire, 
brasswork, hardware, mineral oils, &c, Samples and patterns may 


be seen on application at the office of the stores superintendent, 
Swindon, where specifications, with forms of tender, may be 
obtained. Tenders, addressed to the secretary (Mr. G. K. Mills), 
Paddington Station, London, by 19th inst. See advertisement. 


The directors of the Metropolitan Railway Co. invite tenders for 
the supply of electric lighting sundries, telegraph battery jars and 
zines, wire and other stores for the 12 months ending Oct. 31, 1904, 
Manufacturers must apply to the secretary (Mr. R. H. Selbie), 32, 
Westbourne-terrace, London, W., before Oct. 5. Further particu. 
lars, with samples and patterns of articles, may be seen at the 
offices of the company’s storekeeper, adjoining Neasden Station, 
N.W. Tenders to Mr. Selbie by 10 a.m. Oct. 19. See also adver- 
tiscinent. 

London County Council invite tenders for supply and erection of 
(a) engine, dynamo, switchboard, &c., and (b) electric wiring, mains 
and fittings required in connection with the installation of the elec- 
trie light at the Abbey Mills pumping station, West Ham. Speci- 
fications, &c., at the engineer's department, County Hall, Spring- 
gardens, S.W. An advertisement contains further particulars. 
Tenders to the clerk (Mr. G. L. Gomme) at the County Hall, by 
10 a.m. Nov. 3. 

London County Council also invite tenders for four 5,000 n.r. steam 
engines for their Greenwich generating station. Tenders to clerk, 
County Hall, Spring-gardens, S.W., by Oct. 6. 

Salford Tramways committee invite tenders for the electric light- 
ing of their central car depot in F'rederick-road, Pendleton. Specifica- 
tions from general manager, Tramway Oflices, 32, Dlackfriars-street, 
Salford. Tenders (addressed chairman of committee) to the town 
clerk (Mr. L. C. Evans), Town Hall, Salford, by 5 p.m. Oct. 19. 
See advertisement. 

Salford Corporation also invite tenders by Oct. 19 for [inotors, 
machine tools, &c., for their central tramear depot. 

East Barnet Valley Urban District Council invite proposals for 
carrying out the provisions of their electric lighting order. Particu- 
lars can be obtained from the Council's surveyor, Mr. Henry York, 
Council offices, Station- road, New Barnet. Sce advertisement. 


Leeds Lighting committee invite tenders for one or two complete 
sets of steam or electrically-driven surface condensing plant. Spea- 
fications, &c., from the manager of the electric lighting department 
(Mr. Harold Dickinson), 1, Whitehall-road, Leeds. ‘Tenders to town 
clerk (Mr. W. J. Jeeves) by 9 a.m. Oct. 17. See advertisement. 

Canterbury Urban Sanitary Authority invite tenders for 2,200vds. 
of cable. Specifications from city electrical engineer (Mr. C. A. 
Blascheck), electricity works, Canterbury. Tenders to town clerk 
by 16th inst. See advertisement. 

Swansea Corporation invite tenders for laying of permanent way, 
including rail bonding, rails and fish plates, steel tie-bars, bolts and 
nuts, points, crossings, cast-steel curved rails and special work, 
overhead electrical equipment and ducts, troughs, cables, wires, 
section and other boxes, &c. "Tenders by noon Oct. 31. 

Swansea Corporation also invite tenders for supplying and con- 
necting up of ducts, troughs, cables, wires, street boxes, ke. Tenders 
by noon Oct. 31. 

The directors of the Lancashire and Yorkshire Railway Co. 
invite tenders for supply of stores during 12 months ending Oct. 31, 
1904, including oil, ironmongery, reflectors, steel and files, sundry 
tools, tin and zine sheets, fog signals, indiarubber, iron (chain, 
hinges, sheets), &c., also way materials. "lenders (addressed to 
directors) to the secretary (Mr. R. C. Irwin), Hunt’s Bank, Man- 
chester, by 10 a.m. Oct. 5. 

King's Norton and Northfield District Council invite tenders for 
overhend construction of about 3 miles of electric trumway. — Tenders 
to clerk (Mr. E. Docker), 10, Newhall.street, Birmingham, by noon 
Oct. 10. 


Manchester Corporation invite tenders by Oct. 8 for laying under- 
ground telephone pipes. 

Manchester ‘Tramways committee require a car-wheel grinding 
machine, radial-arm drilling machine, planing machine, gap lathe 
and other machine tools. 

Oldham Corporation require are and incandescent lighting and 
power circuits. ‘Tenders by Oct. 6. 


Harrismith Town Council invite tenders for the supply and 
delivery f.o.b., and, alternatively, erection in Harrismith, Orange 
hiver Colony, South Africa, of two water-tube boilers, one 25kw. 
and two 8Ukw. steam alternators, with ejector condensers, gwiteh- 
boards, pipework and other accessories. Specifications from the 
consulting engineers (Messrs. Mordey and Dawbarn). 82, Victora- 
street, Westminster, S. W., and tenders to Messrs. Webster, Steel & 
Co., 5, East India-avenue, London, E.C., by noon Oct. 19. 

Johannesburg Municipal Council invite tenders alternatively for 
gas-generating plant and for gas motors, or steam motors and elec- 
trie generators and all accessories. Specifications from Mr. R. 
Feetham, Johannesburg, or from the consulting engineers (Messrs. 
Mordey and Dawbarn), 82, Victoria-street, Westininster, S. W. 
Tenders, addressed to Messrs, Mordey and Dawbarn, by noon Nov 16. 
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TENDERS RBOBIVED AND AOCEPTED. 


Bristol City Council have accepted the following tenders :— 


Babcock and Wilcox (boilers) ))) eere. 49,324 0 0 
Alley and MacLellan (condensing plant) ........ 3,285 12 0 
Oliver & cc are mp, 50000058 08 2,556 0 0 
British Westinghouse Co. (exciters) ) «x 744 2 0 

Ditto (tranformers) ........ 723 18 6 
C. A. Hayes (erection of arc lump posts) ........ 575 0 0 
Newton Electrical Works (motors) )))) 509 0 0 
J. P. Hull & Sons (pumps) .............. $e 408 0 0 
Ferranti Limited (switch gear 395 10 0 
Doulton & Co. (water-softening plant) .......... 352 8 0 


Whitechapel (London) Guardians reecived 46 tenders for the 
installation of the cleetrie light in a section of their intirmary, and 
these have been referred to the Electrical Standardising, Testing 
ind Training Institution for report. The tenders varied in amount 
from £102. 16s. to £370. 

Ipswich Corporation have accepted the tender of Hall and Hack- 
block for are and incandescent lighting and power circuits and 
fittings in generating station, offices, car shed, workshop and refuse 
destructor house at £1,140. 9s. 10d. (including £80 for contingencies), 
the work to be completed in five weeks. Eight tenders, varying 
from 41,064. 17s. 9d. to £1,834. 5s. 6d. were received. 

Stoke-on-Trent Corporation have accepted the tender of Crompton 
& Co. for pipe-work and non-conducting covering at their electricity 
and destructor works. The non-conducting covering contract has 
been sub-let to the Miea Boiler Covering Co. The tender for the 
supply and erection of water softening plant has been secured by 
the Pulsometer Engineering Co. 

Royles Limited, the successful tenderers for feed, suction and other 
pipework, and storage tank and softening plant for Stepney Borough 
Council, have sub-let following portions of the work :—Cast-iron 
tank and steam pipes to Newton, Chambers & Co., steel pipes to 
Stewarts and Lloyds. 

Reigate Town Council have accepted the tender of Babeock and 
Wilcox for a water-tube boiler and eeonomiser and steam, exhaust 
and other pipes; of the General Electric Co. for a 200kw. steam 
alternator; of Cowans Limited for a switehboard ; and of the 
Wheeler Condensing and Engineering Co. for condensing plant. 

Aston Manor District Council have accepted the tender of Johnson 
and Phillips for the supply of enclosed motors (of 50, 75, 100, 150, 
200, 250 and 300 B. H. P.), also for semi-enclosed (150, 200, 250 and 
300 B. II. P.) and open motors (250 B.H.P.). 

The tender of the Alliance Electrical Co. has been accepted for 
the wiring complete (218 points) of the memorial halls, Bennochy- 
road, Kirkcaldy, at £399. The contract for the fittings will be 
sclected later. 


Brown, Boveri & Co., Baden, have received an important order 
from the Metropolitan Railway Co. of Paris for tho supply and 
erection of generating plant at their new power station. Four steam 
turbine-dynaino sets of 30,000 H. p. will be at first installed. 


Southwark (London) Borough Council have accepted the tender 
of the General Electric Co. for the supply of 16,000 pairs of carbons 
at £4. 1s. 3d. per 1,000 pairs, with 23 per cent discount for monthly 
account. 


Owing to an error in computing freight charges, the Brush Com- 
pany have withdrawn their tender for the supply to Johannesburg 
Municipality of the tramrails, &e., referred to in our issue of Sept. 18. 


Edgar Allen & Co. (Ltd.), Sheffield, have obtained a large contract 
from Manchester Corporation for the supply of cast-steel points and 
crossings, fitted with hardened cast-steel renewable centres. 

Croinpton & Co. have obtained a contract. from Walsall Corpora- 
tion for the supply of a booster for the Hospital-street sub-station 
at £362. 

Brighton Corporation have placed the order for the extension of 
their storage battery with the Electrical Power Storage Co. (Ltd.), 
4, Great Winchester-street, London, E. C. 

Aberdeen Tramways committee have accepted the tender of Mr. 
J. Leith, jun., for laying a double tramline in Fonthill-road at 
£825. 13s. 4d, 

Aberdeen Corporation have also ecepted the tender of the Clyde 
Structural Iron Co, for the ironwork in connection with the erection 
of tramway carsheds and workshops at Dee Village. 

Southampton Borough Council have accepted the tender of 
Mordey, Carney & Co. for a cast-iron tank for the electricity 
department at £36. 

Bexley Town Council have accepted the tender of Messrs. Babcock 
and Wilcox for pipework, &c., at £528. 7s. 

Sunderland Corporation have placed an order with the Electrical 


Power Storage Co. for a storage battery for their Rhyhope asylum. , 


The Metropolitan Electrie Supply Co. have placed an order for 
eight 500kw. motor generators with Dick, Kerr & Co. 


Dartford Council have accepted the tender of Callender’s Company 


for house service cable. 


The contract for the storage battery at Tynemouth has been placed 
with the Electrical Power Storave Co. 

Worksop Council have accepted tenders of the Sloan Electrical 
Co. for carbons, E. Goacher for fuses and G. R. Hall for joint boxes. 


BUSINESS NOTICES. 


As from Oct. 1, the head office address of Messrs. Dick, Kerr 
& Co. (Ltd.) is Abchurch-vard, Cannon street, London, E. C. 


Messrs. Edward Le Bas & Co. have removed to Dock House, 
Billiter-street, London, E.C. 


Mr. T. Vickers, C. E., for some time manager of the special track 
construction works of Messrs. Askham Bros. and Wilson, has 
resigned and jomed the tramway department of Hadfield’s Steel 
Foundry Co. Mr. Vickers will be recognised as a frequent con- 
tributor to the technical press upon tramway work. 


Thomas Parker (Ltd.) have appointed Mr. Ealey Hodgson their 
representative for the City of London and district, with offices at 
Mansion House-chambers, 20, Bucklersbury, E. C. 


The telegraphic address of Atkinson, Schmahl & Co. is now 
* Armorduct Neweastle-on-Tyne " and not“ Monopole“ as heretofore. 


Mr. G. Braulik announces that the prices of his patent couplings 
for arc lamps have been reduced, and the stocks increased to meet 
demand. 


BANKEUPTOIES, LIQUIDATIONS, &c. 


A receiving order has been made against Thos. Williams, electrical 
engineer, 54, Bridge-street, Llandaff. 


A meeting of the South Shields Electrical Engineering Co. (Ltd.) 
will be held on Oct. 30 at 18, Grainger-street West, Newcastle-on- 
Tyne, to receive an account of the winding-up. 


Winding-up Petition.— A petition for winding up the French 
Eleetrie Lighting Boards (Ltd.) has been presented by Electric 
Lighting Boards (Ltd.) and its receiver and manager (Mr. P. W. 
Straus). 


Sales by Auction.—-Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the Neweastle-on-Tyne Electric Supply Co. 
(who are concentrating their plant in one generating station) to sell 
by auction, on Thursday, the 29th inst., their central station at Pandon 
Dene, and the entire contents. The plant includes five Lancashire 
boilers, economisers, two 560kw. Belliss-Holmes direct-coupled sets, 
700 r.H.P. compound horizontal Robey engine, three 300kw. Mordey 
alternators, two 150kw. ditto, one 100kw. motor-generator, one 25kw. 
ditto, eight vertical engines, 124 Brush transformers, 133 B.T.-H. 
ditto, nine motor-generators, numerous dynamos, small motors, 
pumps, &c.; also 230 meters, 30 arc lamps, 150 Cardew earthing 
devices, instruments, switches, lamps, switchboards, &c. Catalogues 
(which will be ready shortly) of the auctioneers, 46, Watling strect, 
London, E.C., and Albert-square, Manchester. 

Messrs. Wheatley Kirk, Price & Co. have also received instruc- 
tions from the liquidator of the Electric Lighting and Fittings 
Corporation (Ltd.) (Mr. Simon Jude) to sell by public auction upon 
the premises, 59 and 61, Duke-street, Liverpool, on Wednesday, 
Oct. 21, commencing at 11 o'clock prompt, the plant and machinery, 
stock in trade, fittings, &c., including two dynamos, electroliers, 
brackets and standards, globes and shades, are and incandescent 
lamps, switches, lamp holders, bell pushes, electrical instruments, 
wire and cable, &e. Further particulars are set out in an adver- 
tisement, and catalogues may be obtained gratis from Messrs. Simon 
Jude and West, C. A., 10, Cook-street, Liverpool, or from the auc- 
tioneers, Albert-chambers, Albert-square, Manchester, and 46, 
Watling-street, London, E. C. 


Mr. Frank G. Bowen will sell by auction at his rooms, 624 
Aldersgate-street, London, E.C., on Wednesday, Oct. 7, at 1 o'clock, 
some clectric plant and machinery, including a number of electric 
motors of well-known makers, a dynamo, a 52-cell storage battery 
with travs and insulators, starting rheostats and automatic entouts, 
regulating resistances, switchboard, electric cable, 110 volt lamps, a 
18 H. . Otto-Crossley gas engine, &c. See also advertisement 


Plant for Sale—Messrs. W. H. Allen, Son & Co., Bedford, 
have ready for immediate delivery several high-speed, compound 
steam engines suitable for all purposes. See advertisement. 


Premises to Let, &c.—Mr. E. Hugh Henry, 63, High-street, 
Clapham, London, has business premises to let, suitable for railway 
and tramway contractors, engineers, ke. See advertisement. 


There is to let on building lease near the junction of Tower Bridge- 
road and Old Kent-road, London, an extensive factory site suitable 
for manufacturing premises where good light is required. See 
advertisement. 


Mr. R. Browne, Stapleford Abbotts, Essex, has factory premises, 
&c., for sale at Hackney, London. See advertisement. 
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Forthcoming Books.—“ The Electrician” Printing and Publishing 
Co. announce the early publication of the second volume of Dr. 
J. A. Fleming's Handbook of the Electrical Laboratory and 
Testing Room” (650 pages, fully illustrated, 14s. net); the 1903 
Revision of the “ International Telegraph Convention and Tele- 
graph and Telephone Service Regulations (6s. net); and the new 
edition of “ Localisation of Faults in Electric Light Mains," by 
Mr. F. C. Raphael (7s. 6d. net). 


A new edition of “The Dynamo” (by C. C. Hawkins and 
T. Wallis) will shortly be published. 


The Harison Automatic Signal.— We have received from the 
British Insulated and Helsby Cables (Ltd.) a pamphlet describing 
the Harison automatic signal for use on electrie tramways. This 
signal was referred to on p. 779 of our issue of Aug. 28, and is 
worked by means of the current used in the trolley wire itself. It 
is arranged on the lock-and-block principle, and provides for the 
contingency of two cars on a single line system trying to enter the 
protected section from opposite ends simultaneously. The signal is in 
use on the Portsmouth tramways, and at Batley, Wallasey and Paris. 
Indications are given by means of a semaphore in the daytime and 
a red or green light at night. 


Reduction Gear.—Messrs. Humpage, Jacques and Pedersen, of 
Bristol, have ready a new list of speed reducing gear for electric 
motors and other purposes. The standard ratios of reductions to 
which these gears are made are from 5 to 20 to 1, and special 
reductions can be made where required up to 20 to 1 and down to 
5 to 1. It is claimed that this gear is compact and noiseless, and, 
owing to the wheels being entirely covered in and running in an oil 
bath, is very efficient. The high and low speed shafts are in the 
same line, and the gear is supplied either with a foot to bolt to a 
bedplate or carried in brackets and provided with a screw starting 
gear An installation of this gear has recently been supplied to the 
Bristol Corporation Docks committee for grain-conveying machinery, 
worked by Crompton motors, and the official tests of the gear show 
a high efficiency. 


Table of Screw and Wire Gauges.—The Model Engineer is 
issuing a table of screw and wire gauges, compiled by Col. A. H. 
Bagnold, R.E., giving concisely-arranged data relating to the 
different wire gauges in use in this country and America, the Morse 
twist drill gauge, the British wood screw gauge and Whitworth and 
B.A. screw threads. The price of the table is 3d. 


Steam Engine and Boiler Fittiags.— Messrs. Holden and 
Brooke are issuing price lists containing descriptions and illustra- 


Showing Section of Bro »ke’s Patent Protected Seat Valve. 


tions of new or improved forms of their specialities. Amongst 
these may be mentioned Brooke’s patent (protected seat) valve, 
an ingenious and practical valve which has been designed to 
minimise the cutting action of the steam on the valve and seat 
of stop valves as they are on the point of opening or closing, thus 
keeping down the amount of leakage to which this detrimental 
action gradually gives rise. As will be seen in the illustration, the 
valve is provided with two faces at different angles, the idea being 
that the lower or ** wedge" valve practically shuts off the steam 
while the ordinary or “stop” valve is yet an appreciable distance 
from its seat. It is stated that prolonged experiments with this 
form of valve, in conditions under which ordinary patterns of stop 
valve had failed to hold steam after the first few days, showed this 
valve still tight after lengthy daily use. 

Catalogues, &c —Pamphlets 151 and 152, issued by the British 


Thomson-Houston Co., deal with Thomson polyphase recorder 
wattmeters and tramway motors respectively. Each pamphlet is 


illustrated. 


Messrs, De Dion-Bouton (Ltd.) are issuing à new catalogue of 
dynamo and combustion-motor combinations. In this catalogue 
only three of the applieations of the De Dion-Bouton motors are 
given, but they are usable, it 1s claimed, for a large variety of other 
purposes, and especially where a small amount of power is required 
in a portable and convenient form, such as for motor launches and 
similar work. The De Dion-Bouton motors have already acquired 
an excellent reputation in connection with automobile work. For 
producing electricity the De Dion-Bouton motor is coupled directly 
to a dynamo, the bearings of which are cast in one piece with the 
base plate. The motor is started by a handle placed at the end of 
the dynamo shaft, the apparatus being completed by an electric 
regulator, which consists essentially of a solenoid directly connected 
between the terminals of the dynamo. Its armature is raised or 
lowered—thereby decreasing or increasing the amount of fuel fed to 
the engine—according to the voltage across the generator terminals, 
and in this manner a constant supply voltage is obtained. The 
regulation is stated to be effected in less than five seconds when 
passing suddenly from full load to no load or vice versa. The cata- 
logue, besides giving many illustrations of these combined sets, 
contains instructions for the care of the motor and dynaino. 


Messrs. John Harper & Co., Albion Works, Willenhall, forward a 
catalogue of brackets, hooks, railway and tramway door-pulls, 
tramway stop thumb door latches, and other fittings of which the 
company are the actual manufacturers. 


A circular offering a revised price list of the manufactures of the 
Liverpool Electric Cable Co. is now available. 


A good list of junction boxes is to hand from Messrs. Johnson and 
Phillips, Victoria Works, Old Charlton, Kent. Some good illustra- 
tions accompany the descriptive text. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 23 to 29, with the ports 
of destination :— 


Africa—Alexandria, £77; Cape Town, £1,701 (including £1,036 tele. 
graph material); Durban, £2,501 (including £1,318 telegraph material) ; 
East London, 4536; Port Elizabeth, £155. Argentina.—Buenos 
Ayres, £467 (including £200 telegraph cable). Australasia—Christchurch, 
£43; Fremantle, £462; Lyttelton, £232; Melbourne, £2,312 (including 
£2,040 telegraph material); Perth, £158; Sydney, £2,439 (including 
£120 telegraph material) ; Wellington, £3,567 (including £138 telegraph 
material). Brazil—Rio Janeiro, £181. Canada - Winnipeg, £40. Chili— 
Valparaiso, £231. China—Shanghai, £1,459. Columbia—Santos, £20. 
France—Paris, £278. Germany—Hamburg, £320 (telegraph material). 
Gibraltar, £134. Holland—Amsterdam, £50; Rotterdam, £71 (including 
£60 telegraph material). India—Calcuita, £1,976 (including £1,490 
telegraph material); Madras, £91. Japan—Kobe, £298 (telegraph 
cable); Yokohama, £72. Malta, £29. Mexico—Vera Cruz, £2,453. 
Portugal—Lisbon, £481. Russia—St. Petersburg, £48 (telegraph cable). 
Spain—Callao, £5,873 (telegraph cable), Malaga, £43. Straits Settle- 
ments—Penang, £18 ; Singapore, £225 (including £57 telegraph material). 
Sweden—Stockholm, £121 (telegraph wire). Uruguay—Monte Video, 
£32. West Indies—St. Thomas, £1,876 (including £1,812 telegraph 
cable). Total £31,070, against £322,795 in the corresponding week last 
year (Sept. 24 to 30). 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTR.— The wndermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 


Unless otherwise stated, the application is made in London. 


May 11, 1903. 
10,667 S. G. Brown. Submarine telegraphy. 
10,695 S. Z. COTTRELL, H. E. Watters and W. H. Woopcock. 
supplying current to electric vehicles. 
10,697 R. ZtgGENBERG Watt-hour meter.“ 
10,698 R. ZikcENBERG. Phase synchronisation in electromotors with 
alternating field.* 
10,702 R. D. Lampson. Electric advertising devices.* 
10,705 G. Harrison. Primary and secondary cells. 
10,723 J. S. RawonTH. Control of electric vehicles. 
10,728 W. HeyM. Pocket secondary battery. 


May 12, 1903. 
Cheddleton. 


System of 


(M. Buffa, Italy.)“ 


10,742 H. T. PEBWORTH. 


Electric heating of ironing 
machines, 
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10,743 J. F. WakkLIN and F. J. Turquanp. Applying electrolytes to 


batteries. 
10,746 H. H. THoMrsoN and S. BENTON. Magnetic 
Couplings for electric 


separators, 

10,748 R. HopakrNsoN and C. Payant. Liverpool. 
conductor conduits, fittings and metallic pieces. 

10,755 H. R. Lassen. Liverpool. Automatic electrical alarm apparatus.“ 

10,772 H. BIN RO. Electric heaters and stoves. 

10,786 J. A. MAUNELL. Instruments fer flashing code signals. 

10,788 N. H. EDGERTON and E. W. Bowers. Electric motors.“ 

10,801 C. J. EvaNs. Maximum demand indicator for alternating or direct 
currenta. 

10,812 A. Latca and T. C. BATCHELOR., Trolley wire. 

10,814 E. Epwanps. Electric mining safety lamps with portable accumu- 
lators and charging devices. (O. Mallet and A. Parent, France.)* 


May 13, 1905. 
10,858 B. THomas and E. THOMAS. Manchester. 
10,871 T. BoNp, A. DEACON and J. H. LEATHER, Birmingham. Switch 
covers. 
10,881 J. S. P. Rosina. Nottingham. Lifeguards for cars. 
10,9805 O. KoNITZER, Incandescent lamps. 
10,927 J. ErrEnTZ. Protective and advertising device for telephones, 
May 14, 1903. 
10,950 R. L. ELLERY and M. B. Ryan. United States. Radial car truck. 
10,997 A. E. M. RoLLAND. Insulator equipments for telegraph, telephone 
and like poles, (W. A. Manson, Natal.) 
11,000 and 11,001 A. REVNOL DS. Electric crucible furnace. 
11,002 A. RgYNoLps. Melting steel in electric furnaces. 
11,033 F. W. Le Tatu. Controlling systems for electric motors. (G. 
Westinghouse and L. M. Aspinwall, U.S.) 
11,049 H. J. Happan, Electromagnetic distance switches. 


Germany.) 
May 15, 1905. 
11,069 A. CALDWELL. Liverpool. Electric organ blowing apparatus. 
11,088 Gost, KEEN AND NETTLEFOLDS and C. WAKEMAN, Jun. Arc lampe. 
11,090 R. H. E. Phil PART and A. G. Jarpot. Electric gun. 
11,108 A. C. BARON IO. Steno-telegrapbic transmitting and stenographic 
recording systems and apparatus. 
11,125 JonNsow.LuNpELL ELECTRIO TRACTION Co. 
dy namos and motors. (R. Lundell, U. S.)“ 
11,129 M. Orro. Ozonisers of low frequency adapted to be connected 
directly to a dynamo.“ 
11,145 R. CALAN DRI. Accumulator electrodes. 
11,148 SToTHERT AND Prrr and W. Prrr. Electric cranes. 


May 16, 1903. 
11,159 F. W. LANCHESTER. Birmingham. High- tension generators. 
11,179 J. BOLAN D. Glasgow. Electric brakes. . 
11,193 A. BLONDEL. Radiators for wireless telegraphy. 


Birmingham. 


(M. Danziger, 


Brush-holders for 


May 18, 1905. 
11,256 A. J. Beaumont. York. Electric earthing devices, main cutouts. 
11,242 P. FiELDINcG, Liverpool. Trolleys. 


11,268 T. L. Jones. Birmingham. Battery telephone exchange system 
with continuous or alternating call current. 

11,276 C. Ropgrzourc. Manufacture of electrodes. 

11,299 L. Scut LER and FERRANTI LIMITED. Alternating-current motors. 

11,304 JOHNSON-LUNDELL ErEcTRIC TRACTION Co. Control of electric 


motore. (R. Lundell, U.S.)“ 

11,516 Sıemens BROS. & Co. and L. M. G. Ferreira. Electric eemaphore 
signals.“ 

11,525 A. J. BourT. Switches for batteries. (Electric Storage Battery 
Co., U. S.) 


May 19, 1905. 
11,547 S. T^ YroR. Birmingham. Tee for conduit wiring. 
11,365 E. LANDSBERG. Germany. A reserve holder for sliding-bows on 
electric vehicles, 
11,378 EvkRsHRD AND VIGNOLES AND S. EversHED. Dynamos for testing. 
11,379 and 11,509 EvgnsHED and ViaNoLES and S. EVERSHED. Electrical 
measuring instrumente. 
11,418 H. H. Lake. Regulators for alternating series arc-light systems. 
General Incandescent Are Light Co., U.S.) 
11,446 Anvip ANDERSON LIMITED. Vibrators for sound telegraph apparatus.“ 
11,427 A. BTONDET. Radiator systems for wireless telegraphy. (Date 
applied for, May 27, 1902, date of application in Belgium, )* 
11,442 O. VookI. Liver pool. Arc light electrodes. 
May 20, 1903. 
11,473 A. WHALLEY. Warrington, Cables. 
11,515 T. W. BRoADBENT and E. Brooks. Huddersfield. Automatic self- 
operating controller combined with rheostatic brake. 
11,525 G. Manys, Extra highly vibrating contact-breaker. 


11,529 H. H. Laks.  Rheostats, (General Incandescent Arc Light 
Co., U.S.) 
11,542 C. Russo. Dynamos, motors and similar apparatus, 


11, 545 J. TIN. Telegraphic punching aud perforating machines. 

11, 546 C. STIRLING. Switch. 

11, ,552 H. B. Harris. Section insulating bridges for overhead conductors. 

11,554 CALLSNDER'S CABLE AND CONSTRUCTION. Co. and J. C. A. WARD. 
Switches and fuses and boxes for same. 

11,556 A. H. Avams and J. T. Moutp. Switches for starting, stopping 
and regulating electric motore. 

May 21, 1903. 

11,562 W. H. Cook. Manchester. Bringing trolley pulley iu line with 
trolley arm automatically. 

11,579 F. GREENFIELD. Pire batis Anodes for electrolytic operations. 


11,585 W. F. SurrH. Overhead trolley or contact arms. 

11,586 H. W. Turner. Rugby. Insulation drying methods. 

11,587 H. W. TURNER. Rugby. Winding coils and bobbins for electric 
generators and motors. 

11,591 G. Gisss. Signalling systems for electric railways. 
for, May 22, 1902, date of application in U.S.)* 

11,605 E. A. CAROLA N. Blue print process. (G. E. Co., U. S.). 

11,607 E. A. CaROLAN. Bases for incandescent lampe. (G. E. Co., U.S.) 

11,608 E. A. CAROLAN. Combined lamp sockets and shade holders for 
electric lamps. (G. E. Co., U.S.) 

11,609 E. A. CAnoLAN. Fuse plugs. (G. E. Co., U. S.) 

11,629 Sigmens BROS. & Co. and H. Berry. Fuses. 

11,634 A. Mecroz. Electric traction.“ 

11, ,645, 11,646, 11,648 and 11,727 E. A. CAROLAN. Recordivg instruments. 
(G. E. Co., U.S.) 

11,047 E. A. Canozan, Transformers and method of making same. (G.E. 
Co., U.S.) 

11649 E. A. CaROLAN. Lightning arresteras (G. E. Co., U.S.) 

May 22, 1903. 

11,669 J. WALTON. e Electro-plating. 

11,698 S. E. Paor. Self-regulating systems for eleetric light and power. 
(A. S. Adler, U.S.)* 

11,700 G. C. GEISLER. Electrophone receiver. 

11,704 F. Wyatr. Demand indicator. "E 

11,706 J. W. JoNES. Switch apparatus. 

11,715 W. H. CAMPBELL aud P. C. HvaHkgs. Circuit breaker. 

11,725 and 11,728 E. A. CaRoLAN. Switches. (G. E. Co., U.S.) 

11,726 E. A. CAROLAN. Power- factor indicators (G. E. Co., U.S.) 

11,729 E. A. CAROLAN. Winding forms for coils for electrical apparatus. 
(G.E.Co., U.S.) 

11,730 E. A. CAROLAN. Systems of electric motor control (G. E. Co., U.S.) 

11,738 H. H. Laks, Telephone switch-boards, (Elektrisk Bureau, 
Norway.)* 

11,739 H. H. Lie Coin-freed telephone apparatus. (G. Gem., Norway.)* 

11, ,743 G. B. BOWELL and Pearson FIRE ALARM, Thermostate. 

11, 747 A. E. LAMKIN. Croydon. Sparking plug. 


May 23, 1903. 

11,761 E. F. Mov and P. H. Baste. Regulating apparatus.“ 

11,765 R. W. Birt. Handsworth. Fusible cut outs. 

11,826 W. E. Evans, Electric driving mechanism for centrifugal machines 
(A.E.G., Germany.)* 

11,828 A. MviRHEAD. Telegraphy. 

11,856 H. T. HanRIsoN. Electricity meters. 

11,840 O. T. BLírux. Alternators.“ 

11, 844 W. H. Scorr. Brake gear and controllers of electric apparatus.“ 

115 846 Siu RNS Bros. & Co. and A. T. BARTLETT, ‘Transmitting synchronous 
and equal movements to a distance.“ 

11,850 W. E. KERSLAK R and C. F. TURNER. Liverpool. 
connection with carbide of calcium. 

11,860 W. W. CasuMoRE and R. J. ALrk. Birmingham. Sparking plugs. 

11,865 STEEL, Perch AND Tozer and H. E. Bowen. Sheffield. Electro- 
magnet lifting apparatus. 

11,884 and 11,885 J. Harris, Ozoniser and air purifier. 

11, ,887 S. M. TaxcRED. Automatic destruction of vermin by electricity. 

11, ,895 E. L. THORP. Electrolysing apparatus. 

11, 894 W. Bast. Electrically igniting miners' safety lampe. 

11 900 W. R. Ripinas. Electric arc lamps. 

11,907 H. S. Heats. Arc lamps. 

11,921 S. Z. ox FERRANTI. Electric welding. 

May 26, 1905. 

11,967 H. ALLAWAT. Birmivgham. Nose piece for electric fittings. 

11,997 F. C. Goy. Joints for tubular metallic poles. 

11,998 H. Swanton. Automatic circuit breakere. 3 

12,015 P. M. Justice. Coin controlled locks for telephone receivers. 
(Controller Co., U.S.)* 

12,032 J. Y. JOHNSON. o LE appease and secondary batteries 


(H. B. Forti Ug 
May 21, 1903. 


12,063 F. W. Pe and M. SADLER. Manchester. 
for electric lamps. 

12,078 C. GLoERFELD. Electric pocket lanterne.* 

12,081 12,082 and 12,577 E. A. AsHcROrT. Production of metals of the 
alkali group and alkalis by electrolysis. 

12,085 E. A. AsHcROrT. Agitating contents of electrolytic cells or effect- 
Systematic transference of portions of contents from one cell to 
another. 

12,091 J. Harrincton. Removing shades from bayonet fittings. 

12,033 H. H Lake. Electric traction systems. (L. T. Gibbs, U.S.)“ 

12,101 H. E ANcorLD, A. W. HILL and Sir HIRAM MAXIM ELROrRICAL AND 
ENGINEERING Co, Arc lamps. 

12,105 Siemens Bros. & Co. and H. BERRY. Automatic cutouts.“ 

12,119 W. E. Evans. Receiving electrical vibrations with the use of 
electrolytic cells. (A.E.G., Germany.)* 

May 28, 1903. 

12,146 A. EcksTEIN and A. E. ANaoLD. Manchester. 
lampe. 

12,1174 H. H. Lake. Trolleys. (E. Cantono, Italy.) 

12,189 S. A. Hunter. Wall plugs and similar fittings. 

12.195 M. Orro. Ozoniser of high frequency directly connected to dynamo.“ 

12,194 E. MüLLER. Production of electrolytic deposition.“ 

12,205 B. F. ScHUBERT. Electric burglar 4larms.* 

12,217 E. A. CAROLAN, Winding for dynamo-electric machines. 


(Date applied 


New process in 


Adjustable holder 


Multi-carbon arc 


(GE. 


Co., U.S.) 
12,218 H. F. PARSHALL and E. Perry. Electric signalling for railways, 
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SPECIFICATIONS PUBLISHED. 
Norx.—All Specifications can be obtained at the uniform ] rice of 8d, each, 


1902. 
17,460 BRApBuRY & Co. and DRYBROUGH. 
taneous brake for electric motore. 
17,633 Morrison and BUTTERWORTH. Securing shades, reflectora, &c. 
17,678 Boon and BóuN Electric lamp globes. 
17,690 LAKE. (G. E. Co., U.S.) Arc lamps. 
17,841 LoniNG, Producing, shaping and employing electric current pulse:. 
18,135 Gray and Storer. Rubbered thread or cable. 
18,816 B.T.-H. Co. (Erben). Commutators for dynamos 
18,923 Lake. (G.E. Co., U.S.) Direct-current electricity meters. 
19,563 LAKE. (G. E. Co, U.S.) Switch devices for rheostats, &c. 
19,572 Lake. (G. E. Co., U.S.) Trolley wheels. 
19,774 FERRAN PD. Caustic soda and sodium hydrochlorite by electrolysis. 
19,985 B.T.-H. Co. and HoLpEN, Electricity meters. 
20,240 HADFIELD and GALBRAITH. Electric conduit rail or tramways. 
20,647 Siemens Bros. & Co. (Siemens and Halske A.G.) Construction of 
transformers, choking coils and the like. 
21,229 OrroRD and MaRSH. Automatic switches, 
21,831 Davy. Arc lamps. 
22,025 BrecKNRLL, MUNRO and ROGERS. 
22,785 Cox. Switches. 
24,031 HiNDLE. Overhead guards for electric cars. 
24,055 MACFARLANE. Oiling vertical electric motors intermittently worked 


1905. 


1,514 DANZIORR. Clock work electromagnetic cireuit- controlling apparatus. 
5,698 Linp and CaRLssoN. Electric lamps, with supplemental wick. 
7,481 Stuart. Controllers, (Date applied for, April 2, 1902.). 
8,690 WXATHERRBVY. Electrical burglar alarm. 
9,932 HowonTH (Trollhättans Elektriska Kraftaktiebolag.) Treating 
materials by radiated or reflected heat in electric furnaces. 
12,476 WARREN and CAMPBELL. Impedances for telephone, &c., circuits, 
14,545 Narr. Holdera for telephone directory cards. 
14,566 Happan (American Tool and Machinery Co.). 
centrifugal machines. 
14,980 Aron. Electricity meters. 
15,037 Epison. Nickel plating. 
15,065 Kotyra. Keyboard telegraphic transmitters. 
15,120 ANDERSON. Sparking plugs for gas engines. 
15,266 DORMAN AND SMITH. Switches. 


Regulating lever and instan- 


Iusulators for trolley wires. 


Electrically driving 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


CROSS ELECTRIC ENGINEERING AND MFG. CO. (LTD.)—Heg. Sept. 23, 
capital £4,000 in EI shares, to adopt an agreement with A. H. Sparkes and 
W. F. Carter for the acquisition of the business carried on by them as 
manufacturing electricians, and to carry on the business of electricians, 
manufacturers of and dealers in all kinds of electrical machines, engines, 
instruments and appliances, &c. The subscribers are A. H. Sparkes, 
electrical engineer, W. F. Carter, electrical engineer, H. R. Smith, T. E. 
Ferrando, engineer, A. Abrahams, W. H. Woods, electrician, and J. Cutler. 
First managing directors, W. F. Carter and A. H. Sparkes. Reg. office, 
106, Murray-street, Hoxton, London, N. 

EDISON MFG. CO. (LTD.)— Heg. Sept. 25, capital £100 in £1 shares, to 
carry on the business of electrical and mechanical engineers, makers of 
and dealers in X-ray apparatus, electrical appliances and batteries, &c. 

NOVELTY DISTRIBUTING CO. (LTD.)— Reg. Sept. 23, capital £1,000 in 
£1 shares, to adopt an agreement with H. Shaw for the acquisition of 
the business of an importer and factor of electrical novelties, phono- 
graphs, &c., carried on as A. Shaw & Co., and to carry on the same and 
the business of manufacturers of electrical articles, torches, flash lamps, 
&c. First directors, H. Shaw, A. H. Haines and R. P. Haines. Reg. 
oflice, 4, Alfred-street, Dow, E. 

TONYREFAIL AND GILFACH QOCH ELECTRIC LIGHT CO. (LTD.)— 
Reg. Sept. 24, capital £3,000 in £1 shares, to carry on at Tonyrefail, 
Gilfaeh Goch and elsewhere in Glamorganshire, the business of an elec- 
tric light company, electricians, mechanical and general engineers, sup- 
pliers of electricity, &c. First directors, J. Thomas, W. Evans, E. T. Rees, 
D. L. Jones, J. Llewellyn, Dr. D. N. Morgan and L. Jenkins. Keg. 
office, 138, High-street, Tonyrefail. 

WELLS, RAYNER & CO. (LTD.)—Reg. Sept. 26, capital £20,000 in £1 
shares(4,000 first preference, 10,000 second preference and 6,000 ordinary), 
to acquire and carry on the business of clectrical and mechanical engi- 
neers, brassfounders, metal workers, &., of Wells & Co. The subscribers 
are T. H. IIewitt, A. B. Rayner, electrical engineer, H. J. Chapman, 
F B. Hollis, F. E. Howard, E. C. Rayner and A. W. Towse, engineer, 
First directors A. B. Rayner (managing), T. I. Cammell (appointed by 
first preference shareholders), and T. H. Hewitt. Reg. oflice, 56, Padding- 
ton-street, London, W. 


MORTGAGES AND CHARGES. 
ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)— Issue on Sept. 14 of 
£3,000 second debentures, part of series created March 21, 1890, to secure 
$40,000, charged on company’s undertaking and property, present and 


future, subject to prior debentures for £10,000. No trustees. 
issued of same series £17,600. 

GENEVA TRAMWAYS CO. (LTD.)— Trust deed dated Aug. 26, 1903, to 
secure £20,000 5 per cent. debentures created by resolution of Aug. 20, 
ranking in priority to original debentures for 850,000, have been regis- 
tered. Property charged, 49,910 shares of 100fr. each, 30,000 shares of 
500fr. each and 12,000 founders' certificates in La Cie. Genevoise des 
Tramways Electriques, and other property for time being representing 
same or attributable thereto. Trustees, London Trust Co. 

SHERARD COWPER-COLES & CO. (LTD.) — Lien reg. Sept. 16, for £50 
6 per cent. debenture, part of £6,500. Amount previously issued, £6,175. 
No trustees. Charged on all property except uncalled capital. 


Previously 


CITY NOTES. 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 274d. per oz. (Oct. 1). Consols 88/4,—88,,4 for money, 88,,— 
88, for account; 24 per cent. 881—853 (Oct. 1). Consols Pay Day, 
Nov. 5; Stocks and Shares Continuation Days, Oct. 13 and 27; Ticket 
Days, Oct. 14 and 28; Pay Days, Oct. 15 and 29; Mining Share Carry- 
over Days, Oct. 12 and 25. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)— After placing £6,000 to 
renewal fund, the directors have declared an interim dividend for the 
quarter ended Sept. 30 of 15s. per cent. on the ordinary stock, and £1. 10s, 
per cent on the preferred stock, less tax, payable Nov. 2. 


BURY, ROCHDALE AND OLDHAM TRAMWAYS CO.— At the meeting on 
Friday last the chairman (Mr. John Coomer) said there were still diffe. 
rences outstanding between the company and the local authorities as to 
the powers of the latter to compulsorily acquire certain sections of the 
company's lines. The committee which was acting on behalf of the local 
authorities had refused to discuss the company's claims, which would 
have to be settled by the arbitrator (Sir Frederick Bramwell). 

CALCUTTA TRAMWAYS CO. (LTD.) An interim dividend of 2s. 6d. per 
share has been declared for the half-year ended June. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND CO. (LTD.)—The 
directors! report for the period ended Dec. 31, 1902, states that the final 
section of the Camps Bay Tramway Company's system (the ‘ Kloof 
line“), extending from the terminus of the Cape Town Tramway Com- 
panies’ system to Camps Bay, was opened on Nov. 10 last, thus com- 
pleting the tramway system as originally designed. The total length of 
track now in operation is about 94 miles, and a lease has been granted to 


* 


the Cape Electric Tramways (Ltd.) for three years from Jan. 1, 1903. 


CITY OF BUENOS AYRES TRAMWAYS CO.—The report for the half- 
year ended June 30 states that the petition for the necessary modification 
of the company's concession, with a view to the adoption of electric trac- 
tion, is still before the Municipality, and the negotiations are proceeding. 

DICK, KERR & CO. (LTD.) — The ordinary general meeting of the share- 
holders was held on Tuesday under the presidency of Mr. Claud T. 
Cayley, who referred to the increase in the company's liabilities conse- 
quent on their acquisition of the works of the English Electric Mfg. Co. 
(Ltd.) at Preston. The works had been taken over as a going concern, 
and had been managed by them since the end of March. The reserve 
had been increased since the issue of the last balance-sheet by £70,000, 
and adding the special reserve funds, amounting to £32,611, there was & 
total reserve of £161,560 in addition to the balance of £35,544 which it 
was now proposed to carry forward, making £197,105. On the other 
side of the balance-sheet the capital expenditure was higher owing to the 
purchase of the works at Preston. The contracts due for work, stock of 
materials, &., amounted to £500,204, which was in excess of the sum 
shown a year previously, but on June 30 last they held certificates from 
various corporations and companies amounting to considerably over 
£300,000, most of which had since been received. Their works were now 
capable of turning out the largest direct. current and three-phase genera- 
tors yet designed, together with all sizes of traction and stationary 
motors, controllers, &c. A large addition would have to be made to the 
works at Preston in order to enable the company to deal with the con- 
tracts now in hand, and it was expected that the new premises would be 
ready for occupation in about a month. The company had only been 
engaged on electric traction work for a brief period, during which, how- 
ever, they had completed and had in course of construction work (inelud- 
ing permanent way, overhead lines and cables, rolling stock and elec- 
trical equipment, generating plant, including steam engines, boilers and 
generators, and general engineering) amounting in round figures to 
about £7,500,000. Except for a short time prior to their engaging 
in this work, all the electric machinery and plant required by 
the company had been manufactured in this country, and by British 
labour. Apart from their home contracts they were now engaged 
in constructing and equipping tramways in Mandalay, Singapore, Hong 
Kong and Tokio, and they also had in hand important contracts in South 
America, Australia and Canada. Their home business included large 
contracts for machinery, permanent way, rolling stock and equipment for 
London and various cities and towns in the provinces. The works at 
Kilmarnock were fully employed in their special manufactures, including 
narrow-gauged rolling stock, points and crossings for portable railways, 
turntables and special work for tramways. The prospects of the company 
for the current year were very good. It was with great regret that he 
referred to the sudden death of their dear friend, Prof. Sydney H. Short, 
who was the technical director of the English Electric Mfg. Co. (Ltd.). 
His ability as & designer of the first rank of electrical machinery for 
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traction and other purposes was fully recognised, and their manufacturing 
works derived great benefit ,from his services during the initial stages 
of the undertaking. The directors felt they had not only lost an exceed- 
ingly able man, but also a valued friend and colleague. They had been 
fortunate in securing better oflice accommodation than at 110, Cannon- 
street in a new building in Abchurch.vard. a short distance only from 
the present offices, as from Oct. 1. He emphatically denied the reports 
which had appeared in certain newspapers that the company were at the 
head of a combine for consolidating several other similar undertakings. 
A cordial vote of thanks to the chairman and directors terminated the 
proceedings. 

DUNDERLAND IRON ORE CO. (LTD.)—At the meeting last week the 
chairman (Sir David Dale, Bart.) said that there was no reason to doubt 
that magnetic separation, which the company were working, would prove 
& success. ‘They had had some anxiety, more particularly in regard to 
the briquetting process, not as to the possibility of accomplishing what 
was necessary for that purpose, but as to the best mode of briquetting. 
It was stated in the report that In the process of briquetting adopted 
by Mr. Edison in America a proportion of pitch was used to mix with the 
concentrated ore. Consequent upon the large demand for pitch for use 
in the laying of electric mains and other purposes, its price has recently 
seriously increased. To avoid the additional cost that this would entail, 
the directors had had a course of briquetting experiments carried out, and 
are glad to report that they have now found a process which will produce a 
thoroughly satisfactory briquette at a cost lower than the original esti- 
mate.” It was not intended to convey the idea that they had invented 
the process. They had made important inquiries and experiments, and 
had been satisfied that a process of briquetting which dispensed with such 
a binding material as pitch could be successfully applied to the treatment 
of the Dunderland ore, and the briquetting process would, they had every 
reason to believe, be less costly than the treatment would otherwise have 
been. They had come to a new stage, in which the machinery question, 
which was a most important one, had to be dealt with, and he thought 
they were fortunate in having secured, through the Standard Construc- 
tion Co., the services of Mr. Simpkin, a man of large experience. He had 
already designed the necessary machinery, subject to the approval of 
Mr. Edison, which had always been sought, and his contracts had been 
recently let—a few only remained to be let—at prices below the original 
estimate, and they had every confidence that that which was almost a 
key to their successful operations—namcly, the machinery for carrying 
them out—-would be provided of the best and most satisfactory character. 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LTD.)—At 
the meeting last week the chairman (Mr. George Richacdson) referred to 
the recent statements that negotiaticns had been entered into regarding 
the consolidation of the British electrical industry, and that Messrs. 
Dick, Kerr & Co. were at the head of the movement. He hed heard of 
no such negotiations. The company was in no way connected with 
Messrs. Dick, Kerr & Co. There was not a particle of truth in the state- 
ments which had been published. 

ELMORE'S TRUST (LTD).—A meeting was held on Monday to consider 
a resolution to wind up this trust voluntarily. The chairman (Mr. A. 
Reynolds) said that since the last meeting their bank had presented a 
petition for compulsory liquidation. Although by this action their posi- 
tion would be, he believed, a little prejudiced, it might yet be time to do 
something. The appointment of a voluntary liquidator would admit of 
& committee conducting, with such liquidator, business negotiations with 
the view of securing for themselves the assets on cheap terms. The 
resolution having been seconded, a long discussion ensued, and Mr. F. L. 
Rawson proposed, as an amendment, that the meeting be postponed until 
Oct. 23, to see if some arrangement could not be made with the bank. 
This was carried. The chairman and Mr. Firth in consequence tendered 
their resignations, and Mr. Ord and Mr. Marshall Richardson were 
appointed directors in their place. 

ENGINEERING AMALGAMATION —In reference to the amalgamation of 
the undertakings of Charles Cammell & Co. (Ltd.), Sheffield, and Laird 
Bros. (Ltd.), Birkenhead, the purchase is to date from June last. The 
title of Cammell & Co. will be altered to include the name of Laird. A 
meeting of shareholders will be held on 12th inst. to confirm the schemo. 


MERSEY RAILWAY CO.—At the meeting on Tuesday the chairman 
(Mr. J. Falconer), referring to the “electrification” of the railway, which 
was completed on May 4, said that under their old system the greatest of 
all difficulties was that of ventilation. The condition of the tunnel now, 
as regards atmosphere, was absolutely perfect and quite healthy. The 
temperature was equable, the air always fresh, and the old steam-driven 
fans which had to be kept going continuously had been replaced by 
lighter electric fans, which only [required to be used occasionally, and 
which could sweep the whole tunnel in a short time. Hitherto the light- 
ing of the stations was a source of considerable difliculty on account of 
the state of the atmosphere, but now they were brightly lighted, so that 
anyone could read with comfort. The tunnel itself had also been equipped 
with electric light on both sides from end toend. With regard to the 
train service, the policy of the board had been to provide a continuous 
and frequent service. As regards the safety of the service, he believed it 
to be the safest means of transit in or about Liverpool or Birkenhead. 
The carriages were protected by a lining of absolutely fireproof asbestos. 
It was too early yet to form a reliable estimate of the financial results of 
the new system. The present accounts only represented two months’ 
working under the new conditions; but, so far as the receipts were con- 
cerned, it was gratifying to find that the tide had turned. As to working 
expenses, it was impossible from agfew months’ operations to arrive at any 
results which could be taken as an indication of what might be expected. 
Experience had satistied the board that electric traction was the right 
system of working the railway, and they thought they would be rewarded 
in the result. 


SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—At the meeting on 
Monday the chairman (Sir Andrew Noble, K.C.B.) congratulated the 
shareholders that, as the result of the year’s operations, the provision for 
expenditure on experimental account was slightly reduced, but they had 
found it necessary to make, during the past year, and would have to 
make for some time to come, a considerable number of experiments. 
The experiments at the Walker shipyard in regard to oil fuel had now 
been completed. He thought he could say that Mr. Orde, who had 
conducted the experiments, had succeeded in obtaining better results, 
with practically no smoke, than any experimenter who had preceded him. 

SOUTH AFRICAN LIGHTING ASSOCIATION. — The directors have declared 
an interim dividend of 4 per cent. (at the rate of 8 per cent. per annum) 
for the half-year ended June 30. 


STOCK EXCHANGE NOTICE.—-The Stock Exchange committee have 
appointed Oct. 7 a special settling day in the provisional certificates 
(fully and partly paid) for a further issue of 5,400 ordinary shares of £10 
each of the Bournemouth and Poole Electricity Supply Co. ( Ltd.). 

WILLANS AND ROBINSON (LTD.)—-The transfer books will be closed, 
prior to the ordinary general meeting, from Sept. 30 to Oct. 14 inclusive. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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; E Inc. AGGREGATE, 
Tine. Week 3 or Dec. E 
ended E (a) No. of A t. Inc, or 
ie Daas A» weeks moun Dec. (a) 
£ £ £ | £ 
Aberdeen Corporation Sept. 26 1,248 + 252 17 22,424 ＋ 3,964 
Ayr Corporation „ 19 5% + 2 119 7,578 4 
y P — „ 28 288 + 16 |f | , t 7 
Barnsley ...... NE —€— „ 18 179 a 373 6,791 em 
Birkenhead ..................... „ 27 1,154 | + 99 | .. - ds 
Birmingham Tramways.,... » 26 5,630 | + 227 12 62,298 + 2,088 
Blackburn Corporation.. .. „ 25 844| + 181996 23.212 T 657 
Blackpool Corporation ...... » 24 1,500 | - 116 825 82,150 — 255 
Blackpool and Fleetwood... „, 26 904} — 109 13 17213 |- 218 
Bolton Corporation ......... „ 921 1.845 + 138 96 ' 49,302 + 6,489 
Bournemouth Corporation.. » 23 1,198 wits 26 28.845 - 
*Bradford Corporation ...... n 27 8,099 | + 413 926 100,645 4 14,815 
Brighton Corporation ...... » 2 989 | - 43 44 ' 89,171 / 5,844 
Brisbane Tramways ......... Aug. 12 2,923 | + 141 6 | 13,807 — 70 
Bristol Trams & Carriage... Sept. 25 5,151 | + 217 18 | 97,008 '+ 11,062 
*Bucnos Ayres & Belgrano... Aug. 90 2,934 + 122 19 27.995 + 1,917 
Burnley Corporation.........| Sept. 26 948 | + 287 26 28,886 ‘+ 4,558 
Burton Corporation » 27 134 Ses 295 | D 
Calcutta Tramways Oo....... » 26 837,765 | -FR9,200 | 13  R420,061 ＋ R95,415 
Camborne-Redruth  ......... „ 23 112 a 47 5 630 s 
Cardiff Corporation. „ 26 2,008; + 898| 26 ' 52,260 ‘4+ 16, 455 
Carlisle Tramways Co. ...... » 96 200 | + 7/438 !| 7,225 + 511 
Central London Railway... , 26 6,088; — 511 18 7,453 — 8,488 
Chathain and Dist. Lt. ltys. „ 24 617 | + 28 | 88 ! 2,511 ia 
City & South London Rly.. » 27 2,049 | - 386 18 | 82,080 ,- 4,218 
Cork Electric Trams Co. ..| „ 24 553 - 249 98 | 90:70 7 2.22 
Darwen Corporation ......... „ 25 233 — 7| 25 6,074 — 184 
Devonport & Dist. Trams. „, 18 5314 + 54 374 16,84 + 475 
Dover Corporation » 20 253 | + 1126 | 6,598 |+ S3 
Dublin & Lucan Railway..“ „ 27 1388 | + 26 | 13 1,899 109 
Dublin Southern District.. „, 25 978 | + 46 12 15.798 " 
Dublin United. . . . . . „ 25 | 4106 | + 133 12 51,84 6,452 
Dudley - Stourbridge. „ 18 874 | + 67 373 81,440 ‘+ 8,078 
Dundee Corporation ......... » 23 837 | + 84 Tm i "P 
East Ham Council............ » 26 729 | + 140 +26 18,218 ＋ 6,52 
Gateshead & Dist. Trams... » 1.8 49 | + 18 | 974 92,974 + 4,610 
Glasgow Corporation. . „ 26 14,634 | + 1,552 17 ^ 230,687 !-- 25,150 
Gravescend — North tleet...... 5» 18! 278 + 73 373 9,028 + 712 
Greenock & Port Glasgow.. T 18 692 | -- 136 | 874 20,616 + 1,586 
i 1958 | + 193 '),, 
Halifax Corporation . .. , 26 1.461 . 208 E | 86,93 + 8,997 
Hartlepool Tramways ...... » 18 291 | + 9| 874 | 10,109 + 410 
Hull Corporation ........ W » 26 1,911 + 192 126 47.709 ＋ 2,347 
Ilkeston Corporation.. » 23 1 iis 119 9,504 ass 
Isle of Thanet Co. ............ » 2 862 - 10913 18,025 |= 985 
Kidderminster & District... » 18 | 132 — d | 374 4,952 + | 182 
Kirkcaldy Corporation ...... » 23 179 ose 90 5,392 vs 
Lanarkshire Trams Co....... » 24 681 — 86 ; 6,107 825 
Leeds Corporatlon. . . ., 26 5,740 + 473 26 147,03 |+ — 8,006 
Liverpool Corporation „ 19 10,440 + 180 33 991,517 + 11,918 
Liverpool Overhead Rly. ... » 15 1.709 + 257 13 22,305 + 1,501 
" A » 1 10,414 | + 2,199 | #25 219,068 ＋ 938,906 
London County Council „ 96, 11050 | + 2,575 | 126 | 260,122 + 41,481 
Lowestoft . . s» 26 200 sri t10 8,858 "E 
Manchester Corporation ... » 26 12,611 | + 6,885 | 15 700,121 + 97,710 
Mersey Railway — „ 215 1.331 + 286 13 17.220 + 3,296 
Merthyr dicas vit » 18 205 | + 7| 374 7,129 - 222 
C:!!! „ 186 i| + 64| sà 122 + 1.700 
Newcastle-on-Tyne Corp... „ 265 8,594 | + 5x0 ! 13 41,826. — 7,614 
Newport (Mon.) » 26 510 ＋ 200 26 10.717 + 2,757 
Oldham, Ashton & Hyde... » 18 556 | -+ 81 974 21,503 + 1,477 
Perth (W. A.) Elec. Trams.] „ 25 1,145 + 157 | $38 43827 + 4.248 
Peterborough ............ e. „ 18 191 T" 94 5,555 è 
Poole and Distriet............ „ 18 365 | + 88 | 874 11,661 + 1,757 
«Portsmouth Corporation ... „ 2 1,951 |] + 105 " "n | ss 
Potteries ccccecescececessceees „ 18 1,677 - 3373 58,175 + 3, 024 
Reading Corporation „ 24 637 one "P Ses see 
Rothesay ........... ce deve y 18 178 | + 15 | 874 6,172 [t 1,605 
Salford Corporation . „ 28 4,390 + 1.285 26 90,606 i+ 30, 798 
Sheer ne » 16 76 3 23 | 2,238 n 
,Bheftield Corporation. » 27 4,755 | + S17 13 61,215 + 4,931 
Southampton Corporation. e — . — T | bee 
Southend Corporation ...... . is " Mu sve | vee 
Southport Tramways ...... „ 18 S88 | + 92) 373 12,030 + 2,162 
S. Staffordshire Trams. . „ 18 961 + 27037. 83,446 + 4,660 
“Sunderland Corporation ... „ 27, 1,226) + 88 | 26 | 33.919 + 1,664 
*Swangea Trams ............... » 18 542 + 11 374 19,622 + — 1,059 
Taunton Trams. o0. » 18 59 | - 9 87} 2317 - 221 
Tynemouth and District.. „„ 18 349 | — 30 377 12366 + 982 
Tyneside Trams Co. ......... » 28 350 + 13338 12.513 R 
Wallasey District Council.. „ 26 7517 | + 90 | t26 19,434 ＋ 2,441 
Weston-super-Mare ......... „ 16 20 + 21 87 5,028 457 
Wigan Corporation we ssa mo 4 "T 
Wolverhampton District ... „ 18 495 | + 119 371 14.716 14 70% 
Wrexham ene „ 18 135 ads 24 3.513 
Yorkshire Woollen District „ 18 477 eae 304 10.750 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. f Minus 8 days. t Minus 2 days. J Plus 8 days. § Plus 2 days, 


In oalodlating the yield, allowance has been made fot accrued interest, but not "or redemptions t Ex Dividend. 1 The London Stock Exchange Committee have nie to quote these .. 
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ELECTRICAL COMPANIES' SHARE LIST. 
a: R T DIVID Price BUSINESS, 
NAMB. Wed. | mE END NAME Wed. DIVIDRED | W. 
Sept. 30. E DUB. : DUE w 
5 8 p . 3° S Sept. 30. BEPT. 30. 
M me RAILWAYS,TRAMWAYS, A0. 2 5. d. TELEPHONES. à un pria 
nglo-Arg'tineSh(1t0260,007)52/Cm.Pf.| 44—43 |5 5 3 | April, Oct Chili Telephone (fully paid) . . . . . . 41—5 3 | August da 
Bt. 67 | Do. Permanent 6% Deb. Btook .........| 125 —130 | 4 12 4 2: National Co. Pref. Stock l a oe it 2 . 100 | 99] 
10 10/0 Barcelona Tramways Ord. .................. 74—84 5 17 8 m Do. Def. Stock ...................... ꝗ 75 —77 7 Ms 76 
10, 5, ) Do. 5% Cum. Pref, ...............- "— 9 —10 |5 0 0 m Do. 6 per Cent. Cum. 1st Pref......... 13 —14 9 | Feb Aug 
St. 44%| Do. 447 Deb. Stock (red.) .. . . .... 9L —90 1414 5 M Do. 6 per Cent. Cum. 2nd Pref. ......| 13 —14 9 | Feb, Aug 
100 57 | Do. b per Cent. Debs ess.. 97 —102 | 4 18 10 M Do. b per Cent. Non-Cam. 3rd Pref... 5 —5} 3 | Feb, Aug | 5 
bj .. | Brisbane Electric Trams. Invest. Ord. 2 —3 z i * Do. Deb. Stock 33 per Cent. (red.) . 94 —96 6 | June, Dec . 
b| 2/6 DS 5 per Cent. Cum. Pref. ............ 4 —4} |511 1 ix Do. 4 per Cent. Deb. Stock (red.)... 101 —103 8 103 , 
St.] 44%| Do. 44 per Cont. Deb. Prov. Certs. ...| 100 —103 | 4 Bi Oriental . . . — 1 15 4 April, Oct 
10 4% | Bristol Tramways and Carriage Ord... ?0 —21, | 8 Feb, Aug United River Plate . ess 56 8 July. e 
U| 4% | De. Cum. Pret. (tally paid) . -| dci $15 os „ Do- 5 per Cent. Cam. Pref. -. i 51 3 | June, Dec 
| 4% 0 per Cent. Debs . — e o. b per Cent. Dob ck (red.)...... - 4 D. 
855 57 PEE ae Elec. Riwy. Det. Ord. 81 —8t1 i ps d " (rod... ou n 
-| 5% ef. Ord. Stock  ............. SED: 92 —95 5 1 n 
10) 4/24] Do. 57 Cnm. Perp. Pref. .......--- 10 —10} 415 3 = ELECTRICITY SUPPLY. 
4'| 44%] Do. 4 per Cent. Ist Mort. Debe... MN 104/—106/ 4 6 1 E Blackheath & Or nich. Diet, Ora. (f. p.) — $—i : . " 
10 10/0 British lectric Traction Ord... i 124—13 6 1 : t Do. 44 1st Db. Stk. Prv. Cts. (rd. &con.) 116 ~119 3 7 "S ee 
10 6/0 | Do. : per Cent. Cum. Prei 1112 5 0 Feb, Aug Bournemouth & Poole Elec. Sup. Ord. 124- 134 | 6 : si A 
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NOTES. 


ALTHOUGH we do not mention it as an essential qualification 
for the position of Colonial Secretary, it is safe to say that the 
Right Hon. ALFRED LYTTELTON, K.C., M.P., who has just been 
chosen by Mr. BALFOUR to fill this vacancy in the Cabinet, 
has a knowledge of the technical details of electric light and 
traction never before possessed by a member of the Cabinet. 
Mr. LYTTELTON acted as umpire in the famous arbitration 
which took place at the end of 1901 to determine whether 
a high-tension alternating-current system of traction should 
be employed upon the Inner Circie in preference to the 
standard low-tension continuous-current system. Moreover, 
Mr. LYTTELTON appeared as counsel for the London County 
Council in the important inquiry which was held in March, 
1901, by the Board of Trade, at the instigation of the West- 
minster Electric Supply Corporation, with regard to a revision 
of the regulation B (6) of the Board relating to change of pres- 
sure. In the previous year also, he had appeared in the City 
of London Electric Lighting Co.'s appeal to the Board of Trade 
on the same question of increasing the pressure of supply in 
Southwark to 200 volts. Another matter, of kindred interest, 


with which Mr. LYTTELTON was concerned was the arbitration 
between the West Ham Gas Co. and the West Ham Corpora. 
tion, when he gave a decision against the former in respect 
of liability for altering the position of its mains which had 
become necessary in consequence of the construction by the 
Corporation of electric tramways. 

— 

THE remodelled electricity supply system in Dublin, a 
description of which is concluded in the present issue, offers 
several features of peculiar interest. Although Dublin would 
have been essentialy an area in which to employ direct 
continuous-current generation and three-wire distribution, the 
Dublin Corporation resolved to make use of a site for the new 
generating station three miles from the centre of the city, and, 
conscquentlv, an extra high-tension three-phase system had to 
be chosen. Contrary to what might have been expected, 
however, Mr. HAMMOND, the consulting engineer, decided to 
depart from the common practice of employing rotary converters 
and distributing by continuous current, and preferred to have 
a three-phase distribution system. Having decided upon 
this, he once more refused to be bound by convention, and, 
instead of adopting the method ordinarily employed on the 
Continent of connecting his lamps simply on the three wires 
of a three-phase secondary network, he has chosen four-wire 
distribution. The secondaries of the transformers are star- 
connected, and the lamps are connected between the outer 
points of the star and a common return which runs back to | 
the centre point of the star, there being thus a difference of 
potential of 346 volts between the outers for a lamp voltage 
of 200. This system, it may be remembered, was also employed 
by Mr. HAwTAYNE in the Erith electricity works described in 
The Electrician last January. There, however, it was antici- 
pated that a considerable proportion of the load would be 
supplied to motors. 


—— 


Ix Dublin the greater part of the load will always be lamps, 
and it is worth considering whether the increase of pressure 
by this method of distribution really means economy in first 
cost and in working. Comparing the section of copper, there 
is, it is true, a saving of about 30 per cent., which might have 
been made somewhat greater if Mr. HAMMOND had allowed 
the neutral conductor to be of smaller section than the other 
three (this would, we think, have been quite permissible). 
Against this saving, however, it must be remembered that 


the insulation around the conductors has to be slightly 
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thicker, so that there is reason to doubt whether the cable 
is much cheaper on the whole. Taking account, moreover, 
of the extra size and complexity of the junction-boxes, 
it is certainly doubtful whether there is any saving of con- 
sequence. In this connection also, we may point to the 
fact that, owing to the cable being four-core, the capacity on 
one of the phases will be considerably less than on the other 
two. It will be interesting to note whether this will have any 
effect on the regulation of pressure or the working of the 
motors and generators, or whether, as is probable, the dis- 
placing effect on the phases will be unimportant. 


———D — 


APART from technical considerations, the fate of the old 
Dublin electricity works adds force to the contention urged 
over and over again in these columns, that municipal electricity 
works must set aside a depreciation fund in addition to the 
ordinary sinking fund if they are to be worked on sound 
financial lines. It was elicited at the Local Government 
Board inquiry now being held in Dublin that .£90,000 
had been spent on the old works at Fleet-street, which 
have now been dismantled, and the mains in connection with 
them: The works were started in 1892, so that it will be many 
years before the capital has been paid off. Yet all that now 
remains is the buildings, the old network worth a few thou- 
sand pounds, and the sum of £3,590 realised by the sale of 
the old plant. It is thus evident that a far greater loss to capital 
account has taken place than has already been paid off by 
the sinking fund. 

oe 

SINCE last week the Marylebone Borough Council have 
received a notification from the Local Government Board to 
the effect that the Board upholds the London County Council's 
decision not to sanction the loan for electric lighting purposes 
which the Marylebone Borough Council have applied for. The 
application to the Board of Trade for a licence having been 
refused, as we announced last week, nothing further can be 
done towards getting the money until the Parliamentary 
session, unless the Borough Council can come to some arrange- 
ment with the Metropolitan Electric Supply Co. As the result 
of an application by the Company in the Chancery Division of 
the High Court of Justice last July, the Borough Council were 
‘given until December 81st to pay the Company the sum 
„awarded in the arbitration, and in January it may be expected 
that the Company's application will be repeated. 


— — 
, 


THE existence of the “jerry " wireman in Budapest has, 
apparently, come to an end. Some years ago it was decreed 
by the authorities that any electricity supply company con- 
necting to their mains an installation effected by a person who 
had not obtained an official licence, would be liable to legal 
proceedings. Fora considerable time this regulation has been 
in abeyance, but the supply companies have recently been 
informed that it will be again enforced, and there is, therefore, 
much consternation among the local contractors. Large 
numbers have made application for licences, but these 
will only be granted to applicants who are properly qualified. 
Provided the examining body is an efficient one, this system is 


admirable, and might well receive attention in this country. 
Many advantages would accrue to the electrical industry if 
an examination and registration system could be inaugurated 
here. This would tend to eliminate the “cheap and nasty” 
work of which so much is being installed nowadays, especially 
in the east end of London, where contracts are undertaken at 
On the other hand, the difficulty arises 
as to what would be the proper licensing authority, and prob 
ably a system somewhat similar to that on which plumbers 
are registered by the Worshipful Company of Plumbers would 
be more workable. A man may do plumber’s work, whether 
he is registered or not, but the public is advised to employ 
registered plumbers only. 


— ü1— . — ree 


absurdly low prices. 


Gilbert Lecture at Colchester. —Last Tuesday week Prof. 
Silvanus Thompson gave a lecture on William Gilbert's life and 
work at the Moot Hall, Colchester, before a large and apprecia- 
tive audience. l 

Wireless Telegraphy.—[It is reported that wireless tele- 
graph stations at Newhaven and Dieppe have been esta- 
blished by the Western of France and the London, Brighton 
and South Coast Railways, in order to maintain continuous 
communication between the two countries. 


Royal Commission on London Traffic. —It is expected that 
the resumption of the weekly meetings in London for taking 
evidence will be resumed on Friday, November 6th. The 
sub-committee which is now visiting the United States will 
return about the middle of this month. 


Institution of Civil Engineers.— The president, Sir William 
H. White, K. C. B., will deliver his inaugural address on Tues- 
day, November 3rd, at eight o'clock. At the same meeting 
the presentation of the Council's awards will be made, and 
afterwards there will be a reception in the library. 

The New Universities.—The new Victoria University of 
Manchester was formaily opened on Tuesday morning by the 
Lord Mayor of that city. The Duke of Norfolk has con- 
tributed £8,000 towards the endowment of a university in 
Sheffield, it the charter be granted. Sir F. Mappin, M. P., 
Sir H. Stephenson, and the Sheffield Corporation Tram ways 
committee, have also each given £5,000. 


Radio activity.— A course of 12 lectures on Radio activity’ 
will be given at University College by Mr. F. Soddy, 
at 5:30 p.m. on Tuesdays and Thursdays, beginniug on 
October 13th. The subject will be treated from both the 
chemical and physical ‘standpoints, and will include the most 
important researches and their interpretation in the light of 
recent developments. The course will be illustrated by 
experiments, The fee for the course is one guinea. 


Ryde Electricity Works.—' These works, the property of 
the Isle of Wight Electric Light and Power Co., were formally 
opened by the Mayor of Ryde on October Ist. Provisional 
orders were obtained in .1599 and 1900, and the work has been 
carried out under the direetion of Messrs. Edmundson's Elec- 
tricity Corporation. Dowson gas, manufactured at the works, 
is employed to drive two Tangye gas engines, each of 200 H.P. 
Some particulars with regard to this station appeared in The 
Electrician, Vol. L., p. 926. 

New Technical Institute. —On Monday the new Technical 
Institute at Paddington was opened, and the work previously 
carried on at Westbourne Park and Queen's Park will now be 
conducted there. The Institute is the property of the London 
County Council and contains physical, mechanical and chemical 
laboratories, in addition to lecture theatres and w orkshops. 
Only 10s. per session is demanded in the shape of fees, and 
even this is reduced by half in the case of artisans in receipt 
of less than 35s. a week. 

Glasgow Local Section of the Institution of Electrical 
Engineers.— The meetings of the Glasgow Local Section of 
the Institution of Electrical Engineers commence on Tuesday, 
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November 10th, when Mr. W. A. Chamen, the chairman, will 
deliver his inaugural address. The second annual dinner of 
the section will be held on Wednesday, November 4th, at the 
Grand Hotel, Charing Cross, Glaegow, and the Lord Provost 
has intimated his intention of being present. As last year, 
the ordinary meetings will be held in the rooms of the 
Institution of Engineers and Shipbuilders, 207, Bath-street, 
at 8 p.m. 


Cable Interruptions and Repairs. 
Date of Interruption. 
Dominica—Martinique ...... May 9,1902 .. 
St. Lucia Martinique May 9,1902 .. 
May 9,1902 .. 
July 10, 1902 


Date of Repair. 


Guadeloupe— Martinique .... 
Puerto Plata—Martinique.... 


Anjer—Kalianda .......... Aug. 2,1902 .. — 
Cayenne—Pinheiros ..... .. . Aug. 13, 1902 — 
St. Lucia —St. Vincent Sept. 19, 1902 — 
Reissi-Issa(Yemen)—Camaran Oct. 22,1902 .. — 
Paramaribo—Cayenne ...... Feb. 27, 1903 — 
New York—Hayti .......... Apr. 13, 1903 — 
Bolama— Bissao ............ Aug. 4, 1903 Oct. 7, 1903 
Cape St. James—Haiphong .. Sept. 28, 1903 Oct. 7, 1903 


High-speed Railway Trials.—Since the permanent way of 
the military line between Marienfelde and Zossen has been 
strengthened, the speed trials have been resumed, and speeds 
as high as 125 milesan hour are reported to have been attained. 
The highest speed was gained by a Siemens-Halske car, which 
carried on this occasion a party of engineers and military 
officers. The new track rails weigh 961b. to the yard. 
Including the time for starting and stopping, the total distance 
of 14 miles was covered at an average speed of 109:37 miles an 
hour, the maximum speed being that recorded above. The 
trials of the rival car, which is being built by the Allgemeine 
Elektricitäts Gesellschaft, will be awaited with interest. 


Dunedin Tramways.—The Railway Engineer states that it 
has been decided to utilise water power to drivethe generators 
for these tramways. A temporary steam plant will, how- 
ever, be installed, so that no delay need be occasioned to the 
system during the construction of the turbine plant. A power 
house will be erected on the banks of the river about 20 miles 
from the city, where three-phase current will be generated and 
transformed up to 15,000 volts for transmission. From a 
point near the city the main transmission line will be divided 
and branch off to the various sub.stations, which will be 
equipped with Westinghouse rotary converters and storage 
batteries. The British Westinghouse Co. will supply the 
motors and the J. C. Brill Co. of America the cars. 


London County Council Tramcar Speed Regulations.— The 
Board of Trade has issued some regulations with regard to the 
speeds which shall be adopted on the London County Council 
electric tramways. They are as follows :— 


Twelve miles an hour on Clapham Common south side, between Clap- 
ham Park.road and Nightingale-lane. 


Eight miles an hour (4) in Kennington-road and Westminster Bridge, 
road, between the Horns“ and Stangate ; (^) in Kennington Park-road- 
Newington-butts, London-road, St. George's-circus, and Blackfriars-road, 
between the ** Horns" and the terminus; and (c) in Waterloo-road. 


Six miles an hour in Westminster Bridge-road between Kennington- 
road and Waterloo-road; 4 miles an hour (a) through facing points, 
whether fixed or movable; (b) under the Balham railway bridge; (c) 
under the Clapham.road railway bridge; (d) on the curve leading to the 
Balham car-shed ; and (e) on the curve leading to the Clapham car-shed. 
At all other plases the speed is not to exceed 10 miles an hour 

The Accident on the City and South London Railway.— 
Although undue importance has been given by the daily 
papers to the slight accident which took place at the London 
Bridge station of the City and South London Railway on 
Saturday, it is not without interest to electrical engineers. A 
short circuit took place on one of the cables in the lift way, as 
the lift was going down for the last train, with the result that the 
lift came to a standstill. Unfortunately the damage spread to 
a lighting cable, so that the lift motor was left in the dark. 
A delay of 20 minutes occurred, therefore, until the lift 
could be raised again by means of a hand wheel at the end of the 
motor shaft, and this slow process of raising took five or six 
minutes, The damage to the cable was caused by a rat, which 
had gnawed through the lead and insulation. It had no time 
to eat any copper. The Daily Muil states that “fortunately 
the lift, which could not be moved for about 30 minutes, suc- 
cessfully resisted the action of the flames." As the flames 


were merely momentary—a short-circuit and a blown fuse— 
this is not surprising. In view of the panic on the Paris 
underground railway, and the general uneasiness shown by 
the London public in consequence, our contemporary should 
take greater pains to check the accuracy of such reports 
before inserting them. | 


Obituary.— We announce with great regret the death of 
Mr. J. A. T.. Marsh, the electrical engineer to the Dudley 
Corporation, as the result of injuries received through being 
thrown from a horse. On Sunday, Mr. Marsh was out 
riding with some friends when his horse bolted. After travel- 
ling for some distance, the animal slipped and fell, throwing 
its rider against a lamp-post. He was so seriously injured 
that an operation was considered impracticable. Mr. Marsh 
served his time with the Electric Construction Co., and, 
after being connected with the Portrush tramways, took 
charge of the power house at Clontarf whilst it was being 
built by the British Thomson-Honston Co. for the Dublin 
Southern District Tramways Co. Having had charge of the 
running of this station for some time, he left in 1898 to join 
Mr. R. P. Wilson’s staff, and has since assisted Mr. Wilson in 
connection with the Dudley Corporation tramways and light- 
ing, Aston Manor lighting, and other tramway and light railway 
schemes in that neighbourhood. He had been resident engineer 
at Dudley since the opening of the works in July, 1899. Mr. 
Marsh's great popularity with all his friends and associates 
makes his unfortunate death keenly felt. He was only 30 
years of age. 

We referred in our last issue to the very serious accident 
which had occurred to Mr. W. C. Hart, assistant electrical 
engineer at Plymouth. We regret to announce that Mr. Hart. 
succumbed to his injuries on Thursday evening last. He was 
a native of St. Austell (Cornwall), and was apprenticed to 
Messrs. Veale & Co., subsequently going to Bristol. He was 
afterwards appointed assistant tramways engineer at Plymouth, 
and subsequently succeeded Mr. Dayson as chief assistant 
engineer on Mr. Dayson leaving to take up an appointment 
at Sunderland. Mr. Hart was only 28 years of age, and 
unmarried. He was held in the highest esteem by the staff 
at the Plymouth electricity works, and by all with whom he 
came in business or social contact. 


The Central Technical College.—Sir Guilford Molesworth 
delivered the inaugural sessional address of the Central Tech- 
nical College at the college on Tuesday. The Dean (Prof. 
W. C. Unwin), who presided, read the annual report, which 
stated that during the year 175 students had entered and 122 
were admitted as matriculated students. Candidates had come 
from India, South Africa, Australia, New Zealand, Italy, Por- 
tugal and Germany. Twenty-four had had workshop expe- 
rience. Several students had also been admitted to diploma 
and special courses of instruction, the total number in the 
college at the commencement of the session being 314, as 
against 304 last year. During the present session about 80 of 
the students would be registered as interual students of the 
University of London. Among the scholarships held by the 
new students was one of £150 a year from the Natal Univer- 
sity. Nearly the whole of the 91 third-year students of last. 
session had obtained employment. Sir G. Molesworth then 
congratulated the students on the profession they had chosen. 
In the course of his remarks he reminded them that the won- 
derful progress made in science was apt to engender a dog- 
matic spirit opposed to true science, and from which science in 
past years had suffered. The true scientist ought never to be 
dogmatic. His very knowledge should convince him of his 
ignorance and teach him humility. The education of a civil 
engineer was incomplete without a good sound mathematical 
education, followed by a workshop training. If an improve- 
ment suggested itself during their work they should not forget 
that invention was an expensive luxury. Nincty-nine out of 
every 100 inventions were worthless, and 999 out of 1,000 
were unremunerative. In former times—he did not know if 
it was so still—there was a very suggestive feature in the 
entrance to the Patent Office in Chancery-lane. On each side 
there was a door, one bearing on a brass plate the words 
“Commissioner of Bankruptcy," and on the other the inscrip- 
tion Commissioner of Lunacy.” 
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Polyphase Plant in Oollieries.— The following particulars, 
taken from the Iron «nd Coal Trades Review, regarding the 
three-phase equipment of several collieries owned by the 
Staveley Coal and Iron Co. will prove interesting : —The com- 
pany has equipped at present five collieries out of tbe total of 
eight under its control, those transformed being the Calow, 
Bonds Main, Warsop, Ireland and Markham. It was decided 
to provide each with its own generating station. The last four 
of the collieries mentioned above are equipped with identical 
plants—viz., a slow-speed compound and condensing Robey 
engine running at 90 revs. per min. and directly-coupled to 
a 40-polar 375kw. Westinghouse alternator of the revolving 
armature type. The fifth colliery—i.e., the Calow colliery— 
is somewhat differently equipped, and possesses two Westing- 
house 200kw. alternators, directly coupled to Scott and Moun- 
tain steam engines, working at a steam pressure of from 120lb. 
to 140lb., and running at 300 revs. per min. The alternators 
have 12 poles, and receive their exciting current at a voltage 
of 120 volts from a rope-driven 7ikw. ane Altogether, 
the output of the plant of all the collieries aggregates 
3,500 H.P. Three-phase motors are largely used in connection 
with both surface and underground work. At the Calow 
colliery a 50 H P. motor, running at 575 revolutions, drives, 
by means of a belt, the fan, which is situated in the main up- 
take and circulates 50,000 «cubic ft. of air per minute. 
Electric motors are also used for working the smithy blower, 
the pumps and coal conveyors, for operating the economiser 
scrapers, for driving carpenters’ tools and for hoisting the 
workmen's carriages up an incline of 1 in 4 at a speed of 
4 miles an hour. Some 54 men are brought up at a time, 
the cars having longitudinal seats accommodating six men 
per side. This particular hauling plant, however, is equal to 
a maximum load of 96 men. The motor has an output of 
50 H.P, runs at 575 revs. per min., and is belted to the hauling 
engine. 


The Telephone at the International Yacht Races.—In con- 
nection with the recent yacht races, the steamer Sunbeam, 
tender to the “ Reliance," was equipped with a complete set 
of telephone instruments, and these were placed in connection 
with the entire Dell system throughout the United States. The 
mooring ground of the “Shamrock I.“ and “Shamrock III.,“ 
the “Reliance” and their tenders was inside the Horseshoe 
at Sandy Hook. There each day the “Sunbeam” came to 
anchor during the races and for some time previously. 
The New York and New Jersey Telephone Co. utilised 
their pole line running to the Hook, which carries the 
telephone line to the instruments leased by the Government. 
From the last pole of the company additional temporary poles 
made of iron pipe were set upon the Government dock to the 
nearest point from which the “Sunbeam” came to anchor. 
From the last pole an insulated pair of wires was run under 
the water to a temporary buoy fixed by the telephone com- 
pany. This pair of wires was covered with rubber and braid 
and served, with a special material, to form an armour to 
resist the chafing of shells on the bottom of the bay. The cable 
thus made was anchored every 20ft. with 20lb. iron weights. 
This cable was attache: to a pair of wires on the pole line on land, 
connecting with a pair of wires extending to the telephone 
company’s exchange at Atlantic Highlands, 14 miles distant, and 
there the wires terminated in a drop and jack in the switch- 
board. The other end of this twisted pair wire or cable ter- 
minated on a cork buoy in a detachable coupling placed in the 
vicinity of the point of anchorage of the “Sunbeam.” From 
the other side of the coupling a twisted pair wire was run 
through a large sheave to the masthead, and extending to an 
ordinary set of telephone instruments placed on the steamer. 
Five hundred feet of slack was allowed for the swaying of 
the boat and the variation in its anchorage. When the 
connection was made to the instrument on the steamer, 
communication was established with Atlantic Highlands 
exchange and thence through the entire telephone system, 
precisely similar to any other subscriber in the Atlantic High- 
lands exchange. When the Sunbeam" left her moorings 
the coupling was opened, slack wire coiled on top of the boat's 
pilot house, the steamer then proceeding on her way. Onthe 


boat’s return the coupling was united and telephonic commu. 
nication established. In this way Mr. Iselin and his guests 
on board the boat communicated with many New York and 
New Jersey points. We are indebted to the Electrical World 
of New York for the above description. 


Society of Engineers.—At a meeting of the Society of 
Engineers held on October 5th, a Paper was read on “ Motor 
Transport for Goods,” by Mr. Douglas Mackenzie. The 
author prefaced his remarks by pointing out the complete 
lack of reliable figures as to the cost of motor transport that 
could guide those who were considering the advisability of 
using motor vehicles for their work. He then detailed the 
statute law under which they are made and used, as modified 
by the new 1903 Act. Dealing with, first, the motor delivery 
van, the author consilers that this is far more expensive 
to work than a horse delivery van, and even allowing for 
the increased amount of work it will do, is only a very 
costly advertisement. He then dealt with the various sizes 
and kinds of motor lorries, from the petrol lorry, carry. 
ing about 2 tons, to the largest steam motor waggons, carrying, 
on motor and trailer, 10 tons of paying load. To arrive at the 
working costs of these motor vehicles, the author went at 
length into the question of repairs and renewals, and empha- 
sised the necessity for laying off the motor one day per week 
to ensure proper attention to tbe boiler and engine. He also 
pointed out the necessity for proper supervision, and showed 
that such must be reckoned in the working costs. He then 
discussed the proper allowance for depreciation, and gave his 
reasons for fixing this at 25 per cent. per annum. He also 
pointed out the risks that must either be insured against or 
allowed for in averaging expenses. After remarking that 
every case diflered in many of its component factors, and that, 
therefore, the cost of motor transport, as compared with horse 
transport or railway charges, could not be stated with mathe- 
matical accuracy, the author gave a table of costs, the figures 
showing that if the loads were less than 53 tons the horse 
was the cheaper, but that above that the advantage lay 
with the motor. "The author then impressed on inventors the 
great future that lay before the internal combustion engine 
when it could be made to work with crude petroleum or residue. 
The wear and tear produced on the roads was treated at some 
length, the conclusion being that if the roads were of a proper 
standard, there was less wear and tear from the use of motor 
vehicles than from any other form of transport. The subject 
of the Paper was then summarised from the point of view of 
various users, the author emphasising the importance of con- 
fining motors to hard roads. For contractors, he concludes 
that they are only of use in very limited circumstances, and 
that for gravel hauling, bricks, new road work, or discharging 
barges, they can very seldom be used. In municipal work, he 
considers they can seldom, if ever, be more economical than 
horse cartage, aud for mineral water deliveries, he considers 
the horse the cheapest. If the journeys are too short, or the 
loads too light, he is of opinion they will only be used when 
economy is not the first consideration, but the ideal load he 
places at from 5 to 10 tons for distances exceeding 10 miles. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


TO-DAY (Friday), October 9th. 
Evectro Harmonic Society. 
8 p.m. First Smoking Concert of the Season at the Holborn 
Restaurant (Crown Room). 


MONDAY, October 12th. 
INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ SECTION. 
7:30 p.m. Meeting at Storey’s-gate. Paper to be read: "The 
Design of a Town’s Tramway Scheme,” by W. McDonald. 


FRIDAY, October 16th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's-gate. Paper to be 
read: The Newcomen Engine," by H. Davey. 


SATURDAY, October 17th. 
JUNIOR INSTITTTION OF ENGINEERS. 
3p.m. Visit to the New Vauxhall Bridge Works. 
Westminster entrance. 


Assemble at 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE.] 


Electro-ethereal Theory of Light.—Lord Kelvin finishes his 
volume of John Hopkins University Lectures by founding an 
electro-ethereal theory of the Stokes-Kirchhoff vibrators in the 
dynamics of spectrum analysis and of the Maxwell-Sellmeier 
explanation of dispersion. In the new theory every single 
electron, or *electrion," within a mono-electrionic atom, and 
every group of two, three or more electrions within a poly- 
electrionic atom, is a vibrator which, in a source of light, takes 
energy from its collision with other atoms, and radiates out 
energy in waves travelling through the surrounding ether. A 
mono-electrionic atom has the same quantity of positive 
electricity as the electrion has of resinous. Hence it 
attracts the latter to its centre. The author makes an 
assumption which explains why the rigidity of the ether is 
practically the same throughout space, whether occupied by 
ponderable matter or not. It is that the radius of an electrion 
is so extremely small that the quantity of ether within its 
sphere of condensation is exceedingly small in comparison with 
the quantity of undisturbed ether in a volume equal to the 
volume of the smallest atom. Thus, if an atom is “ positively 
electrified " by being temporarily deprived of its electrion, 
ether vibrating to and fro through it will experience no inertial 
or other resistance. Thus the actual inertia-loading of ether to 
which the refraction of light is due is produced practically by 
the electrions, and but little, if at all, perceptibly by the atoms, 
of the transparent body. 

[Lord Kevin, Phil. Mag., October, 1903.] 


Slow Cathode Nas. P. Lenard discovered in October, 1899, 
that the impact of ultra-violet light upon a negatively charged 
conductor causes the latter to give out rays having all the 
characteristics of cathode rays, but travelling at a rate of only 
a thirtieth of the velocity of light. He has now investigated 
them by means of phosphorescence, which is somewhat diffi- 
cult to produce owing to the slowness of the rays. He also 
studied the effect of these slow rays on various gases, and 
found that they make the gases themselves emit cathode rays. 
The rays may be made visible on a screen by a suitable 
adjustment of the potentials of the electrode and the screen. 
It the former is charged to —500 volts, the rays just produce 
a luminous patch on the uncharged screen. But if the latter 
is charged to 4,000 volts the potential of the electrode exposed 
to the ultra-violet light may be reduced to — 4 volts without 
stopping the phosphorescence. The distance between electrode 
and screen i$ 14em.— When the electrode is neutral the rays 
do not go further than Sem., owing to diffusion and the 
influence of the earth's magnetic field. The substance employed 
for the screens was a mixture of cadmium sulphide, bismuth 
and NaSO The luminous efficiency is very considerable, 
amounting, as it does, to 10 Hefner units per watt. This 
compares very favourably with the 0:3 Hefner units per watt 
of the electric glow lamp. 

[| P. LENARD, Ann. der Physik., No. 11, 1903.] 


Disintegration of Glowing Metals.—G. Aeckerlein has studied 
the connection between the disintegration of metals glowing 
under the influence of an electric current, the conductivity of 
the gas and the evolution of occluded gas from the metal. The 
platinum or palladium wire was suspended in a vertical glass 
tube, its end being weighted by a mercury bob provided with 
a pointer dipping into mercury, which completed the circuit. 
The first result obtained was that the conductivity of the 
gas is not solely due to the projection of metallic par- 
ticles, since no definite connection exists between the 
quantity of electricity and the quantity of metal disin 
tegrated. Indeed, the author often observed a considerable 
current through the gas without appreciable disintegration. 
An electric field, whether static or oscillating, has no effect 
upon the disintegration. Hydrogen does not prevent the 
disintegration, though it reduces it. High temperature alone 
does not produce disintegration, but it stimulates disintegra- 
tion when the current passes. The evolution of occluded gas 


- face, whereas the ordinary light does not. 
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is neither a necessary nor a sufficient condition of disintegra- 
tion, but it encourages it. The negative charge assumed by 
glowing bodies in air 1s not necessarily connected with disinte- 
gration, since a negative potential of 2,000 volts does not pro- 
duce it by itself. High temperature and the current appear 
to be the two essential conditions. 

[G. AECKERLEIN, Ann. der Physik, No. 11, 1903.] 


Discharging Power of Ultra-violet Light.—E, Ladenburg draws 
attention to a notable difference between the photo-electric 
effects observed by Elster and Geitel and that observed by 
Lenard in an absolute vacuum. The former physicists, working 
with ordinary light, found a decisive influence of the direction 
of the plane of polarisation, The latter found that the effect 
depends solely upon the amount of light, and not upon its direc 
tion of vibration. The author suggests that this may he due to 
the fact that the ultra-violet light penetrates below the sur. 
Experiment shows 
that this supposition is correct. He used mirrors of burnt-in 
platinum upon which nickel mirrors of various thicknesses 
were deposited electrolytically. He found that the so-called 
fatigue of the mirrors is due to some change in the condition 
of the surface produced by the light. The maximum current 
is obtained with the brightest polish. The series of metals 
arranged in order of current strength begins with platinum 
and ends with nickel. but shows no connection with other 
physical properties. The current depends simply upon the 
amount of incident ultra-violet light, and not upon its angle of 
incidence or polarisation. In the case of nickel, the distance 
to which the light penetrates into the metal is about 8 wave- 
lengths. 


(E. LapENBURG, Ann. der Physik , No. 11, 1903.] 


Absorption of Light by Coloured Flames.—According to 
Kirchhoft’s law, the ratio between the emission of a flame to 
its absorption for a certain wave-length is a function of the 
temperature alone, and equals the emission of the absolutely 
black body at the same temperature and wave-length. J. 
Stscheglayew has tested whether this rule applics to flames 
coloured with metallic vapours, and has found that they do 
not obey the law. He used a burner in which the illuminating 
gas was mixed before combustion with air saturated with the 
spray of a solution of a metallic salt, such as lithium chloride. 
In this way coloured flames of a constant intensity are obtained. 
The author found that the logarithm of the ratio of emission 
to absorption is a linear function of the reciprocal of the abso- 
lute temperature, but the slope of the line is much steepor 
than is warranted by Kirchhoffs law, the Wien constant being 
23,000 instead of 14,550. The ratio of emission to absorption 
therefore increases much more rapidly with the temperature 
than does the radiation of the absolutely black body. This 
result might have been expected if we consider that Prings- 
heim's experiments proved that metallic vapours are only 
luminous when there is a chemical reaction. lxirchhoff's law 
supposes the glow to be solely due to high temperature. 

(J. SrscukarAvEw, Ann. der Physik., No. 11, 1903.] 


Influence of Field upon Magnetic Susceplililiti. A. Heyd- 
weiller finds that within small variations of field intensity the 
change in the susceptibility of solutions of iron and manganese 
salts is inappreciable, but that when the fields range from 0:1 
to 40,000 C.G.S. units variations are distinctly traceable. In 
ferric chloride they are slight, in ferrous and manganous 
chlorides they are somewhat greater, and in the sulphates the 
variations attain as much as 30 or 40 per cent. As regards 
the theory of molecular magnets, it must be concluded that 
complex molecules are formed in these salts. 

(A. HEeypwriLLER, Ann. der Physik., No. 11, 1903.3 


Institute of Marine Engineers. — The Council of this Insti- 
tute have awarded Mr. €. W. Barnes their Denny Gold 
Medal for his Paper on “The Electric Lighting of Merchant 
Vessels.” Mr. Barnes is a member of the electrical engineering 
staff at the Northampton Institute, Clerkenwell. 
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ELECTRICITY SUPPLY IN 
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DUBLIN. 


‘(Concluded from page 963.) 


The main switchboard is, as may be seen from Figs. 13 and 
14, of the Ferranti cellular pattern, but there are some slight 
departures from usual practice in its arrangement. As has 
already been noted, three concentric cables are brought from 
each dynamo to the switchboard, these being connected to the 
three windings of the armature. The shape of the cable-heads 
in which these terminate is seen at the bottom of Fig. 14. 
Each outer of the concentric cables is connected to a bar at the 
bottom of the switchboard, part of which is seen between the 
two halves of the board in Fig. 13, and this connection is led 
to what may be called the Board of Trade switchboard, a small 
board upon the same platform as is the main board (see the 
plan in Fig. 8 of our last issue). Here this connection, which 
forms the centre of the star-connection of the dynamo is 
earthed through a cut-out and an ammeter, the circuit to earth 


Photograph by Lafayette, Dublin, 
Fic. 13.— LEFT-HAND SE oF MAIN SWITCHBOARD. 


being broken by the cut-out if the current passing through it 
exceeds 7:5 amperes. On this same board are three ammeters 
connected between the ends of the bound wires of the iron 
troughs containing the three feeder cables and earth. The 
ammeters are worked through transformers, and have each 
two scales with a different transformer for each. One scale 
reads from 0 to 3 amperes, the other from 0 to 80, and there 
is à switch above each ammeter to connect up the transformer 
corresponding to the range desired. "These ammeters are by 
Messrs. Elliott Bros. (Heap's patent), and the cut-out referred 
to above was supplied by Messrs. Nalder Bros. and Thompson. 
Four integrating wattmeters for the four generators are also 
placed on this smaller board. 

Returning to the main board, the switches are of the oil- 
break type, but, although the voltage is 5,000, the pattern 
with several breaks in series, as employed first at the works of 
the Midland Power Company, is not adopted. The pattern 
employed at the present works is much simpler and more com- 
pact, as will be seen by the drawing (Fig. 15), which shows a 
front view and a section through the working parts of the 
switch. There are the usual two contacts, the main one at A, 
and the final break at B under oil, The contact piece of the 


latter is a U-shaped steel forging, and the quick release is 
attained by a spring and trip device, as seen in the drawing 
from which also the general construction and relative position 
of the parts is apparent. The levers of the switches for the 
three phases, both in the case of the generator and feeder 
panels, are coupled together, and the working parts are pro- 
tected by sheets of glass, as seen in the photographic views of 
the board. In Fig. 14 also the three "bus bars are clearly seen 
above the line of edgewise ammeters. There are three feeders 
from Pigeon House to Dublin, two of which are in constant 
use and one is held as spare. The panels for these are 
arranged similarly to the generator panels, with the difference, 
however, that the spare feeder panels are duplicated, one being 
placed on either half of the board. There is no device either 
for charging or discharging the cables before switching on or 


c € — 


Photograph by Lafayette, Du Nin. 
Fic. 14.—RicnT-HAND SIDE oF MAIN SwiTCHBOARD. 


off, and no spark arresters have been fitted to take any pos- 
sible momentary excesses of pressure; the feeders are switche 
directly on and off the "bus bars. The synchronising and also 
the field regulating arrangements are the usual ones, the extra 
switches on the exciter regulating desk seen in Fig. 13 being 
for working signals to the engine-man for increasing or decreas- 
ing speed. 

In addition to the main board and the 1 board 
already mentioned, there is a small board at one end of the 
switch platform for the works lighting circuits, the motor: 
generator and cells, already mentioned. The motors for the 
coal conveyor and economiser are three-phase, being supplie 
through 5,000 : 100-volt step-down transformers. 

Fig. 16 is a full-size section of the main high-tension feeders. 
Each core of these has a sectional area of 0°15 sq. in., and a 
capacity of 0-3 microfarad per mile when measured with the 
other two cores connected to the lead sheathing and earthed. As 
the feeders are 3:13 miles in length, it is seen that the capacity 
approaches to 1 microfarad. There being a potential difference 
of 5,000 volts between the phases, the R. M. S. potential of each 
of the cores with regard to earth is 2,886 volts. The cables are 
laid in cast-iron troughing gin. thick, the troughing being filled 
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up *solid" with pitch in the usual manner. Part of the 
cable line is under the footway and part under the roadway, 
and in the latter case an extra protection of concrete is pro- 
vided. Particular care is taken to have the troughing electri- 
cally continuous. There are bosses cast on to the sections of 
the troughing, and these are faced and thoroughly cleaned 
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motor-generators which are erected at the Fleet-street works, 
the primaries of the step-lown transformers have panels at 
the back of the board, and the extra high-tension feeders to 
the new sub-stations are divided between the front and back. 
As the transformers are at the back, and the motor-generators 
at the front, this isthe most convenient arrangement. 


under, 6in. centres are used 
instead of 8in. 
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Locking off Pane! 
showing Glass Guards. 


Front view of Switch 
showing Glass Guards 
and Handle removed. 


FIG. 15 —SecTIoN AND ELEVATION or FERRANTI OIL-BREAK SwrrCH. 


immediately before laying, the troughs being bolted together 
as soon as in position. 
is run inside the troughing and clamped to each section of it, this 
wire being also connected to the lead of the cable every 200 yds. 

These three cables terminate at the old Fleet-street station, 
which now forms a sub-station and switching centre as well as 


Fic. 16.—FurrL.-sizE SECTION or 0°15 sq. IN. HIGH-PRESSURE 
THREE-CORE CABLE. 


The motor-generators are three in number, and have been 


In addition to this, a bare copper wire | supplied by Messrs. Witting, Eborall & Co., being of the 


Kolben make. The three motor-generators are identical, each 
consisting of an induction motor driving two continuous- 
current generators. The motor stands in the middle of the 
bedplate, with a generator coupled on either side of it, and 
is directly connected to the 5,000-volt mains through the 
switchboard just mentioned, no transformers being used. 
It is fitted with slip-rings and the standard type of starter, 
there being a device attached for short-cireuiting the rings and 


Fic. 17.— FULL-SIZE SECTION or 01 so. IN. Low-P4ESSURE 
Fovn-conz CABLE. 


a depót for testing the regulating mechanism for the arc | lifting off the brushes when the machine has run up to speed. 
lamps. On the way they have to cross a canal which the road | The full load speed is 488 revs. per min., the machine having 
crosses by means of a swing bridge. A tunnel beneath the | 12 poles, and working off the 50-cycle circuit. The generators 
bed of the canal has been built for the cables here at a cost | are employed for are lighting only, each of these being capable 
of £2,700. At Fleet-street a large Ferranti board has been | of giving an output of 125 amperes at 550 volts; the set is 
erected in two halves back-to-back. One of the feeders is | therefore rated at 140kw. The machines are four-polar and do 
brought to each side of this board, and the spare feeder has | not possess any special features. The complete sets have been 
a panel on each board, as is the case at the generating station. At | designed to have a guaranteed efficiency of 84 per cent. at full 
the front of the board are also similar panels for the arc-lighting | load. The two continuous-current machines of each set are 
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connected in series, the idea being, we believe, to earth the middle 
point. If, as we understand, the arc circuits are being made up 
of concentric cables, the lamps being connected in series on the 
inner conductor, we fail to see the advantage of this. 

The switchboard for the continuous-current side is separate, 
and is arranged to deal with the three double dynamos and 
with feeders for the arc circuits. In working, the circuits are 
divided into two groups, which are fed by separate dynamos, 
and the third set is held in reserve as a spare. The low- 
tension switchboard was manufactured for Messrs. Witting, 
Eborall & Co. by Messrs. Nalder Bros. & Thompson, the 
instruments and apparatus being of their standard type. This 
firm also supplied the works lighting board at Pigeon House. 
There is also a Verity switchboard at which the actual arc 
lamp circuits can be sub-divided. In all there will be 23 10- 
ampere circuits with from 19 to 22 lamps on each. 


at present, and the new motors which come on will doubtless 
all be connected to the new three-phase secondary networks. 
The new three-phase circuits are fed from 20 overground 
sub-stations, one of which is shown in Fig. 18. Here the cur- 
rent is transformed down to 200 volts, the primaries of the 
transformers being mesh-connected and the secondaries star- 
connected, 200 volts being the pressure between the outers 
of the star and the centre point. The secondary networks are 
all distinct and not inter-connected, and four-core cables of 
various sections are employed for distribution. One of these 
is shown in section in Fig. 17. The lamps are placed between 
one of the conductors connected to the outer of the star and 
the fourth conductor, which acts as a common return for the 
three-phases, and is joined to the centre of the star and earthed, 
Theoretically, of course, if the three circuits were perfectly 
balanced, no current would flow back through this conductor, 
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Photograph by Lafoyette, Dublin. 


Fic. 18.— Tur EanRLsronT TERRACE SuB-S8TATION. 


To return to the alternating-current circuits: The old 
lighting system, it will be remembered, was single phase, 
current being supplied at 2,000 volts from the Fleet-street 
sub-station to five sub-stations, from which low-tension single- 
phase networks were fed at 200 volts. These sub-stations and 
networks are retained, and are, in fact, still fed from the old 
switchboard at Fleet-street, the step-down transformers already 
referred to being employed to change the pressure from 5,000 to 
2,000 volts between the two switchboards. For this purpose 
three 250kw. single-phase Westinghouse transformers have 
been provided, with a fourth one as spare, and also four 50kw. 
transformers (one being spare) for the light load periods of the 
day. The primaries of the transformers are delta-connected, and 
the secondaries star-connected, the middle of the star being 
earthed. The secondary terminals of the transformers are 
directly connected to the old high-tension board, so that each 
group of three takes three independent circuits. Any motors 
on these circuits must he single-phase, but few are connected 


but in practice it appears that Mr. Hammond expects that the 
circuits will be far out of balance as he has given the four 
cores equal section. The motors are, of course, to be con- 
nected across the phases without the neutral wire being 
employed. We understand that the main reason for the 
adoption of this system is that it allows of a higher pres- 
sure between the three conductors corresponding to the 
three phases than if the lamps were simply connected on 
the three phases in the ordinary way. 200 volts has to be 
supplied at the lamp terminals, and by this four-wire con- 
nection the pressure between the three main conductors 18 
200 J3 = 346 volts. Thus, even with four conductors of equal 
section, the total weight of copper employed is diminished. On 
the other hand, each conduetor has to be better insulated, and, 
what is more important, the method of connection introduces 
morecomplications in the junction boxes aud increases their size. 
Fig. 19 shows a four-core distribution pillar and Fig. 20 a plan 
and sectional elevation of one of the house service-boxes, these 
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drawings being typical of the designs employed. The British 
Insulated and Helsby Cables (Ltd.), who supplied and laid both 
the extra high-tension and new low-tension cables, have got out a 
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Fic. 19.—SeEcTtIONAL PLAN AND ELEVATIONS oF Four-CorE DISTRIBUTION 
Pin.LAR. (Scale 1: 14). 
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Fig. 20.— PLAN AND SEcTIONAL Evevation or Horse S :xvice Box. 
Scale— 1 : 8. 


complete series of junction boxes for all purposes. The box in 
Fig. 20 shows an ordinary lighting and a motor connection taken 
off from a 4-core distributor. The low-tension cable is laid in the 
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same manner as the high-tension cable, except that when the 
troughing is under the footways its thickness is reduced to }in. 
The British Insulated and Helsby Company inform us that, 
before handing over, all cables, both high and low tension, were 
tested at double the working pressure, and that in the total 
quantity of cable laid (150 miles) only four faults were dis- 
covered, two of which were due to mechanical injury. 

A complete telephone system has been fitted up by Messrs. 
Coates & Sons to connect the central office at Fleet-street with 
Pigeon House Fort and all the sub-stations. A 28-line double- 
cord switchboard has been put in at Fleet-street, with four 
pairs of cords each with the usual speaking and ringing keys. 
There is also a separate line between Pigeon House Fort and 
Fleet-street independent of the switchboard. | 

To encourage new consumers, a reduction has been made in 
the tariffs for electric light and power.  Hitherto, the charge 
has been a flat rate of 6d., but now the Wright system 
has been adopted. The charges for lighting are 7d. for the 
first hour and 24d. after, and for power 7d. for the first hour 
and ld. after. This simple statement, however, might not 
impress consumers sufficiently that the charge was cheaper 
than a flat rate of 6d., so that in the schedule of charges that 


has been circulated the charges are given as follows: — 
For Lighting. 

41d. per unit provided that the minimum consumption during the half- 
year is equivalent to two hours! use per day of the maximum demand, 
and 24d. per unit for all consumption during the half-year beyond the two 
hours' use per day. 

N.B.—In the event of the consumption during the half-year falling 
below the equivalent of two hours’ use per day of the maximum demand, 
the consumer will be charged on the basis of 7d. per unit up to the equi- 
valent of one hour's use per day of the maximum demand, plus a charge 
of 24d. per unit for all units beyond. 


Motive Power. 

24d. per unit provided that the minimum consumption during the half- 
year is equivalent to four hours’ use per day of the maximum demand, 
and Id. per unit for all conzumption during the half-year beyond the four 
hours’ use per day. 

N.B.—In the event of the consumption during the half-year falling 
below the equivalent of four hours’ use per day of the maximum demand, 
the consumer will be charged on the basis of 7d. per unit up to the equi- 
valent of one hour’s use per day of the maximum demand, plus a charge 
of 1d. per unit for all units beyond. 

The Committee are now proposing, however, to offer as an 
alternative a flat rate of 6d. for lighting and 3d. for power, 
and special flat rates of 44d. and 4d. respectively for lighting 
places of worship and theatres, music halls, &c. Meter rents 
are still charged, the charge being from 2s. 6d. to 7s. 6d. per 
quarter, according to size. 

In concluding this article, we wish to express our thanks to 
Mr. J. Irwin, chairman of the Electric Lighting committee, 
for according us every facility to view and photograph the 
station and permission to publish a detailed description of it. 


THE 8T. LOUIS EXHIBITION. 


Work in connection with this exhibition is still progressing nt a 
rapid rate, and it is reported that applications have been received 
by the department of electricity aggregating nearly twice as much 
space as there-is available in the Palace of Electricity. This will 
necessitate considerable cutting down" when space allotments 
are made, and the result will be the finest collection of electrical 
apparatus of all kinds that has ever been brought together. Special 
attention will be given to those phases of electrical development 
which have appeared since the Chicago Exhibition of 1893, 
and the electrochemical and electrotherapeutic industries are 
consequently taking great interest in the exhibition. A num- 
ber of the most interesting electrochemical processes will be 
shown as working exhibits. Applications for exhibit space in the 
Palace of Electricity have been made by Italy and Japan. The 
former country expects to make a fine display, and a large area has 
been set aside for this purpose. This will be Japan's first exhibit 
of electrical apparatus, with the exception of a small historical 
exhibit ut the recent Paris Exhibition. The Japanese concerns 
engaged in the manufacture of electrical apparatus are reported 
to be enthusiastic regarding this exhibit, and & very creditable 
showing is anticipated. 

The electric tower erected at the Butfalo Exhibition has been 
purchased by the De Forest Wireless Telegraph Co., and will be 
used for their long-distance station at St. Louis. This tower is 
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over 800ft. high, and is equipped with two high-speed elevators. 
The top will be illuminated by means of Geisler tubes. A 200ft. 
mast will be erected some distance from this tower, and the serial 
wires hung from cables, connecting the top of the mast with the 
tower. A special high-tension transformer of 90kw. capacity will be 
used in the transmission of long-distance messages. This and the 
other apparatus for transmitting and receiving will be located in & 
building at the mast’s base. The plans for this installation are 
practically complete, and work will be commenced shortly. Several 
of the stations of this company located on the Great Lakes are now 
completed or nearly so, and the company expects to be ready for 
business early in the spring. 


The latest report of the Director of Works shows that the elec- 


tricity, liberal arts, education, varied industries, machinery, agri- 
culture, temporary art building and the colonades surmounting 
Cascade Hill to be very near completion. This includes nearly all 
the big exhibit buildings. "Work on the others is being rapidly 
pushed forward, and all the exhibit buildings will be completed by 
Noveniber 1st, and ready to receive exhibits by December 1st. 

The Director of Transportation is sending out a circular letter 
notifying exhibitors that exhibits will be received on the grounds 
any time after December 1st. 


ELECTRIC CHarg8 at ST. Louvis EXRHIRTTION. 


The above is from a photograph of one of the automobile chairs 
to be used in the exhibition grounds. These chairs were fully 
described on p. 765 of our issue of August 28th. The chair is driven 
by an electric motor deriving its current from nine accumulator 
cells having a capacity of 140 ainpere-hours. 


STANDARD OHM COILS. 


The accompanying illustration represents five standard 1 ohm 
coils made for the Electrical Standards Department of the Board of 


Trade, bv the Cambridge Scientific Instrument Co. 


Naked wire, 
immersed in oil, is employed. 
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ON THE USE OF CAPACITIES AS MULTIPLIERS IN 
CONNECTION WITH ELECTROSTATIC YOLT. 
METERS ON ALTERNATING-CURRENT CIRCUITS.* 


BY PROF. E. W. MARCHANT, D.SC., AND G. W. WORRALL, B.SC. 


The measurement of high P.D.s necessitates the use ot 
voltmeters more or less cumbrous and expensive, since in all 
electrostatic instruments there is a liability to sparking between the 
plates. High P.D.s may, however, be measured by lower reading 
voltmeters in several ways. The only methods hitherto adopted 
have been by the use of non-inductive resistances connected in 
series with the voltmeter, either shunted or unshunted, and by the 
use of transformers. The first method becomes quite impracticable 
with high pressures on account of the large waste of power involved, 


Gel Fal 


Fia. 1. Fia. 2. 


while the latter method becomes equally cumbrous on account of 
the difficulties of insulation and the length of wire required in wind- 
ing the apparatus. The experiments described below have been 
directed to the construction of a simple and easily made apparatus 
by which low-reading electrostatic voltmeters may be employed on 
circuits of much higher tension. The voltmeters used were of the 
Kelvin multicellular and Ayrton and Mather electrostatic types. 
The method of combining the voltmeter with the capacities is to 
connect a capacity in series with the voltmeter across the mains 
and shunt, another capacity across the terminals of the voltmeter, 
the latter capacity being large compared with the capacity of the 
voltmeter. Fig. 1 is a diagram of the connections. 
Consider two capacities connected in series across the mains. 


Fio. 3. 


Let C, and C, be the values of the capacities in farads; 
R, and R, be their respective insulation resistances ; 
Vi and V, be the respective P.D.s between the terminals of 
the capacities ; 
E be the total P.D. between the mains; 
In be the resistance currrent between the mains; 
Ic be the capacity current between the mains; 
I be the total current between the mains; 
p be 27 (frequency per second). 


Total current in capacity 1=V; VICES 
1 


Total current capacity in 2— V, Z (E) +c 27). 
Ry 


These two currents being one and the same, 
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* Paper read before the British Association. 
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If zi and z, are very large—that is, if the insulation resistances 
of the condensers are high—then 


„ 
E C+C 
From equation (1) it will also be seen that if z, — , that is if 
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This will most probably be the case if the plates of both capacities 
are of the same size and the sheets of dielectric of the same 
material, size and thickness, the difference in the values of the 
capacities being produced by using ditferent numbers of sheets, since 
then both leakage currents through the material and those over the 
surface of the dielectrie will be proportional to the number of plates 
forming the condensers. If an electrostatic voltmeter, therefore, be 
connected across the capacity 2, its reading bears a constant ratio to 
the P.D. between the mains, and by varying C, and C,any desired ratio 
may be obtained. Several advantages, such as compactness and 
saving of material, are gained by forming the two capacities into a 
condenser, in which one of the two sets of plates is itself divided 
into two groups, each group connected to its own related main, one 
group to the voltmeter, and the voltmeter again to the undivided 
set, as in Fig. 2. 

Two instruments have been constructed up to the present on the 
principles described: One suitable for measuring P.D.s up to 800 
volts on a 150-volt instrument and having a ratio of 1,2 and the 
other suitable for P.D.s up to 10,000 volts having a ratio of 1/40. 
Fig. 8 is an illustration of these instruments. Fig. 4 is a diagram show- 
ing the arrangement of the low-tension instrument. This is formed of 
alternate sheets of mica and tinfoil of equal dimensions respectively, 
held together between strong plates of ebonite. Fig. 5 is adiagram 
showing the arrangement of the high-tension instrument. This is 
similarly formed, except that copper-foil is substituted for tinfoil, 
the dielectric varies in thickness directly with the tension, and the 
whole is clamped between brass plates. The dielectric plates in the 
higher tension portion are made larver than those in the lower ten- 
sion portion to avoid sparking over the surface, and the entire 
instrument is suspended in oil for the same reason. The accuracy 
of the apparatus made has been tested by careful experiments. The 
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measuring instruments used were calibrated at the time of the 
experiments by comparison with a Kelvin standard balance, and 
the P.D.s for the high-tension instrument were obtained by means 
of a transformer of known ratio. This ratio was determined at a 
low P.D. and found to be 55:49 and assumed constant; thus the 
actual voltage in all cases given below is that measured on the 
primary multiplied by 55:42. 
Resvrts or EXPERIMENTS. 
Low-tension instrument, High-tension instrument. 


Total P.D. Reading TotalP.D. Reading 
between of volt- Ratio between of volt- Ratio 
mains. meter. E/ Va. mains. meter. E / Vz. 

E. Va. E. Vs. 

1399 .. 734 .. 1:906 6,761 . 174 839-48 
1493 .. TTT .. 1921 7,426 186 39-92 
162-4 . 85:1 1:908 7,980 204 39-12 
174:7 91:0 1:920 8,534 .. 213 40°09 
185:9 .. 97:2 1:912 9,089 .. 231 39:34 
196:0 .. 102: 5 .. 1913 9,643 .. 243 89:68 
204:1 107-8 .. 1893 10,197 259 .. 39°75 

10,751 .. 268 .. 40:11 

11,305 .. 283 .. 3994 


The ratios given above in all cases differ by less than 1 per cent. 
from their mean value, and in most cases agree much more closely. 
Any variations that exist are well within the limits of experimental 
error. It is hoped that this device may be of considerable practical 
utility, not only in simplifying the construction of high-tension volt- 


Fic. 4. . Fio. 5. 


meters, but in laboratory and experimental work, where it frequently 
happens that measurements of potential have to be made with volt- 
meters, the best parts of whose scales are too low. The invention 
has been provisionally protected. 


THE PRESENT POSITION OF THE THEORY OF 
ELECTROLYSIS.* 
BY W, C. DAMPIER WHETHAM, F.R.& 


When early in the nineteenth century, the attention of physicists 
and chemists was directed to the newly-discovered phenomena of 
electrolysis, an explanation had immediately to be found for the 
striking fact that the products of decomposition appeared at the 
electrodes only, while the body of the solution was unaltered. It 
was seen that a continual passage of the opposite constituents of the 
electrolyte in opposite directions through the liquid must be going 
on, and the chain hypotheeis of Grotthus was long accepted as a true 

icture of the means by which that passage occurred. About 1830, 

araday, by accurate quantitative measurement, threw new light on 
the subject, and proved that a definite electric transfer always 
accompanied a given amount of chemical decomposition. The pro- 
cess of electrolysis now appeared as a kind of convection, a stream of 
positively electrified cations drifting in one direction, and a stream of 
negatively electrified anions drifting in the other, under the influence 
of the E.M.F. The next step was made in 1853 by Hittorf, who 
directed attention to the unequal dilution of the solation round the 
two electrodes, and showed that it could be explained either by the 
existence of complex ions, by means of which unaltered salt or 
solvent was dragged to one or other electrode, or by an unequal 
velocity of movement of the opposite ions. If in any given case we 
assume or can prove that no complex ions exist, we can calculate the 
ratio between the velocities of the cation and the anion, for this 
ratio will be the same as that between the amounts of salt lost by the 
solution from the neighbourhoods of the anode and the cathode. 

In order to determine the absolute velocities with which the two 
ions move under a given force, it was necessary to discover another 
relation between those velocities, This was done by Kohlrausch, who 
pointed out that, on the convective idea of electrolysis, the total 
electric transfer per second through the solution, or the current, must 
be equal to the product of the number of ions, the charge on each of 
them, and the velocity with which they move relatively to each 
other—that is, the sum of their opposite absolute velocities. Now, 


* Paper read before the Faraday Society. 
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Kohlrausch had already described a eatisfactory method of measuring 
the electric resistance of electrolytes by the ure of alternating 
currents and a telephone, and had shown that, when the reverse 
E.M.F.s at the electrodes were eliminated, the conduction of the 
current conformed to Ohm'slaw. The current through the solution 
would, therefore, be equal to the product of the conductivity and 
the potential gradient, and thus a relation was deduced between the 
molecular conductivity and the sum of the opposite ionic velocities 
under unit potential gradient, quantities which are known as the 
ionic mobilities. Combining these results with Hittorf's migration 
numbers, the absolute values of the ionic mobilities were obtained. 
Kohlrausch calculated many such mobilities, and showed that, in 
general, they increased with the dilution of the solution, When 
several salts containing a common ion, as, for instance, the chlorides 
of the three metals potassium, sodium and lithium, were examined, 
it was found that the values of the mobilities of the common ion 
chlorine, which differed in the three salts at moderate concentrations, 
approached each other as the dilution increased, and became identical 
at a dilution of about 100 litres per gramme equivalent of dissolved 
salt. To such a monovalent ion as chlorine, then, can be assigned a 
definite specific ionic mobility, which, at great dilution, is indepen- 
dent of the nature of the other ion present. 

The first direct experimental confirmation of Kohlrauech’s theory 
was given by Lodge, who measured the velocity with which hydrogen 
ions travelled along a tube filled with a jelly solution of a salt which 
contained an indicator, showing the presence of acid by a change of 
colour. Further experiments were made by the present writer, who 
traced the movement of the boundary between two solutions which 
were themeelves of different colours. When the colour difference is 
due to the cations the colour boundary travels with the current; 
when it is due to the anions it moves against the current. "This 
method has lately been improved and extended by Orme Masson 
and Steele. The general results confirm Kohlrausch's theory ; the 
observed velocities agree with those calculated, and a very close 
coincidence is found throughout a considerable range of concentra- 
tion for salts of monovalent ions. For divalent salts slight dis- 
crepancies appear at higher concentrations, indicating the existence 
of complex ions, in this confirming the results of other lines of 
research. 

The result of the investigations we have described clearly estab- 
lishes the convective view of electrolysis ; opposite streams of ions 
certainly pass through the solution with the velocities indicated by 
Kohlrausch’s theory, carrying their electric charges with them. To 
allow this migration a certain freedom of movement is necessary ; 
how this freedom is secured is another question, There is evidence 
to show that the migratory freedom is not produced as an effect of 
the electric forces, but exists whether or not such forces act, When 
the reverse polarleation at the electrodes is eliminated by the use of 
alternating currents or otherwise, it is well known that the con- 
duction of electricity through solutions conforms to Ohm’s law. The 
current is directly proportional to the E M F., and any force, how- 
ever small, will consequently produce a corresponding current. In 
the body of the liquid, then, there can be no appreciable reverse 
E. M.F.s, and no chemical or other reversible work is done when a 
current passes, all such work being located at the electrodes. Thus 
it follows that the current does no work in giving the ions the inde- 
pe required for their electrolytic functions; the part played 

y the E.M.F. is merely directive, and the only work oipended by 
it goes in moving the ions, which already possess the necessary 
freedom, against the frictional forces of the viscous medium. 


So far our argument shows that under all conditions the ions of a 
conducting solution possess the freedom which allows their passage 
through the liquid under the action of an E.M.F., but we have not 
considered the essential nature of this migratory freedom. Two 
alternatives seem to present themselves, Either the ions may migrate 
independently of each other, in accordance with the dissociation 
hypothesis, or else they may work their way through the solution by 
taking advantage of the successive formation and decomposition of 
molecular aggregates, or of collisions between the dissolved molecules, 
and the consequent per of ionic interchanges, in some such 
manner as is pictured in Grotthus’ chain. 

Let us assume for the moment the latter hypothesis, and trace the 
consequences. The solute molecules are scattered throughout a large 
volume of solvent, and, on this view, the ions work their way along 
from molecule to molecule of the solute, at the instants of collision 
between those molecules. Their velocities must therefore depend in 
some way on the frequency of collision, and this frequency, we learn 
from the kinetic theory, varies as the &quare of the concentration of 
the dissolved molecules, The ionic mobilities, then, will increase 
with the concentration, probably approximately as its square, while 
the conductivity, which, on the convective idea, is proportional to the 
product of the mobility and the concentration, will vary more or less 
proportionally to the cubeof the concentration. These consequences 
of the hypothesis are contrary to observation, which shows that in 
general the ionic mobilities only vary slowly with dilution, usually 
slightly falling as the concentration increases, while the conductivity 
of a dilute solution is directly proportional to the first power of the 


concentration instead of to its cube, and increases more slowly than 
the concentration as the solution becomes stronger. 

The view which refers the ionic mobilities to molecular inter. 
changes is thus clearly untenable, and we are driven to examine fur. 
ther the hypothesis of ionic dissociation. Here may be emphasised 
the point that the dissociation indicated by the electrical properties 
of solutions is merely a dissociation of the ions from each other, and 
does not require the supposition that they are free from all chemical 
combination ; forces would certainly exist between the ions and the 
solvent, and there seems no reason to assume that chemical union 
between them cannot occur. Molecular complexes with an ion for 
a nucleus may exist, definite compounds may be formed, or some 
kind of double decomposition result in the production of new mole- 
cules in which an ion retains its electric charge. About these various 
possibilities the electrical evidence has nothing to say, an effective 
migratory independence from each other is all that the ions need to 
produce the observed phenomena. 

The dissociation theory, reached by the arguments outlined above, 
is supported, and was indeed originally suggested, by other relations, 
The possibility of assigning specifiic ionic mobilities, which are inde- 
pendent of the other ion present, is strong evidence for mutual ionic 
independence. The additive nature of the properties of electro- 
lytes—their colours, for example—though perhaps too much stress 
has sometimes been laid on it, still tells the same tale. "These and 
other similar arguments are familiar to all readers of text books on 
the subject, and need not here be considered in detail. Evidence 
less well known is given by the power possessed by electrolytes of 
coagulating certain colloidal solutions, such as those of the sulphides 
of arsenic and antimony. It has been found by Schulze, by Linder 
and Picton, and by Hardy,* that this coagulative power stands in a 
remarkable relation to the valency of the reacting electroiyte, the 
relative effects for salts with monovalent, divalent and trivalent ions 
being represented by the ratios / : 30 or 40: 1,000 or 1,600. Such 
results are explicable on the view that the modification of conditions 
which results in coagulation is produced by the action on a colloid 
particle of a certain minimum electric charge.t An equal charge is 
brought up by the conjunction of two triads, three diads, or six 
monads, and, by the principles of the kinetic theory, this relation 
leads to the values for the ratios of the cosgulative powers of 
l:2:2%, Putting z equal to 30 or 40 we get, within the limits of 
experimental error, an exact concordance with the observed resulta. 
This explanation has lately been supported by an 5 of 
Hardy, who finds that the lees penetrating rays from radium, which 
consist of positively charged particles comparable in size with the 
hydrogen atom, are likewise able to induce coagulation in solutions 
of proteid.f Thus, taken together, the electrical properties of 
aqueous solutions yield an overwhelming amount of evidence in 
favour of the migratory independence from each other of the ions of 
the dissolved substances. The same conclusion has been reached 
by an entirely different method of research. 

The theory of osmotics rests on a thermodynamic basis, from which 
we may approach it in two ways. We may accept the pressure- 
solubility relations of gases, and deduce the results by a thermo- 
dynamic cycle in a cylinder with semi-permeable diaphragms, in the 
original manner of van't Hoff $ which has been followed by Lord 
Rayleigh,| or we may, with Willard, Gibbs, Von Helmholtz and 
Larmor, J treat the subject from the fundamental ideas of the 
molecular theory. By the latter method we must regard the solute 
as distributed throughout the solvent a3 a number of discrete 
particles, each of which may affect, either by way of chemical com- 
bination or physical influence, a certain minute volume of the solvent 
lying round it. The nature of this influence is unkaown, but, what- 
ever it may be, as soon as the solution becomes so dilute that, except 
for an inappreciable fraction of the time, theae spheres of influence do 
not in general intersect each other, any further addition of solvent 
will only increase the separation of these spheres of action ; it cannot 
change the internal condition of one of them—that ie, it cannot 
affect the interaction between the solute particles and their surround- 
ing solvent. The change of available energy produced by the entry 
of solvent must then simply be that due to the dilution of the solute 
particles, and cannot depend on any interaction between solute and 
solvent. Now, the osmotic leri: which a solution will exert 
against a solvent is measured by the rate of change of the available 
energy of the system when solvent is allowed to enter the solution 
reversibly through a semi-permeable membrane. The osmotic pree- 
sure, then, must, from what we have said above, be independent of 
the nature of the solvent, and will, therefore, have the same value if no 
22 7777 8 

* Schulze, Jour. Prakt. Chem., XXV., 431 (1882); Linder and Picton, 
Jour. Chem. Soc. Trans., LXVII., 63 (1895); Hardy, Jour. Physiol. 

t Whetham, Phil. Mag. [5]. XLVIII., 474 (1899) ; also Hardy and 
Whetham, Jour. of Physiol., XXIV., 288 (1899). 

t Jour. Physiol., XXIX., Appendix, p. 29. 

§ Phil. Mag. |5], XXVI., 88 (1888). . 

| Nature, LV., 253 (1897). : 

* Gibbs, Trans, Connect. Acad., III., 138 (1375); Von Helmholtz, 
Abhandlungen, III., 101 (1883); Larmor, Proe., Cambridge Philos. Soc., 
IX., 240 (1897); Phil. Trans. A.. CXC., 205 (1897), 
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solvent be present, Thus, in cases where this is possible that is, for 
volatile solutes—it follows that the osmotic pressure must be equal to 
the gaseous pressure corresponding to the same concentration. In 
this way we establish theoretically the gaseous laws for the osmotic 
pressure of volatile solutes, and, since volatility is probably only a 
matter of degree, it seems reasonable to extend this result to non- 
volatile bodies. Whether this extension be regarded as theoretically 
valid or not, there is abundant experimental evidence that it is prac- 
tically justified, since the osmotic pressure of such substances as cane 
sugar is well known to have the gaseous value. 

The direct measurement of osmotic pressure is a matter of con- 
siderable difficulty, but there exists a theoretical connection between 
that pressure and certain other properties of the solution, such as 
the lowering of ita vapour pressure and the depression of its freezing 
point below the corresponding values for the pure solvent. Obzer- 
vations on the boiling or freezing points of solutions, then, enable the 
osmotic pressures to be calculated. Asis well known, direct osmotic 
determi nations, as well as the results of experiments on these corre- 
lated properties, vield abnormally great values in the cases of aqueous 
solutions of electrolytes, It was van’t Hoff's investigation of this 
phenomenon that originally suggested the idea of ionic dissociation 
to Planck and Arrhenius. Since the thermodynamic theory shows 
that the osmotic pressure of dilute systems depends only on the 
number and not on the nature of the dissolved particles or on the 
nature of the solvent, when the osmotic properties have abnormally 

eat values for dilute solutions, it must follow that the number of 
disao lved particles is greater than that calculated from the chemical 
formula weight—that is, that dissociation must have occurred. It 
does not necessarily follow that the dissociation is that with which we 
have to deal when examining the electrical properties ; whether it is or 
is not,is a matter for furtherinquiry. Complicated molecules, dissolved 
in non-aqueous solvents, at any rate, seem sometimes to undergo 
dissociation into parts which are not electrical ions, for Kahlen- 
berg has lately found that solutions of diphenylamine in methyl 
cyanide show abnormally low molecular weights and yet are non- 
conductors of electricity.“ On the other hand, it is difficult to see 
how more than one kind of dissociation is possible in such a molecule 
as potassium chloride, which we have already seen is dissociated into 
electric ions when dissolved in water. 

In cases where the dissociation indicated by the osmotic pressure is 
found to be electrical in its nature, two separate relations have usually 
been held as necessary consequences of the dissociation theory. How 
far such suppositions are justified we will proceed to discuss The 
equivalent conductivity of a solution of a simple ealt such as potassium 
chloride increases with dilution and finally becomes constant. There 
seems reason to believe that the salt is then completely dissociated 
Into its ions, which, in this case, are shown by the chemical and elec- 
trical properties to be two in number, If the osmotic phenomena 
are examined at dilutions corresponding to complete electrolytic 
dissociation, we ought to find indications here also that the molecule 
of potassium chloride behaves as though it were separated into two 
parts the osmotic pressure and the freezing-point depression should 
possess dovble tlieir normal values. 

The only sstisfactory measurements at the extreme dilutions 
necessary are those described by Mr. E. H. Griffiths to the British 
Association in 1901. The freezing points of a solution of cane sugar, 
as measured by the most accurate methods of platinum thermometry 
were such that he molecular depression maintained a value of 1:858 
from concentrations of 0 0005 to 002 normal. Taking 79 4 es the 
best value for the lutent heat of fusion of water, the result, calcu- 
lated thermodynamically from the gaseous value of the osmotic 
pressure, is 1:857. A solution of potassium chloride gave results 
which increased as the concentration diminished, finally reaching a 
value of 3 720 at a concentration of 0 0003 gramme equivalents per 
litre. Twice 1:857 is 3714, agreeing, within very small limits of 
pee error, with the observed result. 

or no other electrolytes are such accurate cryoscopic data yet 
available. The observations of Loomis, which are put forward by 
Raoult in his recent work t as in themselves trustworthy and in 
accordance with the best of the other known results, were carried 
only to concentration of O O1 normal. At this concentration were 
found valuea for various binary electrolytes which approach the theo- 
retical result within a few per cent. Substances which, like barium 
chloride or sulphuric acid, are shown by their electrical behaviour 
to produce three ions, gave a molecular depression cf freezing point 
some 10 per cent. below the figure for complete dissociation, while 
salts with two divalent ions, such as magnesium sulphate, fail to 
reach 3:714 by about 30 per cent. In all these cases the discrepancies 
are in the direction suggested by the electrical conductivities, which, 
especially for the last class of salts, indicate that the dissociation is 
very far from complete at the concentration used in the cryoscopic 
experiments, On the whole, then, the evidence is clearly in favour 
of the relation we are examining, in those cases which have been 
adequately examined at sufficiently great dilutions. 


* Jour. of Phys. Chem., V., 341 (1901) ; VI., 48 (1902). 
f ‘‘ Cryoseopie," Paris (1901). 


It has usually been considered that the dissociation theory required 
a further relation between the electrical and the osmotic measure- 
ments. At higher concentrations the equivalent conductivity 
diminishes, and this is held to denote incomplete ionisation. The 
actual value of the equivalent conductivity, divided by its value at 
extreme dilution, is commonly taken as measuring the fractional 
coefficient of ionisation, which can obviously be also calculated from 
osmotic data on the assumption that each dissolved particle still 
causes the effect it would produce at infinite dilution. Many dis- 
crepancies between the values given by these two lines of research 
have been discovered, and it is necessary to examine how far the 
theory really suggesta any coincidence. 

The electrical value of the coetticient of dissociation assumes that 
no complex ions are present, and that the ionic viscosity of the solu- 
tion is the same as that which the solvent offers to the passage of the 
ions at infinite dilution. It is probable that small errors are intro- 
duced by these assumptions, but on the other side much larger ones 
are possible. The deduction by the principles of thermodynamics 
of the gaseous value for the osmotic pressure is only valid for dilute 
systems—systems, that is to say, between the parts of which there 
are no appreciable forces, It is true for a gas at atmospheric pres- 
sure ; it is true for a non-electrolyte at moderate dilution ; but, as 
Dr. Larmor pointed out to the writer, we must not assume that 
inter-ionic forces will vanish at corresponding concentration. 

In the light of our present knowledge, it is natural to represent a 
non-dissociated molecule as an electrical bipolar system. The forces 
between the widely separated molecules of the dissolved substance 
will be analogous to the translational forces between two small 
magnets at a distance from each other large compared with the 
length of either of them. Such forces vary inversely as the fourth 
power of the distance, and, therefore, become insensible as soon as 
that distance exceeds a very small value. Inter-molecular effecta, 
then, will vanish for the solute at moderate dilutions, and the osmotic 
properties conform to the gaseous laws. 

On the other hand, representing an electrolyte in solution as 
chiefly composed of dissociated ions, we see at once that the forces 
between those ions are those between isolated particles, charged with 
opposite kinds of electricity. Such forces vary inversely as the 
square of the distance, and therefore remain effective at distances 
whereat the bipolar solute molecules have quite ceased to exert any 
mutual influence. Inter-ionic forces will thus produce disturbing 
effects even at very great dilution. The fact chat the theoretical 
value for the freezing iem has been reached in the case of potassium 
chloride shows that, here at any rate, they vanish at a dilution, 
which, though very great, is still experimentally attainable. It does 
not follow, however, that they remain insensible as the concentration 
rises, and the ionisation, determined electrically, ceases to be 
complete. : 

Experiments on the comparison of the electrical and the osmotic 
values of the coefficient of ionisation are now seen to have little use 
from the point of view of the controversialist, seeking arguments for 
or against the ionic dissociation theory. Such comparisons, however, 
are of interest, inasmuch as they give data which may enable a more 
complete theory than we yet possess to take account of the inter-ionic 
forces which seem to disturb the course of the phenomena except at 
extreme dilution. Taking as an example solutions of potassium 
chloride, we may compare the ionisations deduced from electrical 
measurements by the writer at O'C. with that indicated by the 
combined cyroscopic experiments of Gritliths, Raoult, Loomis and 
H. C. Jones. The coincidence with theory of Griffith's result shows 
that the two values agree at extreme dilution, but the cryoscopic 
curve falls below the electrical one at concentrations of about one- 
hundredth normal and upwards, reaching à maximum discrepancy 
(0:84 compared with 0°88) at one-fifth normal, and approaching the 
higher curve again at greater concentrations, It is possible that the 
two curves, if prolonged, would cross each other at some considerable 
concentration. Such chance coincidences probably explain some of 
the agreements which have been observed between the two lines of 
research in moderately strong solutions of many salts. More accu- 
rate determinations ot freezing points are needed before such com- 
parisons as these can be taken as a satisfactory basis for theoretical 
generalisations. Collections of present data have been made by 
MacGregor* and by Kahlenberg,t and further discussion can be 
found in the writer's book on the “ Theory of Solution."t 

The modern theory of the galvanic cell, based on that of the con- 
centration cell, involves both electric and thermodynamic considera- 
tions. By imagining an isothermal and reversible cycle, carried out 
by the passage of one electric unit through the cell and the reversal 
B all the chemical and concentration changes by other means, the 
electric work, and thus the E M.F. cau be caleulated. "The original 
treatment of the subject, due to von Helmholtz, effected the reversal 
by an imagined process of evaporation and condensation of vapour, 
but it is now more usual to suppose that the reversal is brought 
about by producing the necessary changes of concentration by osmotic 
means, In one or other of these ways, by assuming the gaseous 


* Phil. Mag. [5], L., 505 (1900). ., V. 399 
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laws, the work done in the second part ofthe cycle can be calculated, 
and this is equal to that given out in the first part, It is evident 
that such a theory, based on the principles of thermodynamics alone, 
furnishes no evidence, one way or the other, about any definite 
electrolytic or ionic hypothesis, any more than the thermodynamic 
theory of osmotic pressure can enable us to decide whether that pres- 
sure 18 produced by chemical affinity or by the bombardment of the 
membrane by the dissolved molecules. In each case we may either 
rest content with the correlation of the subject given by thermo- 
dynamics or we may inquire further whether any known picture of 
the physical nature of the phenomena will give us a satisfactory 
explanation. 

Now one kind of concentration cell may be regarded in a simple 
manner from the point of view of the diesociation theory. It is a 
cell in which the total P.D. is that due to the contact of two solu- 
tions of the same substance at different concentrations. Let us 
imagine a strong solution of hydrochloric acid placed in a vertical 
cylinder, and a volume cf water placed above it. The dissociated 
ions of the acid will both diffuse upward, but the more mobile 
hydrogen will travel faster than the chlorine. Separation thus 
occurs, and the water (or dilute solution) is found to take a positive 
potential relatively to the strong solution. Soon, however, the 
electrostatic forces between the ions become so great that further 
separation is impossible, and the opposite ions then diffuse at equal 
rates. From Kohlrausch's experiments we know the velocity with 
which any ion moves under the action of a given force, and from a 
knowledge of the osmotic pressure gradient we can calculate the 
forces at work. Thus the actual velocities of diffusion can be 
obtained aud the diffusion constant deduced. It is found to agree 
in a remarkable manner with the observed diffusivity. Equating 
the velocities of the two ions we get the condition for no further 
separation, and obtain an expression for the difference of potential 
between the two solutions in the form ET m 
gas constant for one gramme-molecule and of its electric charge, T the 
absolute temperature, ci and c» the concentrations, and u and v the 
coefficients of ionic mobility. Such an expression agrees with that 
deduced thermodynamically for similar cells, and Nernst, by suitable 
experimental arrangements, has confirmed it directly. Thus the 
phenomena of concentration cells may be satisfactorily explained by 
the hypothesis of independent ionic diffusion. 

The chemical reactions of electrolytes, rapid and easily produced. 
are in marked contrast with those of o ic bodies, which are 
usually attacked slowly and with difficulty. In the original pre- 
sentment of the dissociation theory, Arrhenius pointed out the close 
numerical connection which exists between the electrical ionisation 
of aqueous solutions and the coeflicients of chemical activity of the 
dissolved substances. 

There is no such definite theoretical deduction of this relation as 
of that between the conductivity and osmotic effecta; the connection 
of electrical ionisation with chemical activity is a matter of observa- 
tion, and the conclusion that in the rapid chemical actions charac- 
teristic of electrolytes it is the ions which alone are active, rests on 
the evidence of this connection alone. The numerical relations 
given by Arrhenius, and the many deductions from this hypothesis 
which have been verified for aqueous solutions, have led to the idea 
that a similar explanation of the nature of all rapid chemical action 
might be given, whatever the solvent and whatever the conditions. 
There seems, however, no valid theoretical reason which necessitates 
such an extension, and it is possible that in other solvents, and for 
gaseous or fused systems, rapid chemical change may be brought 
about by non-electrical double decomposition. This conclusion is 
supported by an observation of Kahlenberg on the instantaneous 
production of a precipitate of copper chloride when hydrochloric 
acid is passed into a non-conducting solution of copper oleate in 
benzene.* It is evident that such a result indicates that in the par- 
ticular solvent used rapid chemical action may occur which is not 
correlated with appreciable electrolytic ionisation, but it does not in 
the least affect the electrical and osmotic evidence we have adduced 
above in favour of the theory of the ionic dissociation of the aqueous 
solutions of electrolytes. Nevertheless, it serves to caution us against 
extending the deductions of theory which apply to simple aqueous 
solutions to cases which have not been subjected to an adequate 
theoretical and experimental examination. 

The recognition of the intimate connection between chemical and 
electrical phenomena led Ostwald to apply the mass law of chemical 
action to the effect of dilution on the equilibrium between the undis- 
sociated molecules and the ions formed from them in an electrolytic 
solution. As is well known, this application met with perfect 
success in the case of weak acids and other slightly conducting 
solutions, but completely failed to explain the effects of dilution on 
strong acids and other good conductors, This discrepancy has been 
considered one of the greatest objections to the dissociation theory. 
The ditliculty, which formerly appeared to the writer a very great 
one, is probably to be explained by that difference in the law of the 
variation of the force with the distance which we have already 


* Jour. Phys, Chem., VI., 1, 1902. 
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inted out must exist between solutions containing non-dissociated 
ipolar molecules and those containing dissociated electrified ions 
The inter-molecular forces, varying inversely as the fourth power of 
the distance, rapidly become insensible with dilution, while those 
between the ions, depending on the square of the distance, are 
effective at much higher concentrations. Now the theory oí the 
mass law rests on a thermodynamic basis, and in its deduction the 
assumption is made that the matter considered is in the dilute etate. 
The work done in forming a small quantity of one of the products 
of the reaction at a standard pressure, and l to the existing 
pressure, may then be written in the form a+ RT log bc, where a 
and bare constants, R the gas constant for one gramme- molecule, 
T the absolute temperature, and C the concentration. Similar 
expressions give the work done for other reagents or products, 
reckoned positive when they are formed, and negative when they 
disappear. When equilibrium is reached, the change of available 
energy arising from a further slight transformation must vanish, 
thus the value of ni(aı RT log bici) + n{a2+ RT log b;c:) 4 pa 
must be zero, and we see that Cini Cznz . . may be put equal 
to K, a function of the temperature alone. This result is the mass 
law, and if we apply it to a solution in which one gramme-molecule of 
electolyte is dissolved in a volume V, a faction a being ionised, we 
obtain the equation— 
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Ostwald's dilution law. Its deduction clearly involves the assump- 
tion that the gas laws hold good, and that consequently no inter- 
molecular forces or other similar actions are appreciable. We must 
not, therefore, look for conformity with the dilution law in solutions 
where many dissociated ions are present. 

Summing up our inquiry as far as we have yet pursued it, we may 
say that the phenomena of electrolysis and the osmotic proper- 
ties of electrolytes clearly indicate that the conduction of a current 
through an aqueous solution consists in the convection of charged 
ions through the liquid, the ions being dissociated from each other 
while they are electrolytically active. 

We must now raise the much wider question, and ask whether 
this mode of conduction is a universal accompaniment of electro- 
lysis, or whether it is confined to the case of solutions in water. 
Since the development of the dissociation hypothesis as applied to 
liquid electrolytes, a vast increase has occurred in our knowledge of 
the discharge of electricity through gases. This process has been 
satiefactorily explained as a convective electrolytic action, the ions 
being in some cases dissociated molecules, in other cases isolated 
corpuecles which may represent the ultimate units of negative elec- 
tricity, perhaps even the common constituents, aggregates of which 
make up the different chemical atoms. Such results not only support 
the idea of a similar dissociation as the cause of the conductivity of 
solutions, but give a presumption in favour of the general appli- 
cability of such theories When, however, we examine how far such 
a presumption is justified, further considerations are seen to be 
involved. Had the phenomena of gaseous conduction been first in 
the field we could not, without experimental evidenca, have extended 
a dissociation hypothesis, framed to explain them, to the much more 
complicated systems which are formed by electrolytic solutions. It 
is only on the knowledge summarised in the laws of Faraday, Ohm 
and Kohlrausch that the particular phenomena, which have led us to 
the dissociation theory require such an explanation, and at present 
it is only for solutions in water und a few other liquids that we 
possess sufficient evidence for those laws, and for the other relations 
to which we have referred, to enable us to draw valid conclusions. 
Without definite experimental evidence in each case we cannot 
legitimately extend these conclusions, and when, a3 in fused salts, 
the conditions are entirely different, we shall presently see that an 
alternative explanation is possible. Nevertheless, for all solutions 
which conduct electricity the presumption in favour of similarity of 
explanation is very great, and for several solvents, at any rate, expert- 
ments show that the general process of conduction is similar to that 
which we have studied in aqueous solutions. 

When we go further, however, and try to trace in non-aqueous 
media the ionisation of solutes as measured electrically and osmotic- 
ally we are met by want of numerical date, largely owing to 
increased difficulty of experiment, With some solvents, as, for 
instance, the alcohola, freezing-point work is impossible, and in no 
case do measurements of osmotic properties appear to have been 
made at dilutions great enough to enable us to fairly treat the sys- 
tems as thermodynamically dilute. On the electrical side more data 
are available, but the examples of acetic acid and ammonia show 
that, even in water solutions, complete ionisation cannot always be 
experimentally attained, and without definite evidence it ie not gafe 
to conclude that in another solvent it can ever be reached. We have 
already seen that only when the dissociation is complete can a just 
comparison be made between the numbers of iona given by a mole- 
cule as determined electrically and as determine 1 osmotically. Thus 
it is neceseary to push the dilution so far that the equivalent con- 
ductivity reaches a definite limiting value before making such com- 
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parisons. Limiting values have been obtained for salts of the alkali 
metals dissolved in methyl and ethyl alcohols,* in acetonet and in 
pyridine,] but in all these cases no osmotic data have been deter- 
mined at dilutions great enough to secure complete ionisation or to 
justify the gaseous laws as applied to the osmotic phenomena. 

xperiments at higher concentrations are of little value, for not only 
do the disturbivg causes already noted in the case of aqueous solu- 
tions act here also, but it is known that one of them—the influence 
of complex ions—is much more common and much more important. 5 
It is probable, too, that association of the non-ionised solute mole- 
cules may occur, Kahlenberg, for instance, having discovered cases in 
which the boiling or freezing points of conducting solutions indicate 
that the number of such molecules is less than the chemical formula 
would lead one to expect.|| It is evident that the existence of such 
association does not in the least prevent the conduction of the current 
by the movement of charged ions dissociated from each other. Such 
observations as those referred to have been brought forward as 
evidence against the whole basis of the theory of ionic dissociation, 
but tke relations on which they bear are, as we have seen, merely 
consequences of the theory under ideal conditions of very restricted 
nature, and are not, as eeems to be so commonly supposed, the very 
foundation on which the theory resta. 

Faraday found that many fused salts were electrolytes, with con- 
ductivities of the same order as those of aqueous solutions, and since 
Eis time it has been confirmed that in such cases the electrochemical 
equivalents have the usual valuer.T How far are the principles of 
the dissociation theory applicable to fused electrolytes? No osmotic 
data are available, and it is difficult to see how such data could be 
obtained. Let us examine the matter from the electrical side. The 

roducts of decomposition appear at the electrodes only,and Faraday’s 

aws hold good; hence the process must be convective, but we have 
no knowledge of the ionic velocities and no means of estimating the 
amount of ionisation. When closely scrutinised, the conditions are 
een to be essentially different from those which led to the adoption 
of the belief in considerable and permanent dissociation for aqueous 
solutions. We do not know that the conductivity is proportional to 
the number of ions present ; but, even if such a relation were estab- 
lished, the consequences deduced from it in the case of solutions 
would not necessarily follow. The process, as we said, must bs con- 
vective, and freedom of migration of the ions is necessary ; but, 
unlike a solution, a fused salt consists of a collection of molecules all 
of the rame kind, and the argument from the frequency of collision 
between dissolved molecules, isolated from each other by compara- 
tively vast spaces of solvent, ceases to be valid. In a fused salt the 
electrolytic molecules are crowded together, and, even if dissociated 
ions are present, the interaction of one of them with one of the 
surrounding electrolytic molecules, which replace the neutral mole- 
cules cf the solvent of a solution, would make possible an effective 
interchange and enable an electric transfer to take place. Thus the 
frequency of interchange for any one ion would not increase with 
the ionic concentration as in the case of a solution, and the conduc- 
tivity might be proportional to the number of ions without permanent 
ionic dissociation. The conditions are entirely different to those 
which hold in a solution where the solvent molecules are of different 
kind to thoee of the electrolyte, and cannot take a direct part in the 
electrolytic process. We may now go further, and say that it is 
possible that conduction in a fused salt may be due to a mere 
possibility of interchange between the electrified parts of the 
mclecules, without any permanent and definite dissociation. Some 
process in the nature of Grotthus' chain may, in this case, secure the 
migratory freedom necessary for electrolytic conduction. Whether 
this is 80, or whether, as in solutions, the current is carried by ions 
dissociated from each other, their number being a function of the 
temperature, remains a question for future investigation. 
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construction will be further advanced. 
in the presence of the members of the Telephone committee, the 
Mayor, Alderman J. C. Buckwell, opened the exchange by 
sending a message to Councillor Beryl of the Theatre Royal, 
who had the privilege of being the first subscriber to be rung 


Insulated and Helsby Cables (Ltd.). 
exchange a 313-pair cable is employed, the size of cable gradu- 
ally diminishing down to six pair 
wires entering the exchange is 1,500 at present, the switch- 
board being fitted for 1,000 subscribers with an ultimate 
capacity of 5,000. We are informed, however, that the number 
of applications has already considerably exceeded 1,000, so that 
the extension of the board is to be proceeded with at once. 


THE BRIGHTOH MUNICIPAL TELEPHONE SYSTEM. 


On Monday last the official inauguration of the Brighton 
telephone system took place, although we are informed that 
the formal opening is deferred for a few weeks, when the 
On Monday, however, 


up on the system, and to Councillor Lintott was accorded the 


honour of being the first operator to make a connection on the 
exchange switchboard. 
expressed at both ends of the wire were heard with perfect 
distinctness. 


Needless to say, the good wishes 


The telephone exchange, which is being erected to the designs 


of Mr. A. R. Bennett as consulting engineer, is on the ring- 
through system, the arrangement being such that when the 
subscriber lifts his instrument from the switch hook the calling 
signal is automatically given in the exchange, and the clearing 
signal is similarly transmitted automatically when he replaces 
the instrument. Being on the ring-through system, the calling 
subscriber can ring up his correspondent after the connection 
has been made without its operating the clearing signal in 
the exchange. The switchboard has been supplied and erected 
by the Ericsson-Bell Telephone Co. of Glasgow, and the same 
firm has supplied the subscribers’ instruments, which, however, 
were erected and connected up by the Corporation telephone 
department itself. 
commenced in March last, and up to date 25 miles of duct 
have been laid in the Borough of Brighton. The laying of ducts 
in Hove was commenced at the end of September, and wil!, 
it is estimated, be completed in two months. 
of the ducts was carried out by W. T. Henley's Telegraph 


The laying of the underground mains was 


The laying 


Works Co., the eables, however, being supplied by the British 
Leading out of the 


The number of pairs of 


The area covered by the licence extends to Burgess Hill on 


the north, Shoreham and Steyning on the west, and Rotting- 
dean on tho east, and includes the following places :— Brighton, 
Hove, Portslade, Southwick, Shoreham, Steyning, Hassocks, 
Hurstpierpoint, Burgess Hill, Rottingdean and all intervening 
villages. 
construction. 
unlimited service throughout the area. 


The extensions to these places are at present under 
The subscription is £5. 10s. per annum for 
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Central Station Driven by Wind Power.—The following 
data on this interesting subject is taken from the Zeitschrift 


füv Elektrotechnik, which recently published an account of a 


lecture given by Mr. P. La Cour before the technical congress 
at Copenhagen, and relating to prolonged tests—undertaken 
at the request of the Danish Government—regarding the possi- 
bilities of wind motors for driving electric generators. The 
device adopted by the lecturer for obtaining & driving speed 
independent of the wind-pressure is as follows:—A vertical belt 
runs from the pulley of the wind motor to a pulley on a counter- 
shaft, this being supported by a balance. As soon as the 
output of the dynamo exceeds a certain limit, the vertical belt 
begins to slip, and by this means it is possible to keep the 
generator speed within predetermined limits. As an addi- 
tional precaution an overload cutout is provided, and a mini- 
mum cutout opens the circuit whenever the wind-pressure falls 
below a certain limit. A small power station built on these 
principles has been continuously running at Askov since Octo: 
ber, 1902, and furnishes current for 450 lamps. As a reserve 
a small petrol engine has been installed. The initial cost of 
the plant is given as £800. 
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THE QUESTION OF THE HOUR. 


During the past few weeks, men connected with the electrical 


engineering industry, as indeed those connected with every 
other trade and industry, will doubtless have been considering 


the probable effect of recent political events upon their own 
particular affairs. We refer, of course, to the views expressed 
by the PRIME MINISTER as to the fiscal policy which will 
be best conducive to the country’s prosperity. There is now 
no longer any doubt that the present Government proposes 
to inaugurate to a limited extent a policy of “Protection, 
and so to throw over the Free Trade policy which has been 
consistently followed by successive Ministries in this country 
since 1860. Up to the present, the re-awakened contro- 
versy has been conducted largely on purely abstract lines 
of argument, but although the details of the proposed 
protective tariffs have not yet been particularised, it is not too 
soon to examine generally whether the imposition of such 
tariffs should be welcomed or opposed by those whose interests 
may possibly be different from the interests of the general 
body of taxpayers and consumers. In the case of a wide and 
difficult problem such as the present one, in which our leading 
statesmen disagree, it is hardly to be expected that any one 
class will be unanimous as to the effect an abandonment of 
Free Trade would have on the welfare of the country asa 
whole; but it might reasonably be expected that each section 
of the community would agree within itself whether a con- 


-tinuance of Free Trade or the resumption of protective import 


duties would be the better calculated to further its own interests. 
Yet this is not the case. On the whole, engineers are too liberal- 
minded to conform their opinions precisely to labels ; in politics 
and in economical questions they practise the habit they have 
acquired in their own business, of looking at both sides of 
a question and adopting a compromise, if needs be, which 
takes account of the particular circumstances and conditions 
involved. Starting, possibly, each with certain preconceived 
prejudiees, and studying the matter from different standpoints, 
it is, perhaps, hardly to be wondered at that any six electrical 
engineers chosen at random will be as much divergent in their 
conclusions as any six men confined together by chance in a 
suburban railway carriage. Moreover, the electrical engineering 
profession is itself divided up into groups whose interests are 
diverse. Themanufacturerof electrical plantand machinery may 
be affected very differently by the imposition of import duties 
to the man whose business it is to buy this machinery in the 
cheapest market in order to produce another commodity with 
it; and, again, the trader in electrical: plant and materials, 
independently of the country in which they are manufactured 
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will doubtless have his own very decided ideas as to the 
desirability of an unqualified free trade. 

We will now turn, as many of our readers have doubtless 
already done, to the recent official and semi-official publica- 
tions on the subject—viz., to the voluminous blue book 
on British and Foreign Trade and Industry issued by the 
Board of Trade, and to the pamphlet in which Mr. BALFOUR 
expresses his personal views, for his Sheffield speech is no 
more than a popularised version of part of his pamphlet— 
premising, however, that the question of the taxation of 
foodstuffs shall be left out of consideration, as is being done 
hy the present members of the Cabinet. In the Board of 
Trade statistics, to start with, we find that the total value of 
exports from this country does not show a marked tendency 
to increase, in fact, in 1902 it was less than in 1900 ; the total 
exports to the principal * protected " countries and colonies is 
less now than it was 30 years ago. The total value of the 
exports of “iron, steel and other metals and manufactures 
thereof " was £38,300,000 in 1890, £37,600,000 in 1900 and 
£34,600,000 in 1902, the diminution being attributable to the 
diminution in the exports to the principal protected foreign 
countries. Again, excluding articles of food, drink, tobacco 
and ships, our exports in 1902 to all destinations were almost 
exactly the same in valne in 1902 as in 1890, minima having 
been reached in 1894, 1898 and 1901. The exports of “ elec- 
tric lighting apparatus” have increased it is true, but they 
only now total £618,000, while the value of steam engines 
exported in 1890 was over four millions sterling and has nof 
yet risen to five millions. The item “copper” has, of course, 
gone down, and “telegraphic wires and apparatus " show a 
smaller total in 1902 than in 1901 and about the same as in 1900. 
Unfortunately, the figures for imports are not so detailed, 
but there is one pair of most significant tables which show for 
various countries the percentages of imports derived from and 
exports sent to the United Kingdom. Ten years ago it is 
estimated that Germany derived half her imports from the 
United Kingdom—now only one-third. On the other hand, 
while in 1890 10:9 per cent. of Germany's exports came to this 
country, in 1901, in spite of the numerous additional markets 
that exist, the estimated percentage has risen to 13:4. Similar 
figures are given for France, Russia, Italy and the United 
States. In all cases there is a decided diminution in the per. 
centage of imports derived from the United Kingdom, and 
while the percentage of exports to us do not increase at the 
same rate as those from Germany, yet there is no marked 
tendency to decrease in recent years. 

It is evident, therefore, that, whether the cause be eur pre. 
sent Free Trade policy or reasons far removed. ffom tariff or 
fiscal questions, our trade relations with other countries calls 
for the attention of our Ministers. If they wait to’seek a 
remedy until our curve of prosperity is decidedly and unmis- 
takably on the down grade, it may be too late to find an 
effective one. Mr. BALFOUR, in his carefully-reasoned and 
interesting pamphiet, discusses our position as the only Free 
Trade nation, from what may be called the theoretical side, 
and he comes to the conclusion that we should depart 
so far from our Free Trade principles as to authorise the 
Government to utilise Protection as & weapon to help us 
in our negotiations for more favourable customs tariffs with 
other nations. He has not even hinted, either in his 
pamphlet or in his Sheffield speech, to what extent he judges 
we should commit ourselves to protective tariffs, but he 
merely demands that we should cease to consider ourselves 
tied down absolutely and irrevocably to the policy of the 
“open door." Against this it may be argued, it is true, that 
if Mr. BALFOUR is, as he says, a free-trader at heart, and 


regards a universal adoption of Free Trade by all nations as 
the ultimate Nervuna, then he should bear in mind that pro- 
tective tariffs have never been known yet to force other nations 
to Free Trade. This is hardly an argument against Protec- 
tion, however; to take a parallel case, increasing our 
army and navy does not induce other nations to a general 
disarmament, yet no politician would argue seriously that our 
army and navy should be abolished. The difficult question of 
“dumping is dealt with explicitly in Mr. BALFour’s pam- 
phlet, and this is indeed a difficult part of the problem. It is 
hardly probable that the artificial state of affairs, conducing to 
foreign manufactures being sold in this country at less than 
cost price, can be abiding in fact, Germany has already 
over-reached herself in this respect, and is suffering seriously 
from the effects of over-production. If, therefore, it is 
merely a temporary phase, and we are profiting by being 
able to purchase certain manufactured articles below their 
proper value, why complain? There is reason to believe, 
however, that although this may only last temporarily, it may 
inflict damage on home industries sufficiently serious to endure 
permanently. If this is so, it hardly appears that we should 
be ill-advised to take steps to stop it. Before leaving this 
point, however, there is one particular section of Mr. BALFOUR'S 
pamphlet to which members of the electrical industry should 
give their consideration. Machinery, and electrical machinery 
m particular, is one of the manufactures from the “ dumping ” 
of which we suffer most seriously, and yet from certain pas- 
sages in his pamphlet it would appear that Mr. BALFOUR 
might be inclined to exempt machinery when imposing protec- 
tive tariffs on manufactured articles. He points out that 
machinery being a means of converting raw materials into 
manufactured and half-manufactured products, the Protec- 
tionist country loses rather than gains if it restricts in any way 
its importation or increases its price. If, however, Mr. BALFOUR 
were to impose a geperal Protectionist tariff, but to exempt 
machinery, he would do our manufacturers of electrical plant 
serious harm. Machinery employed for the generation and 
distribution of electricity should not come under the same 
category as other machinery; it is, for the greater part, not 
employed in the manufacture of articles for export or of articles 
which we could import, but in the production of light and means 
of transportation, which, although of general utility and as neces- 
sary to us as our foodstuffs, can—in the present state of scientific 
knowledge at any rate—neither be imported nor exported. 

In such matters as these, each industry must look after its 
own interests. Now we have, in the Institution of Electrical 
Engineers, a body which is well representative of every branch 
of the electrical industry in this country. It would, in our 
opinion, be an excellent plan for the Institution to concern itself 
officiallyin the matter. Representing one of the most important 
and the most promising 5 industries Ui the present century, and, 
moreover, one which» has been among the most seriously 
affected by foreign competition and “dumping,” to say nothing 
of protective tariffs, its views should have considerable weight 
with the Government. We would suggest, therefore, that this 
should be one of the first matters considered inthe coming session 
of the Institution of Electrical Engineers, and that a strong com- 
mittee should be appointed, largely constituted of men who 


themselves have interests at stake, to investigate what is the best 


position to take up and watch carefully the trend of these 
matters. It is of the utmost importance that the Institution 
should be ready to take the proper steps to protect the interests 
of its members immediately the proper time arrives. This 
is not merely a question of party politics or of academic 
economics ; it is an industrial question, upon the proper solution 
of which the welfare of the electrical industry may depend. 
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Electrical Engineer's Pocket-Book. By KENELM EDocunnE. (Lon- 
don: Whittaker & Co.) 3s. 6d. 


In spite of the multitudinous number of “ pocket-books," 
many of which form bulky volumes, it has been thought 
necessary to bring into existence yet another one, bul in this 
case of a size quite convenient for the ordinary pocket. Even 
though the book is small, however, there are many items which 
might be left out without decreasing its value. For instance, the 
electrical engineer will not often desire to have a note as to the 
value of absolute zero of temperature in his pocket—and, as a 
matter of fact, the printers of the book apparently think the 
same, for they give the reader the astounding information that 
* a perfect gas would have zero volume at 460°F.” 
The practical man will look for perfection neither in a 
gas nor a pocket-book. Useful features of the book are the 
tables giving the power taken to drive various machines, and 
the speeds at which certain of these machines run. One of the 
best portions is that on magnetism and electricity, by Messrs. 
R. C. Clinker and E. Basil Wedmore, but the illustrations are 
bad, as, indeed, is the case throughout the book. The chapter 
on electric traction, by Dr. D. K. Morris, although short, con- 
tains a considerable amount of accurate information. Mr. 
A. T. Cooper is responsible for the chapter on central stations, 
and he gives a general review of their engineering features. 
Among items of general information, he states that leading 
accumulator manufacturers are willing to enter into 10 or even 
15 years' maintenance agreements for an annual charge of from 
4} to 6 per cent. on the initial outlay. This is a very low figure, 
and it would be interesting to know if it would really be 
accepted by the majority of accumulator manufacturers. 


Engineers’ Price Book. By Tuos. G. Marrow. 
F. N. Spon. 12s. 6d. net. 


This publication consists of a very complete list of prices of 
raw and manufactured materials used by engineers, hand tools, 
machine tools, machinery and mill gearing, and labour-saving 
and automatic appliances. A cut and lettered index makes 
it easy to find any desired article, and the contents are all 
arranged alphabetically. Following the list of prices is a 
trade mark section and a directory containing over 6,400 
names of engineering manufacturers, which might, with 
advantage, be brought more up to date. 


(London: E. and 


Transactions of the American Blectrochemical Society. Vol. IIL. 
1903. (Philadelphia: The Society.) 
The activity of this body is proved by its voluminous 
Transactions. The quality also is good, and the range of sub- 
jects large. A Paper by Nernst has pride of place. The 


subject chosen—namely, the determination of vapour densities 
in the electric furnace—is of high interest, and has been 
treated with extraordinary experimental skill and originality. | 
Not improperly this Paper, or some considerable part of it, 


has been published also in Germany before the Bunsen Gesell- 
schaft. Here, in England, it appears we have to take it second- 
hand. Of quite a different kind, but interesting too, is a Paper 
by Messrs. Walker and Paterson on the influence of certain 
impurities in salt on the production of caustic soda in a mer- 
cury process. There are many other topics dealt with; fine 
confused reading is provided in abundance, and for the man 
of leisure entertainment is afforded by the reporting of discus- 
sions in oratio recla. From a practical point of view this is a 
mistake, but as a picturesque adjunct to a Paper otherwise 
sedative, it is valuable. Putting aside the merit of the Trans- 
actions as & record, which is unquestionably great, we would 
insist on its importance as an index of progress. Here, indus- 
trial electrochemistry is a Cinderella before the advent of the 
pumpkin; there, the fairy godmother has transformed the 
pumpkin to a car. We refuse to believe that midnight is 
approaching. 


— 


MEASURING INSTRUMENT TRANSFORMERS. 
BY F. PUNGA. 


To measure large currents, the use of transformers in con- 
nection with measuring instruments has become almost indis- 
pensable. In those cases where the instrument is calibrated 
together with the transformer at the same frequency with 
which it will be used in practice, very little skill is required in 
the design of the latter. But whenever the transformer is to 
be used for more than one frequency, and in connection with 
more than one instrument, especially for all power measure- 
ments, a good design is difficult to obtain, and may be im 
sible, if certain conditions as to accuracy have to be fulfilled. 
Inaccuracies must arise whenever the transformer is employed, 
but it is possible to adopt means that will reduce them to a 
negligible quantity. 

Fig. 1 shows the construction of a transformer intended for 
ono primary turn only. The ’bus bar is slipped through the 
magnetic frame without any insulation being employed. The 
secondary winding is insulated by a porcelain bobbin, if high 
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Fro. 1.—General Arrangement of a 
Current Transformer, with one 
Primary Turn. 


D 
Fro. 3.— Transformer Diagram 
for Different Frequencies. 
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insulation is required, or by presspahn or ebonite for low 
voltages. Nearly all instruments can be used in connection 
with such a transformer, although for switchboard purposes 
soft iron instruments will be most frequently employed. For 
laboratory work a 10-ampere Kelvin balance or a dynamo- 
meter is very suitable. Other things being equal, it is prefer- 
able to use that instrument which, for the same range, has the 
smallest ohmic resistance. The range itself is not of groat 
importance, but it may be taken that secondary currents of 
from 1 to 5 amperes will be found most useful. The number 
of ampere-turns to be used on the secondary winding depends 
entirely upon the purpose the transformer has to serve. It 1s 
possible to go down as low as 400 ampere-turns, and an 
exceedingly compact and cheap construction can be effected, 
but the transformer may introduce a considerable amount of 
inaccuracy, unless calibrated together with the instrument. 
Even then, changes in the frequency would lead to errors. 


Obviously, such a small number of ampere-turns could be used 


THE ELECTRICIAN, OCTOBER 9, 1903. 


1009 


only for measuring currents up to 400 amperes, as there must 
be at least one primary turn* ; therefore, for larger currents, 
the amperes to be measured determine the ampere-turns of the 
secondary winding and, also, to a certain extent, the size of 
the transformer. 

If standard transformers have to be designed, I would 
suggest the adoption of three different sizes: A cheap one, 
for use in connection with switchboard instruments, up to 
about 500 amperes, and two larger ones, with 1,500 and 4,000 
ampere-turns respectively, on the secondary winding, to be 
used for wattmeters, power-factor indicators, integrating 
meters, &c. 

Almost the first question that arises in the construction of 
these instrument transformers is the following: Is the ratio 
between the primary and secondary currents constant at vary- 
ing loads, and if not, by how much does it vary? 

n Fig. 2, OM is the magnetic flux, which induces in the 
secondary windinga voltage E, 2 OB 24:44 x c) x z x Mx 1075, 
where ~œ = frequency in cycles per second; z=number of 
secondary turns; M =OM magnetic flux in C. G. S. lines. 
The whole secondary circuit may have ohmic resistance R and 
induction L; therefore, OB can be resolved into the two 
components OA and AB, when tan (BOA) = 21 ~L/R, and the 
angle OAB = 90deg. The secondary current C, is in phase with 
OA and of the value C= OD = OA / R. To produce the flux 


0 
OM in the transformer “75 BC + 400 ampere- turns are required, 


coinciding in phase with OM. C denotes the length of the air- 
gap in the magnetic circuit, reduced to the same cross-section 
as the laminations ; C' the average length of the magnetic lines 
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Fia. 4.—Permeability Curve of Commercial Transformer Iron. 
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in the laminations in centimetres, and B is the density in the 
iron in C.G.S. lines per square centimetre. It is usual to 
reduce the diagram to the same number of turns, 2, in the 
primary and secondary winding, as this simplifies matters 


considerably. Let 
0:8 1 
OE -C- 95 . B40) 
» 2 Ne 


and by adding EF = DO geometrically to OE we obtain OF = Ci. 
It can be seen easily that the ratio C/ Ci cannot remain constant 
at different loads, because C, depends upon the permeability p 
of the iron. Otherwise a perfectly constant ratio would be 
maintained. If we call that part of C, depending upon the 
air-gap Co, and the remaining part Co“, it is clear that Co, while 
by no means desirable with regard to other considerations, has 
not the slightest influence on the ratio of C,/C, in relation to 
different loads. As Co alone causes changes of the ratio C,/C,, 
it is a principal condition in the design of current transformers 
to make C,"/C, as small as possible. 

Let us consider the inaccuracy introduced by C,” in a prac- 
tical case. A transformer with 1,500 ampere-turns on the 
secondary winding may have an average length of 35cm. of 
magnetic path. T 

Therefore, Co / C 178% 1,500 0:013 B/. Fig. 4 shows 
the permeability and the density B for ordinary transformer 


* The device of Messrs. Siemens and Halske (Fig. 8) avoids this 
difficulty. | 


iron. We construct the magnetic circuit so that at full load 
the density in the laminations is 9,000 C.G.S. lines per cm.? 

Designers, accustomed to transformer work for lighting and 
power purposes would consider 9,000 C.G.S. lines per square 
centimetre, a far too high density, at any rate at a frequency of 50 
to 60~per sec. But whilst in these cases efficiency and heating 
lead to a low density, these considerations are scarcely of any 
importance in small transformers for instruments. I do not 
want to say that a low density is disadvantageous ; on the 
contrary, the data, given at the end of this article, of a trans- 
former employed by one English firm, show that excellent 
results can be obtained with such a low density as 1,750. But 
the tendency of to-day is to reduce the dimensions and the 
price of the instrument transformer, and these features can be 
attained only by high densities. 

Table I. shows the ratio C,"/C, at different loads, as calculated 
from the equation C/ C= 0:13 Bj. A third column shows how 
much the ratio C,/C, varies at different loads from that of full 
load, provided that the secondary current lags about 45deg. 
behind. the secondary voltage. The figures given would 
increase only slightly, if a phase difference of 90deg. existed 
between secondary current and volts. 


Table I. 

Fraction of % Variation in Fraction of Co" /Co Variation in 
full load v] nt. the ratio C/ Ci full load. er Cent. the ratio C2/C; 
Per cent. . per cent. Per cent. P | per cent. 

10 19:5 | —101 8⁰ 6-4 + 03 
20 114 — 84 90 6.7 + 02 
30 88 ` — 14 100 7:0 0-0 
40 T4 — 06 110 7'6 — 02 
50 6:3 0:0 120 8:3 — 0˙7 
60 | 6:1 + 02 | 130 11:0 — 12 
70 0:2 + 03 


Between 20 per cent. full load and 30 per cent. over load, 
the ratio C,/C, does not vary more than 3:5 per cent., a good 
result and sufficiently accurate for most practical purposes. 
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Fic. 5.— Transformer Diagram for Different Frequencies. 


It is even possible to find laminated iron of considerably 
better quality, and in that case the errors will be smaller still. 
The choice of the iron employed ought to be the principal 
consideration, at any rate, when the transformer has to be 
used with accurate instruments. 

The instrument may or may not be affected by change 
of the frequency; this depends entirely upon the type of 
instrument 1 9 A soft iron or a dynamometrical 
ammeter are only slightly affected, a hot wire instrument not 
at all, whilst instruments of the Ferrari type should never be 
used with a frequency other than that at which it has been 
calibrated, unless a table of corrections is used. The trans- 
former is always affected by change of frequency, but it is 
possible to calculate the error and use a correcting factor. In 
this case both C, and C, cause errors by their dependency 
upon the frequency, and it is, therefore, of importance, not 
only to use iron of the highest permeability obtainable, but 
also to keep the air-gap in the magnetic circuit as small as 
possible. ‘The thick lines in Fig. 3 reproduce the diagram in 
Fig. 2, with the exception that C, is represented by DE instead 
of OF. "This diagram is correct only for one frequency, but it 
is possible to find a diagram suitable for all frequencies. If 
we consider the secondary current to be constant, it is obvious 
that for different frequencies the ohmic component OA remains 
constant, whereas the other component AB will, of course, 
vary proportionately to the frequency. If this increases, for 
instance, from c. to , the component AB will increase to 
AB'—AB- /. | | 
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The magnetising current C,, which is at right angles to OB, 
would be of the value OE” = OE. OB/OB, if the change in the 
frequency is not taken into account for the moment. Since, how- 
ever, the frequency has increased in the ratio '/co = AB /AB, 
the magnetising current has to be reduced in the same pro- 
portion; therefore, C, = OE' = OE"^, /~ '2OE"AB/AB. If a 
line is drawn connecting E and E' and another through B 
parallel to OA, it can be proved that AOBB' : AOEE. 

OH/OB'—2AB/ADI' 2 OE/OE"; therefore AOHB 1 AOE'E 
and EE’; AB’. After the line EE' has been drawn, it is very 
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Ohms in Secondary. 


FIG. 6.—’Bus Bar Transformer. 


Ampere turns in primary kept constant at 2,895 ; 52 turns in primary, 800 turns in 
secondary. 


easy to obtain the primary current C, required for any frequency, 
by finding AB’ in the manner indicated above —i. e., by increas- 
ing ABin the proportion of the frequency, and erecting OE’ at 
right angles to OB’, then DE is the primary current for the 
new frequency. The diagram can be simplified by turning 
the ADOE through 90deg., as shown in Fig. 5. Then EF’ is 
parallel to OA and the lines OB and OE coincide. Let it be 
assumed that the point B has been found for a frequency of 
50 ~ per second, then AB can be divided into equal parts, 
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Volts in Secondary. 


Amperes in Secondary. 


Fia. 7.—’Bus Bar Transformer. 


52 turns wound on for primary. 800 turns for secondary. Primary ampere turns 
kept constant at 2,595. Resistance in ammeter circuit varied. 


corresponding to various frequencies, and the whole problem 
of finding the ratio C,/C, for different frequencies has simplified 
itself into the drawing of two lines. 

A study of this diagram reveals the means by which the 
influence of the frequency on the ratio (/ Ci can be reduced 
viz., (1) by using iron of high permeability, (2) by making the 
magnetic path through the air as well as through the iron as 
short as possible, (3) by making the total resistance of the 


secondary circuit as small as possible, and (4) by making the 
self-induction of the secondary circuit as high as possible, 
Whilst the first three points improve the transformer in all 
respects, the fourth means, proposed by Mr. Albert Campbell ina 
very interesting article, * On the Measurement of Very Large 
and Very Small Alternating Currents” (Phil. Mag., September, 
1896), may be considered doubtful, because the magnetising 
ampere-turns are increased nearly in the same ratio, thus alter- 
ing the ratio of C/ Ci in relation to different loads. But if we 
consider the influence of the frequency alone, it is certainly of 
advantage to keep the self-induction of the secondary circuit 
as high as possible. 

Some interesting tests showing the influence of secondary 
resistance and frequency have been made by Everest, and are 
plotted in Figs. 6 and 7. These curves referred to a transformer 
possessing 52 and 800 turns respectively. The primary current 
was kept constant at 55:7 amperes, the secondary current being 
measured with different resistances introduced into the second- 
ary circuit. The higher curve in the diagram was obtained 
with a frequency of 50~ per second and the lower one with 
25 eo per second. Fig. 7 shows the relation between amperes 
and volts in the secondary of the same transformer. 


Fia. 8.—Plan and Elevation of a Current Transformer made by 
Messrs. Siemens and Halske. 


Eddy currents and hysteresis have only a small influence on 
the ratio of primary and secondary current, and need not be 
taken into consideration when the iron is properly annealed 
and the thickness of the laminations does not exceed 0'3mm. 
to 0'4mm. A very important factor, which largely influences 
the accuracy of the measurement, is the existence of external 
stray fields. A calculation of this effect is, of course, impossible, 
and to be sure that the measurement does not include this 
source of error, it is necessary to carefully avoid the neigh- 
bourhood of conductors carrying heavy currents of the same 
frequency. 

Fig. 8 shows the elevation and plan of a transformer made 
by Siemens and Halske, Berlin, which is claimed to be free 
from that error. In this figure, a denotes the primary ‘bus 
bar, ) the secondary coil and c the iron core, consisting of 
E-shaped stampings. The primary winding would not pro- 
duce a magnetic flux in the core, if pieces dd were not cut out 
of the primary, causing a shifting of the current in relation to 
the central line of the magnetic flux (see plan), As the iron 
quite encloses the winding, the intluence of stray field must 
be very slight. 

As already mentioned, 1 to 5 amperes is a suitable range 
for the secondary current, but sometimes it is advisable to go 
beyond this, especially if the iron core consists of circular discs. 
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The increase in the cost of winding, which in this case has 
to be done by hand, makes it advantageous to employ a 
small number of turns on the secondary. The use of cir- 
cular discs secures a closed magnetic circuit, with all the 
advantages accruing from a small number of magnetising 
ampere-turns. 

Some data of a transformer employed with a Thomson 
recording wattmeter, with 125 amperes in the primary and 
25 amperes in the secondary, will be of interest. The core 
consists of circular discs with an outside diameter of 114mm. 
and an inside diameter of 6 tmm., the depth of the laminations 
being 114mm. The iron core is insulated with one layer of 
red paper and two layers of varnished tape. Upon this the 
secondary is wound in one layer of 40 turns No. 10 S. W. G. 
covering the whole core. Six layers of varnished tape and 
one layer of micanite insulate the secondary from the primary 
winding. The latter consists of six sections, connected in 
parallel, each containing eight turns of 7/19 stranded cable. The 
frequency is 25 ~ per second and with 2 volts secondary 
voltage a core density of B=2 x 10/444 x 25 x 40 x 29 x 0:9 
= 1,750 C. G. S. lines/cm.? is obtained. 

The principal object of this design is to obtain a constant 
ratio of primary and secondary currents throughout and to 
employ for that purpose a liberal amount of copper and iron, 
the corresponding weights being:—Primary copper, 9kg.; 
secondary copper, 9:5kg. ; iron lamina, 7kg. The transformer 
is designed to withstand 10,000 volts applied between the 
primary and secondary windings. 

In this article I have attempted to show only the influence 
of various factors on the ratio of primary to secondary 
currents. Whilst this is the only point of interest in the 
measurement of currents, another point—namely, the phase 
between primary and secondary current—has to be taken into 
account, whenever wattmeters or power-factor indicators are 
used in connection with the transformer. By means of Fig. 5 
we obtain the phase difference as well as the quantitative ratio 
between primary and secondary currents. 


THE ISLINGTON ELECTRICITY SUPPLY ACCOUNTS. 


A short time ago we commented upon the rather unfor- 
tunate results shown by the Cheltenham electric lighting 
undertaking—a concern characterised by the relatively large 
amount of public street lighting carried out. This week 
affords another opportunity of studying the results of working 
at a station with a large public lighting load. 

The Islington undertaking, since supply was started in the 
beginning of 1896, has had an indifferent career. The net 
result of the first year’s working (1896) was a deficit of 
£1,836. An improvement in 1897 was indicated by the smaller 
deficit of £318, followed hy a net profit of £2,207 for 1898. 
That year, however, seemed to mark the culminating point 
in the career of the undertaking, for we find the profit of 
1899 only £381 and a deficit of £1,027 as the net outcome 
of the 15 months’ working to March, 1901. In view of the 
abnormal price of fuel in 1900, a deficit for that year was 
hardly surprising considering also the narrow margin which 
previously existed between the working profit and the capital 
charges. With the easier coal prices obtaining in 1901 a profit 
of £1,402 was the result for the 12 months to March 31, 1902. 
Up to that date, therefore, the undertaking showed a net balance 
of £809 to the good, though it must be admitted that, 
relatively to the capital involved, the sinking fund payments 
(in common with the generality of London municipal concerns) 
are too low in the absence of an additional provision for 
depreciation. 

Coming now to the accounts for the year to March last, it is 
impossible to characterise the results as other than depressing. 
They are disappointing in themselves, but rather more so as 
evidences of the causes from which they spring. 

In the following table we give parallel particulars of the 
Islington, St. Pancras and Hampstead undertakings, 
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Name of undertaking ........ St. Paneras Hampst'd Islington — 
Year ended March 3114. 1903. 1903. | 1902. 1903. 
Lond- factor 175% | 138% | 13377 | 1297 
Output: Live xi ctixs T 4,205, 052 2,592,475 2,186,044, 364,358 
Proportion of total output sold | 
for public lighting ........ 217 79% 43% 40% 
Price for current for private | | 
supply ........ e d 406d: 426d. 56d. | 5˙05d. 
Price for current for public | 
lighting «siis y REC 2:43d. 2-620. ` 2·9 8d. 2-93d. 
Price for current for all purposes 370d. 4: 13d. 423d. | 4 18d. 
CAPITAL. | | 
Capital expended per kilowatt : 
of plant capacity ........ £84 | £07 4122 £108 
Capital expended per kilowatt ! ' 
of maximum demand £155 £150 | £201 £185 
Mean capital per unit sold... 229d. 27:9d. | 37 8d. | 383d. 
Costs. 
Fl 8 0-80d. 1:09d. | 117d. | 1:30d. 
Oil, waste, w ater, stores 0•08d. 0 09d. 0:23d. 0:20d. 
Wages at station 0:27d. | 0:24d. 0:39d. 038d. 
Repsi fcc esa 9x9 diene . 0:30d. 0:19d. | 0:20d. | 037d. 
Total works costs............ 155d. ' 161d. L9sd. | 2-964. 
Management & propertycharges | 0:35d. ' 0 32d. 0-47d. | 044d. 
Total COBtS ..............-. 1 90d. 2:23d. 2:46d.  2°70d. 
FINANcIXL RESULTS. | 
Working profit (total) ........ £32,047 | £22,731 | £16,830 £15,581 
Do. %, to mean capital 80% 754% | 4897 | 4: 13% 
Interest charges (total) . £9,826 £10,333 10,736 £11,590 
Do. 7, to mean capital 2:457, 8:427 3° 12% 3: 07% 
Depreciation or reserve ...... £10,103 as vs oe 
Do. % to mean capital 2: 59° vi ate ea 
Sinking fund charges £5,403 | £7,957 44.511 ee 731 
Do. 7, to mean capital l: 350% 2:647. | 1:317, 1:527 


Net Surplus ......... es. | +£6,415 | + £4,441 | + £1,408: — £1,740 
It will be seen from a study of this table that Hampstead 
forms the closer comparison with Islington as regards the load- 
factor and amount of load on the station, although the former 
only sells 8 per cent. of its total output for publie lighting 
purposes, as against 40 per cent. at Islington. In comparing 
the prices received for current for public lighting at St. Pancras 
and Islington with those at other places, it is to be remembered 
that the loans for the street lamps and lamp columns are now 
held to have been borrowed under the Metropolis Manage- 
ment Acts, and the amounts expended on these items as 
eapital and yearly as sinking fund and interest charges are now 
charged to the general rates in the case of the two undertakings 
named. It appears, therefore, that the prices received “ for 
current " for public lighting, as given in the accounts of these 
two places, does not include, as elsewhere, provision for 
interest and redemption charges in respect of the prime cost 
of the lamps and lamp posts. 

In our table the capital expenditure figures include the 
expenditure on street lamps and lamp posts. 

Passing now to the reasons for the poor results at Islington. 
The chief scat of the mischief appears to be the large relative 
capital expenditure. It will be noticed that at Islington the 
capital expenditure per unit sold was about 38d., as against 28d. 
for Hampstead and 23d. for St. Pancras. The adverse effect 
of this condition is, of course, accentuated by the low load- 
factor which obtains, and which, doubtless, is due to the small 
motor load which must exist on a single-phase alternate-current 
system, and probably also to the conditions under which the 
street lighting is carried out. 

The total average price obtained is not by any means exces- 
sive for a London concern, at 4:18d. per unit, but with 40 per 
cent. of the output sold for public lighting that price is only 
sustained by the high one of over dd. for private supply. This 
must retard the development of the private lighting load 
and the proposal of the Electric Lighting Committee to adopt 
a greatly reduced tariff for daylight consumption is a belated 
recognition of this fact. 

A glance at the cost figures shows that while all the items 
of works costs are high the fuel and the repairs items have gone 
up considerably. The fuel char ge in 1901-2 was already high 
enough at 1:17d., but at 1:3d. this item would alone suflice to 
spoil the financial result. It is interesting to note that the 
fuel bill at Islington has always been above 1d. per unit, and 
this fact explains the sensitiveness of the financial results to 
variation in the price of coal which this undertaking has shown 


during its history. 
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We must say that, although the repairs item shows the 
largest proportional rise, there is less reason for adverse 
criticism with regard to it because its value in 1901-2 was 
low, and this item of cost is essentially one to be averaged 
over a few consecutive years before it can be fairly criticised. 
Thus, the total average repairs and maintenance costs at 
Islington for tho past five years (including 1902-3) works out 
at 0:28d.—a very reasonable figure. On the other hand, the 
wages and the stores items are both about O'1d. above what 
they should be. l 

To sum up what appear to be the chief reasons for the indiffe- 
rent results shown, in the order of their importance—(1) High 
capital expenditure, (2) excessive fuel cost, and (3) high wages 
and stores costs. In order to show their relative importance, 
if average values be assigned to the capital expenditure, and the 
above-named costs per unit in place of the actually existent 
values, we believe that the net financial result would be bettered 
by the amounts saved respectively, as follow :— 


Interest and sinking fund charges £4,000 
Fl ²⁵⅛ðV ⁵ B. valete qiu 3,740 
Oil, waste, water and stores 1,080 
Wages at statiiii nnn 1,080 

Total uou Ex / AE o Ra Ru £9,900 


Unfortunately, it is pretty evident, from the published 
reports of the meetings of the Borough Council and their 
Lighting committee, that the cngineer has anything but the 
free hand in the control of the concern which he should have, 
and that labour interests are unfairly riding the undertaking. 
A statement was made at the Council meeting last week that 
the electric lighting committee had been entirely guided in 
their decisions as to the wages at the station by the members 
on that committee who were the champions of the trade unions, 
and this statement apparently puts the case correctly as it was 
allowed to go unrefuted. 


MR. BALFOUR’S SPEECH BY ELECTROPHONE. 


The majority of our readers will doubtless already have 
read in the daily papers that every word of Mr. Balfour’s 
speech was listened to by a party of journalists at the Electro- 
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phone offices in London while it was delivered in Sheffield, and 
that every word of the speech was heard by them as distinctly, 
or even more distinctly, than by the audience in the hall itself. 
By the courtesy of the National Telephone Co. we are able to 
give some particulars as to the apparatus and methods employed. 
Six of the transmitters of the pattern shown in Fig. 1 werc 
placed on the desk in front of Mr. Balfour. Two of these 
only were in use, the other four having been erected as spare 
in case of any unforeseen contingency impairing the efficiency 
of the apparatus. These transmitters, as will be seen by our 


Fig. 2. Arrangement of Circuits. 
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drawing, are similar in general principle to an ordinary carbon 
microphone transmitter, but are considerably more solid in 
construction and somewhat larger in size. They are, more- 
over, what is known to telephone men as two-cell transmitters, 
the current passing through the terminal A to the semi-circular 
carbon block B, through the granules to the diaphragm, D and 
back through the diaphragm and carbon granules to the second 
semi-circular block B', and thence to the case and terminal C. The 
split carbon back-block is mapped out with concentric ridges, 
and its two halves are divided by a strip of cotton wool, the 
cotton wool also surrounding the block to keep the granules 
in place. The arrangement of the various springs prevents 
mechanical shocks from interfering with the proper working 
of the instrument. The transmitter is mounted on a heavy 
cast-iron base, resting on a square felt mat, as seen in the 


Elevation with 
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Fic. 1.—Electrophone Transmitter (half actual size). 


drawing. This instrument has been used during the last 
few months by the Electrophone Company in the place of the 
Ader type, which has been used hitherto, and it is found to 
give much better and purer results. ‘The old Ader type was 
a pine box containing a set of carbon pencils mounted in 
blocks according to the arrangement of the well-known Ader 
pattern of Hughes’ microphone, these being supported on a 
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lead base with rubber feet. 
transmitter works much better. 
Fig. 2 shows the arrangement of the circuit. Six E.P.S. 
storage cells of the T 11 type were employed in the primary 
circuit of each transmitter, and the step-up induction coil in 
each case had a ratio of 1:50. The secondaries of the two 
transformer circuits were connected in parallel on to a line 
coming from the Artillery Hall, where the speech was 
delivered, to the Sheffield exchange of the National Company; 
thence connection was made to the Sheffield Post Office 


It worked well, but the new 
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exchange, and from Sheffield to London one of the ordinary 
trunk telephone lines, with copper weighing 400lb. per mile, 
was employed. At London the circuit went from the Post 
Office trunk exchange to the National Telephone Co.’s 
exchange at Gerrard-street, thence to the electrophone exchange 
and to the reception room at the Electrophone Company's 
offices. Here 24 double receivers of the ordinary watch pattern 
used by electrophone subscribers (see Fig. 3) were employed. 
These 24 were connected up in two series circuits, so that the 
two pairs of telephones on each receiver were in different cir- 
cuits. Thus, if anything happened to break the circuit on one 
side, the listeners would still hear with one car. It may be 
mentioned that in order to have as few links as possible in the 
circuit, the connections at the exchanges were made directly at 
the cross-connection boards and not at the switchboards. 


Fig. 3.-—Electrophone Receiver. 


In additition to the actual electrophone circuits, two speak- 
ing lines were also available, as shown in the diagram, one 
from the Artillery Hall at Sheffield to the Sheffield Post Office 
exchange, and the other from the London Post Office exchange 
to the electrophone room. 

As has already been said in the opening of this article, every- 
thing worked without a hitch, and the entire speech was 
heard from beginning to end with perfect distinctness. All 
those concerned are to he congratulated on the success of the 
experiment. 


THE CONSIDERATION OF SOME POINTS IN THE 
DESIGN AND WORKING OF BALLISTIC GALVANO- 
METERS.” 


BY P. H. POWELL, B.SC. 


The D'Arsonval type of galvanometer is at the same time one of 
the most accurate and one of the simplest of galvanometers, and is 
exceptionally suitable for use in the neighbourhood of powerful 
electromagnets. A ballistic galvanometer is usually designed to 
have a certain periodic time, and a certain sensibility ; it should be 
quick working—+.e., should be able to be brought to rest quickly at 
zero, after the deflection has been read. The deflection of the 
galvanometer is a measure of the quantity of electricity discharged 
through the instrument. It is assumed that the discharge takes 
place before the suspended coil of the instrument has appreciably 
moved, consequently the periodic time must depend upon the time 
during which the discharge passes, and can be fixed accordingly. 
Hence the two data, sensibility and periodic time, can be easily 
chosen, the remaining condition being left for further consideration. 

Consider a coil whose length is a, breadth b, mass M, wound 
with n turns of wire and suspended between the poles of a per- 
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manent magnet which creates a uniform field of intensity, H. 
Then, after the impulse has been given, Mk?6”= — C6, neglecting 
damping (C’ is the control), and hence time of free oscillation 


Mk? 
r=2r C 0 0 . . ° . e " (1) 
From initial conditions Ve Qi 
and hence the deflection 
HnabQ 
maxx. 2 
* AMEC 2 


From equations (1) and (2) it is possible to design an ordinary 
galvanometer, the only other consideration is the damping. 
Now the retarding couple on the coil due to damping 


= (Hnaby (R in C. G. S.) 
Introducing this term into the equation of motion 
M70“ UE Coo, 


and critical damping takes place when 
R= (Hnab)? 


2 MC 

In order that the motion of the coil may be effectively stopped by 
short-circuiting, its resistance must not be greater than the value 
given by this equation; when a deflection is being read, however, 
in order to render the damping term inappreciable, the total resis- 
tance of the circuit must be considerably greater than this value. 
This can readily be arranged by suitable connections. From these 
equations it is seen that the only method by which it 1s possible to 
decrease the period and stil keep the sensibility constant, is by 
decreasing the control C. If the period is brought down by other 
means, there will be a loss of sensibility. 

In a special case a galvanometer was required to have a very low 
peniod with a fairly high sensibility and quick working, and this 
investigation was undertaken in order to obtain a satisfactory instru- 
ment. From calculations founded on the above equations, a design 
was made, assuming & certain size of coil and shape of magnet, 
which was sent to & firm of instrument makers, so that they could 
inform us of the value of the magnetic field in the gap. "This was 
found to be 280 lines per square centimetre, and from experiments 
on the torsion of phosphor bronze it was found that a control of 0°01 
would not be difficult to obtain. 

Assuming a coil, length 5cm., breadth 1°72cm., a control of 0:01 
(dyne centimetres) a periodic time of 80 seconds, and a sensibility of 
3 radian per microcoulomb (4 radian as motion of coil); then the 
coil must contain 22 turns of No. 28 wire. On testing for damping 
the critical resistance is found to be 7:1 ohms, which, being much 
larger than the resistance of the coil, indicates that the motion of 
the coil could be easily stopped by short circuiting. From these 
results a galvanometer was constructed and was found to have a 
much higher period and much lower sensibility than it had been 
designed for. The cause of this was not far to seek, lying in the 
fact that the copper wire used in the construction of the coil was 
magnetic, and it was found that this magnetic control was very 
large in comparison with the feeble control of the strip. 

To overcome this difficulty various devices were éried, and wire 
was obtained from several manufacturers in the hope that they 
would prove non-magnetic. The best results were obtained, how- 
ever, by depositing copper electrolytically on a very fine wire. The 
resulting copper was fairly non-magnetic, but so brittle that it could 
not be used. To improve the wire, it was rolled between brass rolls 
and annealed, but in doing so, soine very fine iron dust floating 
about the workshop must have become deposited on it, for it was 
again found to be magnetic. The amount of iron present was, of 
coutse, exceedingly small, but was sufficient to cause a disturbance 
in the total control. 

The attempt to produce pure copper wire was then abandoned, 
and in order to reduce the magnetic control a very narrow coil was 
procured, and by putting pole-pieces on the permanent magnet its 
field was made as uniform as possible, since in a perfectly uniform 
field magnetic particles on the coil would not produce any control. 
In order to increase the moment of inertia of the system a light 
copper disc was attached rigidly to the coil by a light bone rod. 
The disc-shaped form was adopted so as to have a large moment of 
inertia with small weight, thus saving the suspension from undue 
strain. This arrangement when tried gave satisfactory results as 
regards sensibility and periodic time, but did not damp well when 
short-circuited. This difficulty was overcome by placing below the 
copper disc a small electromagnet, which, when excited, quickly 
brought to rest the disc, by reason of the eddy currents induced in it. 

There is one point of interest about the method adopted in 
calibrating the new instrument, This is done best by the ste ndard 
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solenoid, as the deflections are not proportional to the quantity of 
electricity discharged through the coil when the resistance in circuit 
is small. Taking a series of readings, curves can be plotted showing 
the relation. between flux deflection for constant resistance, and 
resistance deflection for constant flux, or the three may be plotted 
isometrieally. This last is the most convenient method for odd 
deflections, but when several rcadings are taken with the same 
resistance it is better to plot a separate curve connecting flux and 
deflection for each resistance from the set of curves connecting 
deflection and resistance for constant flux. 


A NEW STEAM TRAP. 


A new steam trap has recently been patented by Mr. W. Fox and 
is now being introduced by the patentee. The trap is shown in the 
figure given below, the outer cylinder consisting of a galvanised iron 
tube with a socket at one end and a T-piece on the other. The 
internal tube is of brass, and has holes bored in it so as to allow 
steam to play on a greater superficial area and thus cause quicker 
expansion. At the inlet end there is fixed to the brass tube a 
phosphor-bronze valve which engages in the phosphor-bronze nut 
acting as a valve seat. A piece of solid brass rod is attached to the 


opposite end of the internal tube, and works freely in the hole 


through the centre of the screw plug. The serew at the extreme 
end inakes it possible to adjust the trap to any desired degree. 

The difficulty hitherto experienced in this type of trap has been 
caused by scale and sediment accumulating on the valve and inter- 
fering with its efficient action. This difliculty is overcome in the 
present instance by means of the spiral spring, shown near the outlet, 
together with the lever outside. On depressing this lever by hand 
or foot the valve is opened zin. without the adjustment being affected. 
A rush of steam occurs which effectually removes all scale and 
sediment from the valve face. 

If the engine be started up with everything cold the valve can be 
kept wide open either by the foot or by fixing a shackle until all 
water is clear. As may be seen from the illustration, the trap is 
extremely simple, and it is therefore cheap. 


A SUBSTITUTE FOR PLATINUM IN GLOW LAMPS. 


The following notes on this interesting subject are taken from an 
article by M. A. Bainville in our French contemporary, L' Electricien : 

The selling price of glow lamps has diminished during recent 
years to such an extent that manufacturers have not only been 
obliged to reduce the cost of manual labour in connection with the 
manufacture as much as possible, but also to search for economies in 
regard to the raw materials. Originally the filament was mounted 
on two platinum wires, weighing from 0:15 to 020 gramme, and 
costing—at the then valuation of the metal—from 0'45fr. to 0'6Ofr. 
(44d. to 6d.)—7.e, more than a complete lamp costs at the present 
time. In percentage of the lamp cost this was more than appears at 
first sight, because at that time the cost of platinum was only about 
half of what it is at the present time. 

As time went on, the amount of metal used was reduced by employ- 
ing wires of smaller diameter, by shortening their length and by 
improving upon the method of fixing them to the glass socket of the 
lamp. As the price of platinum increased the length of the metal 
passing through the glass portion of the lamp was gradually reduced 
to the smallest practical limits. At this point many inventors set 
to work to find a cheap substitute. Numerous alloys were tried, but 
none of them were found to be practical. The reason is that platinum 
possesses several qualities which make it especially suitable for the 
papan in question ; not only is its coefficient of expansion the same 
as that of the surrounding glase, but its chemical qualities appear 
greatly in its favour. 

| The recent discovery of the properties of nickel-steel by M. Ch. 
Guillaume is an important step towards the solution of the problem, 
which is getting more pressing in proportion to the increasing exhaus- 
- tion of platinum mines. As is well-known, the physical properties 
of nickel-steel may be varied between wide limits by altering the 
ratio of the components, and it is possible to obtain an alloy which 
possesses the eame coefficient of expansion as glass. Nevertheless, 


this alloy does not appear to give perfectly satisfactory results on. 


account of the absence of those chemical properties which distinguish 
platinum, Platinum does not, for instance, oxidise under the influ- 
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ence of the blow- pipe, while nickel-steel does. The former is readily 
acted upon by silica, and the chemical combination thus formed 
serves for keeping the passage of the wires through the glass base 
perfectly air-tight. Nickel-steel does not possess this valuable 
property. 

_Another suggestion, which was made some time ago, appears to 
give excellent practical results. This compound consisted o a plastic 
material, intended to keep the glass bulb as perfectly air-tight as 
when platinum is used, but its composition is kept secret by the 
makers, It has a consistency similar to that of soft wax, and neither 
dries up under the influence ot the air nor melts under the action of 
the heat generated in the lamp, 


CORRESPONDENCE. 


eau eo 


RESISTANCE STANDARDS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to the suggestion made in the article 
on Resistance Standards in your last issue, it may interest 
your readers to know what is being done at the National 
Physical Laboratory. By the generosity of the 
Drapers’ Company, funds have been provided for 
the erection of a Lorenz apparatus in memory of 
the late Principal Viriamu Jones, and its con- 
struction will now be proceeded with under the 
direction of Prof. Ayrton and myself. We are 
to have the valuable help of Mr. Harrison, who 
so ably assisted in the previous experiments at Cardiff, and 
he is at present employed in putting on a paper design for 
the machine according to Principal Jones' latest views. 
Mr. F. E. Smith, whose experiments on the mercury standards 
of resistance you refer to in your article, will have charge of 
the work here, and I hope in a short time that the sugges- 
tion you make will be carried out in a satisfactory manner.— 
Yours, &c., R. T. GLAZEBROOK, 

Director of the National Physical Laboratory. 


Teddington, Middlesex, Oct. 3. 


MUNICIPAL TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: It is not easy to catch the drift of your editorial note 
on municipal telephone exchanges in The Electrician for 
October 2nd. In the first part of that note you rightly say that 
the newer exchanges of the National Telephone Co. and of the 
Post Office are of superior engineering efficiency to the 
municipal exchanges so far built. "That is incontestably so. 
But then you go on to say that in the discussion of the various 
municipal telephone schemes a good case has been made out 
for economy of material and in capital expenditure, and 
apparently you approve of the municipalities putting in cheap 
telephone systems, on the ground that those systems cannot 
last. 

This is a curious argument for a technical journal to advance. 
If the municipal systems cannot last, why waste moncy in 
building them at all? Is not that the logical extension of 
your argument? In telephony, as in anything else, perhaps 
more than in many other lines of work, what is not worth 
doing well is not worth doing at all. To do cheap work 
because it will probably be only temporary work is hardly 
the sort of advice one would expect from a technical journal. 

I cannot imagine on what you base your statement that a 
good case has been made out for ** economy of material and in 
capital expenditure" at the various telephone inquiries. 
have attended three of these inquiries—the famous Glasgow 
inquiry of 1897 and two recently held—and I can confidently 
say that none of the estimates diseussed will stand expert 
analysis, or work out in practice. "The best test of this state- 
ment 1s found at Glasgow, where a municipal system has been 
working for two years. At Glasgow the estimated cost per 
subscribers line, including spare plant, was £23. Is. The 
actual cost per line, also ineluding spare plant, as shown by the 
accounts up to May 31, 1903, has been within a shilling or two 
of £35.— Yours, &e. HERBERT haws WEER. 

8, Queen Ánne's-gate, S. W., Oct. 3, "a 
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works, so that the drilling of further holes will be unnecessary. In 
double junctions, and on curves where the joints of the tramrails 
do not come opposite one another, the transverse girders can, if 
necessary, be shortened as shown at H on the plan, though this 
will be avoided ag much as possible and the transverse girder carried 
from, rail to rail. Cases will occur in which the plates to carry 


A METHOD OF JOINTING AND SUPPORTING 
TRAMRAILS. 


Messrs. Binney and Sample, members of the city surveyor’s staff, 
Sheffield, have sent us the following particulars and drawing of a | 
rail joint which they have recently patented. It consists of a trans- 
verse girder passing between and under the tramrails and carrying ` 
two plates. The plates in turn support and are secured to the tram- 
rails at the joints and also at the centre of the rails, which may be 


points and rails will vary in shape and size, and in which the trans- 
verse girder will have to carry more than two plates and rails, as 
shown at J on plan, but.the; patent will be equally applicable to 
these and similar cases. is 


hp cts 


Plan of Joint. 


Plan of Intertic. 


of any length and laid to any gauge. The plates on the transverse 
girder will be bolted or riveted to same at the points marked G 
on the plan, and will be so fixed before arrival on the site of the 
works. The necessary bolt or rivet holes will be drilled or punched 
in the plates, girders and tramrails in their correct positions at the 


Plans of Track. 


Section at E.F. 


Scale of Feet for Details. 
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It is claimed by the patentees that the adoption of their method 
as a substitute for fish-plates and tie-bars will prevent any movement 
and displacement of the rails and secure greater uniformity and 
rigidity of track, thus diminishing the wear and the expense in the 
maintainence and repair of the paving. 


LEGAL INTELLIGENCE. 


— — 


Vellacott & Co. v. Bridge Accumulator Syndicate (Ltd.) 

At Clerkenwell (London) County Court last week plaintiffs sought to 
recover £69. 188. 4d. for work done to defendants’ order in making 
moulds of grids for electric accumulators. The work was to be paid for 
by time, and they were to take no responsibility as to the efficiency of the 
moulds. The work was done and alterations made according to defen- 
dants' instructions. Defendants declined to pay for the work on the 
ground that price was excessive. 

Mr. VELLACOTT admitted they had never made that class of mould 
before. He did not think 147 hours for making the first one was 
unreasonable. 

It was contended for defendants that too much time had been occupied 
in the making. Defendants also counterclaimed £80 as damages for 
orders lost through plaintiffs' unreasonable delay and consequent loss of 
prestige to defendant firm. 

Mr. E. H. COUMBE, for plaintiffs, urged that although & mould of 
that kind might be made more quickly now, at the time the order was 
given it was purely experimental work to which a time limit could not 
possibly be given. 

Judge EDGE held that defendants could have had the mould delivered 
to them on a certain date had they been prepared to meet the ascount. 
Verdict for plaintiffs for £58. 78. 11d., and on the counterclaim, with costs. 


Re French Electric Lighting Boards (Ltd.) 


This matter was before Mr. Justice Bucknill on Wednesday on a 
petition by judgment creditors for the compulsory winding-up of the 
company. It had, however, been arranged that petitioners should accept 
the personal undertaking of the managing director to pay a certain sum 
if the petition was adjourned for a time, and his lordship allowed the 
petition to stand over. 


Knight v. Isle of Wight Electric Light and Power Co. (Ltd.) 


This case was in the list on Wednesday, on a motion by plaintiff for 
&n interim injunction restraining defendants, until trial or further order, 
from committing an alleged nuisance from noise, smell and vibration at 
their electricity station, but Mr. Justice Bucknill directed the motion to 
stand over unti] next Wednesday. 


Re Acetylene Gas and Electric Smelting Co. (Ltd.) 


Mr. Justice Bucknill on Wednesday made an unopposed order to 
rectify the company’s register by striking off certain persons whose 
names had been placed upon it without their authority. 


Bond v. British Electric Street Tramways (Ltd.) 


On Wednesday, this motion (by plaintiff for interim injunction restrain- 
ing defendants, until trial or further order, from dealing with assets) 
was ordered by Mr. Justice Bucknill to stand over. 


Okonite Co. v. Stevens. 

In the Vacation Court on Wednesday, plaintiffs moved to commit 
defendant for failure to comply with an order to pay certain moneys. By 
consent an order for attachment was made, not to be enforced provided 
defendant made first payment within seven days and the balance at £30 
per month. 


Workmen's Compensation. 

At Hayward s Heath County Court on Monday a considered judgment 
of the late Judge Martineau was read upon an application for revision of 
an award under the Workmen’s Compensation Act in favour of a man 
named Walder for payment of 18s. 6d. per week. Walder had been a 
machinist in the employ of Messrs. Norman and Burt, and in the course 
of that employment received injuries which resulted in loss of the tops 
of two fingers. The award was made in 1901, and since that time 18s. 6d. 
a week has been paid by appellants. Walder, being unable to follow 
his occupation as machinist, was started in business by some friends as 
a baker, which proved so successful that his takings amounted to about 
£1,000 a year, with a net profit of at least £2 a week. The question now 
raised was whether the word earnings in the act meant the earnings 
he received before the accident or included trade profits. 

Judge Martineau now held that, according to the true construction, 
wage-earning capacity was alone to be taken into account, and in his 
opinion compensation for personal injury was clearly assessable with 
reference to weekly wages or earnings earned before the injury and weekly 
earnings or wages earned after the injury, and trade profits in a busi- 
ness were no more to be taken into account than income or real estate, 
The application was therefore dismissed with costs. . 

Stay of execution was refused, but notice of appeal will be given. 


F 2 


1016 


THE ELECTRICIAN, OCTOBER 9, 1908. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


Oldham Corporation Eleoéricity committee require an assistant 
electrical engineer. Salary £100 per annum. Applications to 
borough electrical engineer (Mr. S. Wilmott Newington) by Oct. 20. 
See advertisement. 

A shift engineer is required at Reading Corporation tramway 
power station. Applications to tramways engineer and manager 
(Mr. Walter Binns) by Friday, Oct. 16. See advertisement. 

Pembroke (co. Dublin) District Council require a shift engineer 
with experience in low-tension continuous-current station. Appli- 
cations to the clerk (Mr. J. C. Manley), Town Hall, Ball's Bridge, 
co. Dublin, by noon Oct. 15. See advertisement. 

A telephone engineer is required to go abroad. Must have had 
experience in underground construction in all branches, also in 
overhead cable construction, and be capable of superintending and 
organising labour. See advertisement. 

An electrical engineer is required at Shipley Collieries, Derby, to 
take charge of electric lighting plant and telephones. See adver- 
tisement. 


The Commissioners for the Port of Calcutta require an experi- 
enced mechanical engineer as superintendent of machinery. Salary 
Rs1,000 per month. The Commissioners also require a mechanical 
engineer as an Assistant to their superintendent of machinery. 
Salary Rs600, rising in annual incrementsof Rs50 to Rs750. Appli- 
cations to the Commissioners’ London agent (Mr. J. H. Apjohn), 
17, Victoria-strect, S. W. 

Leek Urban District Council require a resident electrica] engineer 
to take charge, under the consulting engineers (Messrs. Burstall and 
Monkhouse), of the erection of electricity generating plant and laying 
electric mains. Salary £150 per annum. Applications to Mr. C. 
Henshaw, Town Hall, Leek, by noon Oct. 15. 

The vice-chaneellor of Cambridge University has formally 
announced that the professorship of mechanical engineering and 
applied mechanics is vacant by the resignation of Prof. J. A. Ewing, 
M.A., F. R. S., who was recently appointed director of Naval 
Education. 

Shipley (Yorks.) District Council require an assistant electrical 
engineer. Applications by Oct. 19. 


Correction.—In our last issue we stated that Mr. J. T. Mertens, 
of Hove, had been appointed assistant electrical engineer at London. 
derry. This wasanerror. The gentleman appointed was Mr. B. M. 
Mertens, of Brighton Corporation electricity works. 


Mr. Percy E. Rycroft, senior assistant at Bankside station of the 
City of London Electric Lighting Co., has been appointed assistant 
engineer and works manager to Islington (London) Council elec. 
tricity department. There were 101 applications. These were 
reduced to 12, who were interviewed and the following three were 
brought before the Council on Friday last : —Mr. Percy E. Rycroft, 
Mr. R. H. Patterson, station superintendent Hammersmith elec- 
tricity works, and Mr. Geo. Tough, chief mechanical assistant and 
station superintendent at Coventry Corporation electricity works. 
The choice of the Council fell upon Mr. Rycroft. 


Mr. W. E. S. Brough, B. A., has been appointed assistant lecturer 
in physics and mathematics, and Mr. W. A. Rankin, B. Se., assistant 
lecturer in chemistry and natural science, at the Municipal 
Technieal School, Portsmouth. 

Mr. W. E. Rogers having declined the position of second engineer- 
in-charge at Bermondsey electricity works, to which he was 
appointed recently, Mr. W. W. Alston, of Oldhain, has been appointed 
at £125 per annum. 


Messrs. G. L. Badger, London, and G. L. Stonier, Lincoln, have 
been appointed junior engineers at Dundee Corporation electricity 
works. 

Mr. Gilling has been promoted to the position of assistant elec- 
trical engineer at Epsom, in place of Mr. H. S. Bush, resigned. 

Mr. Roscoe has been appojnted assistant engineer to Portsmouth 
Corporation tramways department at £140 per annum. 


EDUOATIONAL NOTICES. 


The annual report of the governors of the Glasgow and West 
of Scotland Technical College deals in detail with the progress 
of the work of the past year. The governors are waiting for the 
completion of the new buildings before introducing any impor- 
tant new developments. These new buildings are making satis- 
factory progress, although unexpected difficulties in connection 
with the foundations have been met with. Of the total cost of the 
new buildings (£210,000) promises have been received for £182,382. 
During the year & special committee has been appointed on 
chemistry, technical chemistry and metallurgy. Gentlemen of the 


highest standing and closely identified with industrial works have 
been appointed on this committee. Prof. T. Gray, D.Sc., Ph.D., 

as been appointed to the ** Young " chair of chemistry during the 
year, and has arranged for a full course of study in chemical sub. 
jects during the coming session. The total number of students 
attending the college was 5,678. | 

The new centre for the education of pupil teachers and the new 
electrical laboratory &t Bolton, which cost nearly £18,000, were 
formally opened last week. The Education committee now recom- 
mend the Corporation to erect a new technical school at an estimated 
cost of £770,000. 


University of Liege.—We have received printed particulars of 
the course of instruction given at the Institut Electrotecnique 
Montefiore, of Liege, together with particulars of the conditions of 
admission, fees, &c. There are well-equipped electrical and chemical 
laboratories provided for practical work. Foreign pupils are taken 
at the Institut, and for the period 1883-1903 there were 1,074 foreign 
pupils out of a total of 1,760. 


Accrington.— Sanction to a loan of £550 for electric lighting has 
been obtained. 


Acton (London).—The District Council have refused to allow 
Hammersmith Borough Council to extend their electricity mains to 
Oldfields, Acton Vale, to supply the Dowsing Radiant Heat Co. 


Army Telegraphic Code.— The Commander-in-Chief (Lord 
Roberts) has considered a proposal to adopt a universal telegraphic 
code for units of the army which would be available in all parts of 
the world in which there are British garrisons. He has decided, 
however, that there are insuperable difficulties against such a 
scheme. Commanding officers are therefore notified that, if it is 
desired to adopt telegraphic addresses for their units at places at 
which they are quartered, private arrangemen's must be made 
regimentally with the local post office authorities. 


Ashford (Kent).—The Council are negotiating with Messrs. 
Pressland and Fippard and Foote and Milne for leasing the Council's 
provisional order. Notices of intention to apply for an order have 
been served by the Sir Hiram Maxim Electrical and Engineering 
Co. and Messrs. Pressland and Fippard. 


Ashton-under-Lyne. — The municipal electric tramways are 
practically completed and a successful trial trip was run on Wed- 
nesday. When the lines are open for traftic there will be through 
communication between Manchester and Stalybridge by electric 
tramcar. 


Aston Manor. — The District Council have accepted from the 
Ecclesiastical Commissioners loans of £63,000 for tramway and 
£54,439 for electricity supply at 3? per cent 

There have been 136 applications received for the position of 
resident electrical engineer. 


Bath.—The Corporation have refused to give supply of electric 
current for lighting and power to the Bath Electric Mfg. Co. as 
their Weston works are outside the Council's area of supply. 


Bermondsey (London).—-The list of tenders received by the 
Council for additional generating plant, &c., is set out in another 
column. 

In their report upon the tenders, the consulting engineers (Messrs. 
Kincaid, Waller, Manville and Dawson) stated that they had divided the 
tenders received from 17 firms into three schedules, the first including 
Willans engines, the second Belliss engines and the third various other 
makes of engines. The engines in schedules 1 and 2 were of a very 
much higher grade than those in the third schedule, and the manufac- 
turers of the first two types had considerably larger experience in that class 
of work than had the other makers. The engines in schedule 1 were of 
the same manufacture as those running in the present station and which 
had given entire satisfaction. They thought, considering the plant 
already installed and the Council's requirements, it would be a mistake 
to put in a lower grade of engine, particularly in view of the fact that it 
was essential that the plant should be satisfactory from the very first 
owing to the necessity of using it immediately it was erected. As regarded 
time of completion, there was practically no difference between the 
Willans and the Belliss engine. In schedule 1 the Electrical Co.'s 
tender was the lowest at £6,327. 6s. 9d. The company were the repre- 
sentatives of the Allgemeine Elektricitäts Gesellschaft, Berlin, and all 
their electrical apparatus would be constructed in Germany. Trade 
union rates of wages could not, therefore, be enforced, The time of com- 
pletion (six months) would render it impossible to get the plant operating 
this winter. The same objections applied to the next lowest tender, that 
of the International Electrical Engineering Co. (agents for the Cie. Inter- 
nationale d'Electricite, Liége) at £6,696. No time for delivery was stated, 
although they telephoned that they could complete the first set in 14 
weeks. In regard to both tenders there was an important question to be 
considered namely, that of repairs and spare parts, as should anything 
go wrong with the electrical apparatus there would be inevitable delay 
owing to the factories being in foreign counties. Of the tenders by 
English firms, the lowest was that of Messrs. Johnson and Phillips at 
£6,740. The delivery of the first set in 20 weeks was against the tendet, 
as it would make it impossible to have the first set running this winter. 
The next lowest tender, that of Messrs. Siemens Bros. & Co. at £6,843, 
was entirely satisfactory. They were convinced that the firm would turn 
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out first-class machinery, and they had every reason to be satisfied with 
the switchboard work which they proposed to instal. Their times of 
completion —viz., four months for the first and five months for the second 
set—would also be satisfactory. Furthermore, the firm were of the very 
highest standing. They required one or two slight alterations in the 
general conditions, including the introduction of an arbitration clause. 
Those were slight, and they (the engineers) saw no reason why their 
tender should be disqualified on that account. Messrs. Dick, Kerr & Co. 
tendered at £7,088. They were prepared to complete the first set ina 
shorter time than Messrs. Siemens. Bros. & Co. (31 months), and the 
first generator was now complete and could be despatched at once, the 
only cause why the first unit could not be put in at once was the fact that 
they would have to wait for the delivery of the first engine. The difference 
in price between Messrs. Siemens Bros. & Co. and Messrs. Dick, 
Kerr & Co. was £95. Messrs. Dick, Kerr & Co. were ulso a firm of 
very high standing, and had, furthermore, had a very large experience in 
the manufacture of multipolar machines of the kind in question. The 
remaining tenders were all higher. 

Referring to the second schedule, as regarded the Electrical Co., 
Messrs. Johnson and Phillips, Bruce Peebles & Co. and the International 
Company the same remarks as in schedule 1 applied. Messrs. Siemens 
Bros. & Co. only tendered on an engine running presumably at 400 revo- 
lutions, as they do not specify the speed, whilst Messrs. Dick, Kerr & Co. 
tendered on engines running both at 350 and 400 revolutions. In connec- 
tion with those tenders there were, thercfore, only two which they would 
recommend for consideration—Siemens Bros. & Co. and Dick, Kerr & Co. 

hegarding schedule 3, the same remarks applied to the foreign 
firms as in the previous cases. In addition to the two foreign firms 
already mentioned, Messrs. Witting, Eborall & Co. were the representa- 
tives of the Électricité et Hydraulique Cie. of Charleroi, Belgium, and of 
Messrs. Kolben & Co., Prague. The firm had repair and small workshops 
in London, but practically the whole of the apparatus for which they 
tendered would be foreign made. Should the Council, from any cause, 
decide to consider one of the tenderers in schedule 3, the one which they 
should recommend for consideration would be that of Messrs. Dick, Kerr 
& Co., at £6,504, specifying the Howden engine. 

The report concludes by stating that after carefully perusing all the 
tenders and considering the machinery which had been put forward for 
acceptance, Messrs. Kincaid, Waller, Manville and Dawson felt confident 
in recommending the Council to accept either the tender of Messrs. 
Siemens Bros. & Co. (with Willans engine) at £6,893, the first set to be 
completed in four months and the second in five months, or the tender of 
Me:srs, Dick, Kerr & Co. (with Willans engine), at £7,088, the first set 
to be completed in 31 months and the second in 52 months. 

It has been decided to reduce the charges for electric energy for 
power to the following scale :—2d. per unit up to 10.000 units per 
annum, lfd. between 10,000 and 20,000 units, 14d. between 20,000 
and 30,000 units, for over 30,000 units a special rate. 


Birmingham.— Mr. A. Baker, the Corporation's new tramways 
manager, hopes to have the first portion of the lines (the Aston 
route) in working order by Christmas. 


Blackburn.— An extension of the Corporation electric tramways 
was opened on Wednesday. 15 miles of route are now in operation. 


Bolton —The question of extending the electric lighting mains 
to Horwich is under consideration. 


Bradford.—An interesting Short History of the Corporation 
electricity supply undertaking at Bradford has been issued in the 
form of a souvenir of the opening of the No. 3 generating station, 
which occurred recently. The history of the Bradford station dates 
away back to the early eighties, and probably no municipal electricity 
supply undertaking has passed through more interesting phases of 
development than that of Mr. James Shoolbred’s creation at Brad- 
ford. It was the first municipality-owned undertaking in the king- 
dom, and has supplied current regularly since the year 1889. At 
the end of that year the number of 8 c.p. lamps connected was 
4,689, and the number of units sold 82,449 at 6d. per unit. 
In 1893, when the price was reduced to 5d., the number of 
units sold for lighting had increased to 461,148. In 1898 a 
further reduction to 44d. was made, the units sold increasing to 
979,753. It has now been decided to still further reduce the 
price to 4d., less 24 per cent. discount. A free supply of incan- 
descent lamps has been one of the special advantages offered at 
Bradford for many years. In 1892 supply was commenced for 
motive power, and there was in that year a total of 20 H.P. connected 
to the mains, and 3,222 units of current were sold for motive power 
purposes at 44d. per unit. This was reduced to Bd. in 1894, and 
the total supplied increased to 128 H. p. In 1896 the charge was 
further reduced to 24d. and 224 H. p. was the total capacity of motors 
connected. In 1899 the price was reduced to 2d. per unit, and 1d. 
for continuous use. At this date 411 motors were connected of a 
total capacity of 1,636 H.P., and at the end of 1902 918 motors with 
a capacity of 4,398 H. p., the total number of units sold in 1902 for 
power being 1,900,034. Of the total number of motors in use at the 
end of 1902 (913) 641 were on hire from the Corporation. It was 
in 1898 that electric tramways were inaugurated in Bradford, and 
in that year 202,019 units of current were sold for tramway supply. 
The whole of the tramways in the district are now electrically 
driven, and the enormous development of electricity supply has 

‘necessitated a corresponding extension in the generating plant 
under the control of the Electricity committee. In 1902 the 


tramways required no less than 5,259,202 units out of a total supply 
of 9,124,223 units. The tramways are supplied with current at 1d. 
per unit. There are 96 miles of distributing cables laid for the 
supply of light and power, and 53 miles of feeder cable for the elec- 
tric tramways. Capital expenditure in 1889 was £18,456, income 
4475; at December, 1902, capital expenditure was £429,768, income 
£70,917. In 1897, when Mr. Sydney W. Baynes held the position 
of electrical engineer at Bradford, he inaugurated the increase of 
voltage to 460 volts across the outers, consumers’ lamps being then 
supplied at 230. The system of hiring ont motors, which 
has proved so successful at Bradford, was inaugurated by 
Mr. A. H. Gibbings, who succeeded Mr. Baynes as electrical 
engineer to the Corporation, and held that position until March, 
1900, when Mr. R. A. Chattock succeeded, and the large extensions 
rendered necessary by the expansion of the tramway service have 
been designed and carried out by him. The undertaking was origi- 
nally conducted by a committee having charge of both the gas and 
electricity enterprises of the Corporation, but in 1899 the com- 
mittees were divided, and the electricity undertaking has developed 
under the management of the Electricity committee. The souvenir 
under review contains much information concerning the plant at 
the three stations now employed in generating current, and the 
illustrations are particularly well executed. 

Brighton.—The Council have asked East and West Steyning 
and Newhaven District Councils to permit them to supply electric 
current in those districts. - 


Buckfastleigh —-Public electric lighting was inaugurated on 
Friday last. Current is supplied by a turbine-driven dynamo. 


Buroley.—Out of the £40,000 applied for, sanction to borrow 
£38,750 has been obtained by the Council. 


Caerphilly.—The Council have instructed Mr. A. H. Preece to 
prepare a report on electric lighting. 

Carnarvon.—' The Council have decided to engage an electrical 
engineer to report upon certain proposals of the North Wales Power 
and Traction Co. for the supply of electricity in the district. 


Oheltenham. —The chairman of the local light railway company 
(Mr. Nevins) has agreed to some of the conditions laid down by the 
Council. The extensions are to be put in hand within two months 
and it 1s hoped all the lines will be completed by May 1. The plans 
for the extensions were prepared by the consulting engineers, 
Messrs. Dodd and Dodd, Birmingham. 

Chesterfleld.—The formal opening of the new extension to the 
electricity works in Chatsworth-road will take place on Monday. 

City of London.— The Court of Common Council last week 
rejected the motion of Mr. Dray, referred to in our last issue, to 
refer to the Bridge House Estates committee the question of the 
desirability of allowing the County Council to continue their electric 
tramways over Southwark Bridge. 


Olevedon.— The Council have decided to meet the engineer and 
manager of Weston-super-Mare Electric Light and Power Co. to 
discuss terms for the supply of electricity. 


Colchester.— The Corporation have decided to supply electricity 
to small consumers on the prepayment meter principle. 


Combined Electric and Cable Oars.— Tho Provost of Leith and 
the consulting engineer (Mr. More) have reported that, after inspec- 
tion of the London County Council's Brixton-hill line, they have 
come to the conclusion that the system which has been under pro- 
bation there of hauling electrically-equipped cars over the cable 
line would be a feasible arrangement to be worked on the cable 
lines which the Council are acquiring from the local tramway 
company. 

Dewsbury.—The salary of the assistant electrical engineer 
(Mr. A. P. Dryburgh) has been increased to £150 per annum. The 
Council will include in their proposed application for a tramways 
provisional order powers to extend the lines to the boundary in 
Leeds-road, at the request of the Soothill Upper District Council. 


Dewsbury to Bradford by Tram.— Trial trips were made on 
Friday last on the British Electric Traction Co.’s new tramway 
from a junction with the Spen Valley line at Millbridge, Liver- 
sedge, to Birkenshaw, and the official inspection will probably take 
place this week. When the line is opened passengers will be able 
to travel from Dewsbury to Bradford, only changing cars at 
Birkenshaw on to the Bradford Corporation’s lines. 


Dublin.—The official inquiry into the applicaaion of the Corpo- 
ration to borrow £56,238. 17s. and £28,500 for electricity supply 
extensions was resumed on Friday last. A summary of the opening 
proceedings was given in our last issue :— TOM 

On the inquiry being resumed, the inspector (Mr. Cowan) inquired 
whether a rate to the top of the limit had been struck on the added areas 
in respect of the lighting scheme. 

Mr. I. Rice (for the Corporation) said he understood that was so. 

Mr. Cowan said that being so, it might be considered that the valuatiun 
of the added areas, so far as the rates were limited by the Act of 1900, 
could not confer upon the Corporation any borrowing power at all, 
because the valuation could only give a borrowing power when it was 
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possible for someone to come in and put a rate on it. If that idea was 
correct, the figures as to borrowing power would have to be largely 
. amended. He would also like to be fully informed before the inquiry 
closed as to the liabilities for expenditure which were imposed on the 
Corporation under the 1900 Act. 

Mr. R. Hammoxp, who continued his evidence, said the £6,000 saved 
in connection with transformers was included in the item of generating 
works. This report originally provided for six water-tube boilers with a 
steaming capacity of 72,0001b. per hour. There were no Lancashire boilers. 

Mr. Cowan said that seemed strange, as in the evidence tendered by 
Mr. Hammond at the last inquiry it was stated that both Lancashire and 
water-tube would be used, and the plans lodged before the loan was 
sanctioned also showed both. 

Mr. Hammon» explained that in his 1899 report provision had been 
made for only six water-tube boilers. They had made up their minds to 
dispense with transformers, and were going to generate 5,000 volts. He 
also stated, and put in plans, that instead of six water-tube boilers they 
were going to put in some water-tube boilers and some Lancashire boilers, 
to the extent of ten altogether. He also put in a statement showing that, 
including £6,000 for transformers, the sanctioned expenditure for 
machinery was £63,859, whereas they had expended £63,550 on 
machinery. As far as the boilers were concerned, that expenditure was 
useful. 

Mr. Cowan asked as to the capacity of the coal store. 
have been about 2,000 tons. 

Mr. HamMonp said the bunkers he had in mind had a capacity of 400 
to 500 tons. 43,214 was provided for building a store 125ft. by 40ft. 
with a tlat bottom, but it did not provide any means for getting the coal 
in or out except by hand. £650 further was put in to cover cost of 
making the store a separate building. The next item of £3,250 provided 
for overhead bunkers in front of the boilers with a capacity of 400 to 
560 tons. The machinery to work them was to be included in another 
specification for £1,600. They had not done what was proposed at the 
first inquiry, because they built a coal store in order to avoid those over- 
head bunkers. They decided on a separate store, and all they had pro 
vided in the boiler house was a certain storage to run through a shift or 
aday. If the original plan had been adhered to they would have had 
those overhead bunkers feeding the premises by gravitation without 
machinery. 

In reference to the extent of the distributing mains and the increase 
that had been made, Mr. Hammond said the statement which was handed 
in originally was carrying out the reduced specification. During the pro- 
gress of the work certain additions had been made. 

Mr. Cowan: How many large mains are there to which consumers can 
connect ?—10,381yds., costing £6,000. 

The loan of £245,000 was to generate electricity and distribute it in 
Dublin to the extent of 2,200kw. Have you made any alterations or 
extensions in your scheme which enable you to do anything more than 
that ?—Weshall be able to distribute more. I have increased the capacity 
of the distributors. I have enabled the distributors to deal with more 
machinery more comfortably. 

£6,000 for additional length and £2,000 for additional size, that was the 
only increase. That was £8,000 not £45,000?—There were extra 
calles over O'Connell Bridge to provide for future extensions. There was 
also £4,300 on mains account. 

As to water-storage tanks, Mr. Hammond said in his original estimate 
he did not consider it necessary to provide heavy storage for Vartry 
water, because if the Vartry service did break, down (it had never done so), 
they would be able, for a short period, to use salt water. It was, how- 
ever, afterwards decided to increase the water storage. As to the arc 
lamps, the £500 spent on altering the arc lamp brackets was that the 
lamps might be lowered, and also they were more artistic than the pillars 
with a fixed globe on top. The number of consumers now taking current 
was 555, and the number was increasing rapidly. 

Mr. Cowan: When will the works now in hand be completed, and 
when will you know the tinal amount to which you are committed ?— 
I know of no item that is not in the present application. There are, of 
course, some final measurements yet to be made. 

In reply to a question Mr. Hammond said it was not true that what had 
cost the city £90,000 had been sold for £3,500. Some old machinery 
had been sold. There would be no further application for loans except 
in the event of the Corporation’s undertaking becoming the huge success 
he certainly believed it would become. 

Mr. Cowan observed that by placing his 19 sub-stations overground 
Mr. Hammond had economised £16,870. 

Mr. Hamonp, in reply, said his original estimate of £28,535 had been 
exceeded by £1,198, which was fully covered by the provision of an extra 
sub-station and the added size of another sub-station. In regard to 
demand indicators, no provision had been made for them in the original 
estimate, but this item was now £2,000. The maximum demand system 
had only recently been adopted, and necessitated provision for demand 
indicators in consumers’ houses, As to his personal fees, he was to receive 
5 per cent. on capital outlay. Other engineers asked for 73 per cent. 
Out of the 5 per cent. he had to pay the whole of his staff and other 
expenses. He assured the inspector the Dublin scheme had been a very 
poor job for him. 

Mr. Jonx InwIx, J.P. (chairman of the Electric Lighting committee 
since January, 1901), said he agreed that the alterations and extensions 
which had been referred to were necessary 80 as to make the scheme a 
peifect one from a commercial point of view. It was impossible for a 
consulting engineer to estimate accurately what the cost of headings 
under tramway lines would be, or what would be the cost of dealing with 
obstructions in the way of cellars. He had been in daily touch with 
Mr. Hammond and his representatives, and there were committce meet- 
ings every fortnight to which a detailed progress report from Mr. Ham- 
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mond was presented and very thoroughly debated. The money had been 
properly spent, and nothing was undertaken without great consideration, 
and he knew the Corporation got value for every penny of the money 
spent. 

PThe inquiry was then again adjourned until to-day (Friday). 

At a meeting of the Corporation on Monday, the Improvements 
committee recommended the erection and equipment of a municipal 
engineering repairing shop. 

Mr. Inwin said he was in favour of a proper scheme of the kind, but it 
was impossible to equip & municipal workshop to do all the repairing 
work for eight departments, representing 30 or 40 different trades, for 
£2,000. 

Mr. Lorn, who submitted the report, said the Corporation had muni- 
cipal repairing shops scattered over the city, and the proposal was to 
centralise. 

The committee were asked to bring up a fuller and amended report. 

An alternative flat system of charging is recommended by the 
Lighting committee, viz. ; 6d. per unit for lighting and 3d. for power, 
with 44d for places of worship and 4d. for theatres and music halls. 

Dundee.—The Finance committee recommend the Council to 
apply for additional borrowing powers to the extent of £74,000 for 
electricity supply extensions. 

Eastbourne —The Council has reiterated its intention to adopt 
motor omnibuses, and the British Electric Traction Co. has been 
informed that there is no need for electric tramways in the town. 


Edinburgh — For the fortnight ended Sept. 24 the Lighting 
committee received applications for electric current equivalent to 
12.952 8 c.p. lamps, against 2.527 for the same period last year. 
The total for the year is 46,687, against 35,620. 

Eiectricity in Mining.—In the directors’ report for the vear 
ended June 30 it is proposed to carry forward £53,934 to meet 
expenditure on electric power plant and other improvements at the 
Lake View Consols mines, W.A. 

The annual report to be presented to the South Staffordshfre 
Mines Drainage Commission on Wednesday states that during the 
year a start was made with the use of electricity for working surface 
pumps. 

The experimental pump at Doebank answered its purpose so well 
(automatically starting when tank was full and stopping when it was 
empty) that already others had been fixed at Ghost Leabrook and Ocker 
Hill, which worked with equal satisfactiou. Four other pumps were 
ordered for New Priestfield, Bailey's Barn Farm, Portobello and New 
Cross. These electric pumps threw more water than any of the other 
stationary pumps and more than answered expectations. There has been 
less pumping, and it will decrease further when these electric pumps, 
replacing steam pumps, get into fuller use. 

Electricity in Railway Development. — Sir John Leng, presiding 
at the meeting of the Caledonian Railway Co. last week, said he 
thought more people could be induced to go further into the country 
districts to live if electric light, &c., were supplied to villages and 
country houses, and he thought this could be accomplished by the 
company if they made use of the water power which they had 
running parallel with their main line. He also thought it would 
be profitable to connect their line with Dundee by the Stanley rail- 
way, and possibly the water power referred to might also be 
suthcient to generate electrical energy for working that line. 

Epsom.—Application has been made for sanction to a loan of 
£5,930 for extensions of the electricity undertaking during the next 
three years. 

Exhibition. —The Mayor of Gravesend (Mr. H. C. Davis) on 
Monday opened an exhibition of electrical fittings. cooking and 
heating apparatus, &e. A number of electrical firms were represented 
at the exhibition, which has been organised by the borough electrical 
engineer, Mr. C. F. McInnes. 

Fenton.—The Board of Trade have deferred the revocation of 
the Council's provisional electric lighting order until Aug. 80, 1904. 

Fremantle (W.A.).—The Australian Mining Standard states 
that Fremantle Municipal Council, who are recommended to 
establish electricity works and to construct tramways on the over- 
head system, are conferring with East and North Fremantle Councils 
with a view to taking a referendum on the question as to whether 
the undertaking shall be municipal or otlierwise. 

Friern Barnet. —'l'he Board of Trade have postponed the revoca- 
tion of the Council's provisional clectrie lighting order until Aug. 9 
next. 

Gateshead.—The County of Durham Electrical Power Distribu- 
tion Co recently offered, on condition that the period for compul- 
sory acquisition of the undertaking is extended from 13 to 19 vears, 
and that the erection of feeder pillars is permitted, to reduce their 
charges to 44d. per unit for first 200 hours in winter and the first 
100 hours in summer, and 14d. per unit after in each case. The 
Council have refused these terms. 

Glasgow.—At a special meeting of the Corporation on Monday 
the Mlectricity committee again submitted the report recommending 
that they be authorised to purchase and let electric motors on hire. 

Mr. WI. Lock said they had information on the subject from a number 
of towns, and it was favourable. 
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Bailie FiNrAY said the movement had been EIC CRANE M CMM NENNEN ues tb alee one Rea p upon them by the 
citizens, as he believed the committee on their own motion would not 
have entered upon it. 

Mr. Ress ELI. moved that the minute be not approved. That seemed to 
him to be another attempt at municipalisation. There was no demand 
for the motors, else private enterprise would have stepped in to provide 
the supply. 

Bailie E. Watson did not see how they could stop at providing electric 
motors. Why should the Water committee not provide hydraulic motors 
and the Gas committee gas engines? 

Bailie BraRELL said that they could not expect to reduce the price of 
electricity unless they used their machinery as many hours per day as 
possible, and this could be done by providing motive power and so 
increasing the day load. 

Mr. Ci. ELAN D said he would move that the minute be taken back for 
reconsideration and further information if Mr. Russell withdrew his 
amendment. 

Mr. Russell agreed, and this amendment was carried by 43 votes to 7. 


Gosport —The Provincial Tramways Co., who are about to equip 
their lines in the district electrically, are to be asked to supply the 
current for lighting at Gosport. 


Greenock —‘The Law and Finance committee claim from 
Greenock and Port Glasgow Tramways Co. £1,500 the amount to 
which the Corporation allege they are entitled on the basis of one- 
third of the profits after payinent of a 6 per cent. dividend. 


Hammersmith (London).—The borough surveyor (Mr. II. Mair) 
and the borough electrical engineer (Mr. G. G. Bell) have prepared 
a joint report upon the proposal to establish a dust destructor :— 

'The report states that upon examination of the returns of six London 
municipal electricity stations, three having destructors and three using 
coal only, the following comparison shows the value of a dust destructor : 
Capital expenditure per kilowatt of non-destructor stations, £80 ; ditto 
5 stations, £118. Working costs of non- -destructor stations is 

2d. per unit higher than destructor stations, which, upon 5, 744, 644 units 
E total output), represents £4,895. The extra capital cost to effect 
that saving is, at 5 per cent., £7,395, showing a net loss of £2,500 per 
annum as the result of combining dust destructors and electricity supply 
stations. At Fulham the resident engineer (Mr. F 11 70 reported that the 
value of the fuel saved was £2,260 per annum. That, however, would be 
turned into a loss of about £200 if a proper amount were set aside for 
depreciation. 

The engineers agree that barging is more economical at present, and 
that the refuse has not suficient calorific value to justify the combination 
of a destructor with the electricity works. However, in view of the 
cost of cremation decreasing in the future, while the expense of barging i is 
likely to increase, they recommend, the Council to endeavour to acquire 
a suitable site for a destructor. 


Hastings. Last week the Council rejected a recommendation to 
apply for sanction to a loan of C160. 2s. 6d. for erecting and equip- 
ping a sinall workshop for effecting electricity works repairs. 


Heysham.—'lle question of applying for a provisional clectric 
lighting order is under the consideration of the Council. 


Indian Goverrment Electrical Stores.—The Government are 
about to build a workshop and store at Rurki for the testing and 
repair of electrical appliances and for the issue of stores required for 
installations in cantonments, at an initial outlay of Rs60,000 and an 
annual cost of 11524,000. 


Inverness —The Council on Monday decided to accept the offer 
of Edinundson's Electricity Corporation for leasing the Corporation's 
provisional electric lighting order. The company will erect 
electricity works estimated to cost £25,000. 


Islington (London).—At the Council meeting on Friday last 
four deputations were received from labour organisations with 
regard to the reduction of wages, &c., recently put into force at the 
electricity works, 

Mr. Coe, the spokesman of the Islington Trades and Labour Council, 
said the iral of his organisation, as trade unionists, contended that 
the Council, through its Electric Light committee, had violated their 
pledge, and had acted contrary to the constitution of the Council. He 
recognised that the Council was its own master, but at the same time his 
organisation contended that if alterations had to be made, they should be 
made in a bona fide and legitimate manner. He wenton to condemn the 
Council for reducing wages by 4d. per hour, and in putting on four hours 
per week. 

Mr. Lemon: Are you aware that the majority of this Council believe 
that the new regulations are strictly in accordunce with trade union regu- 
lations ?— They might believe it, but it is not a fact. 

Are you nware that there has been no reduction of wages ?—No. 

Are you aware that on the recommendation of the committee the 
Council decided that no overtime should be worked except on emergency 
and upon the special instruction of the electrical engineer ?—Yes. 

Mr. CnonrE-IEgks : Are you aware that we are paying our carpenters, 
bricklayers and gangera 10d. per hour, against 9d. and 94d. in Shore- 
ditch, or St. Pancras, which only pays 28s. or 30s. per week ?— They are 
not mechanics. 

Then you believe purely and simply in the trade union rate of wages? 
—Yes, we want the proper trade rate paid. 

Mr. Towstey: Are you willing tuat the Council should revert to the 
hard-and-fast trade union 1ates and forego the holidays ?—No, I cannot 
pledge your employces to that. 


Mr. Know rs, for the carpenters and joiners, supported Mr. Cole, and 
entered an emphatic protest against the discharge of one workman 
because he could not, as a trade unionist, accept the Council’s decisions. 

Mr. W. H. Lovett, secretary of the operative bricklayers, protested 
against the reduction of wages and increased hours of labour. 

AN ALDERMAN of West Ham Borough Council was spokesman for the 
boiler cleaners, who had, he said, formerly received 7d. an hour, and an 
allowance for dirty money" and overalls. The ^ dirty money had 
been stopped and the overalls restricted. He asked the Council if they 
maintained their decision not to pay“ dirty money,” to put on another 
4d. an hour, and allow the men reasonable time to clean themselves, as 
was done in respectable private firms. 

In reply to the Mayor, the speaker said that the Council now paid 
81s. 6d. for a week of 54 hours, while the usual pay, with dirty money,’ 
was 30s. for a week of 45 hours. 

The deputations having withdrawn, the question was, on the motion 
of Mr. Lemon, referred to the Special committee. 

Leeds.— Col. A. G. Durnford, R. E., held an inquiry on Thursday 
last into the application of the Corporation for permission to borrow 
£220,000 for electricity supply extensions. 

Mr. W. J. Jeeves (town clerk) stated that £4,000 of this was for money 
spent in excess of previous borrowing powers, and the remainder was for 
mains, sub.stations and meters. At least £70,000 & year would be 
required for the next three years for mains and meters. 

The Tramways committee recommend that application be made 
for permission to borrow £125,890 for tramway extensions. 


Light Railways.— The Board of Trade have confirmed the Llan- 
dudno and Colwyn Bay Light Railway (Deviation and Amendinent) 
Order, 1903. 

The Board of Trade have confirmed the Dartford district light 
railway order. 


The rival schemes of Stretford Council and West Manchester 
Tight Railway Co. for orders to construct tramways at Trafford 
Park were considered by the Light Railway Commissioners (Col. 
Boughey and Mr. II. A. Steward) on Friday last. 

Mr. VksEY Knox, for the company, stated that originally the proposed 
line was to have been over 1 mile 1 furlong in length, but as it was found 
that the Council’s scheme covered the same ground to some extent the 
company withdrew their application as regarded those portions of the 
scheme. ‘The company opposed the application of the Council as an 
attempt to get a road into private property in the guise of a light railway. 

Mr. Crane (clerk to Lancashire County Council) asked that as the 
roads, after being equipped with the proposed line, might ultimately 
become public roads, the company should not be granted the powers 
sought unless they accepted the same conditions with regard to width, 
paving, &c., as applied to publie roads. 

Mr. Annam vs (clerk of Stretford Council) opposed the company. His 
Council intended to link up their own tramway system with the Manchester 
system. Beyond this they had no serious objection to the company's 
scheme. 

The commissioners reserved their decision. 

Liverpool. — During September 345,104 units were supplied for 
electric lighting, 128,492 for power and 1,652,398 for tramways, & 
total of 2,125,094, against 1,567,788 for the corresponding period 
last yenar. 

The committee have adopted the scheme of the electrical engineer 
(Mr. Clough) for electrically lighting a portion of Lodge-lane. 


London County Council.—At Tuesday's meeting the Finance 
committee were authorised to spend for tramway purposes up to 
Dec. 31, 1903, the sum of £150,000. Electricity loans were granted 
to Battersea, £3,019; Hampstead, £21,000; Poplar, £23,345, 
Hackney, £906 ; Fulham £8,245. 


L. O. O. Shallow Underground Tramway. —'The construction of 
the shallow underground tramway between the Victoria mbank- 
ment and Southampton- row has been commenced. 


London County Statistics.— Wo have received a copy of the 
statistics printed by the London County Couneil during 1902.3, 
acconipanied by an analysis of the statistics relating to London 
printed in the annual reports of the local authorities and in the 
Parliamentary Papers published during the calendar year 1902. 
This forms Vol. XLII. of these statistics, and the text and tabular 
statements given embrace every branch of work included in the 
multifarious duties which the London County Council undertakes 
through its various committees. The figures are presented in a 
very comprehensive manner, and are accompanied by a series of 
coloured sketch maps presenting in diagrammatic form many of the 
chief groups of figures with which the volume is crowded. To those 
interested in London County matters the volume is indispensable, 
and the compilers and printers are alike to be congratulated upon 
the clearness and completeness of the information presented. Such 
subjects as labour, highways, e electricity supply, post office tele- 
phones, locomotive services, and similar municipal matters occupy 
the first group. These are followed by an interesting table on 
season ticket rates on the London railways. Technical Education 
Board statisties follow. The not unimportant subject of the county 
debt is a section which at the present time will invite perusal and 
criticism. Statistics relating to the working of the London County 
Council tramways for the year 1902 are interesting in the light of 
recent developments, and the details relating to the undertakings 
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of the works department have & particular interest for contractors 
and others Analyses of the accounts of the London electricity 
supply undertakings for the financial year 1901-2, both municipal 
und company-owned schemes, are given, together with miscellaneous 
statistics relating to area of supply, capacity, output, charges, &c., 
in respect of each undertaking. Finally, we may refer to a brief 
review of the rates of wages and hours of labour paid and observed 
by the Council, the whole mass of statistics forming a volume of 
900 pages, plus the sketch maps to which we have referred, and a 
subject index covering 40 large pages. 

Liandudno.—The light railway company have commenced the 
work of reconstructing the Llandudno-Colwyn Bay light railway. 


Longton.—The Council has declined to introduce an alternative 
flat rate for electric current to private consumers. 


Manchester. —The Tramways committee authorised on Tuesday 
the payment of £197,323 to the Manchester Carriage and Tramways 
Co., this being the price at which the Corporation are acquiring the 
company’s undertaking. The Council are promoting a bill for 
powers to construct additional tramways. 


Mansfield Woodhonse.—The Council have retained Mr. F. J. 
Warden-Stevens to advise them in connection with their proposed 
application for a provisional electric lighting order. 


Marylebone (London) —A public meeting was held at Portman 
Rooms, W., on Wednesday evening, under the auspices of the 
Marylebone Non-Political Union, for the purpose of affording 
opportunity to the borough electors of having “ the facts“ relating 
to the question of the purchase of the electric lighting undertaking 
in the borough. 

Ald. G. J. Elgood presided, the speakers being Dr. Leaf, Canon Barker, 
Col. Hopkins and Mr. Edwin White, L.C.C. No resolutions were put to 
the meeting, and the speeches of Dr. Leaf and Col. Hopkins were general 
statements of the position of affairs with regard to the purchase of the 
Marylebone undertaking of the Metropolitan Electric Supply Co., the 
whole of the events from 1896, when the subject was rst discussed, to 
the present date being reviewed in detail, and both speakers expressing 
the opinion that the estimates of Mr. Arthur Wright and the confirma- 
tion of same by Prof. Kennedy were substantially accarate, and, further, 
that the business, handled properly, would not only not be a serious 
charge upon the rates, but would yield a fair profit. 

Canon Barker said undoubtedly the Council were in a very difficult 
position, and it was their duty to get the Council out of this difficulty. 
The arbitration award appeared to be final, and, taking into considera- 
tion the position of affairs with regard to the Council's inability to obtain 
consent to borrow the necessary moneys, it would appear that the only 
thing to be done was to try &nd come to some terms with the Metropo- 
litan Company. With regard to the suggestion that a bill should be pro- 
moted in Parliament for powers to raise the money, it was hardly likely, 
in his opinion, that Parliament would overrule the decisions of the 
London County Council, the Board of Trade and the Local Government 
Board. The amount to be paid to the Metropolitan Company by way of 
compensation could easily be determined by arbitration. 

Mr. Epwin Wuirr, L. C. C., said he had come to the meeting to 
protest against the Marylebone borough being saddled with such a huge 
expenditure and enormous loss as was involved in the purchase of the 
electric lighting undertaking. His solution of the matter was that, if the 
Council only held out long enough, the Metropolitan Company would 
get wearicd of the whole affair, and would ultimately be glad to accept a 
reasonable sum as compensation for non-completion of the purchase. 

Replying to Canon Barker, Col. Hopkins said that to come to terms 
with the Metropolitan Company would cost them a huge sum, probably 
between £200,000 and £250,000, and the company would, in addition, 
demand an undertaking granting them a monopoly of the electric lighting 
of the borough. Such a sum would have to be paid out of one year's 
rates, as there were no means by which the borough could borrow money 
for such a purpose. After the payment of this money they would have 
absolutely nothing to show for it. 

The subject of the impasse at Marylebone is exciting considerable 
interest amongst the ratepayers of the borough, several of whom 
have suggestions to make for overcoming the difficulty into which 
the Borough Council have drifted. 

Messrs. Croyden & Co., of Wigmore-street, ratepayers in the borough, 
point out that the huge debt due to the Metropolitan Company has to be 
paid by Marylebone by Dec. 31, and rightly point out the inopportuneness 
of the present time to attempt to raise money for municipal enterprise, 
and that any considerable borrowing at this period will have to be made 
at a sacrifice of the Marylebone ratepayers’ interests. The Council are 
advised to approach the company with a view to the undertaking being 
carried on as at present, and to postponing their demand for payment 
„until better times arrive." Messrs. Croyden continue: Of course, 
either the Council or the company would have to find the money 
for the additional expenditure in Marylebone necessary in the 
meantime (estimated at £500,000), but if the company were willing to do 
it, an arrangement might be made for repaying them in 1931 what they 
had spent, less a suflicient deduction for depreciation, and in that case it 
would be well if they were formally to become lessees of the Council at a 
fixed annual rent, say, £5,000, which the Council might invest every 
year to form a fund towards repayment of the depreciated value of the 
extra capital. How would such a scheme work out? We have been told that 
the company have already spent in the borough about £600,000. If even 
as much as that had to be spent again during the next 28 years, the sum 
erpayable by the Council at the end of that time, less, say, 2 per cent. per 


annum for depreciation, would be about £400,000, towards which the 
£5,000 suggested as a rent would, if invested at 3} per cent., amount in 
that time to over £200,000, leaving only about £200,000 to be found for 
the capital in addition to the present debt of £1,300,000. In other words 
there would be handed over to us in 1931 a business many times larger 
than the present business for only £200,000 more than we shall have to 
pay in a few months if the company enforce their rights.” 

This suggestion has received commendation from Mr. F. Deben. 
ham, a councillor of St. Marylebone, who writes :— 

The alternative to the payment of the award which Messrs. Croyden ¢ 
Co. suggest may or may not be a practical alternative, but this attempt 
to rouse the attention of the ratepayers to the unfortunate dilemma in which 
our Borough Council has placed us may prove the first step to our extrica. 
tion. It may be possible to form a committee to organise a movement for 
returning an altogether different set of councillors at the pending borough 
elections—men specially selected for their capacity and willingness to 
devote the requisite time and thought to this and other local matters, 
Now that we are threatened with municipal bankruptcy, or at least a 1s. 
or 1s. 6d. rate, the law of self-preservation may come into play and prompt 
the necessary sacrifice for the welfare of the community. 

Mr. Debenhaim’s proposal to swap horses while crossing the stream 
does not seem a very happy one. It is not, however, novel, and is 
too often adopted both in municipal and public company matters. 


Metropolitan Asylums Board.—' The Works committee have 
authorised the works to be carried out in connection with the esta. 
blishment of telephone and fire alarm systems at the Banstead-road 
school, to the plans, &c., of the engineer to the Board. 

Municipal Telephony.—At Glasgow City Council meeting last 
week Mr. Kennedy inquired whether the practice of the Corporation 
telephone department of allowing £1 of terminal charges to some 
subscribers who use the telephone for trunk line communication 
was not granting an illegal preference, and the matter is to be sub- 
mitted to Mr. A. R. Bennett for consideration and report. Mr. Russell 
has given notice of motion to authorise the Telephone committee 
to call in an independent expert to ascertain the value of the Cor. 
poration telephone undertaking, and the amount of depreciation 
to be written off before the Governinent acquire the undertaking 
10 years hence. 

New Book. — The long-expected new 4th edition of Vol. I. and 
the 3rd edition of Vol. II. of Prof. Andrew Jamieson's textbook of 
“ Applied Mechanics and Mechanical Engineering" has just been 
published by Messrs. Charles Griflin & Co., London. 


Newquay.—The District Council are considering proposals of the 
Southern District Electricity Corporation for the erection of electri- 
city works. It is probable the Council will support the company's 
application for & provisional order. 

Paper Mills Electrical Equipment.— We give on another page a 
list of the tenders received for the supply and erection of electrical 
plant for lighting and power at the extensive MeMurray Royal Paper 
Mills, Wandsworth (London). These well-known mills were recently 
burnt down and the directors placed the entire reconstruction in the 
hands of their consulting engineers, Messrs. Handcock and Dykes. 
The original works were driven throughout by steam, most of which, 
together with & number of the boilers, were destroyed. Under the 
new scheme, while retaining four or five boilers for the production 
of steam for heating and for working one of the paper machines, all 
the remainder of the power will be supplied by a bituminous pro- 
ducer gas plant. Two out of the four Willans 230 B. H. P. gas engines 
to be supplied under the contract placed with Messrs. Willans and 
Robinson, drive direct on to shafting from which the beaters are 
driven, the remaining machinery, including one of each of the paper 
machines, being electrieally driven by continuous-current 220-volt 
motors. The directors are satisfied that when the scheme is com- 
pleted they will effect a saving in fuel and in other directions which 
will repay the cost of the new power plant in about three years. 
The paper-making industry will watch this installation with interest. 


Para Rubber.—A report has been presented from Mr. R. Dupont, 
curator of the Botanic station, Seychelles, on the subject of Para 
rubber. Mr. Dupont points out the similarity between the valley 
of the Amazon and Seychelles, Ceylon and the Malay Peninsula. 
The trees cultivated in these three latter places grow as rapidly as 
in their native habitat, and the production of the milk is as 
rapid and as full as in the trees grown in the Amazon Valley. Mr. 
Dupont therefore suggests that the numerous swamps and valleys 
of Seychelles should be planted to rubber trees. The report gives 
an interesting general summary of the rubber-growing industry. 

Penmaenmawr.—The Council have engaged Messrs. Crews and 
Handford (at a fee of 10 guineas) to prepare a report on electricity 
supply for the district, and particularly as to the possibility of 
employing water power. 

Personal. Mr. Stephen Sellon informs us that he has resigned 
the position of chief engineer to the British Electric Traction Co. 
in order to devote his time exclusively to private practice. He has 
established himself at 36, Victoria-street, Westminster, S. W. 

Mr. Henry M. Sayers, M. I. E. E., has left the staff of the British 
Electric Traction Co., and is carrying on consulting practice at 
86, Victoria-street, Westminster, 
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Piymouth.—The Finance committee recommend the Council to 
urge the Local Government Board to initiate legislation with a 
view to placing loans for electricity supply in the same category as 
loans under the Housing of Working Classes Act. 


Piesentation.—On Wednesday last week the town clerk of 
Croydon (Mr. F. C. Lloyd) presented, on behalf of the offisials of 
the corporation, a silver table set to the borough electrical engineer 
(Mr. J. Gray Scott) on the occasion of his marriage. 

Railway Electrification —The Manchester, South Junction and 
Altrincham Railway Co. have decided to equip electrically their 
line (which connects Manchester with Bowdon) and to invite tenders 
as soon as plans can be prepared. 

In connection with the project for the conversion to electric trac- 
tion of the branch line of the North-Eustern Railway running 
through Wallsend, the Town Council are of opinion that this will 
increase the danger at level crossings. The Board of Trade reply 
that the responsibility rests with the conipany, who have promised 
to do everything possible to protect the public. 

Ramsgate.—'l'he Corporation, who have recently agreed with the 
Isle of Thanet Electric Tramways and Lighting Co. to transfer their 
electric lighting order, have now asked Edmundson's Electricity 
Corporation to subinit a draft agreement, embodying the terms pro- 
posed by Messrs. Pressland and Fippard for taking over the order. 


Reigate.— The Council last week accepted tenders for additional 
generating plant, particulars of which are given in another column. 
When considering the tenders the comunittee decided to eliminate 
all Continental tenders. It is proposed to provide another 200kw. 
steam alternator at £4,500 very shortly. 


Rotherham.—Sanction to a further loan of £14,670 for clectric 
lighting extensions has been obtained. 


St. Albans —The Council have asked the Board of Trade to 
sanction the transfer of their provisional order to the North 
Metropolitan Electrical Power Distribution Co. 

South Africa The British and South African Erport Gazctte 
states that. — 

Exports from the United States to British and Portuguese South 
Africa during June included electrical machinery, £1,405, against £304 
in corresponding month last year, and scientific instruments and 
apparatus £7,214, against £1,813. Recent shipments include 32) cases 
of electrical machinery and material. l 

Transvaal imports during the half-year ended June included £69,724 
electrical machinery, against £10,846 in corresponding half of last year, 
and £50,354 tramway material, against £7,985. 

The new Corner House of the Eckstein mining firm at Johannes. 
burg (125ft. in height) will be lighted by electricity supplied by an 
independent 120 M. p. plant supplied from England. | 

Bloemfontein Municipality have instructed their consulting engineer 
(Mr. Robert Hammond) to prepare plans and report as to the best system 
of electric tramways for the town. 

On the Johannesburg-Natal section of the Central South African Rail- 
ways the Webb-Thompson system of electric signalling has been installed, 
and Tyer’s electric tablet system is to be adopted on the lines in the 
Orange Colony at an estimated cost of £47,940. 

In the Transvaal estimates for the ensuing year £13,200 is allocated 
for providing electric cranes for the railway stations. 

The expenditure sanctioned by the Government for the ensuing year 
includes outlays on post oflice and telegraphs at Pretoria of £30,000, at 
Johannesburg £30,000, and in rural districts £10,000. Extension of 
post and telegraph offices in Bloemfontein at a cost of £30,000, and pro- 
vision of new telegraph lines in the Orange River Colony at £20,000 have 
been approved by the Legislature. 

The London agents of the Kalk Bay and Muizenberg municipality are 
endeavouring to raise a loan of $30,000 for electric lighting and drainage 
schemes. 

The plant installed by the Newcastle (Natal) Electric Lighting and 
Power Co. includes two steam engines and boilers and four dynamos, 
capable of supplying current to 6,100 & c.p. lamps. The charge for 
current will be 4d. per unit for public and 1s. for private lighting. The 
concession is for 10 years. 

Middleberg (Transvaal) Council are considering an electric lighting 
scheme. 

The De Beers Co. are installing at Dutoitspan mines electrical plant 
for lighting, haulage, pumping, ventilating, washing, «c. 

A Taunton 110-volt dynamo has been installed at the flour mills of 
Lewis Bros., East London (Cape Colony), for lighting and power. 

The imports of electrical fittings, telegraph material and telephone 
material into South Africa during 1902 were valued at £56,428, £34,152 
and £8,511 respectively, against 190, 888, £37,656 and 48,320 in the 
previous year, the three classes combincd showing a decrease of £37,873 
in 1902. 

Last year's working of Durban municipal electricity works showed an 
increase in the number of consumers from 1,085 to 1,846, while private 
motors connected increased from 83 n.r. to 523 H.P. 

Queenstown (Cape Colony) General Electric Co., who have a 21 years’ 
lighting, power and tramway concession, are making an issue of 15,000 
£1 shares. 

Pietermaritzburg Town Council in its financial scheme of the future is 
providing £13,000 for electricity supply at Ladysmith. 


Speed on T:amways —The adjourned hearing of the summons, 
issued at the instance of Mr. Motiat Ford against four drivers of 


electric tramcears in the employ of the London United Tramways 
(Ltd.) for exceeding the limit of speed laid down by the Board of 
Trade, will be heard by Mr. Rose at the West London Police Court 
this (Friday) afternoon at two o’clock. 


Stalybiiige-Dukiafleld Tramways.—The Stalybridge, Hyde, 
Mossley and Dunkinfield Joint Electricity and Tramways Board 
have decided to extend their tramways from Millbrook through 
Heyheads and Carbrook to Egmont-street, Mossley. Temporary 
arrangements have been made for running powers between Ashton 
and Stalybridge. 

Stepney (London).—-The Electricity committee is considering 
proposals for the electric lighting of some of the side streets. 


Subways.—The Worshipful Company of Paviors, London, recently 
offered prizes for “ subways or other means of placing and main- 
taining without interference with the surface the main‘ pipes and 
services of gas, water and other undertakings below the carriage- 
ways or footways." Twenty-six competitors submitted essays, 
drawings and models, and the first premium of £105 was awarded 
to Mr. R. M Parkinson; the second of £31. 103. to a competitor 
whose name was not given; and the third of £21 to Mr. F. M. 
Royle, A.M.I.C.E. The drawings will shortly be on exhibition at 
the Guildhall. 


Sunbury.— Twickenham and Teddington Electric Supply Co. offer 
to supply electric current for publie lighting at 23d. per unit, and 
at 7d. per unit for first hour and 3d. afterwards for private lighting. 


Telephone Assessment.—The City of London Guardians have 
appointed a surveyor to value the Post Office telephone system in 
the City for the purposes of assessment. 


Torquag.—Ellacombe residents on Monday resolved to oppose 
any Corporation tramway scheme unless the first lines proposed to 
be constructed include one through Ellacombe. 


Victoria Embankment.—The London County Council have 
sanctioned the laying of mains along a portion of the Embankment 
by the City of London Electric Lighting Co. Work, when once coni- 
menced, is to be carried on continuously day and night until 
completed. 


Victoria Falis Scheme — The consulting railway engineer to the 
British South Africa Co. (Sir Chas. Metcalfe) and the joint manager 
and secretary to the Chartered Company (Mr. J. F. Jones, C. M. G.), 
have started on a special mission to America in order to visit 
Niagara Falls and inquire into the possibilities of electric trans— 
mission of power, more particularly in connection with the utilisation 
of the Victoria Falls for this purpose. 

Village Lighting.—An electrical engineer has been engaged to 
visit Cockfield (Co. Durham) and estimate the cost of lighting the 
village electrically. | 

Warsaw.—The municipal authorities, having obtained power to 
borrow about £3,500,000 for publie works, will spend 4,800,000rs. 
(nearly one-seventh of the whole sum) on the conversion of the 
existing tramways to electric traction, and the construction and 
equipment of extensions. 

Wednesbury.—The Council have taken up a loan of £15,000 for 
electricity supply extensions at 32 per cent. 

Westminster.-—The Works committee have approved the agree- 
ment with the Charing Cross and Strand Electricity Supply 
Corporation for the extension of electric lighting in the Strand 
from the Hotel Cecil to Temple Bar. 

Whitby.— Application has been made for sanction to a loan of 
£5,000 for extension of electric lighting cables and for additional 
plant. 


Wolverhampton.—The Tramways committee have decided to 
equip on the Lorain surface contact system the projected extensions 
of the tramways in Dudley, Wednesfield, Willenhall and Waterloo- 
roads. 

Wood Green.—The Metropolitan Electric Tramways (Ltd.) have 
ee terms to the District Council for supply of electricity in 

ulk. 

The company wish to lay double tramlines under Green Lanes 
G. E. Railway bridge. The Council offer no objection provided the 
company arrange for widening the span of the bridge to allow 9ft. 
clear on each side of the rails. 

Worcester.—The Council are reducing the price for electric 
energy to 24d. per unit for the first hour's maximum demand per 
day and 1d. after. 

Workhouse and Asylum Li.,hting —Tho new workhouse of 
the Hunslet Guardians at Rothwell Haigh is electrically lighted, 
and has a telephone system with about 20 stations. 

The electric lighting plant at Wakefield workhouse was put in 
operation on Wednesday. There are altogether about 900 lights, 
the installation costing £1,808. 15s. 9d. 

Dundee District Lunacy Board have asked the burgh electrical 
engineer (Mr. H. Richardson) to advise them as to whether the 
independent electric lighting plant at the asylum should be repaired 
or supply be taken from the Corporation mains. | 
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Smithston Parish Council, who are negotiating with Greenock 
Corporation for a supply of current for the electric lighting of 
Smithston Poorhouse and Asylum, propose to ask the Corporation 
to dispense with the guarnntce for the payment of a minimum of 
£300 per annum on the Parish Council agreeing not to generate 
eleetrical energy themselves nor to accept & supply from any other 
source for 10 years. 


Blectro.Harmopic Society.— The first smoking concert of the 
season will be given in the Holborn Restaurant, London, W. C., 
this (Friday) evening at 8 o'clock. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day: New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Army Contracts —The Secretary of State for War gives notice 
in an advertisement that tenders for specified quantities of articles 
are invited from time to time, including electrical stores, glassware, 
earthenware, ironmongery, indiarubber goods, lamps and lanterns, 
traction plant, tools, wires, scientific instruments, oils, packing 
eases, cables, chemicals, &e. Manufacturers who may wish to be 
applied to should address the Director of Army Contracts (Mr. A. 
Major) by letter, stating the particular articles which they manu- 
facture, and the names of at least two well-known firms or public 
bodies who have purchased from them, and who are in a position 
to certify as to the quality of their productions. Firms already on 
the War Office list need not apply. 


Nelson Corporation invite tenders for a 400kw. engine and 
dynamo. Specification and form of tender from the borough elec- 
trical engineer (Mr. W. A. Fraser). Tenders to the town clerk 
(Mr. J. H. Baldwick), Town Hall, Nelson, by noon Oct. 19. See 
advertisement. 


Todmorden Corporation invite tenders for one Lancashire boiler, 
two steam dynamos and balancing booster, two feed pumps, and 
one injector, economiser, surface and jet condenser, switchboard 
and instruments, storage battery, cable work, and overhead hand 


crane, Specifications, &., from the electrical engineer, Mr. H. 
Waring. "lenders (addressed chainnan of Electricity committee), 


to the town clerk (Mr. D. Sutcliffe), Town Hall, Todmorden, by 
Oct. 31. See also advertisement. 


Kilmarnock Corporation invite tenders for supply and erection of 
three Lancashire boilers, engines and dynamos, overhead travelling 
crane, storage battery and switchboard. Specifications, &c., after 
12th inst., from the town clerk (Mr. W. Middlemas), and can be seen 
at (but not obtained from) the offices of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster, 
S. W. Tenders to town clerk by Nov. 18. See also advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for stores for the year ending Novy. 30, 1904, including telegraph 
instruments and apparatus, telegraph ironwork and tools and dry- 
salteries and telegraph poles of yellow pine, copper wire, G. P. wire, 
&e., electric light carbons, incandescent electric lamps, acids, oils, 
indiarubber goods, iron and steel wire, brasswork, Ke. Tenders to 


the secretary (Mr. G. K. Mills), Paddington Station, London, by 
19th inst. 


London County Council invite tenders for supply and erection of 
(a) engine, dynamo, switchboard, &c., and (5) electric wiring, mains 
and fittings required in connection with the installation of the elec- 
trie light at the Abbey Mills pumping station, West Ham. Speci- 
fications, &c., at the engineer's department, County Hall, Spring- 
Seat 5.W. Tenders to the clerk (Mr. G. L. Gomme) by 10 a.m. 
NOV. 3. 

London County Council also invite tenders by Oct. 26 for 12 
months’ supply of engineers’ goods and electrical fittings, &c 


, Salford Tramways committee invite tenders for the electric light- 
ing of their central car depot, Frederick-road, Pendleton. Tenders 
(addressed chairman of committee) to the town clerk (Mr. L. C. 
Evans), Town Hall, Salford, by 5 p.m. Oct. 19. 

Salford Corporation also invite tenders bv Oct. 19 for motors, 
machine tools, &c., for their central tramcar depot. 


Swansea Corporation invite tenders for laying of permanent way, 
including rail bonding, rails and fish plates, &c., overhead electrical 
equipment and ducts, troughs, cables, &e. Tenders by noon Oct. 31. 

Swansea Corporation also invite tenders for supplying and con- 
necting up of ducts, troughs, cables, wires, street boxes, &c. Tenders 
by noon Oct. 31. 


? 8 1 . . . e 
Swindon Corporation invite tenders foe maxinunn demand 


indicators and fuse-boxes for twelve months. Tenders to town 
clerk by Oct. 15. 


Kilmarnock Corporation require tenders by 14th inst. for brick- 
layers’ and masons’ work required in erection of generating station 
and tramear shed. 

East Barnet Valley Urban District Council invite proposals for 
carrving out provisions of their electric lighting order. Particulars 
from Mr. Henry York, Council offices, Station-road, New Barnet. 

Leeds Lighting committee invite tenders for one or two complete 
sets of steam or electrically-driven surface condensing plant. Ten- 
ders to town clerk (Mr. W. J. Jeeves) by 9 a.m. Oct. 17. 

Canterbury Urban Sanitary Authority invite tenders for 2, 200yds. 
of cable. Tenders to town clerk by 16th inst. 

Halifax Corporation require tenders by 21st. inst. for a 750kw. 
steam dynamo, two boilers and high-tension cable. 

Bray (Ireland) Council require tenders by Oct. 19 for a jet- 
condenser with steam-driven pump. 


Wolverhampton Lighting committee invite tenders by Oct. 19 for 
surface condensing plant and oil separators. 


Bridgend Guardians invite tenders by 17th inst. for wiring the 
workhouse. 

Harrismith Town Council invite tenders for the supply and 
delivery f.o.b., and, alternatively, erection in Harrismith, Orange 
River Colony, South Africa, of two water-tube boilers, one 25kw. 
and two SOkw. steam alternators, with ejector condensers, switch- 
boards, pipework and other accessories. Specifications from the 
consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoria- 
street, Westininster, 5. W., and tenders to Messrs. Webster, Steel & 
Co., 5, East India-avenue, London, E. C., by noon Oct. 19. 


Johannesburg Municipal Council invite tenders alternatively for 
vas-generating plant and for gas motors, or steam motors and elec- 
trie generators and all accessories. Specifications from Mr. R. 
Feethain, Johannesburg, or from the consulting engineers (Messrs. 
Mordey and Dawbarn), 82, Victoria-strect, Westminster, S.W. 
Tenders, addressed to Messrs. Mordey and Dawbarn, by noon Nov 16. 


Munera (Albaceta, Spain) municipal authorities invite tenders by 
Oct. 26 for a 20 years’ electric lighting concession. Tenders to 
El Secretario del Ayuntamiento. 

The Belgian State Railway Authorities, La Bourse, Brussels, invite 
tenders until 14th inst. for 205,000 metres of are lamp carbons. 


TENDBRS RECEIVED AND AOOEPTED. 


On Tuesday, Bermondsey (London) Council considered the follow- 
ing tenders for the construction, supply and erection of two 300kw. 
steam generators, two 20kw. feeder boosters, one 15kw. motor 
balancer and sundry switch gear and connecting cable required in 
connection with the extensions in Rotherhithe. After eonsiderable 
discussion the tender of Messrs. Siemens Bros. & Co. (which speci- 
fied Willans triple-expansion engines) at £6,893 was accepted, the 
first set to be completed in four months and the second in five 


months. Following is the complete list of tenders :— 

i Schedule 2. 

Schedule 1 i . l 

; ; Ue With Belliss Engines. 
With Willans Engines. 350 revs. 400 revs. 

Siemens Bros. & Co. (accepted) .... £6,893 ...... — £7,049 
Thames Ironworks Co. .......... 7,707 ...... — — 
Electric Construction Co. 7,348 ...... — 7,132 
Mather and Platt ............. a 42200. esi — 7,516 
Ma vor and Coulson a Abd. dea — — 
Crompton & Cod. 7.09414 .. — 7,142 
Dick, Kerr & Co........ eco 29 7,088 eeeres £7,357 7,124 
Bruce Peebles & Co. ........ vesc KOT ahs eee 45 104 6.985 
Johnson and Phillips 6,740 .... 6,895 6,740 
International Elec. Eng. Co. 6,696 ...... 7,293 7,049 
Electrical (o.. 6,327 ...... 6,570 6,520 
General Electric Co - — " , — 7,209 
British Electrical Plant Co. ...... — Tm — 7,265 


For schedule 3 (with other types of engines) there were 33 tenders, 
ranging from £8,018 (Siemens Bros. & Co., with Browett-Lindley 
engine, 375 revs. per min.) to £5,148 (Witting, Eborall & Co. with Allen 
engine). Many of the engines comprised in these tenders were, it was 
stated, not to specification. 

Bermondsey (London) Conncil have also accepted the tender of 
Hughes and Stirling (at £3.837) for the construction and erection of 
two dust destructor cells, with furnace, Hues, &e., and storage bins, 
one water-tube boiler and brickwork setting, one water storage 
tank with supports for same, and the consequent extensions to 
steam, feed and exhaust piping systems. Heenan and Froude also 
tendered at £4,754. 


Salford Council have accepted the following tenders :— 

G. F. Milnes & Co., new body for bogie car, £210; R. W. Blackwell & 
Co., dead-beat volt- and ampere-meter for testing current to trams, 
£16. 3s.; Elliott Bros., recording voltmeter, £18. 10s. ; Evershed aud 
Vignoles, testing set, £27. 78. 6d.; Bescoby Bros., cable drum trolley, 
£12; F. W. Smith & Co., electrical apparatus at fire station, £55; 
British Electric Car Co., destination indicators for new cars, £4 each, 
old cars, £9; Milnes and Voss, outer-deck cover, £75; Chas. Macintosh 
& Co., rubber-covered cables and cable conductors. 
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At the weekly meeting of London County Council on Tuesday 
the following tenders were received for supply and erection of two 
low-tension switchboards at the New Cross and Camberwell sub- 
Stations :— 


Bertram Thomas (accepted) £1,746 | Cowans Limited .......... £2,110 
General Electric Co. ...... 3,039 | Electric and Ordnance Ac- 

Clift Mfg. Co. ............ 3,030 cessories Co. .......... 2,099 
Elliott Bros.. 2,836 | Siemens Bros. & Co. ...... 2.090 
Torque Elec. Eng. Co. .... 2,6%9 W. Sanders .............. 2,027 
International Elec. Eng. Co. 2,644 ' Electric Construction Co... 2,026 
A. Reyrolle & Co. ........ 2.682 Frank Suter & Co. ........ 2,021 
Ferranti Limited ........ 2,336 | Kelvin and James White .. 2,006 
Berry, Skinner & Co...... . 2,210 | Electrical Co. 1,084 
British Westinghouse Co... 2.223 J. G. Statter & Co. . 1,936 
Dorman and Smith ...... 2.202 


In our last issue we pave particulars of the tenders accepted by 
Reigate Town Council for additional electric lighting plant, &c., and 
below we give a complete list of the accepted tenders, with the 
amounts :— 

Babcock and Wilcox, one water-tube boiler, economiser and brickwork, 
£1,209. 

Ditto, steam and exhaust pipes, &c., £681. 

General Electric Co.. one 200kw. steam alternator, coupled to Belliss 
engine, €1,744. ee 

Cowans Limited, switchboard extensions, £104. 

Wheeler Condensing and Engineering Co., condensing plant and cool- 
ing tower, £1,107. Se te l 

The following tenders have been received for two continuous- 
current generators for direct coupling to 230 f. 1. b. gas engines, main 
switchboard, 33 motors aggregating 350 k. H. b., main cables for 
power and electric lighting at the Roval Paper Mills, Wandsworth. 
The consulting engineers were Messrs. Handcock and Dykes. 
Engineers’ covering estimate was £6,700. 

Bruce Peebles&Co.(accepted) £6,216 | Electromotors Limited ..... £6,969 


Ditto 6,250 J. H. Holmes & Co. ...... 6,885 
Drake and Gorham ...... 9,460 | Dawson & TCO. 6,606 
Dick, Kerr & Co. ........ 7,625 | Johnson and Phillips .... 6,506 
Marryat and Place 7,332 | Siemens Bros. & Co. (exclu- 
Crompton & Co.. . 7,038 sive of 50 H. p. motor)... 6.502 
Mather and Platt 7,034 | Greenwood and Batley .... 6.414 
Bergtheil and Young ...... 37,029 | G. E. Taylor & Co 6,304 


The following tenders were received for four 230 B. H. P. gas engines, 
bituminous producer gas plant, overhead traveller and all accessories. 
Engineers’ estimate was for £11,000, with contingencies : — 


Willans & Robinson (Mason gas producer plant) (uccepted).. £8,757 
Do. (Mond do. „ e xS 9,962 
Richardsons, Westgarth & Co. (Mond single) ............ 14,316 
Do. do. (do. tandem) .......... 14,796 

Do. do. (Horshay single) .......... 13,188 

Do. do. ( do. tandem).......... 13,638 

Do. do. (Mason, single engines) .. 13,152 

Do. do ( do. tandem) .......... 13,602 
Crossley Bf! 8 13.255 
Premier Gas Engine Co. (Mondʒ ::: 11,398 
J. E. H. Andrew & Co. (Wilson) ........ e 10,887 


The Power Gas Corporation tendered for gas plant only as follows :— 
800 n. H. p. £3,187, 10,000 n. H. r. 43,687. 

The accepted tender of Messrs. Willans and Robinson was for delivery 
of complete plant in 37 weeks. The total of 48, 757 was made up of 
£2,467 for the four 230 u. . P. gas engines, £5,950 for the producer plant, 
and £350 for the traveller and accessories. 


Twenty double-deck cars, fitted with Westinghouse niotors, con- 
trollers and magnetic brakes, were recently ordered for the 
Stalvbridge, Hyde, Mossley and Dukinfield Tramways, and 10 
additional ears, fitted with similar apparatus, are now to be supplied 
by the British Westinghouse Co., who are making these equipments 
at their ''ratford Park works. 


Leeds Corporation have accepted the tender of 8. Me Farlane for 
concrete engine and dynamo foundations at Whitehall-road elec- 
tricity works at 4639. 14s. 6d. 

The Corporation have also accepted the tender of J. W. Courtenay 
for the right of advertising upon their clectric tramcars. 


At the last meeting of the Metropolitan Asylums Board sanction 
was obtained from the Local Government Board to enter into a con- 
tract, without sealed tenders, with Messrs. Buchanan and Curwen 
for wiring the children’s home, Tooting Bee Asylum, at £398. 


Messrs. C. A. Parsons & Co. have received an order from the 
Scarborough Eleetrie Supply Co. for the supply of two 300kw. 
special traction turbo-dynamos, 450-550 volts, complete with surface 
eondensers and air and circulating pumps. 


Messrs. W. T. Glover & Co. have obtained from Mr. W. M. 
Murphy, the contract for the whole of the mains, duets, troughing, 
excavation, &., in connection with his extensive Paisley tramway 
scheme at £15,088. 

Hastings Council have accepted the tender of the Key Engincer- 
ing Co. for 75 10-ampere, 37 25-ampere and 13 50-ampere 
„Stanley“ magnetic suspension meters at £613. ds. 


. Neweastle (Staffs.) Corporation have placed the contract for a 
storage battery with the Electrical Power Storage Co., 4, Great 
Winchester-street, London, E.C. 


Sydney Corporation have accepted the tender of J. H. Stewart 
& Co. for the supply of salt water conduits for condensing at 
Pyrmont power house at £6,079. The next lowest tender was £9,025. 


The Dalnellington Iron Co. have placed with Messrs. C. A. Par- 
sons & Co. an order for one 200kw. turbo-dynamo, 500 volts, 
coinplete with condenser. 


The tender of the British Insulated and Helsby Cables (Ltd.) has 
been accepted by Dundee Corporation for relaying the distributing 
mains in the central area. 


The Key Enyineering Co. have recently secured the following 
contracts :—Southport Corporation, 74 “ Stanley“ meters; County 
of London Co., 75 meters; and Bexley Council, 50 meters. 


Eccles Town Council have accepted the tender of Tate and 
Gordon for erecting a bridge over the canal at Monton for the 
electric tramway, 


West Bromwich Town Council have accepted the tender of the 
British Insulated and Helsby Cables (Ltd.) for extension of the 
electric lighting mains at C1, 000. 

Aston District Council have accepted the tender of the Brush 
Company for the overhead electrical equipment of the tramways at 
£4,742. 

Dewsbury Corporation have placed an order with Siemens Bros, 
& Co. for a 300kw. steam dynamo. 


Brighton Corporation have accepted. the tender of Callender's 
Company for triple-concentric lead-covered cable at £310 per mile. 

Rochdale Council have placed an order with the Brush Company 
for additional tramears, j 

Barnstaple Council have accepted the tender of R. Alger & Sons 
for wiring the music hall. 

Edinburgh Council have accepted the tender of Johnson and 
Phillips for about 100 arc amps at £6 per lamp. 

Bath City Council have accepted the tender of J. G. Statter & 
Co. for extension of switchboard at £1,544. 


BUSINESS NOTICBS. 


Messrs. W. A. Mathew and H. R. Wilding (trading as W. A. 
Mathew & Co.). electrical engineers, &c., 594, High-street, Becken- 
ham, have dissolved partnership. Debts by Mr. Mathew. 


Mr. A. E. Such, late of the advertising department of the Edison 
and Swan United Electric Light Co., has accepted the position of 
advertisement manager to“ Truscott's Engineering Price List.“ 


BANKRUPTOIBS8, LIQUIDATIONS, &c. 


Thomas Williams, electrical engineer, 54, Bridge-street, Llandaff, 
has been adjudicated bankrupt. First meeting of creditors Oct. 15 
nt 117, St. Mary-street, and public examination Nov. 3 at Town 
Hall, Cardiff. | 

The Renewable Electric Lamp Co. (Ltd.) is to be wound up volun- 
tarily, and Mr. D. L. Chalmers, Vron Houe, Llangollen, is liqui- 
dator. 


A meeting of the Telepantograph Syndicate (Ltd.) will be held 
on Nov. 7 at 6, Booth-street, Manchester, to receive an account o 
the winding-up. l 

A meeting of the English and General Tramways Co. (Ltd.) will 
be held on Nov. 9 at 1 and 2, Great Winchester-street, London, 
E.C., to receive an account of the winding-up. 

M'Alpines Electrical Co. (Ltd.) is being wound up voluntarily. 
Claims by 21st inst. to Mr. Alex. M’Omish, 79, West Regent-street, 
Glasgow. 

Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the Newenstlc-on-Tyne Electric Supply Co. 
(who are concentrating their plant in one generating station) to sell 
by auction, on Thursday, the 29th inst., their central station at Pandon 
Dene, and the entire contents. The plant includes five Lancashire 
boilers, economisers, two 560kw. Belliss-Holmes direct-coupled sets, 
700 I. H. P. compound horizontal Robey engine, three 300kw. Mordey 
alternators, two 150kw. ditto, one 100kw. motor-generator, one 25kw. 
ditto, eight vertical engines, 124 Brush transformers, 133 B.T.-H. 
ditto, nine motor-generators, numerous dynamos, small motors, 
pumps, &c.; also 230 meters, 30 are lamps, 150 Cardew earthing 
devices, instruments, switches, lamps, switchboards, &c. Catalogues 
(which will be ready shortly) of the auctioneers, 46, Watling street, 
London, E.C., and Albert-square, Manchester. 

Messrs. Wheatley Kirk, Price & Co. have also been favoured with 
instructions by the liquidatorof the Electrie Lighting and Fittings Cor- 
poration, Ltd. (Mr. Simon Jude) to sell by public auction on Oct. 21, at 
11 a. in., on the premises, 59 and 61, Duke-street, Hanover-square, 
Liverpool, the land and buildings, stock-in-trade, machinery, &c. 
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The premises will be offered in one lot, and subsequently the stock- 
in-trade, fittings, &c., comprising a large assortment of electroliers, 
brackets and standards, globes, and shades, arc and incandescent 
lamps, switches, &c., will be offered piecemeal. Further particulars 
are set out in an advertisement, and catalogues may be obtained 
(gratis) from Messrs. Simon Jude and West, accountants, 10, Cook- 
street, Liverpool; Messrs. Miller, Peel, Hughes, Rutherford & Co., 
solicitors, 43, Castle-street, Liverpool; or from the auctioneers, 
Albert-chambers, Albert-square, Manchester, and 46, Watling-street, 
London, E.C. 

Messrs. Wheatley Kirk, Price & Co. have also been instructed to 
sell by public auction at an early date, piecemeal, the entire con- 
tents of the celebrated Castle Works, Northfleet, Kent. The 
catalogue will inelude a number of slide-surface and screw-cutting 
lathes, automatic screw machines, turret and chasing lathes, pro- 
filing and slotting machines, shapers, drilling, grinding and milling 
machines, polishing lathes, screwing and turning machines, a 
Lancashire boiler, one 150 n.r. Westinghouse steam engine, 9 H. p. 
Tangye gas engine, complete plating plant, &c. The entire contents 
(including the loose tools) are, with a few unimportant excep- 
tions, practically new, and are in perfect condition and by the 
best-known American and English makers. Catalogues may be 
obtained shortly (price 6d.) of the auctioneers, 46, Watling-street, 
London, E.C., and Albert-square, Manchester. See also advertise- 
ment. i 


Messrs. Edward Rushton, Son and Kenyon have received instruc- 
tions from the Blackpool, St Anne's and Lytham Tramways Co. 
(Ltd.) (owing to the adoption of electric vice gas traction) to sell by 
auction on Oct. 21, at Squire's-gate depot, near Blackpool, and at 
Ansdell depot, near Lytham, nearly new and valuable gas-com- 
pressing plant, four gas engines, 12 gas meters, stores, &c. The 
plant and gas engines may be seen working any day between 10 a.m. 
and 4 p.m. The sale commences at 11 a.m. at Squire's-gate depot. 
Catalogues from the auctioneers, 13, Norfolk-street, Manchester, or 
from Mr. Lewis Slattery, general manager of the company, South 
Shore, Blackpool. An advertisement contains further particulars. 


An advertisement on another page calls attention to a sale by 
auction on Wednesday, Oct. 21, at 11 a.m., at Bingley Hall, Bir- 
mingham, by Mr. Frederick W. Goodeve (by direction of the Dunlop 
Rubber Co., Ltd.) of the costly electrical plant (removed from the 
company’s works premises for convenience of sale), comprising 
engines and dynamos, shunt-wound motors of 50 H.P. and under, a 
Worthington jet condenser, hydraulic pumping plant, and a large 
quantity of valuable plant and apparatus. Catalogues and cards 
to view may be obtained of the auctioneer, 35, Cannon-street, 
Birmingham. 


In consequence of the substitution of electric for steam power at 
H.M. Survey Oftice, Southampton, Messrs. Bance, Hunt and Giller 
will sell by auction on Oct. 16, at 1 o'clock, valuable steam and 
electric plant and machinery. Further particulars are set out in an 
advertisement. The lots are on view on Oct. 10 and 13 by orders 
to be obtained from the auctioneers, 67, Above Bar, Southampton, 
or on the morning of sale. 


Plant for Sale.—Messrs. White Bros. & Co., engineers, High- 
street, Stratford, have for sale some electric lighting plant, including 
a pair of compound horizontal Ruston-Proctor engines, a Crompton 
dynamo and a feedwater heater. See advertisement. 


Works Premises for Sale.—Mes srs. Farebrother, Ellis & Co. 
29, l'leet-street, London, E.C., have extensive manufacturing pro- 
perty, covering 3 acres, for letting or for sale. The property is 
conveniently situated, with a private siding on the London and 
North-Western main line; the existing buildings are for the most part 
of brick construction and readily adaptable for any manufacturing 
trade. See advertisement. 


Premises to Let, &c.— Mr E. Hugh Henry, 63, High-street, 
Clapham, London, has business premises to let, suitable for railway 
and tramway contractors, engineers, kc. See advertisement. 


There is to let on building lease near the junction of Tower Bridge- 
road and Old Kent-road, London, an extensive factory site suitable 
for manufacturing premises where good light is required. See 
advertisement. | 


Mr. R. Browne, Stapleford Abbotts, Essex, has factory premises 
&c., for sale at Hackney, London. See advertisement. 


Electrical Fuses.—<A useful list of electrical fuses has been pre- 
pared and published by the British Electric Calibrated Fuses (Ltd.), 
118, Queen Victoria-street, London, E.C. It is claimed for these 
fuses that they are manufactured to operate faithfully at their 
certified rating. Special fuse wire, called “ Pyrotin,“ has been 
introduced by the company for use in these fuses. We may mention 
that the above-mentioned company is the outcome of the conversion 
of the business of Messrs. W. Macdonald & Co., and that Mr. W. 
Macdonald and Mr, G. E. Heyl-Dia are permanent directors of the 
new company. 


Patent Ring" Pulley.— The pulley illustrated below 1s made 
by the Unbreakable Pulley and Millgearing Co., West Gorton, 
— Manchester. It has the boss 
arms and inner ring cast in one 
piece. It is then split in halves, 
the irregularity of the fracture 
making a close and interlocking 
joint when the halves are bolted 
together. The boss is then 
bored and the ring turned on 
its face to afford a true surface 
on to which the wrought iron 
rim is riveted. It is found that 
the combination of the ring 
with the two arms and the 
close joint gives great strength 
combined with lightness, while 
the turned ring seeures a true 
running pulley. The company 
are building all their pulleys of 
lOin., 12in., 14in., 15in., 16in. 
and 18in. diameter on this 
"ring" principle, using two 
rings for pulleys over 10in. wide. A great advantage in the“ ring" 
construction over the wood pulley is the absence of the air-fanning 
caused by the wide arms. 


Polyphase Recording Wattmeters.— The illustration below 
shows a Thomson polyphase recording wattmeter, which is 
described and further illustrated in pamphlet No. 151, issued by the 
British Thomson- 
Houston Co. 'This 
wattmeter 1s suit- 
able for use on 
either two-phase 
or three - phase 
circuits with bal- 
anced or unbal. 
anced loads, and 
is claimed to give 
perfectly accurate 
record when used 
on a circuit hav- 
ing a mixed load 
of motors, lamps 
or other devices, 
no matter how 
unbalanced the 
load may be, ob- 
viating the neces- 
sity in many 
cases of using 
two or more me— 
ters in a mixed installation. In using these meters care should be 
taken that a meter of correct frequency is adopted, as they are 
liable to error if used on a system substantially different from that 
for which they are calibrated. They are supplied in two patterns, 
round and rectangular. Our illustration shows the round form. 


The ''Farrall" Incandescent Electric Lamp. — Mackey's 
Electric Lamp Co., Tulip-place, Bermondsey, London, S.E., are 
introducing a new type of incandescent lamp, for which several 
advantages are claimed. Not the least of these is that for a lamp 

rated at 16 c.p. the current taxen is 
rm only about the same as for an ordinary 
NI 


New “ Ring" Pulley. 


Thomson Polyphase Wattmeter. 
Round Form. 


10 c.p. lamp, the light given, vertically 
being, according to the particulars 
supplied to us, equal to that of a 16/18 
c.p. lamp. The lamp measured axially 
is about a 2 to a 2} watt lamp, and it 
is urged that no shades or reflectors 
are required for this form of lamp. 
The lamps are made for any voltage, 
and the sole right of manufacture is in 
the hands of Mackey’s Electric Lamp 
Co., who are just placing them on the 
market. The lamps are distinctive in 
appearance, as they are manufactured 
with round bulbs. It is found that the 
specially coiled filament of the Farrall 
design adapts itself to the round bulb 
better than to that of the pear shape. 
The cost of the new lamp is slightly 
in excess of the ordinary type, but the life is stated to be about that 
of the average incandescent lamp. Prof. S. P. Thompson has made 4 
report upon the lamp, and the following extract may be made from 
this report :—** I have also given a practical trial to some of these 
lamps by using them over a writing table and a writing desk, and 
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have found great advantage in using a lamp which has the property 
of throwing so great a proportion of its light directly downwards. 
The various lamps submitted to me are exceedingly well made, and 
in themselves of high efficiency." 

Catalogues, &c -The International Electrical Engineering Co., 
Clun House, Surrey-st., London, W.C., forward a copy of their cata- 
logue of the ** Universal" electric crab. Particulars of the machine 
are given, as well as several illustrations. We illustrate an example 
of this machine, which is designed to be suitable for small works, and 
is adaptable to existing hand cranes, it being only necessary to take 


The '* Universal " Electric Crab. 


away the old crab, put the“ Universal” in its place, and add wires 
to carry the electric current. The frame is cast in one piece, and is 
supported by four small wheels, on which it travels. It can also be 
adapted to revolving cranes, and has also been employed in railway 
station goods yards, where it has been fitted to trestle-travelling 
cranes for unloading trucks, &e. The crab is constructed in three 
sizes, 1} H.P., 23 H.P., and 6 H. p., for loads of from 1 to 123 tons. 

A bulky catalogue dealing with the subject of I. T. E. type circuit 
breakers is issued by Messrs. Robert W. Blackwell & Co., 59, City- 
road, London, E.C. In this list a very large range of these instru- 
ments is shown, about 1,400 individual types being referred to. It 
is claimed that there is practically no limit to the suggested com- 
binations that can be made up from the articles listed, and that 
the eatalogue forms the largest and most complete list of the kind 
ever issued. It has been prepared with the laudable desire to 
present the mass of information contained in its pages in the most 
comprehensive and time-saving arrangement. Excellent sets of 
dimension diagrams of overload instruments are given. 

The Brush Electrical Engineering Co., Belvedere-road, London, 
S.E., have ready a well.arranged and fully illustrated pamphlet 
(Brush Bulletin, No. 4) dealing with incandescent lamps and 
fittings, and describing the Brush-Vienna incandescent lamps and 
their special points. A striking feature is a group of Brush ** photo- 
graph " lamps for illumination purposes, and there is also a number 
of examples shown of both plain and artistic fittings. 


Several new leaflets are available, describing three or four different 
kinds of new cells which are being introduced by Le Carbone, 
London. "These include cells for 1gnition purposes, for testing sets, 
for medical apparatus, clockwork, telegraphy, telephony, bells, 
signals, &c. 

A new catalogue of Langdon- Davies single-phase alternate-current 
motors for driving all kinds of machinery is just issued, and nume- 
rous illustrations are given showing installations of these motors 
employed in various classes of work. A separate list of Langdon- 
Davies direct-current motors is also available, as is a circular show- 
ing the varied uses for which these motors are being employed. 
Some interesting figures as to the economical working of motor- 
driven machinery accompanies these particulars. 

A new price list, forming the 26th edition of the“ catalogue 
of Messrs. W. F. Stanley & Co., is now ready, and is replete with 
illustrations and prices of all kinds of surveying and drawing 
instruments and the other varied manufactures of this firm. 


The Permiol Mfg. Co., Croft-street Works, Pendleton, Man- 
chester, sole manufacturers of ** Permiol" paint, have ready for 
distribution a pamphlet describing the advantages of their manu- 
factures. One of the chief claims for this paint is that it contains 
no poison, and is about 50 per cent. lighter, volume for volume, than 
other paints on the market. "This paint is made in all the usual 
shades, except white. 

A new list of Jandus arc lamps is ready and can be obtained from 
Messrs. Drake and Gorham, 66, Victoria-street, Westminster, S. W., 
or from their Manchester and Glasgow branches. The list contains 
partieulars of both double enclosure and single enclosure continuous- 
current lamps and double and single enclosure alternating-current 
lamps, &e. 
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A circular relating to the Robey-Saurer patent oil engine, for 
which Messrs. Drake and Gorham are sole agents, is now ready. 
These engines are manufactured and guaranteed by Messrs. Robey 
& Co., of Lincoln. ! | 

Imports.—The following are the vaiues of imports to this country 
during September last :— 

Electrical machinery, £38,481; telegraph cables and apparatus, £2,668 ; 
other electrical goods and apparatus, £85,676 The respective totals for 
the nine months ended Sept. 30 were £430,018, £44,780 and £585,483. 


_ Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 30 to Oct. 6, with the 
ports of destination: 

Africa—Alexandria, £21; Cape Town, £480; Delagoa Bay, £3,225 
(including £1,662 telegraph material); Durban, £4,264 (including £149 
telegraph material); Port Elizabeth, £50; Sekondi, £514 (telegraph 
poles). Argentina—Buenos Ayres, £126. Australasia—Adelaide, £115; 
Brisbane, £586 ; Fremantle, £165; Lyttelton, £219; Melbourne, £240; 
Perth, £254; Sydney, £1,490 (including £964 telegraph material) ; 
Townsville, £850 (telegraph material); Wellington, £96. Belgium 
Antwerp, £330; Brazil—Rio Janeiro, £260 (including £235 telegraph 
material). Canada—Montreal, £36. Ceylon Colombo, £20. China— 
Shanghai, £85. Holland—Rotterdam, £23. Hong Kong, £27. India— 
Bombay, £121; Calcutta, £647; Madras, £91. Italy— Venice, £110. 
Japan—Nagasaki, £56; Yokohama, £228.  Portugal—Lisbon, £557; 
Oporto, £92. Russia—St. Petersburg, £600. Straits Settlements—Singa- 
pore, £62. West Indies—Trinidad, £18. Total £16,058, against £28,368 
in the corresponding week last year (Oct. 1 to 7). 


PATENT RECORD. 


—— a 
The following List of Applications for Patents and, Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norx. The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

May 29, 1903. 

12,239 A. E. Hints. Birmingham. Conduits. 

12,242 H. E. Ives. Liverpool. Electric alarms for clocks. 

12,252 C. WeRENFELS. Berlin. Lock and electric lock opening device. 

12,254 H. T. BoorHRoYp. Liverpool. Electric portable drilling apparatus. 

12,283 CALLENDER’s CABLE AND CONSTRUCTION Co, and J. O. CALLENDER, 
Cables. 

12,300 C. Cunwen. Device for use with electric lamps. 

12,501 J. W. Ewart. Arc lamps. 

12,310 E. A. CaROLAN. Circuit controllers. (G. E. Co., U.S.) 

12,311 E. A. CaROLAN, Electric steering gear. (G. E. Co., U.S.) 

12,312 E. A. CAROLAN. Manufacture of materials suitable for insulating 
and other purposes. (G.E. Co., U.S.) 

12,313 E. A. CAROLAN. Electricity meters. (G.E. Co., U.S.) 

12,314 and 12,315 E. A. CaROLAN. Electric motor-control systems. (G. E. 
Co, U.S.) 

12,316 B.T.-H. Co. and H. R. Sarcent. Rheostat switches and resistances 
therefor. 

12,326 G. BANzHaF. Contact breakers for explosion motors. 

12,331 H. M. Honanr. Dynamo-electric machines. 


May 30, 1903. 
12,335 J. Booker and W. Sanpers. Wednesbury. Main switches. 
12,365 J. GREENHALGH. Manchester. Life-saving apparatus for electric 
vehicles. 
12,379 H. HAwTHORN. Electric fire alarms and thermo-indicators. 
12.401 C. E. ALLAN and S. O. CowPER-Corzs. Electro-deposition of metals. 
12,408 Hon. C. A. Parsons and G. G. SrowgYy. Dynamo-electric machines. 
12,409 H. H. Lage. Brushes for dynamo-electric machines. (La Société 
Anonyme Le Carbone, France.) 
12,416 A. BLACKMAN and J. CRowLEY, Economising current. 


June 2, 1903. 
12,448 U. HonsraLL, J. CROWTHER and T. C. Witp (New Contact Con- 
troller Co.). Manchester. Motor-starting switch. 
12,452 J. Day. Wolverhampton. Electricity applied to tramways, 
12,458 W. H. Wuerry. Glasgow. Electrical rail bonds.“ 
12,461 W. H. WBxRnY, Glasgow. Electrical conductors.* 
12,462 J. GELL. Liverpool. Perforating tape for telegraphy.* 
12,466 P. D. Mittoy. Trolley supports or bases.“ 
12,476 H. S. Warren and G. A. CAMPBELL. Impedance elements for 
electric circuite.* 
12,479 F. J. Jervis-Smitn,  Dynamo-electric generators and motors. 
12,484 F. BRAUN. Means for tranforming electric waves.* 
12,516 C. F. PicHARD. Electromagnetic ignition for explosion motors.“ 
12,521 M. Orro. Medical ozoniser. * 
12,522 M. Orro. A ferro-electric filter. 
12,526 W. DIRSELHORST and A. W. Martin. Cables. 
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i June 3, 1903. 
12,548 J. M. Boyn and J. Alx ERS. Galasbiels. Electric ignition on motor 
engines, 
12,563 J. Rose and Rosk, Coop AND RISSONE. 
apparatus.“ 


Coin - actuated electrical 


June 4, 1903. 
12,590 A. B. CHAPMAN, Ipswich. Multiple sparking device for motors. 
12,618 F. HEWER. Appliances for collecting electricity from a elotted 
conduit. 
12,629 C. E. GRoUSELLE and V. E. Manouvrigr. Electric alarma. 
applied for, March 5, 1903, date of application in France.)* 
June 5, 1903. 
12,683 W. Corg. Birmingham. Electric conduit tration.“ 
12,706 W. H. K. Bowrey. Flexible metallic tubing for armouring con- 
ductors. 
12,716 H. DEnGNER. 
12,722 G. Mamy. 


(Date 


Electric gas-igniting device. 
Measuring apparatus for electricity. 
June 6, 1903. 

12,726 J. AsuTroN. Dublin. A telephone mouthpiece. 

12,745 A. M. Morrison and A. M. MacLACHAN. Glasgow. Controlling or 
regulating resistance starting switch for electric hoiste. 

12,752 W. AITKEN. Cheshire. Telephone switchboarde. 

12,801 CoMPAGNIE ANONYME CONTINENTALE POUR LA FABRICATION DES 
CoMPTEURS A GAZ ET AUTRES APPAREILS, Meter with rotating 
field for measuring. (Date applied for, Oct. 4, 1902, date of 
application in France.)“ 

12,802 SIEMENS BROS. & Co., A. SIEMENS and A. M. Dokk. Controlling 
electric motors, particularly for electric vehicles." 


June 8, 1903. 
12,829 H. OPPENHEIMER. Telephone exchange systems, (A. G. Mix and 
Genest, Germany.) 
19,857 E. A. CaRoLAN, Electric motors. 
12,838 E. A. CAROLAN. Electric heaters. 
12,859 E. A. CAROLAN. 
12,843 J. F. Horne. Improved ozonieer. 
12,865 C. O. MiLLER. Electric burglar alarms for vaults, safes, &c.* 
19,897 C. E. WARREN and J. CROWLET. Electrolyte. 
June 9, 1903. 
12,906 H. DBuE&ckNELL, E. M. Munro and H. I. Rocers. Bristol. 
wheela. 
12,915 J. W. Bowrgy. Manchester. Arc lampe. 
12,947 J. BorroN, Electric light fuse boards and switches. 
12,954 E. A. CAROLAN. Magnetic brakes. (G. E. Co., U. S.). 
12,955 E. A. CAROLAN. Fluorescent screens. (G. E. Co., U.S.) 
12,956 E. A. CAROLAN, Cutouts for circuits. (G. E. Co., U.S.) 
12,963 P. ScHwENKE, Portable electric lamp.* 
12,982 A. KucHiInka. Contact devices for electric railway and tramway 
systems.“ 
12,985 Sıemens Bros, & Co. Installations for starting and working a 
number of independent motors. (Siemens and Halske A. G., 


Germany.)“ 
June 10, 1903. 
12,985 E. Moranp. Birmingham. Automatic volt regulators. 
12,993 J. G. STATTER and C. J. SIMEON. Automatic circuit makers and 
breakers. 
13,009 J. Mason. Manchester. Trolley heads for electric vehicles. 
15,020 W. SANDER. Sparking plugs.“ 
13,025 J. S. BREMAN. Machines for coding and decoding messages. 
15,027 E. Weston. Rheostats.“ 
13,031 F. J. GerarD. Electrodes for arc lights. 
13,038 The firm of JOHNSON AND PHILLIPS. 
June 11, 1903. 
13,055 H. T. ELI Is. Yorke. Signalling key for Hertz wave telegraphy. 
15,059 D. L. Connat and D. B. SELKIRK. Glasgow. A telephone aystem 
of one vestel communicating with another. 
15,061 F. Renper. Manchester. Fuse head for electric blasting. 
13,074 H. J. HEIN ZE. Shocking machine’. 
15,098 R. Orro. Mercury current interrupters.“ 
13,100 H. KoRTEN. Cutouts, 
13,109 J. GELL. Feed wheels for automatic telegraph perforators and 
transmitters.“ 


(G. E. Co., U. S.). 
(G. E. Co., U. S.). 
Controllers for electric motors. (G. E. Co., U. S.). 


Trolley 


SPECIFICATIONS PUBLISHED. 
Norz.— All Specifications can be obtained at the uniform price of 8d. each. 
1902. 
15,955 HzwLEIT and Burtron. Electrically operated switches. 
applied for, Jan. 7, 1902.) 
16,205 HzyLAND. Dynamo. electric machines. 
18,080 B.T.-H. Co. (Wood), Current regulators. 
18,230 Laxe (G. E. Co, U. S.). Making and breaking circuits. 
18,420 Brices. Electric heater for liquide. 
18,637 and 18,6374 PiscicELLI. Electric post. (Date claimed, Aug. 25, 1902). 
18.765 DPR Ferranti. Oil break switch. 
18,766 DR F«nRANTI and HAMILTON. Alternating-current electricity meters. 
18,872 Cox. Switches. 
18,924 Lake (G. E. Co, U.S.). 
motors. 
18,925 Laks (G. E. Co., U.S.). Rheostats. 
18,958 ANpngWs. Apparatus for indicating or opening or cloaing a circuit 
on change of direction of flow of electrical energy. 
19,283 Jounston and Donns, Elecrric transmission and controlling gear. 
19,505 OaTRS. Applying composition to conduits for electric cables. 


(Date 


Variable speed mechanism for electric 


1905. 
459 Swan. Prepayment attachment for electricity meters. 
2,086 ScHWAHN. Methods of producing aluminium. 
5,240 KNIGHT and NAGRL. Conduits or casings for conductora. 
5, 278 Mirow aud HEPkE. Hood for telephones. 
7,561 BRADLEY and ALLEN. Current controllers. 
7,789 Paul. and McDoucatL, Telephone systems. 
9,858 Automatic HEAD ANNUNCIATOR Co., T. A. Lonc and G. W. Corray, 
Fire alarm mechanisms. 
10,190 McCLvwoNT. Commutator contact protector. 
12,194 MULLER. Production of electrolytic deposita. 
12,462 GELL. Apparatus for perforating tape. 
12,516 PicHaRD. Electromagnetic ignition for explosion motors, 
15,020 SANDER. Sparking plugs. 
15,001 RENDER. Fuse head for electric blasting, 
13,098 Otro. Mercury current interrupters. 
13,282 Wist.Kunz. Coupling device for electric motors. 
15,707 KENNEDY. Mounting and driving dynamos on railway trucks. 
14,560 Batt. Oil switches. ` 
15,142 Laxe (Kuchenmeister.) Bearings for high speed. 
15,479 and 15,480 Justice (National Battery Co.) Regulating systems of 
electric distribution. 
15,506 THomrson (E.G. Alioth). 
15.552 BURKE. Apparatus for wireless telegraphy. 
15,569 Lapp. Wirelees signalling for determining nautical bearing of 
vessels, 
16,138 MILLs and PIDDINGTON. 


Armatures for induction motors. 


Electrical signalling for railwaya. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIBS. 

BROTHERHOOD-CROCKER MOTORS (LTD.)—Reg. Sept. 28, capital 
£20.000 in £10 shares, to manufacture, repair and deal in motors, cycles 
and carriages, and to carry on the business of electricians, mechanical 
engineers, &c. First directors, S. Brotherhood and J. A. Crocker managing). 
Reg. office, 65, London Wall, London, E. C. 

JARROW AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—Reg. 
Sept. 30, capital £50,000 in £1 shares, to carry on in the United Kingdom 
and elsewhere the business of carriers of passengers and goods, electrical 
engineers, electricians, engineers, contractors, manufacturers of and 
dealers in railway, tramway, electric and other apparatas, mechanical 
and chemical engineers, makers of generators, accumulators, transmitters, 
users and suppliers of electricity, &c., owners and workers of railways, 
tramways, slipways, or other ways or lines, &c. Possible ayreements 
with the British Electric Traction Co. (Ltd.) are provided for in the 
articles of association. The subscribers are E. Garcke, W. L. Madgen, 
W. J. Greer, H. 8. Day, C. H. Dade, W. G. A. Bond and S. A. Sillers. 
The first subscribers appoint the first directors. Reg. office, Donington 
House, Norfolk- street, London, W C. 


KINETIC-SWANTON co. (LTD.)— Reg. Oct. 1, capital £5,000 in £1 shares 
(4,000 6 per cent. cumulative preference), to acquire and carry on busi- 
ness of electrical and general engineers, manufacturers of and dealers in 
electric and other engines and apparatus for blowing organs, manufac- 
turers of air compressors and exhausters, carried on by R. A. Cousans and 
L. B. Cousans as the Kinetic Blower Co., Lincoln, and by H. Swanton, 
Stepney. First directors, R. A. Cousans, L. B. Cousans and H. Swanton 
(managing). Reg. office, Rosemary-lane, Lincoln. 


MORTGAGES AND CHARGES. | 

BUENOS AYRES ELECTRIC. TRAMWAYS CO. (1901), LTD.—Acknow- 
ledgment of indebtedness, dated Sept. 8. 1903, to secure £15,000 debenture 
stock, ranking pari passu with £185,000 debenture stock previously issued 
under trust deed dated June 8, 1903 (completing total authorised issue of 
£200,000), has been registered. Property charged (specifically), certain 
tramway concessions, freehold land and other property and rights, and 
(as flonting security) company’s undertaking and property, present and 
future, including uncalled capital. ‘Trustees, W. Greenwell, F. C. Tiarks 
and C. T. White (all of London). 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—Issuc on Sept. 21 of £300 
first mortgage debentures, part of series created Oct. 16, 1899. to secure 
£15,000, charged on company’s undertaking and property, present and 
future, including uncalled capital. Trustees, G. H. Verrall and F. E. 
Gripper. Previously issued of sume series, £13,100. 


ne — -— — 


CITY NOTES. 


— —— 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 27 Pd. per oz. (Oct. 8). Consols 8812—881; for money, 88189 
for account; 2} per cent. 8512—881$ (Oct. 8). Consols Pay Day 
Nov. 5; Stocks and Shares Continuation Days, Oct. 13 and 27; Ticket 
Days, Oct. 14 and 28; Pay Days, Oct. 15 and 29; Mining Share Carry- 
over Days, Oct. 12 and 26. 


BIRMINGHAM SMALL ARMS CO,—At the meeting on Monday it was 
stated that the company's electrical installation was now complete. i 
was started some time back, and was working perfectly satisfactorily. 
It had been carried out under the supervision of Messrs. Henry Lea 
& Son, and the directors were delighted with the effects of it. The 
deputy-chairman (Mr. 'T. F. Walker) said they were running the whole 
of the gun factory electrically, and had swept away the old boilers 


THE ELECTRICIAN, OCTOBER 9, 1908. 


1027 


and engines, which had enabled them to usefully take advantage of 
the space previously occupied. "The electrical installation had been 
of great value in the reorganisation owing to the case with which it lent 
itself to the arrangement of machinery. Previously the paralysing 
obstacle was the position of the boilers, engines, chimney-stacks, shafting, 
&c. Now, with regard to the location of any machines or tools, they had 
merely to consider which was the ideal position, having regard to its 
funetions, and place it there, and the wire from the power station brought 
the power just in proportion to the needs of the process. 


CAPE ASBESTOS CO. (LTD.)—At the meeting on Monday the chairman 
(Mr. L. Breitmeyer) stated that their manager had taken re-possession of 
their mines at the earliest moment practicable. The preparations for 
getting to work took longer than anticipated owing to restrictions on 
transport of mining material, particularly dynamite, and ditticulty in 
obtaining native labour. Drought had added to their difficulties, and the 
works had been restricted to the manufacture of white asbestos goods. 
Keen competition in that branch of the asbestos trade reduced profits, 
and the result of the year’s trading was again unsatisfactory. After 
writing off £1,910 for depreciation (in two amounts), the loss for the year 
was £2,246. Transport had proved a source of much loss, but according 
to recent advices the Cape Parliament had granted funds for the con- 
striction of a railway from De Aar to Prieska, which, when completed, 
would shorten very considerably the distance of waggon transport from 
the mines. At present the nearest railway station was about 150 miles 
from the mines. It was only lately that any improvement had become 
manifest, which gave the directors hope that the worst times were over 
and that the company might soon work under more favourable conditions. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT CO. (LTD.)—The directors’ 
report for 1002 states that, after payment of interest, there was a debit 
balance of £3,626. 3s. Sd., from which is deducted amount from 1901 
(£3,301 13s. 2d.), leaving a net debit balance to be carried forward of 
£324. 10s. 6d. The net profits for 1902 on the tramways was $271,058.95. 
During the 12 months 45,175,916 passengers were carried, the earnings 
being 32,003,487.42, as against 43,831,591 passengers and $1,965,660.10 
for preceding year. The reconstruction of the tramway to electric trac- 
tion is now completed, with the exception of & short distance. During 
1902 the electric lighting department showed a total profit of $113,390.87. 
An amicable arrangement has been arrived at with Santiago municipality, 
and that Corporation is gradually taking electric energy for lighting. The 
use of electric lighting in private houses shows a marked increase. 
The directors are satisfied that that department is now on a paying basis, 
and shows every prospect of further successful development. Capital 
outlay has exceeded the authorised issue of capital and debentures, and 
the directors will bring forward proposals at an early date for increasing 
the capital. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—A dividend has been 
declared at the rate of 5 per cent. per annum, and a bonus of 28. per 
share on the ordinary shares for the half-year to June 30. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The directors have 
declared an interim dividend of 3s. per share (tax free), being at the rate 
of 3 percent. per annum for the quarter ended Sept. 30, payable 27th inst. 


ELECTROLYTIC ALKALI CO. (LTD.)— The report for the year ended 
Aug. 31 states that the net profit was £483, which, with £368 brought 
forward, made £852, and it is recommended that this amount be carried 
forward. This result is largely accounted for by the contlict between 
foreign and English manufacturers of bleaching powder, resulting in 
great depression of prices. Notwithstanding these low prices during 
eight out of the 12 months, no loss of capital has been incurred. All 
buildings, plant, machinery and tools have been kept in a high state of 
efliciency, and adequate allowances made for depreciation. During the 
year the parent company acquired certain patents for improvements in 
the process, and those have been placed at the service of the company. 

REUTERS TELEGRAM CO. (LTD.) - An interim dividend at the rate of 
5 per cent. per annum (tax free) for the half- vear ended June 30 has been 
declared. 


STOCK EXCHANGE NOTICES.—-Oct. 22 has been appointed a special 
settling day in fully and partly-paid certificates for £3,599,268 5 per cent. 
profit-sharing secured notes of the Underground Electric Railways Co. 
of London (Ltd.). The committee have been asked to appoint a settling 
day in and to grant a quotation to a further issue of £206,000 4 per cent. 
first mortgage debenture stock of the London United Tramways (1901) 
(Ltd.). 

SOUTH LANCASHIRE ELECTRIC TRACTION POWER CO. (LTD.) — The 
stock holders on Wednesday approved the scheme of the directors for the 
reconstruction of the company. 


SUBMARINE CABLES TRUST. — Notice is given that on and after the 
15th inst. the coupon due on that date will be paid by Messrs. Glyn, 
Mills, Currie & Co., 67, Lombard-street, London, E.C. Coupons should 
be left four clear days before payment. 


SWANSEA IMPROVEMENTS AND TRAMWAYS CO.—The report for the 
June half-year states that the gross receipts of the tramways undertaking 
amounted to £12,982, an increase of £718, and expenses (including 
interest) to £9,564, increase £520, due to increased local taxation. The 
profit was £3,117, which. added to £204 brought forward, made £3,621, 
which the directors recommend should be applied in reduction of amount 
due to British Electric Traction Co. (£1,000), to dividend on 984 
preference shares at rate of 6 per cent. per annum. and on 4,016 
preference shares at 5 per cent. per annum, leaving £1.322 to be carried 
forward. During the half-year £315 was expended on additions, bringing 
the total capital outlay on reconstruction of old tramways, with expendi. 
ture on reconstruction and electrical equipment of lines, to £136,949. 
Power and running expenses came to £5,053 ; repairs and maintenance, 
41.379; administration of general expenses, £1,783. 


WILLANS AND ROBINSON (LTD.).—The directors report for the half- 
year to June 30 states that after writing off £6,849. 3s. 11d. for deprecia- 
tion and peying debenture interest the balance to credit of profit and loss 
(including £1,374. 19s. 11d. brought forward! was £24,227. 12s. 8d, The 
directors propose that dividends be paid at the rate of 6 per cent. per 
annum on both preference and ordinary shares, requiring £19,999. 16s. 
The amount payable to directors is £391. 8s. 10d., leaving an available 
balance of £4,227. 16s. 8d. From this the directors propose to put 
£1,500 to reserve, and to carry forward £2,727. 16s. 8d., against 
£1,352. 168. 9d. Certain important orders have lately been taken on the 
basis of payment in part in shares of the companies giving the orders. 
The (Jueen’s Ferry Works are still not ina position to earn profits for the 
company, but satisfactory progress has been made in overcoming the 
difficulties which have been met with. The gas engine business, to which 
allusion was made six months ago, promises to be very successful. A 
vertical gas engine of 375 1.H.p., has been erected by Redditch Corporation 
and is working extremely well. St. Helens Corporation has placed an 
order for a 750 1. ff. P. horizontal gas engine, and two of about 1,000 1.11.P. 
each have been ordered for the electric lighting station at Reading. Two 
smaller vertical engines, and four horizontal engines of about 300 r.n.v. 
each are also on order. 


— — — — — —-e ee OO — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| E | Ine | AGGREGATE 
Line. Mind 8 or Dec. - E 
€ : 
E (a) No. d Xmount Inc. or 
7 — ¡weeks Dec. (a) 
£ | £ £ £ 
“Aberdeen Corporation ...... Oct. 8 1,806 + 3809 18 23,730 + 8,278 
Ayr Corporation eos wee aah i - «va 
Barnsley soes — se| Bept. 25 184 oes | 384 6,975 ase 
Birkenhead ................,.... wus i ace S o ze ese 
*Birmingham Tramways....| Oct, 8 5,176 | + 366 18 | 67,769 l+ 2,454 
* Blackburn Corporation...... ae AR ee 875 Los eos 
Blackpool Corporation ..... „ 1| 1,120 - 34 896 | 93,271 |- 116 
Blackpool and Fleet wood.... $5 5 762 | + 95 ' 14 17,75 '- 123 
Bolton Corporation.. e. 8 4 1.872 + 325 27 51.175 + 6,785 
Bournemouth Corporation... Sept. 30 1.120 | Pe 27 29,965 ix» 
Bradford Corporation. Oct. 4 4,043; + 751 27 104,688 + 15,566 
Brighton Corporation ...... 5 4 948 -- 13) 45 | 40,119 |+ 5,9883 
Brisbane Tramways ...... . . Aug. 19 3,085 + 2 7 16,8903 + 172 
* Bristol Trams & Carriage. . Oct. 2 72 + 608 19 101.223 + 11,670 
*Buenos Ayres & Belgrano... Sept. 6 8,151 | + 348 120 81,146 + 2,065 
Burnley Corporation....... .| Oct. 3 + 146 27 20,725 i+ 4,699 
Burton Corporation ....... e: SR Sats wes ae ade vs 
Calcutta Tramways Co....... ys 8 87,501 4 85,998 14 458.162 R101, 418 
Camborne-Redruth  ......... c 5 118 id 48 5 748 es 
Cardiff Corporation ........ » 8| 2,069; + 610! 927 54,329 + 16,065 
Carlisle Tramways Co. „ 8 215 | + 31 */39 | 7,069 4. 539 
Central London Railway .. ES 3 6,188 — 719 14 84,636 — 4,202 
Chatham and Dist. Lt. Ryan.“ „ 1 661 + 105 39 21,173 ; 
City & South London Riy.) „ 4 2544) - 400 14 31,574 - 4.702 
Cork Electric Trams Co.. „ 1 '561 - 217 2 20,01 — 2.409 
Darwen Corporation ......... 35 2 294 | - 13 26 6.302 -= 198 
Devonport & Dist. Trams. . Sept. 25 523 | + 60 381 1740 + 536 
Dover Corporation. . ... . Oct. 8 29 + 10 127 | 6.848 + 123 
Dublin & Lucan Railway.. 35 4 144 | + 42 14 9,043 4 151 
Dublin Southern District... 5-8 988 + 148 713 16,76 \ | ＋ 6.984 
Dublin United.. "— js 9 4,119 + 376 413 | 56,008 f i 
Dudley—Stourbridge.. € Sept. 95 983 | + 92 3881 32,129 + 8,170 
Dundee Corporation ......... » 90 937 | + 93 dia l ; 
East Ham Council. . .. Oct. 3 690 + 205 127 | 18907 ＋ 5,738 
Gateshead & Dist. Trams... Sept. 95 899 | + 7 389 33,273 + 4,617 
Glasgow Corporation Oct. 3 | 16,667 | + 2,180 18 246,354 + 27,830 
Gravesend— North fleet...... Sept. 25 306 | + 68 381 984 + 781 
Greenock & Port Glasgow.. „ 25 516 + 54 383 21,162 + 1,059 
Halifax Corporation ......... sae j see te ee | ss 
Hartlepool Tramways ...... » 25 $02 | + 96 883 10,501 ‘+ 436 
Hull Corporation Oct. 8| 1,906) + 147 127 49.616 + 2,495 
Ilkeston Corporation......... Sept. 80 182 esis 120 4.076 ‘ 
Isle of Thanet Co. . Oc. 8| 632 + 87 14 | 18657 898 
Kidderminster & District...| Sept. 25 151 | + 2 384 5,102 + 184 
Kirkcaldy Corporation » 90 177 see 31 5,569 ove 
Lanarkshire Trams Ca. Ot 6 719 — n S 
Leeds Corporation... ......... T 8 6,099 | + 989 27 | 154,013 + 9,182 
* Liverpool Corporation ......{ Sept. £6 | 11,072 | + 599 39 892,589 ＋ 12,542 
Liverpool Overhead Rly. .. Oct. 4 1.672 + 163 14 23,977 + 1,667 
*London County Council ... T ss E 7 ds | , 
Lowestoft... . . ocn s, „ 3 232| O 11 | 83,251 , 
Manchester Corporation ... i 8 | 12,137 + 6,691 16 193,927 J. 104,431 
Mersey Railway ............... » 3 1,882 | + 234 14 18.602 + 3,170 
Meri! 8 Sept. 25 213 - 16 983 | 7,644  - 238 
Middleton „ 25 359 + 65 al 12.0683 + 1.566 
Newcastle-on-Tyne Corp... | Oct. 3 8,680 | + 656! 14 48,506 - — 6,998 
Newport (Mon.) T 7 418 + 201 1 418 + 201 
“Oldham, Ashton & Hyde...| Sept. 25 593! 4+ 21 BRR 22,085 + 1,498 
Perth (W. A.) Elec. Trams. Oct. 2 | 1,169 | + 169 839 | 41990 + 4,417 
Peterborough .................. Sept. 2b 161 eee 35 0,705 888 
Poole and District.. » 25 358 + 13 383 12,020 + 1,799 
Portsmouth C orporation .. Oct. 3 1,801 | + 369 pila e he ; 
aPotteries aauscee ces beacons | Sept. 25 1,805 + 183 983 59,980 + 8,307 
Reading Corporation ess ii dus poe | ast oe 
Rothesay iie ees eco » 25 )26 | + BRA 6,298 + 1,618 
Salford Corporation ......... Oct. 5 4,081 | + 1,287 27 103.750 ＋ 2.797 
»Sheer ness . Sept. 23 79 " | 24 | 2,316 | TP 
Sheftield Corporation. Oct. 4| 1.866 + 732 | 14 | 66,00 + 5,663 
*Southampton Corporat'n dn z 1095 ; id ix ese 
Southend Corporation ...... Sept. 80 312 + 50 26 | 10,153 + 1,608 
Southport Tramways ...... 1 20 851 | + 57 383 | 12,981 i+ 2,209 
S. Staffordshire Trams. .. » 25 1,067 | + 306 Bes $4,513 |+ 4,965 
*Sunderland Corporation ..] Oct. 4 1,218 + 172 27 | 385,167 + 1,835 
Swansea Tram Sept. 25 541 | + 28 85}, 20,163 + 1,650 
Taunton Trams . » 25 66 | - 2 sej 2.383 — 223 
Tynemouth and District .“ „ 2 322 - 45 881 12.688 (+ 887 
Tyneside Trams Co. ......... » 30 857 + 136 39 12.870 
Wallasey District Council.. Oct 3 707 + 103 127 20,142 7＋ 2,545 
Weston-super-Mare Be pt. 28 163 | - 1 38 | 5,191 |- 458 
Wigan Corporation ie si T ee iss 
Wolverhampton District .. ig: 25 895 | + 79 381 15.140 + 7,18 
Wrexham., s». 25 176 888 25 3.659 
Yorkshire Woollen District „5 2 498 € | 313 11,248 
(a) These comparisons are with the corresponding period last year. 
© Partly electrical. + Minus 8 days. { Minus 2 days. J Plus 3 days. $ Plus 2 days. 


In calculating the yield, allowance has been made for acorued interest; but not 
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ELECTRICAL COMPANIES' SHARE LIST. 


a 
1 Price 
E NAME. Wed. 
— Oct. 7. 
a 
ELECTRIC RAILWAYS, TRAMWAYS, Ac. 
5| 2/6 tAnglo-Arg'tine Sh(1t0260,007)5//Cm.Pf.| | 41—4i 
Bt. 07 | Do. Permanent 6% Deb. Stock .........| 125 —130 
1010/0 | Barcelona Tramways Ged. dre 714—813 
10 5/0 Do. 57 Curn. Pref, ecs*sotütssqocíe ee coches 9 —]10 
St. 43% Do. 447 Deb. Stock (red.) 1 FANS eias 91 —96 
100, 5% Do. 5 per Cent. Debs.............-. 97 —102 
b  .. | Brisbane Electric Trams. Invest. Ord.) 2 —3 
5| 26 | Do. 6 per Cont. Cum. Pref. ............ 4 —4 
Bt.| 447 | Do. 43 per Cent. Deb. Prov. Certs. ...| 100 —103 
10 87 | Bristol Tramways and eee a 20 —21 
10; 47 | Do. Cum. Pref. (fully paid). ..| 101—103 
Bt. 47 Do. 4 per Cent. Debs . . 108 — 110 
St.. .. | British Columbia Elec. Rlwy. Def. Ord.) 81 — 84 
Bt. 57 Do. Pref. Ord. Stock . 92 —95 
10! 4/2 Do. 57 Cum. Perp. Pref. .......... 10 —104 
4| 43% Do. 44 per Cent. Ist Mort. Debs. ...... 1047 —1067 
1010/0 British Electric Traction Ord............. 121-1? 
10 6/0 | Do. 6 per Cent, Cum. Pref. ............ 111—111 
St. 5/0 f Do. 5 per Cent. Perpetual Debs ...... 120 —123 
b| .. | Buenos Ayres and Belgrano Ord......... 28-2 
5| 3/0 f Do. 6 per Cent. "A" Cum Pref.....| 5 —5 
5| 3/0 it Do. dd! R eo sS eTPa FER es 41—5 
St. 57 | Do. 6 por Cent. Debs. . . 107 —110 
Bt. 57 | Do. 6% 2nd Dob. Stock Prov. Certs. | 99 —102 
b| 96 (Calcutta Tramways ......... . .| 64—77 
100 447} Do. 437 let Deb. Stock (red.) 106 —109 
1| 1/22 | Cape Electric Tramways Shares... bros: 241—923 
Bt. 47 | Central London Ordinary Stock ... 94 — 97 
Bt.| 47 | Do. 4 per Cent. Pref. Stock ............ 99 —102 
St. 47 | Do. Deferred Stock este 99 —102 
100 47 | Do. 4 per Cent. Debs. ..................... 115 —118 
b| 2/6 | City of Birmingham Trams.5% Cm. Prf.| 5 —5} 
100| 47 | Do. 4 per Cent. lst Mort. Debs. ......| 99 —102 
Bt. 24% City and South London Rly. Con. Ord.| 56 —5 
Bt. 57 | Do. 5 per vent Perp. Pref. (1891) ...| 127 —130 
St. 57 | Do. 1097 F —. 126 —129 
Bb Bv ^ Dos . Serres vut 125 —128 
Bt. 47 | Do. 4per Cent. Perpetual Debs ...... 116 —119 
St. 57 | Colombo Trams& Ltg. 5 Ist Mt. Db. (rd.) 102 —105 
10| 50 Dublin United Trams. (1896) Ltd., Ord.) 12 — 13 
10 6/0 Do. 6 per Cent. Pref. ..................... 15 --16 
6| 6/0 | Electric Lat. & Tract.ofAust.6%Cm.Prf.| | 34—4 
Bt. 57 | Do. b per Cent. Deb. Stock (red.). . .. 95 —98 
10 3/0 | Gt, Northern & City Rly. Prf, Ord. (47)|  71—8) 
10| .. | Gt. Northern, Piccadilly & Brompton 
Ord., Spoyer Bros. Scrip Certs 9) —10 
10| 10% {Imperial Tramwaye Ord . .. . . . .. 20 — 21 
10| 6% 1 Do. 6 per Cent. Ire . .... 14 —14] 
Bt. 417 t Do. 4} per Cent. Debs. ... 110 —112 
b 2/6 | Isle of ‘Thanet Elec. Trams & Lt. 5% PE) — 3] —4] 
Bt. 47 | Do. 4 per Cent. Dob. Stock  ............ 92 —95 
10 117 | Liverpool Overhead Railway Ord. dich 
16 57 Do. 5 per Cent. P'ref........... — 10110) 
Bt. 4% Do. 4 per Cent. Deb. ... 99 —101 
1 50 | London United Trams. 57, Cum. Pret. 1141—12 
Bt.) 4v | Do. 4% Ist Mort. Deb. Stock...........| 103 —105 
Bt.) ^. | Mersey Con. Ord. Stock. . , Joss l0 
St.) .. | Do. 3 per Cent. Perp. Pref. ....... 9 —12 
St.) Do. 4 per Cent. Perp. Debs. ............|. 65 —75 
l .. | Metropolitan Electric Trams Def .... Ai 
1| oj6 | Do. 5; Cum. Pref. . . . eee i-i} 
100 5%, | Montreal St. Rly.St'g 6% Mrt. Dbs. (1908) 102 —104 
100 4% | Do. Sterling 43% Deba. dgio). 105 —107 
5| . | New General Traction Ord. ............. i-i 
65 . | Do. 6 per Cent. Cum. Pref. .. 5 2—3 
Bt.) 5y Perth (W. A.) Elec. Trams. Ist Mt. Db.Stk.| 99 —102 
1040/9 | Potteries Electric Traction Ord, ........| 9 —10 
10 50 | Do. 5 per Cent. Cum. Pref. ..... uini 8} -94 
St. 43% Do. 44 per Cent. Deb. Stock . . . . . .. 103 106 
l| „south Lancs. Elec. Trac. & Power Ora. m 
11 „. Do. 6% Pref. (£1 paid) : 
St. | Do. 44 Deb. 5tock (1007 paid) .. í 
St. 347 | Waterloo and City Ord. ................ 93 — 96 
TELEGRAPH 
100| 4% (African pid Tel. 47 m Dab kea) 98 —102 
10 .. | Amazon Telegraph .. iak — 24-34 
100 . Do. 5 per Ceut. Deb. — . ꝗ . æ. 70 —80 
St. 1% Anglo-American e 45 —48 
St. 30% | Do. Preferred........... E 91 — 03 
St. 1/0 | Do. Deferred . . . . . . . . . . . . .. 74—8 
100| $2 Commercial Cable Capital Stock . . 145 —155 
Bt. 4% |t Do. 4 per Cent. Deb. Stock . . 90 —93 
10 9,0 | Cuba Submarine Ord. ........... ee . 4.58 
1010/0 | Do. Preference 10 per Cent.............| 164—174 
5 2/0 Direct Spanish Ord. . . . . 24 — 3] 
5 5/0 | Do. 10 per Cent. Cum. ref... . . 7 —8 
50 444 Do. 43 per Cent. Deb. . ... . . 984—1027 
20 4% | Direct United States Cable 101 -10j 
100: 447 | Direct West India Cable 4477 Rg. Db. (rd. ;) 95 —101 
St. 65,U | Eastern Ordinary . 124 —129 
Bt./17/6 | Do. 34 per Cent. Pref. Stock. 90 —93 
BU. | 47 |* Do. 4 per Cent. Mort. Deb. Stk. (rd.) 106 —109 
10 2,8 | Eastern Extension... elena 113—121 
St. 4% | Do. 4 per Cent. Deb. Stock ............ 104 —107 
100 4% |* Eastern & S. African47 Mrt. Deb. 1909 99 —102 
25! 47 Do. 4/ Mauritius Sub. Debs. (red.) 100% — 103% 
10 6,0 | Great Northern of Copenhagen . 224 —23) 
100 437 Halifax & Bermuda44 Ist Mt. Db. (rod. ) 99 —102 
25 37/6 | Indo-European ................ . . . . . . . 87 —40 
100 67 | London Platino-Brazil. 6% Debs. 1904| 98 —102 
100 47 | Pacific&Europe'n Tel.47/Guar. Dbs. (rd.)) 97 —100 
10 4/0 | West African Telegraph Shares 5 —6 
24| .. | West Const of America Ai 
100| 47 | Do. 4 per Cent. Deba. enean . 96 —98 
10| .. | West India and Panama . T ER 
10 8/0 | Do. 6 per Cent 18t Prei... . . 6 Tej 
100 .. | Do. 6 per Cent. 2nd Pref. ............... 34—44 
100 57 |* Do. 6 per Cent. Debs. .......... — 98 —101 
10 870 | Western Telegraph .................- . 12 —123 
100 5% |* Do. 6% Webs. (2nd Series, 1908) ......| 100 —103 
St. 4% | Do. 4% Deb. Stock (rod.) ............... 98 —101 
FINANCIAL, INVESTMENT, &o. 
5| 8/0 | Elec. & Gen. Investment 6% Cum. Pref. 5178) 
10 2/0 | Globe Telegraph and Trust ............... 81—01 
10 3/0 | Do. 6 per Cent. Pref............ 1 beue 13i 
8 4/0 Reeuter 't . . 13 
100! 6% | Submarine Cables Trust (Cert.) .........! 116 —121 
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E Price 
9 25 8 NAME. ed. 
Oct. 7. 

TELEPHONES. 

b 60 | Chili Telephone (fully paid) .............. 41—51 
St. 6% | National Co. Pref. Stock — 99 —10¹ 
St. 57 Do. Def. Stock . 74 —16 

10! 6/0 Do. 6 per Cent. Cum. 1st Pref........ 13 —14 
10, 6,0 Do. 6 per Cent. Cum. 2nd Pref. ..... 13 —14 

5 2/6 | Do. 6 per Cent. Non-Cum. 3rd Pref..| | 44—51 
St.“ 34% |* Do. Deb. Stock 34 per Cent. (red.). 93 —95 
8t.| 47 Do 4 per Cent. Dob. Stock (red.)..... 101 —103 

1 0/83 Orient 95＋6ꝙ7'5 66—— ** „%% i —'4 

5,40 United on Plate . 5 42 24 64 „ b  5$—6 

5 2/6 | Do. 6 per Cent. Cum. Prei. ..| 41—51 

St. 57 |* Do. 5 per Cent. Deb. Stock (red.). vasis 104 - 107 
ELECTRICITY SUPPLY. 

|| .. | Blackhesth & Gr'nwich. Dist, Ord.(1.p.) 1—3 

St. 44% t Do. 43 Ist Db. Stk. Prv. Cts. (rd. con. 116 119 
10016, Bournemouth & Poole Elec. Sup. Ord | 124 133 
10 4/6 Do. 44 per Cent. Cum. Pref ........... 10 —11 
10| 6/0 Do. 6% Cum. Second Pref. ...... 11 —12 

87. 447 Do. 44 per Cent. Deb. Stock (red.) .. 103 —106 

3t. | 44% | Bromley (Kent) El. Lt. &Power latDebs. 102 —105 

5| 4/6 | Brompton & Kensington Elec.Sup.Ord.| 1041—1: 

b| 3/6 Do. 7 per Cent. Pref. ..... e 104—107 

5| 3'6 | Calcutta Electric Supply Ord. ........... 7 —7À 
St. 4% | Central Elec. Sup. Co. 4% Guar. Db. Stoch 107 — 110 

5 4/0 | Charing Cross & Strand Electric Sup.. 8$- 91 

5 2/3 Do. 43 per Cent. Prof.. bi—5i 

5| 2/3 Do. City Undertaking 44% Cm. Pret. 4i—5 
St.| 47 Do. 4% Deb. Stock (red.) . .. . . . | 104 —106 

20 | Chelsea Electric Supply Ord.. eegapned — 51—0 

St. 447 |* Do. 44 per Cent. Deb Stock ane 108 —111 
1(| 5/0 | City of London Electric Lighting rd. 104 —11 
10} % Do. 6 per Cent. Cum. Pref. ........... 13 —14 

St. 57|* Do. 5 per Cent. Deb. Stock (red.).... | 192 —127 

.| 447 | Do. 44% 2nd Deb. Stock per skeras 102 —105 

10 4/0 | County of London & Brush Prov. Ord 74 - 8h 
10; 6/0 | Do. 6 per Cent. Cum. Pref.............. 114 —12} 

St. 447 | Do. 44% Deb. Stock (all paid) (red. 109 —112 
St] .. Do. Second Deb. Stuck Prov. Certs..| 101 —104 

5| 20 | Folkestone Electricity Supply Co. Ord 6 — 6} 

.| 44%] Do. 44 Ist Deb. Stock (red.) . . . . | 100 —103 

5| 6.0 | Hove Electric Lighting Ord.. —j..— 714-81 

6! 6/0 | Kensington & Knightsbridge Ord. iun 10] —114 

6| 6% | Do. 6 per Cent. lst Pref... —7 
St.| 496 i Kensingtn. & Kngtbg.Co. & NottingHil) 

Co. (Joint Station) 47 Deb. Stck.(red.)| 101 —104 

8| . London Electric Supply Ord. ssas xis 11—21 

5 8/0 Do. 6 per Cent Pref. N 51—54 

| 4% Do. 4 per Cent. 1st Mort. "Dob,. s.e... | 100 — 102 

10; 80 rie yates Electric Sup. Ord. ......... 174 -184 
5j . | Do. ped Cent. Cum. Pref., 3i--32 

.| 447| Do. 4i per Cent. Deb. Stock 1st Mort 110 —114 
St. 347 | Do. 3] per Cent. Mrt. Db. Stock Hd 97 —100 
1 | Notting Hill Electric Ord................. | 13 —14 
100 4% |t Do. 4 per Cent. Ist ee Debs. ece| 9S —101 

5 26 | Oxford Electric Or . . 54-52 
St. 4% | Do. 4% Deb. Stock. . . ... 98 —101 

1| .. | Rand Electric... $5-!i 
100 44% [Royal Elec., Montreal 4)7. Ist Mt. Db 98 —100 

5 50 | St. James's and Pall Mall Electric oe 144—15} 

t| 3@€ Do. 7 per Cent. Pref. ..... 8 —9 
St 337 Do. 34 per Cent. Deb. Stock (red. e. 98 —101 

b 2/6 Smithficld Markets Electric Sup. Ord... 3 —3 
St. 4. Do. 4 per Cent. Deb. Stock 85 —90 

k 1/9 | South London Electric Supply Ord.... 3]- 31 

5 26 Urban Electric Supply Ord. ...... ....... 4i 53 

6| 26 |t Do. 57 Cum. Pref. .. 4i-5 

b| 6/6 Westminster Electric Supply Ord. . sees 123 133 

5| 2/6 Do. 6 per Cent. Cum. Pref. ............ 6 — 6} 

ELECTRIC MANUFACTURING, &o. 

]| 6d. | Alliance Electrical Co. 5% Cum. Pref... i 

1| 71d.| Aron Electric Meter 67 Cum. Pref. ..... = 

5 40 | British Insulated & Helsby Cables Ord. —7 

5 30 | Do. 6 per Cent. Pref.............. pu 51—5 
St. 4% Do. 41% Ist Mort. Deb. (red.) ......... 103 —106 
St. 447 | British T'homs'n- Houst/n43 lat Ut. Db. 104 —106 

5 3/0 | British Westinghouse 6. Pref............. 59 — 58 
St. 4% Do, 4 per Cent. Mort. Deb. Stock .. 100 — 102 

«| .. | Brush Electrical Engineering a i-11i 

9/2/41 Do. 6 per Cent. Pref. Non-Cum. 1—1} 
St. 44.4] Do. 44 per Cent. Perp. 1st Deb. Stock| 97 —100 
St. 44%] Do. lerpetunl 2nd Deb. Stock .... 85 - 90 

510,0 | Callender's Cable Construction Ord. ..] 1'4—12j 

5 2/0 Do 5 ae Cent. Cum. Pref............... 54-51 
St. 44% npo Cent. lst Mort. Vebs.(rd.)| 106 —110 

1| Vid. Gatien llner Alkali Co. (fully paid) }-1 
St. 4% Do. 447 Ist Mort. Deb. (rod.) ......... 90 —95 

1| 0,7}|/tChadburn’s Ship Telegraph Ord ......... 1—1 

8| 1/6 | Crompton and Co. (Nos. 1 to 51,000) .. 2 —2 
100 5% |* Do. 5 per Cent. Ist Mort. Debs, (red. ) 100% —1017; 

5| .. | Edison & swan United“ A“ 8h.) (£3 pd.) i 

b| .. Do. (£5 paid) 141-21 
St.| 4% Do. 4 per Cent. Mort. Deb. Stock (rd. ) 72 —77 
St. 5% |t Do. 5 per Cent. 2nd Deb. Stock ...... 76 —81 

5 4/6 | Edmundson’s Elec. Corp. Ord..... 04 —7 

b! 8/0 Do. 6 per Cent. Cum. Pref... 61-61 
St. 447| Do. 4} per Cent. Ist Mort. Deb. b. (red; 100 — 109 

21/22 | Electric Construction Co. .................. 14 -H 

2.2 97 Do. 7 per Cent. Cum. Pref... 24-3 
St. 44 Do. 4 per Cent. 1st Mort. Deb. (red. 97 —100 

1| .. | Electrolytic Alkali Ord. Skid dessus d à 

1| 77 | Do. 7 per Cent. Cum. Pret......... . —1 
St.] 5% | Ferranti 57 1st Mort. Dobs. (red.). . 90 —95 

10 5/0 | General Electric (1900) 57; Cum. Pref...|  94—10 

St. 4% |t Do. 4 per Cent. Ist Mort. en . 97 —100 

5| 6/0 Henr 8 Telegraph Works Ord. 14 —15 

5 2/3 per Cent. Pref. ..................... b — bf 
St. 437 per Cent. Mort. Deb. Stock (rd.)| 10S - 112 

10| 5/0 India Rubber, Gutta Percha, &c.,Wrks.| 184—194 
1000 4% Do. 4 per Cent. 1st Mort. Dob. (red.) 190 — 103 
10| 5/0 | Mather & Platt 5 per Cont. Cum. Prof.] 101-11 
1212/0 | Telegraph Construction & Mainten’ce.| 31 —37 
100, 47; Do. 4 perCent. Deb. Poren ee 100 —108 

5| 3/6 | Willans and Robinson Ord. eesn| 54 — 64 

6| 8/0 | Do. 6 per Cent. Cum. Pref, .. 6 —064 
St. 47 Do. 4 per Cent. 1st Mort. Dobs... 98 —102 
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NOTES. 


THE subject of eddy-current loss in dynamos and trans- 
formers of recent years has been too often neglected, and it 
is, therefore, with pleasure that we print a short Paper by 
Mr. A. Press on “Iron Losses,” dealing with that subject 
mainly from the eddy point of view. The great reduction in 
eddy-currents, effected by early improvements in dynamo 
construction, led to a frequently expressed belief that eddies 
were practically negligible, especially in iron plates such as 
are used in dynamos and transformers ; a statement which was 
very convenient, because hysteresis was comparatively easy to 
measure in small samples under laboratory limitations, whereas 
it is seldom practicable to reproduce for such measurements 
the eddy-current producing conditions found in practice. Asa 
matter of fact, however, all dynamo and transformer designers 
have known that a very large portion of the iron losses must 
be due to eddies, which, indeed, at higher frequencies often 
constitute the greater part thereof. 


— — 
MR. PRESS sets out to explain the observed difference between 


iron losses in transformers and armature cores, taking the latter 
to be about two and a-half times the former for the same densi- 


ties and frequencies, and he shows that agreat deal can be directly 
explained by the effect on the eddies of the difference of flux 
wave-form to which the iron is subiected in the two cases. 
Mr. PRESS summarises his results as applied to dynamos in 
four *conclusions," but, if we follow his arguments rightly, 
we doubt whether the first one is correctly expressed. He 
seems to prove that in the dynamo cores examined by him the 
eddy losses average about 1:9 times the eddy loss which might 
be expected in a transformer, with a flux following the sine 
law. He therefore concludes that the greater part (i.e. all 
but 0:6) of the two and a-half times discrepancy is explained. 
But the discrepancy applies to total iron loss (i. ., hysteresis as 
well as eddies), so that, unless the hysteresis were negligible, 
Mr. PnEss' 1:9 would apply to only a portion of the loss, and 
the outstanding discrepancy would still be considerable. This 
criticism does not, however, affect the other conclusions or the 
succeeding application to alternators, nor does it detract from 
the general value of calling attention to the fact that eddy 
losses ought to be made amenable to mathematical treatment 
instead of being treated with unmerited neglect. 


— 

DuniNG the past few years Manchester has enjoyed an 
unenviable reputation with regard to the treatment it has 
meted out to the chairmen and chief engineers of its electricity 
undertaking. Charges of mismanagement, and even worse 
accusations, are brought against them, and, as the annual muni- 
cipal elections approach, these charges are made with greater 
virulence, and their clamour extends beyond the walls of the 
committee room. Mr. METZGER, the present electrical engi- 
neer to the Manchester Corporation, has been the latest victim. 
It appears that in January last the Halifax Corporation 
approached the chairman of the Manchester Lighting Committee 
with a view to obtaining his consent to Mr. METZGER's advising 
Halifax on some matter with regard to its electrical under- 
taking. This communication was not brought before the com- 
mittee, but permission wasrefused. When, ata later date, Mr. 
METZGER was asked to act as consulting electrical engineer 
to the Burslem Corporation, and his services as arbitrator were 
also solicited by the Trafford Power Supply Co and some con- 
tractors with whom they had a dispute, Mr. METZGER 
asked for and obtained permission from the chairman to act 
in both these instances. Although some months have passed 
since these events took place, attention has only now been 
called to them. After a heated discussion in committee last 
Friday, a suggestion was made that the matter should be 
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allowed to drop, and that a new agreement should be drawn 
out stating clearly that Mr. METZGER should not be allowed to 
undertake private work. The majority agreed to this course, 
but the deputy chairman threatened to make the whole matter 
publie if the matter were settled in this fashion, thus creating 
another „scandal,“ as it appears these public disputes are 


invariably termed locally. In order to avoid this, Mr. METZGER 
handed in his resignation, which was accepted. 


— emaa 


THE manner in which the whole matter has been discussed 
makes it evident that the main object of some, at any rate, of 
Mr. METZGER'S opponents is to create dissensions in the 
Committee with a view to results at the coming municipal 
election. Such squabbles as these over what, at the worst, 
can only be characterised as an error of judgment on the part 
of their chairman and electrical engineer, in no way affecting 
either the present or the future of the electricity undertaking, 
are unworthy of a department of a great Corporation such as 
that of Manchester. We trust that when the matter comes 
up, as it must do in proper course, for the consideration of the 
Council, the City Fathers will take a broad and sensible view 
of the matter, ask Mr. METZGER to reconsider his resignation, 


and place a new and stronger Committee in charge of the 
electricity department. 


THE inquiry into an accident at the Rosehall colliery 
has disclosed that two men were killed, not from a shock 
received directly from electric power conductors, but from one 
received indirectly, contact having been made through wires 
employed for signalling purposes. Workers in mines are often 
employed under conditions which render them particularly 
susceptible to shocks, even at comparatively low voltages, and 
if the distances are so great that high electrical pressure must 
be employed, great care must be taken in insulation, and the 
high-pressure conductors must, of course, in no circumstances 
be brought to the actual workings. The present accident, 
moreover, emphasises the necessity of keeping the signalling 
wires far apart from the power conductors. 


— — 


ANOTHER misguided effort was brought to an issue on the 
evening of October 8th, when the new Hackney Technical 
Institute was formally opened by Dr. Forman, J. P., the 
chairman of the Governors. Dr. FoRMAN’s address was a very 
excellent one, and consisted largely of extracts from speeches 
made by great men, in addition to *' hopes" for the brilliant 
future of the Institute. He pointed out that the Governors 
possessed everything they wanted except students, and of 
these there was a dearth. He also hoped that they would 
train the “ captains ” of industry and not the mere rank and 
file. Germany was vastly superior to England from an 
educational point of view, and that accounted for our com 
mercial decline. Now, of course, it is very nice for local 
magnates to stand upon the platform of a new technical 
institute and give voice to these sentiments, and there is no 
doubt that they are making an honest attempt at achieving 
& great purpose, but, as we have repeatedly affirmed in these 
columns, the policy of establishing a large number of these 
small institutions in various parts of the country is utterly 


to be too great. 


futile. Previous to the erection of this new building, the only 
instruction afforded at the old Institute was in the nature 
of trade classes, but, in the language of one of the speakers, the 
Governors have become more ambitious.” One gentleman 
said that no one need ask why they had built the new school, 
as such a large building must be useful for some purpose 
While there are such magnificent colleges as those provided 
by the City and Guilds of London, and other technical colleges 
attached to the University of London, to say nothing of 
technical education facilities in Manchester, Glasgow and other 
large provincial towns, we fear it will be a long time before the 
leaders of the industry are trained at the poorly-equipped 
Hackney Technical Institute. It is to be regretted that the 
Governors did not keep to their trade classes and direct their 
ambitions into more profitable channels. 
S 

THE decision of the London County Council to discontinue 
the experiment of utilising the cable for driving the electric 
cars on the old Brixton cable section of line is a wise one. In 
spite of the electric cars running over the Brixton track being 
somewhat smaller than those on the electrically-equipped 
Tooting lines, their weight must be considerably greater than 
that of the old cable cars, and the stress on the cable has proved 
All the electric cars have therefore been 
withdrawn from this part of the line for the present. 


IN another column of this issue will be found a report of a 


prosecution under the Medical Acts of 1858 and 1886, and the 
Acts amending them. The case was heard before Mr. MARSHAM 


at Bow-street on Tuesday, and the defendant was one LEWIS 
BAILLES, who, up to 1894, was a qualified medical practictioner, 


but owing to a serious conviction, for which he was sentenced 


to five years’ penal servitude, he was struck off the register 
kept by the General Medical Council. The prosecution will, 
undoubtedly, be a severe blow to that much-advertised institu- 
tion, the Dr. McLaughlin Electro-Vigour, for BAILLES was, up 
to the time of the present action, the qualified physician ” at 
the London office of the firm who explained to patients how their 
complaints might be cured by the “electro-vigour” treatment. 
Credulous folk still abound, and these will probably read with 
much surprise the statement made by counsel for the pro- 
secution to the effect that, he had been given to understand 
that these belts were so absolutely free from any electricity 
that they were just as if a person wrapped a piece of paper 
round the body. They were absolutely worthless.” The 
present prosecution, of course, was really on a side issue; but 
it is to be hoped, nevertheless, that it will have some effect in 
putting a stop to the operations of electrotherapeutic quacks, 
now so plentiful. The McLaughlin Co. state that when they 
engaged BarLLks they had no knowledge that his certificate 
had been cancelled ; but, on the other hand, it is reasonable 
to suppose that they must find some difficulty in engaging 
qualified practitioners of good standing to join their staff. 


a EE n aerem 


Radio-activity.—A course of lectures on Rays and Radio- 
activity " will be delivered by Prof. A. Schuster at the Man- 
chester University. The first lecture will be given in the 
Physical Laboratory on Wednesday, October 21st, and the 
others on succeeding Wednesdays. 
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Oable Interruptions. Date of Interruption. 


Dominica—Martinique .............. eene May 9,1902 
St. Lucia Martin iquuune May 9, 1902 
Guadeloupe - Martiniquu nere May 9, 1902 
Puerto Plata Martinique July 10, 1902 
Anjer—Kalianda ........ "——— —— € Aug. 2,1902 
Cayenne —Pinheiro ss Aug. 13, 1902 
St. Lucia — St. Vincent TE Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran ............ Oct. 22, 1902 
Paramaribo—Cayenne ...... T€ Feb. 27, 1903 
New Tork —Haytt iii . Apr. 13, 1903 


Electric Lighting in Bombay.— The Electric Lighting com- 
mittee of the Bombay Corporation had under consideration, 
at a recent meeting, the system proposed by the Brush Elec- 
trical Engineering Co., to be adopted in Bombay for the supply 
of electrical energy. The company proposed 230 volts, but 
the committee were advised that 200 volts should be the limit, 
and they accordingly recommended the Corporation to ask the 
Commissioner to inform the Government that, in view of local 
atmospheric conditions, a higher voltage than 200 volts was 
unsuitable for Bombay. But that if Government are advised 
by their expert advisers that a voltage of 230 would not be 
too high, the Corporation will have no objection to that voltage 
being sanctioned. 


New Italian Electric Railway.—An electric railway will 
shortly be opened in Italy which will serve as a feeder to the 
existing cable railway on Mount Vesuvius. It connects the 
lower terminus of this mountain railway with the small town 
of Resina. The total length of the line is 7:5km., the difference 
in altitude between the termini being 700 metres. According 
to the Elektrotechnischer Anzeiger, only the last 1,600 metres of 
the track, however, have been equipped on the rack system, 
the remainder not being too steep to be worked on the ordi- 
nary adhesion principle. The power station is provided with 
a 300 H.P. gas engine using Dowson gas. As was the case 
with the railway up Mount Vesuvius, the new undertaking also 
has been carried out to the order of Messrs. Thos. Cook & Sons. 


The Institution of Electrical Engineers and the Tomb of 
Volta.— The bronze shield subscribed for by the students of 
the Institution of Electrical Engineers at the beginning of the 
present year has now been placed upon the tomb of Volta 
at Camnago, near Como. In the presence of Prof. Count 
Alessandro Volta, Cav. Franchi, the Sindaco of Camnago, with 
several members of the Volta family and a number of other 
dae the ceremony of fixing it in place was performed on 

unday, October 4th, with many expressions of international 
good feeling. The shield is mounted on a slab of green marble 
supported on granite in front of the tomb. On the occasion 
of the visit of the Institution in April last an electrotype 
reproduction was officially deposited on the tomb; this has 
now been transferred to the Civic Museum in Como, where it 
is placed in the collection of Volta relies. 


Tramway Difficulties in Mexico. —Mr. A.J. McDonald, traffic 
superintendent of the electric street railway-system in the 
city of Mexico, says that there are 300 cars in operation in 
the Mexican capital and the length of track amounts to 
157 miles. The old mule-drawn car is now practically a thing 
of the past. One great impediment to traffic in the earlier 
days of the street railway, according to the Western Electrician, 
was the extreme politeness of the people. A Mexican felt 
obliged to shake hands with everyone he knew on the car 
previous to leaving it, and then, if there were any particular 
friends present, he stopped to embrace them. Every time 
anyone left the car this operation had to be repeated, the car 
being stopped in the meantime. With the advent of the 
trolley car the motormen were instructed not to wait for these 
civilities to be carried out, and thus the custom was broken up. 


Single-Phase Motors.— The Langdon-Davies Motor Co. take 
exception to the following phrase in our article on the Islington 
supply accounts published in our last issue: — which doubt. 
less is due to the small motor load which must exist on a 
single-phase alternate-current system." They inform us that 
on the single-phase mains in Derby the number of motors now 
connected is 207, totalling 1,050 H.P., with a further 100 H.P. 
on order waiting to be connected. The proportion of units 
sold for motors for the year ended March last was 22 per cent. 
of the total units sold, and that for the current year this will be 


considerably increased. They also quote the remark made by 
Mr. Mordey at Bexley recently to the effect that Frankfort 
was the largest electric-power-using city in Europe, and had 
6,000 H.P. running from single-phase mains. The company add 
that they have made and supplied many thousands of horse- 
power of single-phase motors for use in this country alone, 
and that the demand for them continues to increase. | 

Supply Interruption at Cardiff. — Reading in a Cardiff paper 
that a recent shut-down of part of the electricity supply net- 
work at Cardiff was occasioned by **a live wire in one of the 
condensers," we have made inquiries as to the details of this 
remarkable occurrence, which, we need hardly say, existed 
only in the mind of our contemporary's reporter and the 
humorous member of the electricity staff who supplied him 
with the information. The true cause of the interruption had, 
nevertheless, some points of interest. The failure of a distri- 
butor fuse caused another fuse to fail and a portion of the 
network to be cut off for a short time. When this was 
switched on again several globes of the enclosed arc lamps 
burst. This phenomenon was due to the fact that when 
enclosed arc lamps are switched off for a moment or two and 
then switched on, if the gases in the globe have not escaped 
they are fired by the striking of the arc, and if there are no 
safety vents, the globes burst. 


Re-organisation of the Russian Posts and  Telegraphs 
Department.—The Odessa correspondent of the Standard states 
that the Administrative Department of the Russian Posts and 
Telegraphs will very shortly be transformed into a regularly 
constituted Ministry. The present condition of affairs in 
Russia is said to be that the telegraphic communication is not 
usually more expeditious than the ordinary post. This is 
ascribed to the fact that the chief of the department has 
hitherto invariably been a military general, with no knowledge 
of the intricate machinery of the postal and telegraph systems, 
and also to the starvation wages paid to the working staffs. 
Within the last ten years the postal, telegraph and telephone 
services have more than doubled their revenue, but very little 
has been done to cope with this increase of business. Under 
the new regime the staff will receive an all-round and substan- 
tial increase in salaries as well as a new classification. 


Grantham Electricity Works.— These works were formally 
opened by the Mayor of Grantham on Monday. The pro- 
visional order was obtained in 1900 and the works are owned 
by the Urban Electric Supply Co., Messrs. Edmundson's acting 
as consulting engineers. A three-wire continuous-current 
system with 480 volts between the outers has been adopted, 
all mains being of Messrs. Callender's vulcanised bitumen type, 
laid solid in wood troughs. Two Hornsby water-tube boilers 
having a total evaporative capacity of 6, 300lb. of water per 
hour supply steam to two Belliss engines, with a capacity 
between them of 300 H.p. These engines run non-condensing, 
and diredly coupled to them are two Parker two-pole dynamos, 
A battery of 260 D.P. cells having a capacity of 600 ampere- 
hours has also been installed. Energy is supplied on the 
maximum demand system at 7d. for the first hour and 3d. 
afterwards. For power the charges are respectively 4d. and 1d. 
The company have adopted a system of free-wiring in which 
41d. per lamp per quarter and 10 per cent. on the cost of 
motors is charged. 

Results of the Application of Electrical Traction to the 
Wannseebahn, Berlin.— The Zeitschrift fiir Elektrotechnik repro- 
duces in brief some interesting remarks made by Herr Bork 
on this subject before the Verein für Eisenbahnkunde. The 
average power consumption per ton-kilometre was found to be 
22:0 watt-hours in summer and 23:3 watt-hours in winter 
months. Our contemporary reports that the efficiency of the 
feeder system 1s 9777 per cent., that of the distributing system 
along the track 96:4 per cent, and that of the batteries 
91 per cent. Originally, it is said, the resistance of Ikm. 
of line for conducting energy to and írom the train was 
0:044 ohm, but this has since been reduced to 0:04 ohm, 
The average insulation per kilometre of track was found to be 
500,000 ohms, the lowest measured being 16,000 ohms. With 
a length of line of 25km. and a working pressure of 700 volts, 
29:5 watts are thus lost. At starting, the variations of the 


e 
voltage were so great that electric lighting had to be replaced 
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occasionally by an installation of gas burners. Working costs 
per 1,000 train-kilometres are given in the case of electrical 
traction as 1065-9 marks, and in the case of steam traction as 
1065°5 marks. 

The Institution of Civil Engineers.— The Council of the 
Institution of Civil Engineers have, in addition to the medals 
and prizes given for communications discussed at the meetings 
of the Iustitution in the last session, made the following 
awards in respect of other Papers dealt with in 1902-3: A 
Telford gold medal to George Devichars, for his Paper on 
«Mountain Railways”: Telford premiums to H. II. Hincks, 
for his Paper on * The Cauvery Power- Transmission Scheme“; 
R. Applevard, for his Paper on “ The Measurement of Electri- 
cal Conductivity ^: and Patrick Hamilton, for his Paper on 
“The Measurement of Power in Alternating-current Circuits." 


The following awards were made for Papers read before 


students meetings in London and the provincial associations: 
The “James Forrest "^ medal and a Miller prize to Waude 
Thompson, for his Paper on the * Birkenhead Corporation 
Electric Tramways ": Miller prizes to H. A. Bartlett. for his 
Paper on the “ Construction and Setting out. of Tunnels in 
London Clay”; J. D. Morgan, for his Paper on the Advan- 
tazes of Motor-driven Printing Machines“; O. B. Rattenbury, 
for his Paper on “Doncaster Corporation Tramways 7+ and 
J. V. Thomas, for his Paper on the “Gloucester Electricity 
and ltefuse Destructor Works." 

Wireless Telegraph Notes.—Instructions have been given 
by the Adiniralty for a wireless telegraph station to he estab- 
lished at Felixstowe, now the new base port for the Medway 
Destroyer Instructional Flotilla. The dockyard authorities 
at Sheerness will superintend the installation. A detailed 
description of Herr E. Ruhmer’s system of wireless telephony by 
means of an are lamp and selenium cell was given in The Elec- 
triewn, Vol. I.., p. 95. Since then the apparatus has been 
modified by the addition of a few simple auxiliary instruments, 
rendering it possible to use the installation for communica- 
tions either hy telephone or telegraph. The telegraphic signals 
are received on the telephone, and, since it is possible to adjust 
the pitch of the tone to any desired height, a clear telegraphic 
intercourse is said to be still possible in conditions of weather 
which render telephonic communication unsatisfactory. In 
the ease of telegraphic transmission, continuous current, which 
is rapidly interrupted. by means of a mechanical device, is 
superposed on the continuous current feeding the arc. A 
Morse tapping device serves in the usual way as transmitter, 
closing the cireuit of the rapidly interrupted working current 
for longer or smaller intervals, corresponding to the sending of 
dashes and dots. A bell arrangement is used for ringing up.—— 
A correspondent, writing to the -fiericon Electrician, describes 
a curious effect which occurred owing to a coherer being 
carthed through a lightning conductor. In the course of some 
experiments in wireless telegraphy one terminal of the coherer 
was connected to a zinc plate, thoroughly insulated from earth, 
and the other to a lightning conductor. During the night a 
storm took place, and in the morning the coherer tube was 
found melted in two, the iron and copper filings blackened and 
burned, and the sealing wax, which had surrounded the coherer 
tube, melted off. It is suggested that the capacitv of the zinc 
plate caused the lightning discharges to oscillate between the 
lightning rod and the plate and thus overheat the filings 
sufficiently to melt the tube. l 


High-speed Railway Trials.—In our last issue the recent 
developments with regard to the speed attained on the Marien- 
felde-Zossen experimental railway were recorded, and below 
will be found some further data, pertaining mostly to technical 
details of the line, and quoted from the FleMtrotechnischer 
IV ei,. It will be remembered that with the original per- 
manent way, speeds exceeding 160km. per hour were not 
ventured upon, because at this speed even the cars ran very 
joltingly, the rails showed signs of bending, and cracks were 
observed in the iron sleepers. The new rails are of the heavy 
standard tvpe used on the express routes of the Prussian State 
Railways. They weigh 41kg. per metre, and were laid in lengths 
of 12 metres, the support being by means of 18 sleepers of pine 
wood per length of rail. Broken basalt was employ ed as ballast. 
As a preventative measure against derailment, a guide rail was 


laid along each rail, the slot being 50mm. wide. So far, these 
guide rails do not seem to have come into actual use. It is 
said that the cars now run as quietly at 200km. per hour as 
formerly at from 130km. to 140km. per hour, and that it was 
possible for the passengers to write notes when either standing 
or sitting in the moving car at its highest speeds. The 
primary voltage during the successful runs was 14,000 volts. 
Some trouble had previously been experienced in the trans- 
mission line, inasmuch as, at a speed of about 180km. per 
hour, the line conductors and poles began to vibrate violently ; 
some poles and conductors were consequently broken, 
causing short-circnits. Since, however, the collecting bows 
have heen made lighter and were better sprung, no further 
trouble has been experienced in this direction. Some improve- 
ments were effected also with regard to the cars :—The wheel- 
base of the bogies was increased from 3:5 to 5 metres, and the 
centre-pivot was allowed a certain lateral movement. It is 
stated that the air pressure at the highest speeds was so great 
that sparrows were caught and held against the front of the car. 


Tubines for the Pennsylvania Railway Plant.—An order for 
three steam turbines of the largest size has recently been 
placed with the Westinghouse Machine Co., East Pittsburg, 
Pa., by Westinghouse, Church, Kerr & Co., acting as engineers 
and constructors for the Pennsylvania Railway in connection 
with the New York terminal equipment. These machines will 
form the initial installation in the new Long Island power 
house, of which the construction is just beginning, and which 
will provide power for traction in the tunnels for the Hudson 
and East Rivers and the New York terminal at Thirty-second- 
street and Seventh-avenue, and alsosuch part of the Long Island 
Railway system as is in process of conversion to electric traction. 
The turbines will be of the horizontal short-barrelled type 
mounted upon a single bedplate, resulting in a particularly com- 
pact arrangement and great economy of floor space. They will 
have a capacity of approximately 7,400 .I. P. each, and will 
drive 5,500kw. three-phase generators operating in parallel. 
Their overload capacity will be over 11,000 H.P., and each 
turbine will be provided with a by-pass automatically con- 
trolled by the governor to accommodate abnormal fluctuations 
in load. This will also permit operation at full load non-con- 
densing. The turbine equipment will operate under conditions 
favourable to the attainment of high economy—viz., 2001h. 
steam pressure at the throttle, 28in. vacuum and 175°F. 
superheat. The generator will be directly connected to 
the turbine shaft through a flexible coupling, each sec- 
tion of the unit having two bearings of ample proportions, 
thus avoiding shaft stresses. The three-phase winding 
wil deliver current «directly to the distribution system 
at 11,000 volts, no step-up transformers being employed. 
The machines will be separately excited, and will carry full 
load continuously at 100 to 80 per cent. power-factor, with 
a rise in temperature of 35°C., or 50 per cent. overload 
for two hours with an increase in temperature rise of slightly 
over 50 per cent. Each turbo unit will thus be capable of 
delivering 8,250kw. for reasonable intervals, and considerably 
in excess of this figure during momentary load fluctuations. 
The entire equipment will be delivered by July, 1904, one year 
from the date of contract. We are indebted to the Electrical 
World of New York for the above particulars. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


TO-DAY Friday), October 16th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
S p.m, Ordinary General Meeting at Storey's-gate. 
read: The Newcomen Engine,“ by H. Davey. 
SATURDAY, October 17th. 
JUNIOR INSTITUTION OF ENGINEERS. 
3pm. Visit to the New Vauxhall Bridge Works. 
Westminster entrance. 
THURSDAY, October 22nd. 
INSTITUTION oF ELECTRICAL ENGINEERS: LEEDS Local. SECTION. 
S p.m, Ordinary Meeting. Paper to be rend: Some Notes on 
Steam Turbo-electric Generating Plants," by G. Wilkinson. 
FRIDAY, October 23rd. 
JUNIOR INSTITUTION OF ENGINEERS. 
S p.m. Annual General Meeting at the Westminster Palace Hotel, 


Paper to be 


Assemble at 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER pD’ALBE. | 


Influence of Pressure upon Resistrace.—In 1899 S. Lussana 
announced that he had discovered an effect of pressure upon 
electrical resistance in the sense that the resistance of a metal 
diminishes with Increasing pressure, but more and more slowly 
as the pressure increases, Also, that this diminution is not 
solely due to a squeezing together of the molecules, but also to 
a variation of the molecular velocity, and that the effect is 
greatest in pure metals as distinct from alloys. These results 
have since been confirmed by Lisel, who put the relation 
between the resistance at p atmospheres, and that at zero pres- 
sure into the formula : 

* > rol + yp + op”), 


where the coefficient y is always negative for pure metals and 
6 is positive. According to Lisell, y would be — 35:92 and 
6 0-86 for silver. Lussana gives these figures as - 31:2 and 0 
respectively, whereas for lead he gives —197°4 and 17:6 
respectively. The only point in which the two physicists 
seriously differ is that Lussana believes there is a permanent 
as well as a temporary eflect. But such discrepancies may 
arise from the difficulty of accurately measuring the hydraulic 
pressure, and from the fact that y diminishes with increasing 
temperature. 
S. Lussana, Nuovo Cimento, May, 1903.) 


Influence of Electric Wares upon a Mercury Jet. A. Trow- 
bridge and L. Amaduzzi have studied the effect produced by 
electric waves upon a jet of mercury falling into mercury 
through an electrolyte, the whole jet being immersed in the 
latter, and Issuing from a capillary glass tube. They found 
that the waves produce a distinct eflect, but that effect varies 
in an apparently arbitrary manner. Sometimes the jet is 
stopped, sometimes it flows more freely, and sometimes a 
spark is produced in the capillary tube capable of cracking it. 
The authors made a circuit by connecting the mercury jet 
with the mercury reservoir at the bottom of the electrolyte 
through an external circuit, in which they inserted a resis- 
tance, a capacity, an inductance and a telephone, together or 
separately. They directed the jet slantingly downwards, so 
that its initial velocity could be judged by its curvature. The 
sound in the telephone altered considerably with the elements 
of the circuit, which represented, in. fact, a Righi or Duddell 
oscillator reduced to its simplest form. The authors found 
that the effect depended upon the initial phase of the imping- 
ing wave, accelerating or retarding the jet accordingly as the 
impinging E.M.F. corresponded ‘with that of the mercury- 
electrolyte couple or the reverse. 

'TrowpripGr and Axapvzzr, Nuovo Cimento, May, 1903 ] 


Tonisation by Point Dischurges.— According to A. Righi, the 
process in the neighbourhood of an electrified point discharging 
through air is this: Ions are shot out from the point in "the 
direction of the electric lines of force. The tendency to pro- 
ceed in a direction tangential to the lines of force is arrested 
by collisions with neutral molecules, and, on the whole, the 
ions practically trace out the lines of force. If a metallic 
plate of opposite charge is placed near the point, the lines of 
force, and, therefore, also the ions, converge upon the plate. 
But if the plate has perforations, a ‘number of ions will escape 
into the zero field beyond. It is these escaped ions that the 
author has specially investigated. He substituted a brass net 
for the plate, and enclosed the point and the influence machine 
in a metallic box of which the brass net formed part. He 
proved the presence of escaped ions outside by means of an 
electrometer. He found that the current and the voltage so 
obtained had a maximum, not close to the net, but at some 
distance from it, amounting to 20mm. in the case of positive 
and 30mm. in the case of negative ions. The negative ions were 
the more numerous. He also obtained electric shadows of 
conductors by means of red lead and sulphur powder. 


[A. Riour, Nuovo Cimento, May, 1903.] 


Sparking Through Dielectrics—A. Maresca points out the 
desirability of obtaining accurate data with regard to the 
energy consumed by sparks passing through liquid dielectries, 
in view of the increasing use of such arrangements in wave 
apparatus. He determined the energy by means of the appa- 
ratus shown in the diagram, where H is a Holtz machine with 
terminals at S, C,C, are condensers, R a capillary water resis- 
tance, C a Cardani petroleum thermometer, and P a spark 
micrometer immersed in the liquid under investigation. 
The method was the following: — The total energy deve- 
loped by the Holtz machine was determined by a 
calorimetric method, and found to be constant under the 

various conditions of the experiments. Next, the spark 
micrometer was adjusted and immersed, and the displacement 
of the menisens in the thermometer for a certain number of 
sparks was observed. The conductors all being of heavy 
section, the dissipation of energy was practically confined to 
the petroleum thermometer and the spark-gap. By deducting, 
therefore, that dissipated in the thermometer as shown by the 
meniscus, the consumption of energy in the spark-gap was 
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obtained. The fraction of the total energy consumel wa 


found to be 0:21 in water, 0:09 in olive oil, 0:15 in alcohol NE 
petroleum, and 0708 in sulphuric ether and vaseline oil. The 
energy, after an initial value, grows linearly with the spark- 
length. In air, the pr oportion of energy consumed is rather 
lower, but the general course of the phenomena i is the same. 
LA. ManEsca, Nuovo Cimento, May, 1903.) 


The Cause of the. Earths Maqnetisinn—W. Sutherland pro- 
poses a moditication of his own theory of terrestrial mag- 
netism. For the supposed cosmical separation of large charges 
of the two electricities in the interior of the earth, he sub- 
stitutes an inequality in the distribution of its atomic charges. 
Such an inequality must produce magnetism in any rotating 
body. Every ordinary molecule involves in its own existence 
that of at least one positive and one negative electron. The 
whole earth, then, contains two opposite enormous charges of 
electricity. These char wes are so nearly equally distributed 
throughout the earth that they produce no external electrical 
eflect ; they help to hold the atoms together in chemical com- 
bination, and they cause the cohesion of the earth's material 
with the assistance of gravitation. If the two charges of 
electricity were distributed through the earth in abso- 
lute equality, their magnetic fields would exactly neu- 


tralise one another, and we should have no terrestrial 
magnetism. But the author shows that if the negative 
and the positive electricity in the earth are spread 


over concentric spheres whose radin differ by only the 
diameter of a single molecule, they can account for the earth’s 
primary magnetic ‘field. This separation of the two electricities 
would produce no external electric effect. It implies a minute 
tendency of each negative electron of a molecular doublet to 
turn further from the centre of the earth than each positive 
electron does. Such a distribution is suggested by the greater 
attraction exerted by metals upon positive than upon negative 
electricity. On this theory, magnetism must be a property of 
all rotating bodies, though it is inappreciable unless the bodies 
are large enough. The effect of the sun's magnetic field on 
the earth is infinitesimal except in an indirect way. It 
remains to prove a general difference in the attraction of 
matter for the two kinds of electricity. 
W. SUTHERLAND, Terr. Magn., June, 1903]. 
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THE SIEMENS-SCHUCKERT MULTIPLE UNIT 
TRAIN CONTROL. 


In the following will be found a description of the Siemens- 
Schuckert system of multiple unit train control, which, after 
having been tested under working conditions, has recently 
been employed on the Overhead and Underground Railway of 
Berlin. A pneumatic system has been adopted for the actual 
working of the controllers, the air valves being electrically 
actuated by a low-voltage current. Two separate drum-pattern 
controllers—viz., a reversing controller. and a speed controller, 
both built on standard lines—are provided. The last.named 
controller has two chief stops, one corresponding to the series 
position of the motors, the other to the parallel position; but 
the arrangement is such that the drum may be made to stop 
in any intermediate position. To ensure the prompt working 


Regulator for Limiting tne 
Speed of the Speed Controller 


communication with the atmosphere is restored. At the ends 
of the piston rods are two projections A,, As, and between these 
and B, B, two small wheels, k, and 4,, move, these, as well 
as a third wheel, kẹ, being fixed to a three-armed crank H. 
The latter is free to turn on a horizontal spindle F. S, the speed 
controller, is operated by means of a pinion s and a rack f, at the 
end of which a head, R, has been provided. At the other end 
is fixed a piston, N, working in the cylinder I, this being in 
continual communication with the compressed air supply. 
The permanent pressure upon N is approximately half of that in 
either of the two cylinders E, E.. The two lugs J, ^ which are 
indicated in Fig. 1, form part of the head R; they serve, in 
conjunction with the two catches Ci, C,, to limit the travel of 
the rack in the series position. As shown, the two pistons 
N and Q are rigidly connected together, Q working within the 
cylinder K, which is filled with oil. A tube, 7, connects this 
with the valve box T, from which a port, u, leads into W, which 


The dotted lines indicate the Position of 
the Device in the Series Position 
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FIG. I.—DHAORAMMATIC SKETCH. 


of the switching-off arrangement in the case of a train break - 
ing in two, the current operating the valve mechanism is left 
continuously flowing during the time the train is running. A 
breakage of this control current eircuit from any reason causes 
the motors to be switched off. 

Fig. 1 gives a diagrammatic sketch of the Siemens-Schuckert 
system. The two-air cylinders E, E, on the right-hand side, 
serve to operate not only the reversing controller, but also the 
speed controller, both of which, as well as the motorman's 
switch, are represented diagrammatically in Fig. 1. As will 
be seen, the air cylinders are connected by pipes r}, 7, to the 
valve boxes V., V, the valves being operated by the solenoids 
M, M, As long as these are not energised, the air cylinders 
communicate with the atmosphere ; but when they are energised 
the lower valve is closed and the upper one is opened, with 
the result that compressed air passes from the supply pipe L 
to the cylinders Ei, E; these remaining under pressure until, 
through the cutting off of the current, the valve drops, and 


is, by means of a non-return valve, X, in communication 
with K. The valve U is directly actuated by a solenoid, Ms. 
In Fig. 1, the developed diagram of the three controllers is 
given, and the path the current takes on starting and when 
the car is running can be clearly followed. When, for instance, 
the motorman's switch has been brought to the position 
marked Forwards series" b, the current passes from the low- 
tension source to I, then over II, II, 1, cable 1, 5, 12, 6 and to 
the solenoid M,, returning through the earth connection. An 
alternative path for the current is from contact 2, and over 
2, cable 2, overload cutout 16 and solenoid M; to earth. On M, 
becoming energised, compressed air is admitted to cylinder Ei, 
and, since at the same time the valve U is attracted by M, 
and uncovers v, oil can escape from K to W. As the pressure 
in E, is then greater than the counter-pressure on N, 
the piston of E, the projection A, the head R and 
the rack / begin to move, the speed controller S being 
thereby actuated. In the early part of this movement the 
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projection on B, catches the small wheel k, and causes the 
three-armed crank referred to above to turn round the pivot 
F, thus setting and locking the reversing controller, which is 
mechanically connected therewith, in the “forward” position 


r 
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(dotted). Simultaneously the catch C, is lifted into the dotted 
position by the piston rod B, passing underneath the small 
wheel ô. It will be seen that by the movement of the 
reversing controller the connection between 7 and 8 (by way 
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Fic, 8.—Front or Car. 


of 13) has been broken, the new connection between 7 and 11 
(by way of 14) being made. The speed with which these 
movements take place is regulated, first by the value U, and 
secondly by the overload cutout 16, which opens the circuit to 
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M, as soon as the motor current exceeds a predetermined 
limit. It lies, however, in the power of the motorman to 
stop the movement at any time by moving the handle of 
his switch over to the position marked a. The movement of 


Regulator for Limiting the 
Speed of the Speed Controller 
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Fic. 2.—INSTALLATION OF 
Pneumatic SWITCH GEAR 
BELOW THE Car FLOOR. 
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the rack continues, until the lug k, knocks against catch C.“ In 
this position the motors are grouped in series, and the contact 
piece 16 of the speed controller has made connection between 
9 and 10. To attain full speed, the motorman now brings his 


Fic. 4.—InTExIOR oF MoroRMAN'S Can. 


handle to the position marked Forwards in parallel“ b, and 
current now flows from I, over 3,, 3, cable 3, 9, 16, 10, 11, 14, 
7 to M, which, on being energised, lifts valve V, thus admit- 
ting compressed air to the cylinder E, Its piston moves a 
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short distance —i. e., until A, strikes the small wheel . This 
movement is sufficient, however, to press down the catch C.. 
This allows À, to move again, and consequently the rack 
continues its forward motion. As will be seen from the 
diagram, the speed controller, just after having resumed its 
movement, disconnects the contacts 9 and 10, thus cutting off 
the current to M, and causing its valve to drop. The cylinder 
E, is, by this means put into communication with the atmo- 
sphere. For stopping, the motorman's switch is brought to 
the position marked ‘ Off,” all circuits being then interrupted. 
Piston E, is forced back into its starting position by the pres- 
sure prevailing in the cylinder I, and the oil in W flows past 
the valve X into the cylinder K. The speed controller S is 
rotated backwards, and, after it has opened the motor connec- 
tions, the projection A, presses Iii. e., also the reversing con- 
troller—into its central position. Since the motor connections 
are first cut out by the speed controller, no sparking at the 
reversing controiler can occur. 


Fic. 5.—WonkiNG AND REVERSING CYLINDERS. 


For running the car backwards the motorman brings his 
switch into the position marked“ Backwards-series " b, and it 
will be noticed—by following up the connections—that M,, 
on becoming energised, lifts the valve V, and admits air to 
the cylinder E, The reversing controller is now brought to 
the ‘‘ Backwards” position, but the speed controller is acted 
upon in the same manner as before. 

A parallel connection of the motors for running backwards 
has been purposely omitted. The “ backward series" connec- 
tion may be used as an emergency brake, the overload cutout 16 
acting also in this case as a protection against injurious currents. 
It will be noticed that the interlocking principle has been 
widely adopted, so that the device is as nearly “fool-proof” as 
possible. 

Fig. 2 shows the arrangement as actually fitted to a car. 
To save room the working cylinders E,, E, are placed side by 
side, and the construction with regard to the head R mentioned 
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in connection with the diagrammatic sketch has been replaced 
by a system of racks and pinions. The pistons of Ei, E; and I 
(the reversing cylinder) are connected to the racks 1, f, and f, 
which engage with the gear wheels z,, zand 2,, the first of which 
turns loose on the shaft /, whereas the latter two gear wheels 
are keyed to it. A coupling, &, connects this shaft / to that of 
the speed controller. Two lugs, m and n, are fitted to the centre 
wheel z,, and correspond to the lugs o and p of the wheels 
22 and z, respectively. By means of these lugs, a mechanical 
connection between the working cylinders and the reversin 
cylinder is obtained. Shaft F carries the three-armed GEB 
with its three wheels Ii, k, and x, which are acted upon by the 
projections A, and A, and the elevations B, and B, By means 
of bevel gear and a coupling, j, the motion is transmitted to 
the reversing controller. 

All other details can be obtained from the figure. The 
contacts of the speed controller are fitted with powerful magnet 
blow-outs. Arrangements also have been made to enable 
one or the other motor to be quickly cut out; the car in this 
case is then run with one motor only. 

Figs. 3, 4 and 5 relate to an actual installation on a car. 
It will be noted that the arrangement is placed vertically ; the 
principle of the device remains, of course, the same. 


THE LODGE-MUIRHEAD MILITARY WIRELESS 
TELEGRAPH APPARATUS. 


Sir Oliver Lodge and Dr. Muirhead are quietly developing 
their system of wireless telegraphy, and an interesting appli- 
cation of it is in the portable apparatus for military purposes 
which they have just completed, and two sets of which 
were employed during the recent army manceuvres. 

One of the first essentials for work of this character is that 
those in charge of the apparatus should be able to erect it and 
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Fic. 1.—Sxetcu or Fido. 8 IN Sır OLIVER LOoDOE's PATENT 
No. 11,575 or 1897. 


remove it with the utmost celerity, and, therefore, the design 
of the aerial and its supports is of extreme importance. We 
believe that we are not wrong in stating that Sir Oliver Lodge 
has consistently been of opinion that accurate tuning between 
the sending and receiving circuits was of more importance 
than mere height of the aerial, and it appears from announce- 
ments made by Mr. Marconi to reporters of the daily press 
that this investigator is now adopting the same view a8 
he has even stated his intention, if reports be correct, of 
reducing the heights of the conductors employed for signalling 
across the Atlantic. From the military stand-point, the erec- 
tion of a high air-wire is, of course, extremely troublesome. 
High poles are a nuisance to transport from one place to 
another, and, moreover, the supporting tackle for them 18 
cumbersome and takes time to erect. Balloons and kites have 
been tried with occasional success, but if the fullest advan- 
tages of tuning are to be enjoyed, it is evident that a wire 
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attached to a balloon or kite, and continually swaying about 
and altering its position with regard to the ground, is not an 
ideal capacity for tuning purposes. The Lodge-Muirhead 
aerial for use on temporary stations up to about 20 miles apart 
is only 46ft. in height, and it has been found that it can be 
erected from start to finish in 40 minutes, and taken down and 
packed up again in 45 minutes. 


made up of four triangles of wire, the eight ends of which 
are threaded through wooden battens so that they are brought 
down to the apparatus below ; the battens are fixed to the top 
of the pole through insulators. In Fig. 3 the battens are shown 
with the insulators turned outwards instead of inwards for the 
sake of clearness. The lower capacity area is not formed by an 
ordinary earth, whose resistance has usually no definite value 


* - ~~ 
ru a ee =~ E 
= Se. > ss - 
"Ax rc ee E d 2 .- 
a ae ee — 
— -— = "UAE — 
A c —— 
— à * 


Coppe 14 Netting - 


Fic. 2. RocH PERSPECTIVE DIAGRAM oF AERIAL. 


In the design of the aerial, Sir Oliver Lodge has adopted the 
roof principle, which is one of the alternative methods sketched 
in his famous patent, No. 11,575 of 1897. The drawing from 
the patent is reproduced in Fig. 1, and it is seen that in prin- 
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Fic. 3.— PLAN AND ELEVATION oF AERIAL. 


ciple it is an upright pyramid, and the exact reverse of the 
inverted pyramid adopted by Mr. Marconi at Poldhu and his 
other large power stations. Figs. 2 and 3 are sketches show- 
ing how this is put into practice, Fig. 2 being a rough perspec- 
tive view, and Fig. 3 a plan and elevation. The “roof” is 


in the case of temporarily erected stations, but by a copper 
netting and plates disposed as seen in Fig. 2, and simply laid on 
the ground, so that “earth” does not constitute the lower 
capacity area. The width of the upper capacity area is 120ft., 
and the lower capacity area extends 6ft. further out. 

Fig. 5 shows the cart in which the wireless telegraph 
apparatus is carried, and the interior of which is the operating 
room seen in Fig. 6. The pole is not carried in the cart 
shown in the illustration ; it may either be on a separate cart 
or else be fastened to the top of the one carrying the apparatus. 
The former method was adopted during the manœuvres, probably 
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Receiving Circuit. 


so as not to make the cart too heavy, as rough country has 
often to be traversed. It may be mentioned that the aerial 
wire itself, which is of No. 14 S.W.G. copper, weighs about 
40lb., the pole weighs about 4 cwt., the netting, &c., about 
3 cwt., and the van, with the instruments, roughly half a ton. 

Fig. 4 shows diagrammatically the arrangement of the send- 
ing and receiving circuits. An “open” circuit is employed, 
the aerial on the one side, and the capacity, adjustable induc- 
tance and wire netting, &c., on the other, being connected 
directly to the spark knobs of the secondary of the induction 
coil in the case of the transmitting circuit. For receiving, the 
aerial is connected to the primary of the“ jigger,” whose other 
terminal goes straight to the wire netting, &c., and in this case 
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an adjustment is possible by changing the jigger. The secondary 
circuit of the receiving station consists of a Lodge revolving 
disc coherer and a syphon recorder, current being supplied from 
two storage cells through a potentiometer. The sy phon recorder 


Fire. 5.— WikkLEsS TELEGRAPH CART. 


is bridged by an adjustable condenser. The instruments 
themselves are the same as those described in the article on 
the Lodge-Muirhead system published in our issue of March 
27th. 


Fic. 6.— Is Tr. R10 oF Cant, WITH APPARATUS READY FOR OPERATING. 


About the particulars of working during the military man- 
«euvres we are, of course, not justified in speaking. We may 
say, however, that although supplied only at a fortnight’s 
notice, the sets acted well and did admirable service, quite 
fulfilling the anticipations of the makers. 


Electric Light Buoys.— Knginecriny News of New York states 
that the buoys using electric light, several of which have been 
used for some years in New York Harbour to mark the ship 
channel in the lower bay, have now been abandoned, and the 
power station on Sandy Hook which supplied them with 
current has been closed. The electric buoys have given more 
or less trouble, mainly because of damaging and breaking of the 
supply cables by ice or other causes. They have been replaced 
hy the regular style cf Pintseh cas buov. 


ON THE COMPENSATION AND COMPOUNDING OF 
ALTERNATING-CURRENT GENERATORS. 


BY H. S. MEYER. 


Mr. Heyland’s interesting notes in The Electrician of 
October ?nd, and the editorial comments on the same, induce 
the writer to submit the following short remarks on the 
subject of compensated and compounded generators of the 
Heyland type, trusting that they will prove of interest. 
“ Audiatur et altera pars." 

While again acknowledging the ingenuity of Mr. Heyland's 
scheme, commercial superiority " over the standard revolving 
field type can scarcely be admitted for either his asynchronous 
or synchronous generator. In the author's opinion a “ com- 
mercially superior" machine is that in which the money 
invested in first cost, cost of operation, cost of maintenance 
and cost of spares is a minimum after a certain length of time. 


First Cost. —We are told that Mr. Heyland's synchronous 
generator ought to be cheaper, since a larger armature reaction 
is here permissible than with a normal generator of close 
regulation However, the diameter in both types of machine 
must be the same, as this is chiefly determined by the number 
of poles. "Therefore, a saving can only be obtained in the 
width of the machine. Now, while the cost of an alternating- 
current generator is reduced approximately as the square of 
the reduction in diameter, it will only be reduced as about one- 
half the reduction in width. Therefore the gain in this direc- 
tion cannot be very great. On the other hand, the standard 
machine allows in most cases the use of a copper strip winding 
on the field poles, which is more economical and cheaper than 
a multiple wire winding of the same heating with its number 
of connections to the commutator. Furthermore, if a special 
exciting winding on the stator is used, a considerable extra 
amount in material and labour is involved. This, and the 
larger slots necessary for this winding, will considerably reduce 
the gain obtainable by the higher armature reaction permissible. 

The cross-connected commutator with its three or six brush- 
studs for carrying the exciting and compounding current 
stands against the standard exciter. The eight connecting 
wires between the commutator and the field winding stand 
against the two wires between the exciter brushes and the 
slip ring brushes, together with the slip rings and two con- 
necting wires to the field. For ordinary high-speed machines 
there will not be much difference in the cost of the two 
different items, consilering that material is a much less 
important item than labour. Here it must be remembered 
that the exciter in most cases is a modified standard direct- 
current machine, and therefore its cost will be comparatively 
low, whilst the self-exciting commutator has to be made up 
specially adapted to each kind of generator, and also must be 
sufficiently large to carry the necessary exciting and compound- 
ing current. Furthermore, the multiplicity.of connections in 
the latter case will add to balance the two costs. 

For slow speed machines the conditions will be much more 
unfavourable to the Heyland machines. While here the 
exciter in the majority of cases will be separately driven, and, 
therefore, can be a standard direet-current machine, the com- 
mutator of the Heyland machine, on the other hand—owing 
to the number of poles—will take enormous dimensions, as for 
instance, in the case of a 64-polar machine. As mentioned by 
Mr. Heylaud in a previous publication, it is advisable to use 
six or even 12 segments per pole in larger machines, so as to 
reduce the exciting current by allowing a higher excitation 
voltage. This will give for the 64-polar machine 384 or 768 
segments respectively. The mechanical construction of such 
a commutator wust be exceedingly difficult, and the cost due 
to the complicated cross. connection ought to be excessive. 
For this reason it may be safely said that for generators with 
a large number of poles—say exceeding 20— the cost of the 
commutator and its connections should be considerably higher 
than that of the corresponding standard exciter. 

Before leaving the question of first cost, it should be men- 
tioned that instead of using the stator winding direetly for 
excitation or compounding, in some cases it seems to be 
necessary to provide a three-phase pressure transformer, and 
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three-current transformers for compounding in addition to the 
three-legged regulating resistance. These, with the necessary 
wiring, would certainly not tend to simplify the generating 
station. 


Cost of Operation —Under this heading the question of effi- 
ciency must be discussed. Assuming that, due to the smaller 
amount of iron in the stator, and due to the reduced copper 
section required for excitation, a gain in efficiency is possible ; 
this ought to be more than set off by the larger brush contact 
and friction losses in the commutator, and by the losses incurred 
through compounding and in the accessories. The saving in 
exciting power, particularly in high-speed machines, can only 
be very small, since in modern machines having an inherent 
regulation of about 6 per cent. at full non-inductive load, the 
total excitation should not be more than 1 per cent. of the 
output of the generator. On the other hand, I have shown 
in my notes on “Compensated Induction Motors” (see Elec- 
friran of September lith) that the commutator losses with 
the large currents required for compounding must be con- 
siderable ; so, all in all, a gain in total efficiency can scarcely 
be expected. Now in regard to attendance. The writer 
thinks that even the most ardent advocates of the Hevland 
generator will not claim that by using this type of machine 
the switchboard attendant can be entirely done away with, 
though undoubtedly his work would be somewhat easier as 
long as everything goes right. 

Cost of Mainten mee.—This should be about the same in both 
cases, though in large slow-speed machines the advantage is 
decidedly on the side of the standard machine, as the wear of 
the large commutator must be appreciable. 


Cost of Spores. — This is a most important item, which, 
according to the writer’s opinion, turns the scales altogether 
in favour of the standard generator. Inthe Heyland machine, 
the commutator and all the accessories form an inherent part 
of the generator. If anything goes wrong anywhere, the 
whole generator has to be shut down, and cannot be used again 
until the broken link in the chain has been replaced. In the 
standard generator, even with a direct-connected exciter, the 
generator remains entirely independent, and in case anything 
should happen to the exciter cirenit—which, undoubtedly, in 
both cases is the weakest point of the generating system— 
another exciter will usually be available, and no shut down of 
the generator is required. For this reason a generating plant 
with Heyland machines would seem to require in all cases a 
spare generating set with all accessories, where a spare or amply- 
proportioned exciter would do if standard machines are used. 


Value of Self-ereitution and Compounding.—Self-excitation as 
used by Mr. Heyland, except for small machines of few poles, 
seems, for the reason given above, rather a step backwards, 
particularly if, as in asynchronous generators, an initial 
impulse has to be given before the machine will excite itself. 
An automatic regulation of the voltage is undoubtedly of 
great value in small plants with lighting and power load. 
Here the standard generator cannot economically be built for 
a close regulation, and the attendant, who at the same time is 
in charge of the engine, cannot give the necessary attention to 
the regulation of the voltage. In larger plants —at least, in 
the majority of cases—the fluctuations are of such a character 
that they can be readily taken care of by the switchboard 
attendant. However, if automatic regulation is desired, it can 
also be obtained in a satisfactory manner with any standard 
generator. The writer here wishes to refer to an invention 
which has recently been brought out by the British Thomson- 
Houston Co., and which has given most excellent results. The 
principle involved in this method of voltage control is the 
working of a relay which rapidly opens and closes a circuit, 
shunting the rheostat in the exciter field. As it is controlled 
by the voltage of the alternator, it will immediately act onany 
change in voltage, whether it be can-ed by non inductive or 
inductive load, or by a drop in speed of the engine. It is the 
latter point which makes the device particularly valuable, as 
the drop in speed due to the prime mover in many cases i+ 
appreciably noticeable, even if the generator itself tends to 
regulate for constant voltage. Also compounding for line 
drop can be equally well obtained. 


To return to the Heyland gencrator, the above expression 
of opinion is based on the meagre data available at present. 
Perhaps it may be somewhat modified if, as suggested in the 
editorial of The Electrician of October 2nd, further particulars 
obtained in actual operation are given, especially as to costs, 
operation and efficiency ; but as the main objections discussed 
above are not affected hereby, its usefulness, in the writers 
opinion, will always remain limited. | 


SINGLE-PHASE RAILWAY. 


In the following are some notes on an experimental German rail- 
way, operated by means of high voltage single-phase current. The 
installation was carried out by the Union Elektricitüts Gesellschaft 
of Berlin, to whom we are indebted for these particulars :— 

The tests have been carried out in conjunction with the Prussian 
railway department on the railway line between Niederschöneweide 


Fie. 1.—ConstrectTioN oF OVERHEAD LINE. 


and Spindlersfeld, the length being 42km. The company inform 
us that they had concluded their tests on a 30 HP. single-phase 
motor for 25 ~ per sec., which proved to be most satisfactory, a3 far 
back as December, 1902. The motor car, which is now running daily 


FIG. 2.--Moron Car. 


on the line in question, was tested at their works in July last, and 
has been in actual service on the line Niederschónewei1le-Spindlers- 
feld since August 15th Since then the motor car is reported to have 
run 33 journeys daily to the entire satisfaction of everyone concerned. 

Single phase current is conveyed directly to the motors at a pres- 
sure ot 6,000 volts and at 25 - persec. Fig. shows the arrange- 
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ment of the line equipment, and from Fig. 2 it will be gathered 
that the current is collected from the trolley wire by means of two 
bow collectors. The trolley wire is suspended from two steel sus- 
pension wires about every 3 metres. The car is fitted with two 
120 fl. p. motors and weighs complete 52 tons, only 6 tons of which 
is accounted for by the electrical equipment. Resistances are 
employed for starting and regulating the speed of the motore, and 
the controlling, in the case of several cars, can be carried out on the 
multiple-unit system. 
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Fic. 3.—Characteristic curves of 30 f. . Motor at 5,500 volts, 25 ~ per sec. 
Gear ratio 1: 4.26. Diameter of running wheels, 1 metre. 


In connection with the tests of the single-phase motors referred to 
above, the Union Elektricitüts Gesellschaft state that, in consequence 
of the satisfactory results then obtained, they received an order for 
20 complete motor cars from the Belgian Société Nationale des 
Chemins de Fer Vicinaux, intended for use on a railway line in the 
Borinage, which is 20km. long. The characteristic curves of these 
30 H.P. motors are given in Fig. 3, 


THE ECONOMY OF A TYPICAL AMERICAN 
INTERURBAN SYSTEM. 


BY PERCIVAL E. FANSLER. 


(Concluded from p. 936.) 


The tests here described were made on the rolling stock of the 
Union Traetion Co. of Indiana, the inain object being to investigate 
the character of the load imposed upon motors, to determine the 
heating effect due to operation under normal conditions, and to 
devise some logical basis for the rating of motors, by means of which 
a motor may be subjected to a '*shop test " under conditions the 
equivalent of, if not similar to, a road test under the given condi. 
tions of service. Although the majority of the runs were made 
during the general test of the system, some were made at a later 
date and under entirely different conditions. If a motor be sub- 
jected to a varying load, the heating at every instant is propor- 
tional to the square of the instantaneous value of the current, so 
that, if the square of the instantaneous values of the current be 
plotted and the curve thus obtained integrated and its average value 
determined, the square root of this value will be the current which, 
if supplied continuously to the motor for the same length of time 
as the varying current, will produce the same heating effect. 
Although this method may be successfully carried out, it is exceed- 
ingly tedious if applied to a run of any length, and the following 


method, which 1s very simple, was resorted to to obtain the desired 
results. 

A Thomson recording wattmeter furnished with a pressure coil 
designed for low voltage was inserted with its current coilin series with 
one of the motors, the pressure coil being connected to the terminals of 
the field coil. Now, considering a given run, the difterence in the 
wattmeter readings at the beginning and end, multiplied by the con. 
stant ofthe instrument, will give energy dissipated by the field in the 
form of heat. This energy is represented by EIT or IZ RT. The two 
latter factors are readily determined, T being the time and R the resis. 
tance of the field, this latter being the average of several readings 
taken during the run. By simply extracting the square root of the 
resultant figure, the '* square root of the mean square of the current 
is obtained, and it is upon this value that the shop test should be 
based. At the same time that these records were made, the special 
test car was equipped with a speed indicator, a voltmeter connected 
to indicate the line voltage, a voltmeter connected to the terminals 
of one of the motors and an ammeter connected to the main circuit. 
The speed was read from a voltmeter connected to the terminals of 
a powerful magneto-generator (Fig. 11) which was supported from 
brackets on the rear truck. This generator was belted to a pulley 
on the car axle, and the voltmeter was calibrated to read the speed 
directly in miles per hour. The car was kept in the usual service 
of the road, the instruments being installed in the baggage compart- 
ment. Readings of the line voltage, motor voltage, current and 
speed were made at intervals during periods of acceleration and 
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Fic. 11.—View or MAGNETO-GENERATOR FOR SPEED-COUNTING GEAR. 


retardation, and at 20-second intervals when the speed was constant 
or nearly so. Temperature measurements were also made by 
increase in resistance methods and with thermometers. 

Table XVI. is a summary of the results of a test made upon 
car No. 237 in local service. The column headed“ Ratio of B, A" 
gives the ratios of the data in column B to that in column À 
This ratio, which may be properly termed the“ running factor” of 
the car equipment, gives an indication of the proportional heating 
effect of the power delivered from the feeders under the variable 
conditions of operation; the same ratio taken between the square 
root of the mean square of the current and the kilowatt-hour per 
motor- inile may be termed the “ running factor“ of the motor, and 
is adapted for the comparison of different motor equipments. It 
will be noted that this ratio is practically a constant, as it also is in 
the case of other runs. An analysis of this run brings out some 
interesting points The maximum speed attained was 43 miles per 
hour between Daleville and Yorktown. Between these two points. 
a distance of over 5 miles, only one start was made, and an average 
speed of 38 miles per hour was maintained, the maximum speed being 
very little above the average. The car consumption, then, should 
be low, and an inspection of the table shows this to be the case. The 
maximum current recorded was only 325 amperes, which was pro- 
bably required in the one start made. The minimun voltage was 
475, considerably higher than on any other section of the line. 
excepting the adjacent one and that section in which the Ingalls 
sub-station is located. The square root of the mean square of the 
current, therefore, has a low value, and the table shows this to be 
true. Taking another section of the run, that from “ siding 21 
to Lawrence, we find that it required 20 minutes to run less than 
8 miles, probably on account of the five stops that were made. 
the average being only 22 miles per hour, the maximum 38. This 
naturally ineans & high consumption (2:83kw.-hours per car-mile), 
the square root of the mean square of the current being the highest 
result recorded during the entire run—53. This brings the running 
factor of the car down to 19, the lowest, with one exception. 
recorded on the entire run. 
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Table XVI —Performance of Motors on Car No. 237 on Local 
Trip from Indianapolis to Muncie, March 28, 1902. 


I 1 

" | | | Ave. Max. Kw. hh. Sq. rt Min 

Time ' mw: Speed speed per . min 
— in Start. D a Miles Miles E. PUO sq. Max volts 
min. mes per per mile B/A. cur. | CUT, on 
hour. hour. A. B. line 
Indianapolis 20 12 f. | ] 
Siding 27 .. 9, 8: 10 23 8:27; 22 50 260 345 
Lawrence. 20, 5 T4' 22 38 288 19 | 53 335 405 
Oaklandon... 10 345 27 37 | 2-63! 20 53 300 440 
McCordsville ' 5 1! 2:1 25 37 2˙12 22 47 255 430 
Fortville 8 2 48 36 42 | 1:91) 23 43 265 415 
Ingalls . 2 2 2 40/249) 21 51 275 475 
Pendleton 12 3 47 23 42 | 2:39, 21 49 | 320 390 
Andersson. 23 5 87 23 39 | 229 21 49 370 380 
Chesterfield 15 7 91, 20, 42,298 17 50 365 425 
Daleville .. 5 1 2:0 24 36 1-50 | 24 36 255 525 
Torkd ale 8 1 51, 38 43 | 190 22 41 325 475 
Muncie... 19 8 60| 19 41 284 17 49 320 425 


— — ——— Q — = — 


] 


Indianapolis 


2 | 
Muncie .... 152 50 566, 22 48 | 248) 20 | 49 370 345 
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Table XVIL.—Performance of Motors on Car No. 252 on Local 
Trip from Indianapolis to Muncie, March 924, 1902. 


| Ave. Max. Kw.h. Sq. rt. | 


Time ja, speed speed! per Min. Ave. 
m in |Start. Dist. Miles Miles car- A sq. Max volts 
min. per | per | mile. . e 
| hour. hour. A. B. mot'r 
Indianapoli d n W 
Sidipg27 .. 19| 8 | 84 n | 25 420 23 , or 250 109 
lawrence.) 23 8 | T4 19 38 |3:45| 81 | 106 | 310! 243 
Oaklandon ..: 12 | 5 4°5 | 23 | 40 3 32 32 | 107 280 265 
MeCordsville | 5, 2 2-1 25 36 ,2:63, 37 98 250 329 
Fortville .. 10 3 48 29 | 38 | 6:30] 15 95 240 809 
Ingalls ....| 8 3 | 28, 21 | 89 |172| 57 | 98 270 251 
Pendleton .. 9 2 47 31 42 | 5°78; 22 | 124 260 319 
Anderson .. 32 | 14 87, 16 | 88 | 517, 21 | 109 370 203 
Chesterfield. 14 9 | 91 | 22 | 52 | 3-52] 28 99 390 242 
Daleville ..' 5 2 20 24 | 38 274 | 47 | 128 270 282 
Yorktown ..| 11| 3 | 91! 28 | 48 |282| 26 | 74 270 816 
Muncie .... 21| 6 6:0 17 | 40 |2:94| 40 | 116 285 228 
Indianapolis 5 j 
Mine 1115 62 |566: 20 | 52 2.12 32 | 98 390 237 
Pe ONE PS REN SoS ee es We ore RING MC 
Table XVIII. Limited Run of Car No. 252. 
East-bound. | West-bound. 
Station. | (A) | (B) | | (0 | (D 
Starts. KW.-hrs Sq. rt. Ratio Ratio 84. rt. Kw.-hrs Start 
per car-| mean A/B. C/ D. mean per car- T 
mile. 'sq.cur. | ‘sq. cur. mile. 
M | - 
2 e l 
Adee 10 | 3:14 |1022 | 326 | 300 | 841| 280 | 4 
Siding 15 .. 5 2°23 | 83:5 | 875 || 39:7 | 726 | 1°88 2 
Anderson .. 35:3 | 86°2 2044 4 
Muncie.... | 3 | 237 | 881| 8376 | 864 id 217 2 
Total trip ee 18 E 2:32 87:2 | 31:6 | 36:2 78- 9-10 12 
Kw.-hrs. per ton-mile 675 | .. ee 60:3 » HM 
Kw.-hrs. per trip .. (1812 bs 118-8 P. M 


An allowance of 80 passengers is made per trip at : : 
of 2-25 tona. P g per trip at an estimated weight 


Table XIX.— Variations in Line Voltage between Stations during 
East and West Trips of Car No. 252. 


Station. i Line voltage going east. || Line voltage going west. 
Min | Ave Max. Min Ave. Max. 

2 2 — | puc i es 
indianapolis-. 365 456 | 590 | 335 | 418 | 460 
Siding 27 .... | 
Lawrence. 305 | 446 585 810 442 580 
Oaklardon 350 | 475 580 350 435 540 
MeCordsville 820 , .. 545 330 450 540 
Fortville .. 400 | 422 520 830 412 540 
Ingalls ...... 440 | 483 575 385 482 535 
Pendleton 835 477 580 410 450 535 
Anderson .... 300 406 550 $00 408 540 
Chesterfield .. 410 495 570 335 403 560 
Daleville .... 485 523 545 515 540 560 
Yorktown .... 390 491 560 350 493 575 
Muncie ...... | 380 457 565 | 475 496 555 


Table XX.— Temperature Rise of Motors per Round Trip. 


Sq. root Temperature above atmosphere, degrees Cent. 


No. of car. | mean sq. 


current. Am. No. 1. Am. No. 2. Field No. 1. | Field No. 2. 
252 83 51-5 41:0 59:5 
252 98 59:5 88:5 48:6 
Average .. 88 58:5 39-7 51:0 
237 47 89-0 33:5 84:5 
237 45 86:5 29:5 29:5 
i 46 37:7 81:5 32:0 
i i 
Table XXI.— Comparison of Car Tests. 
Number of call 255 252 252 
Service, west-bound.............. eee semi-limited| local | limited 
Weight ggg ey an causes 63,100 | 63,100 | 63,100 
Gear ratios ........eeee ee rrt 23 : 48 20: 51 20:51 
Total time trip, min 888 122 156 124 
Time urban work, min 44 40 34 
Time interurban work, min 78 116 92 
Average speed for trip, miles per hour 28 22 27 
Average urban speed, miles per hour .... 8 9 10 
Average interurban speed, miles per hour 89 26 83 
Total stark,, OPREOE P <5 18 44 12 
Urban starts b 15 7 
Interurban starts. 13 29 5 
Maximum speed, miles per hour 64 52 ki 
Running speeds FF 50-55 40-45 | 40-45 
Running currents........-.2e+seseee jas 173 145 145 
Train resistance corresponding lbs. per ton 27°7 19:9 19:9 
Time to reach 25 miles per hour, see. 30 30 30 
Acceleration current, max. series 280-340 |200-300/200-300 
"OAM i s PR 320-540  250-300/250-300 
Consumption kw.-hours per car-mile, west 2:20 2:44| 210 
- i js east 2:38 2:80 | 2°32 
Square root mean square current, west .. 95:6 92:1 78:0 
i i ‘3 east 105°5 98:4 | 872 
Running factors, west..... errs . 43:5 37:8 | 86:2 
5 i east ...... . ; 49:3 81:5 31:6 
Average voltage, west tee. i 485 429 us 
Total consumption, kilowatt-hour, west .. 124-9 138:0 | 118°8 
east .. 134:8 176:2 |1312 


9 97 99 


Table XVII. gives the results of a similar run between Indiana- 
polis and Muncie of car No. 252 on local service. It will be noted that 
the running time is 21 minutes greater than that of the run just 
discussed, due to the abnormal number of starts. This naturally 
results in a high consumption (3°12kw.-hours per car-mile as 
against 2:48 for car No. 237). The entire run was made under most 
unfavourable conditions, the car being frequently required to lay 
over at sidings in addition to the large number of country stops. In 
the comparison of the square root of the mean square of the current 
shown in column B with the previous figures it must be remembered 
that this car was equipped with two motors, while car No. 237 was 
propelled by four motors, so that the figures in column B of Table 
XVII. are necessarily greater than those in column B of Table 
XVI. The variations in the figures in column B for various sections 
of the run are considerably greater than those in Table XVI., due to 
the unfavourable conditions under which the car was operated. 

Table XVIII. forms the basis of an interesting comparison with 
Table XVII., inasmuch as it contains the results of an east and 
west-bound limited run of the same car No. 252. It will be seen 
that car No. 252 on the east-bound limited run made but 18 starts, 
while 62 starts were made while running as a local train. The 
kilowatt-hour per car-mile consumption in the first case was only 
2:82 as against 3°12 for the local run, while the running factor for 
the limited run is nearly 18 per cent. higher than the other case. 
The west-bound run, in which only 12 starts were made, shows & 
slightly higher economy, the consumption being only 2:01 kw.-hour 
per car-mile, and the square root of the mean square of the current 
being considerably less—78. 

Table XIX. shows the variations in line voltage between stations 
during the east and west trip of car No. 252. The current at which 
these line voltages were taken is not recorded, but the car was taking 
at times as high as 500 amperes. It will be noted that near the 
Daleville sub-station the voltage is considerably higher than at any 
other point on the line—in fact, the pressure on the Anderson- 
Muncie division is at all times higher than on the southern points 
of the division, and it is between these peints that the best running 
time is made. Table XX. shows the temperatures attained by motors 
of cars Nos. 252 and 287 for one round trip. It will be noted 
that at the end of the run both the armatures and fields of motor 
No. 1 are at a much lower temperature than are the armatures and 
fields of motor No. 2. This is due to the fact that motor No. 1 is 
forward of motor No. 2, and consequently is kept cooler by blasts 
of air occasioned by the motion of the car. The results given 
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for the motors of car 237 show that the smaller motors run cooler 
than do the large motors of the other car; this is probably due to 
the fact that the sinaller motors have a larger radiating area for 
unit of power developed than the larger ones have. 

Table XXI. gives a résumé of three tests, one local on car No. 252, 
one limited on the same ear and one special test on car No 255. which 
is designated as *''seini.limited," but which approximates very 
closelv to the conditions of the limited run. The equipment of car 
No. 255 is identical with that of car No. 252, with the exception 
that a new set of gears was put on, the gear ratio being changed 
from 23:48 to 28: 50. The previous tests had demonstrated that the 
1uotors were not taxed to their capacity in making a limited run, 
nor was the limit of adhesion approached in any of these tests : the 
later run of thiscar with changed gearings developedsome interesting 
facts. For instance, it will be noted that the total trip was made 
in 122 minutes, or four minutes less than the limited run of car 252, 
although six more starts were made. Also, the interurban portion of 
the run was made in 78 minutes as against 92 minutes for the limited 
run of car No. 252 and 116 minutes for the local run of car No. 252. 
At the same time the average interurban speed for the semi- 
lunited run was 39 miles per hour, as against 33 miles for the limited, 
although 13 stops were made in the first case against five in the 
latter. This record of interurban running at an average rate of 
practically 40 miles per hour with maximum speed of nearly 65 
miles per hour is certainly indicative of a first-class road bed, high 
power cars and a generous distributing system. A comparison of 
the consuinption of these two cars shows that the high-geared car 
requires only a trifle more current than does the regular ear, although 
its performance is much better in every respect. 


FESSENDEN’S WORK IN WIRELESS TELEGRAPHY.* 


BY A. FREDERICK COLLINS, 


In the Electrical World and Engineer of August 23, 1903, I 
described the sahent features of Prof. Fessenden's new system of 
wireless telegraphy, the text being taken from a large number of 
patents which had just been issued to him. Recently I have had 
an opportunity to examine the practical details of the new system, 
and to obtain besides a statement from Prof. Fessenden relating to 
the development of his“ sliding half-wave " theory which was laid 
before the American Institute of Electrical Engineers in 1899. 

In taking up the subject of wireless telegraphy, Prof. Fessenden 
devised means whereby the intensity of the effects at a receiving 
station might be quantitatively measured and also means for 
measuring the strength of the oscillations at the sending station. 
With this apparatus a large number of measurements were made of 
the energy required to operate a coherer, and it was found that from 
one to four ergs were required to produce an indication with the 
most sensitive form of coherer then in existence. As a telephone 
will produce an indication with an expenditure of 0:000001 of an 
erg it became evident that the commonly-expressed opinion that the 
coherer was an Instrument of marvellous sensitiveness was entirely 
wrong. A number of experiments were made to develop new forms 
of receivers, and receivers were finally evolved which produced an 
indication with a fraction of 1 per cent. of that required to operate 
a coherer. The nature of the phenomena was thoroughly investi- 
gated. The length of the waves and of their harmonics was 
measured by placing a quantitative receiver in the vertical wire and 
generating electromagnetic waves by an oscillating svstem placed 
about a mile away, whose capacity to earth and whose inductance for 
rapidly oscillating currents could be accurately deterinined. Then 
by varying the inductance and plotting the intensity of the indica- 
tions received, the various resonance points and the wave-length of 
the vertical wire were determined. In plotting the course of the 
waves three pieces of apparatus were emploved. First, a vertical 
wire with a quantitative receiver. This on being moved about in a 
lateral direction gave one co-ordinate. Secondly, a bundle of fine 
iron wires, surrounded by a few turns of wire in the circuit of which 
the quantitative receiver was placed, on being 1noved in a vertical 
direction giving a second co-ordinate. On immersing the receiver 
in the earth or water the depth to which the waves penetrate may 
be ascertained. A third piece of apparatus consisted of two large 
copper triangles placed apex to apex with the quantitative recelver 
between their apexes, the bases of the triangles being grounded. 
This enabled the presence or absence of currents in the surface 
of the earth or water to be observed. A transmitting station was 
placed on a boat on one side of an island, and about 100yds. from 
shore on the other side of the island was a receiving station set on 
a small wharf running about 50vds. into the water. 

By the use of these three sets of instruments the course of the 
wave was traced from the boat to the station. It was found that 
the waves travelled along the surface of the water until they reached 
the shore of the island, the intensity falling off as the square of the 
distance after the first few wave-lengths, and that the height of the 


* From the Electrical World of New York. 


waves increases directly with the distance. No currents were gene- 
rated in the water or earth in the direction of propagation of the 
waves, On reaching the shore the waves were found to climb the 
bank, which was about 50ft. high, and at the point where the direc. 
tion of the waves changed from along the water to up the slope of 
the bank currents were generated. Midwa up the bank the current 
disappeared again but reappeared once more at the top of the bank, 
where the direction of the waves changed again ; but when the waves 
struck the level surface of the earth the currents disappeared once 
more. It is thus ascertained that currents are only generated in the 
earth at the point where the direction of the waves were changed. 
The course of the waves was then traced with similar results across 
the island, which was almost free from trees, down the opposite 
bank and out to the station on the wharf. Obviously, the height 
of the waves was not measured throughout the full distance, 
as this would have required some means of reaching up into 
the air to & considerable distance, but the other dimensions were 
accurately taken. By these experiments, in conjunction with those 
by which the wave-lengths were determined, the fact was absolutely 
established that the theory given in the Transactions of the 
American Institute of Electrical Engineers, December, 1899, was 
absolutely correct. In particular the much-disputed question as to 
whether the waves were accompanied by earth currents was definitely 
settled. 


With the aid of the data thus obtained, Fessenden devised an 
entirely new system of wireless telegraphy. It differs so widely 
fron the systems used previously that it may be considered of a 
different class. The characteristics are as follows :—(1) The use of 
a conductor at the sending station, not only grounded, but provided 
with a conducting surface for at least a distance of one-quarter wave- 
length. (2) The use of a closed auxiliary circuit at the sending end 
for prolonging the oscillations. (3) The method of signalling by 
throwing in and out of tune instead of by stopping and starting the 
oscillations. (4) The use of multiple antennz and verticals of large 
capacity evenly distributed. (5) The practically continuous gene- 
ration of electromagnetic waves. (6) The method of obtaining 
electrical radiations of any desired frequency from a continuous 
current without the use of an interrupter. (7) The method of pro- 
ducing electrical waves in groups having a definite group frequency, 
whether the group frequency is the sameas the discharge frequency 
or independent of it. (8) The method of obtaining constant capa- 
city and inductance by the use of metallic masts and guys sur- 
rounded by choking coils so as to prevent absorption of energy. 
(9) The use of the “ wave chute" for leading the waves out of cities 
or over obstructions. (10) The use of a medium surrounding the 
vertical conductor for obtaining the same effects with a vertical as 
with a large conductor. 


At the receiving station the fundamental differences between 
Prof. Fessenden's and the older systems are:—(1) The use of a 
current-operated constantly receptive receiver instead of the voltage- 
operated coherer. Not only is the current-operated system receiver 
many times more sensitive than any coherer, but, in addition, it ls 
only by its use that sharp tuning can be accomplished. With 
current-operated receivers a resonant rise in effect of 400 per cent. 
has been obtained, while the best results given by experimenters 
who have worked with the coherer give resonant rises of less than 
10 per cent. In the Paper published by Count Arco recently the 
resonant rise is given as 24. (2) By the use of a cumulatively 
acting receiver. This means that all the energy received is utilised 
in producing indications. In this respect it differs fundamentally 
from other receivers, in which the indication is proportional to the 
maximum intensity instead of being, as in the case of the cumula- 
tively acting receiver, proportional to the integral value. (3) The 
use of a closed tuned circuit instead of an open tuned circuit, which 
permits of much better resonance being obtained than with an open 
tuned circuit. (4) The use of a receiving device tuned not only to 
the wave frequency but also to the group frequency of the dis- 
charges. It is evident that selection can never be accomplished by 
tuning, since in tuning a resonant rise of more than 100 cannot be 
caleulated on. The amount of resonant rise is dependent upon the 
dampening ecefficientof the resonant circuit, and since it is practically 
inipossible to get a circuit the losses of which do not amount to an 
appreciable fraction of 1 per cent., it is evident that this value 
cannot be greatly exceeded under ordinary conditions. Hence. 
if A is within 4 mile of the second station B, and B is tele- 
graphing to a third station, C, 100 miles away, B and C being m 
tune, but A out of tune, then A will receive 160,000 times as much 
energy as B will, and the resonant is 100 times the non-resonant 
value, the effect on the receiver of station A will still be 1,600 times 
greater than that necessary to produce a signal. This caleulation 
exposes the absurdity of attempting to work wireless telegraphy by 
wave tuning alone. By group tuning in addition to wave tuning 
the effect can be still further cut done one-hundredth of this, reducing 
the effect of B to the same as that of a distant station, and as the eat 
itself is a selective organ it is possible to obtain very good actual 
working results, (5) The employment of means whereby a station 
may not only be receiving messages from another station 1,000 miles 
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away. while another station is working within a few yards, but also 
whereby messages may be sent from a station, while messages are 
being simultaneously received from another station. (6) Means for 
indicating to any station whether the station to which it 1s desired to 
speak is sending, receiving or free, and whether it has gotten out of 
tune or not. (7) Means for telephoning messages instead of 
telegraphing, based on the throwing in and out of tune of the send- 
ing station by means of a telephone transmitter. As will be seen 
from the above the system worked out by Prof. Fessenden differs 


2 3 
Y 
Earth Earth 
Fic. 1.—Diagram of Fic. 2. —Electro-Mechanical System. 
Receiver. 


entirely from the coherer system used by other experimenters, 
although some of the devices mentioned above, for instance, one 
form of the current-operated constantly receptive receiver, being 
one in which the receiver depends on magnetic action and the 
auxiliary circuit for prolonging the oscillations and the capacity 
aerial, have been lately used in connection with other systems. It 
may be mentioned here that the closed circuit for prolonging the 
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exchanging a given amount of high-frequency energy for continuous- 
current energy, the latter form being easierto manage. In the new 
form a very smallcolumn of liquidis substituted forthesmall platinum 
wire used originally. Various forms are used. For example, a 
diaphragm with a minute hole in it, connected to a body of liquid, 
or à minute wire immersed in the liquid so as to concentrate the 
resistance of the liquid in the neighbourhood of the point. Fig. 1 
shows one form of this receiver in diagram. The liquid barretter 
has a number of advantages over the platinum wire barretter, the 
most important being the fact that it is impossible to burn it out on . 
account of the fact that the liquid vaporises in case of a very heavy 
discharge. For this reason, as seen in the illustration of the com- 
plete set, it is not necessary to protect it against atmospheric 
disturbances or to enclose it in a metallic box, as a strong spark may 
pass within a few inches of it without injuring it or throwing it out 
of adjustment, 


€— 


Fia. 3.—View of Complete Sending and Receiving Apparatus. 


A second advantage is the fact that its sensitiveness is much 
greater than that of the hot-wire barretter, and hence also greater 
than that of the Solari coherer, since the temperature coefficient of 
liquids is very much greater than that of metals. In the case of the 
liquid the same amount of energy which would produce a change of 
one-quarter of 1 per cent. in the resistance of a wire barretter, pro- 
duces a change of 12 per cent. in the resistance of the liquid 
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Fic. 4.—Electro-magnetic Wave Generator. 


oscillations has been attributed to Prof. Braun by Dr. Fleming, but 
there is no evidence or publication to show that Prof. Braun used, 
or described, this until some years after Prof. Fessenden's applica- 
tion was filed The most important of another budget of patents 


recently issued to Prof. Fessenden is one covering a modification of 


the hot-wire instrument called by the inventor a barrettor," from 
the old French word“ barretor,” ‘‘ exchanger," from its property of 


barretter. It is to be noticed that the action of the waves decreases 
the resistance of the liquid barretter on account of the fact that the 
temperature coefficient of liquids is generally negative. This fact — 
i.e., that the resistance decreases instead of increases—further adds to 
the efficiency of the receiver. It gives sufficient change to permit 
its use with a syphon recorder. By means of receivers of the cur- 
rent-actyated type (which may be called current kumascopes in 
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distinction to “ voltage” kumascopes, such as the coherer) very 
much sharper resonance is obtained than is possible with the 
coherer. A resonance curve has been obtained with a barretter in a 
circuit having a capacity 0:000279 microfarad, inductance 0:039 
millihenry, in which the resonant rise is almost exactly 100 times 
the effect outside the point of resonance. It is believed that this 
degree of resonance has never been obtained herctofore. The dis- 
tinctive feature of these devices is that they are used below the 
critical resistance, while coherers and similar devices must be used 
above the critical resistance. 

Another patent covers a method of generating electromagnetic 
waves and splitting them up to groups periodically and arranging 
them independent of the discharge frequency. Thus a double 
selectivity is accomplished i. e., the receiving circuits are tuned to 
the wave frequency and also to the group frequency, so that inter- 
ference is impossible unless both the wave frequency and the group 
frequency of the interfering waves have the right values. This 
method is of considerable importance because the number of tunes 
is necessarily limited, while by tuning to the wave frequency and 
to the group frequency the number of combinations possible is 
measured by millions. Another patent is of the same general 
character, but covers tuning to group frequencies broadly whether 
identical with the discharge frequency or not. It also coverstuning 
to the group frequency electrically or mechanically. 

Two other patents cover apparatus and method for sending and 
receiving simultaneously, and a third covers the combination of a 
carbon coherer and a step-down transformer. 
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Fic. 5.—View of Station and Attennm. 


The final patent covers an improvement in the class of imperfect 
contact receivers, with means for moving the surfaces continuously 
relatively to each other, and a receiving mechanism adapted to 
respond to a particular frequency. 

Fig. 3 shows a complete sending and receiving system employed 
by Prof. Fessenden. The different parts on the table, from left to 
right, as shown by the letters, are an interrupter of the vibrating 
type, A, Prof. Fessenden's improved system of generating and 
receiving electromagnetic waves (this latter device is shown diagram- 
matically in Fig. 2), an automatic device for cutting in and out the 
iransmitter, C, & pair of head telephone receivers, D, a multiple 
spark-gap, E, and a telegraph key, F. The object of the invention 
shown at B, Fig. 3, and in Fig. 2, as stated in the patent specifica- 
tion, is to provide for the generation at the sending station in vary- 
ing order of two or more series of waves, each of the series 
differing from the other series, the selective reception and 
transformation and utilisation of the different series and finally the 
recording at each receiving station of only such series of waves or 
impulses as are sent in a particular order. In practice a series of two 
or more vertical wires, 5a 5b, &c. (Fig. 4), for sending out the waves, 
are connected at the sending station A to a series of two or more ter- 
minals or knobs, 4a, 4b, &c., of aseries of two or more induction coils 
connected as usual with the spark-gap halls and also to ground. The 
inductors of the coils are connected in circuits, including a source of 
E.M.F. 2, and each circuit also includes make-and-break mechanism, 
all of which has been fully described by Prof. Fessenden in a patent 
dated August 12, 1902. The inake-and- break device consists of metal 
dises, 3a, 3b, &c., held in position on the shaft 20, which is rotated 
at a constant speed by a motor, 20a. The shaft is connected elec- 
trically to one pole of the generator 9, and the discs 3a, 3b are also 


in electrical contact with the shaft ; these are provided with shoulders 
22, arranged to make connection with the plates 23a, 236, &c., and 
are connected to the opposite pole of the generator 2; by 
rotating the shaft the circuits of the ‘generator 2 may be made 
and broken in any prearranged order since the discs are 
adjustably held in position for an interval of time. The rate 
of rotation must bear a fixed ratio to the rate of movement. 
of the tape at the receiving station. The periodicity of the 
electric waves is dependent upon the y inductance x v capacity, and 
as inductance and capacity vary with the length and the diameter of 
the wires, the latter are so proportioned relative to each other that 
the periodicity of the waves emitted by one wire will be different 
from the waves produced by the other wires. By adjusting the 
discs 3a 35, &c., on the shaft the series of waves may be sent out in 
any desired order. 

The receiving device B is formed of an equal number of aerial 
wires, 6a, 6b, &c., and having the same electrical dimensions as the 
radiator system at A. The devices controlled by the oscillatory 
currents set up in the resonator system are tuned to the frequency 
of the oscillation so that the indicating or recording mechanisms 
connected with each resonator system will be actuated and controlled 
only by the oscillations induced by the corresponding radiator at 
the sending station. 

The multiple spark-gap shown at F (Fig. 3), consists of an adjust. 
able series of rollers between which the spark passes; the multiple 
spark increases the range of the transmitter and reduces to a mini- 
mum the noise of the disruptive discharge, so objectionable where 
large coils are employed. 

These are but a few of the many devices invented and patented 
by Prof. Fessenden. The apparacus just ‘described, however, is in 
constant use between the proving stations and operates as doeisively 
and with the same certainty as an ordinary Morse instrument. 


ALTERNATING-CURRENT MOTORS FOR VARIABLE 
SPEEDS.* | 


BY W. I. SLICHTER. 


The impression is very general that a variable speed cannot be 
obtained with an alternating-current motor, and that, if an alternating- 
current plant is to be installed, the idea of obtaining a variable speed 
drive of any of the tools must be abandoned. This is not so, and the 
object of this Paper is to show the possibilities of this type of motor 
and to point out its limitations. But it must be understood, in the 
first place, that it is not claimed for the alternating-current motor 
that it can compete with the continuous-current type where continual 
variations of speed throughout a wide range are required, as the latter 
motor is usually superior in efficiency under these conditions. Let 
us assume, then, that the problem to be solved is a case where an 
5 plant is desirable for general reasons, such as 
distance of transmission or availability of power, and that a consider- 
able amount of the power is used in constant speed work, but a certain 
portion of the work requires a variable speed. "What is the most 
appropriate and most efficient method of obtaining the variable speed! 

e speed of an alternating-current motor may be controlled in a 
number of ways—(a) by varying the potential applied to the primary 
of a motor having a suitable resistance in the secondary; (b) by 
varyirg the resistance in the secondary circuit; (c) by changing the 
connections of the primary in a manner to change the number of 
poles ; (d) by varying the frequency of the applied voltage. 

For the benefit of those not familiar with the polyphase induction 
motor, a general view of its characteristics may be desirable, These 
characteristics are very similar to those of the continuous-current 
shunt motor—that is, at a constant impressed voltage and frequency 
the speed tends to be constant, and a considerable change in load will 
not cause an appreciable change in speed. As the load increases the 
speed drops ually to a critical point, usually about 15 to 20 per 
cent. below the normal value, and then the motor breaks down com- 
pletely if the load is any further increased. The same action occurs 
exactly if the load is kept constant and the voltage is decreased. 
But if the frequency of alternation of the impressed voltage is 
decreascd the speed will decrease in exactly the same proportion— 
that is, for a given frequency and a given number of poles in the 
motor the speed is practically fixed and independent of all other 
effects. The one exception to this last rule is the effect of the 
resistance (or losses) in the eecondary (usually the rotating) member. 
The drop in speed from the synchronous value is directly propor- 
tional to theee losses. Thus, by increasing the resistance of this 
circuit, any deeired speed may be obtained at the expense of these 
losses, With the increased resistance the speed at which the motor 
breaks down may be reduced to a very low value, even to zero speed. 
Thus, by reducing the voltage applied to the motor for a given torque, 
the effect is produced of overloading it and the speed drops. These 
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characteristics are «qually true for the two-phase or three-phase 
motor, of course, as the two motors are practically identical in their 
construction. In this connection it should be remembered that a 
variation of an alternating voltage may be obtained by means of a 
reactance or compensator with a very tmall loss of energy, whereas 
with a continuous current the loss of energy is usually proportional 
to the variation in voltage. Taking up these methods in the order 
enumerated, we will analyse their characteristics, 


Potential Control.—]lu this a suitable reactance or “compensator” 
reduces the line voltage to the fractional value desired. In this 
reduction the energy lost is only about 5 per cent. of the amount 
transformed. The induction motor should have a very large resis- 
tance in the secondary, which is preferably of the squirrel-cage type. 
This resistance gives tlie motor a speed characteristic such that its 
full load speed is some 10 per cent. lees than that of a normal motor, 
and as the load is increased the speed will fall to about 30 per cent. 
of this value without the motor “ breaking down” or falling out of 
step, which, in the normal motor, usually takes place at about 80 per 
cent, of the full load speed. Such a motor would have the following 
characteristics, assuming its synchronous speed as 1 and the voltage 
applied as 100. (This is based on a 50 H. P. 40 cycle motor at 800 revs. 
per min., as an instance.) For constant full load (50 m r.) torque at 
various speeds :— 

‘ ——Losses.— — 


Speed. Volts. Effie. Motor. Comp. 
Full load speed 0:89 ..100 .. Hl .. Hmkw. .. O'Okw. 
Three-quarter load speed.. 0:607 .. 66 .. 59 .. 18 5kw. .. lOkw. 
One-half load speed ...... 0:45 .. 57 .. 37 .. 320kw. .. 2:0kw. 
One-quarter load speed. .. 0:22 .. 56 .. 17 .. 45 kw. .. 35kw. 
Normal motor (full speed) 0°98 ..100 .. 88 .. 50kw. .. O-Ukw. 


From this we see the principal and worst characteristic of this 
scheme—the increased losses in the motor (thus increased heating) 
with the decreased speed. This meansthatthe motor must be larger 
than normal. 


Itheostat Control.— In this scheme the secondary or rotor must have 
a definite winding (as opposed to the equirrel-cage, which is cheaper), 
with slip rings and brushes to lead out the current. The friction 
and resistance loeses due to these brushes decrease the efficiency of 
the motor somewhat. The secondary is usually wound for a higher 
voltage and lees current than in the standard or normal motor, to 
minimise these losses. The action of this method is based on the 
principle that, in an induction motor, the drop in speed for any given 
torque is proportional to the resistance of the secondary circuit. This 
echeme would show the following characteristics for the same motor 
as before at 50 H.P. torque, constant :— 


—— Losses.— ~ 

Speed. Volts. Eflic. Motor. Rheo. 

Full load speed ........ .. 0:96 .. 100 .. 86 .. KW. . O-Okw. 
Three-quarter load speed .. 0:72 .. 100 .. 65 .. 5kw. 9-0kw. 
One-half load speed ...... 048 .. 100 .. 43 .. kw. . . 185kw. 
One-quarter load speed .... 0:24 .. 100 .. 22 .. KW. . . 28-Okw. 
Normal motor (full speed).. 0:08 .. 100 . 88 .. bkw. .. 0-Okw. 


As will be seen, this method gives a higher efficiency throughout 
but particularly excels the previous method in having so much 
smaller losses in the motor itself, thus permitting of a smaller design 
and less danger of damage. The losses are corcentrated in a rheostat, 
which is a cheaper piece of apparatus and less liable to damage, bzing 
of iron and asbestos usually, instead of high-grade insulating materials, 
as in the motor proper. 


Changeable Poles.— By using a pitch of winding which is commen- 
surable with two numbers of poles we may build a motor which will 
operate with either four or eight, six or 12, &c, poles, by a slight 
change of the connections. Or by a more intricate arrangement of 
windings a change from four to six, six to eight, &c., may be made. 
In this arrangement it is necessary to use a squirrel-cage armature, 
since it is suitable for any number of poles, and the pitch of the 
primary coils has to be made some compromise value between the 
normal pitch of the two combinations, so it is usually not the best 
or most effective pitch for either number of poles, Therefore the 
constants of this motor should not be expected to be as good as those 
of the standard motor. Of course euch a motor operates advantage- 
ously only at two speeds corresponding to the synchronous speeds of 
the two arrangements. Thus, a 12 and six-pole motor at 40 cycles 
would operate at either 400 or 800 revolutions respectively. If a 
wider range is desired, the potential control scheme first mentioned 
may be combined with it. For & motor operating at full and half 
speede, say with six and 12 poles for 800 and 400 revolutions, we 
would have— 


Volts. Efliciency. Losses 
Full speed, 50 1.2. 100 $3 36 ; 5:8 
Half speed, 25 l. y 100 Ps 74 T 6:6 


Thus, for full load torque at half speed we get au efliciency almost 
double that obtained with the other methods, but what losses there 
are are in the motor itself, as in the first case. The losses are about 
the same in the two cases, the speed, and thus the ventilation ; being 
half in one case, the heating is greater at the lower speed, 


Variable Frequency.—Every induction motor tends to run at syn- 
chronous speed—that is, at a speed equal to 60 x frequency x 2 poles. 
Thus, if a different frequency is impressed on the motor, it will run 
at a different speed. Some installations have been made where two 
or three alternating-current generators are used to obtain different 
frequencies, and these circuits are carried around the shops by various 
sets of lines (usually three in each set) and the motor connected to 
the lines giving the frequency and speed desired. For normal losses 
in the iron the voltage must vary with the frequency. "Thus, for full 
and ha'f speed we have— 


Volts. Efficiency. Losses. 
Full speed, 50 H.P. ........ 100 - HN 5:0 
Half speed, 25 H.P. ........ 50 a 87 T 2:8 


Generators have been built having two stationary armatures in the 
same frame and two revolving fields, with a different number of 
poles on the same shaft to give the multiple frequency desired, An 
application of this principle, which is very pretty theoretically, is 
that of a very emall variable speed induction motor (whose losses are 
negligible) which drives a commutator feeding the primary of the 
load machine ; by a euitable control of the little motor any desired 
frequency may be supplied to the load machine from zero to full 
value, thus it may be started and run at any desired speed. A varia- 
tion of this is to attach the commutator to the shaft of the load 
machine and the brushes to the shaft of the controlling motor ; thus, 
when the load machine is standing still the brushes revolve at almost 
full speed on the commutator, and a very low frequency is obtained 
in the commutated circuit, As the load machine speeds up, the 
difference in the speeds of the commutator and the brushes decreases, 
and hence the frequency increases until that time when the commu- 
tator and brushes are revolving together at the same speed, when 
there is no commutation and the load machine receives full frequency. 

From these descriptions it will be seen that the changeable pole 
and variable frequency methods are the most efficient, but do not 
permit of a variation through a wide range of speed. ‘The rheosiatic 
control is the simplest and easiest of contro), giving a range from 
standstill to full speed, but is not as eflicient as the first two, although 
more ¢flicient than potential control. The last-mentioned has the 
disadvantages of low efficiency and considerably increased heating in 
the motor itself, and is also unstable at low speeds, sav below one- 
third speed—that is, a small variation in torque or a smaller variation 
in voltage will cause a considerable variation in speed. The potential 
controi is used where moderate variations in speed are wanted, not 
reaching to less than half-speed, for instance, and where the load is 
intermittent, not giving the motor a chance to get too hot. Its great 
dieadvantage is the amount of current it takes at starting, which 
causes considerable disturbance in the supply circuit, flickering of 
lighte, &c., due to the drop in voltage. The motor used is a cheaper 
one to build (for the same size) than the others, but if anything like 
continuous running is desired the motor must be larger, thus much 
of this advantage is lost. One advantage of this motor is that it may 
be totally enclosed for use in powder mills, oil refineries, or where 
much dust or corrosive vapour is encountered, as it may be controlled 
from a distance without increasing the numter of wires. The rheo- 
static method is particularly adapted where frequent starting and low 
speeds are required, as it cauees no unusual drain on the supply 
Eum when starting. Thus it is used for hoists, elevators, &c. The 
changeable. pole system has the same disadvantages in starting as the 
potential control. Tor Jong-continued running at only two different 
speeds it is excellent, and has constants comparable with those of a 
continuous-current motor. To vary the frequency of alternation for 
the motor requires an increased investment in generating station or 
auxiliary apparatus and line copper, and the greater the number of 
speeds desired the greater this complication, but in its action and 
economy itis equal to any. One point which is important to bring 
out is that, with the changeable pole and changeable frequency 
systems, the motor will not vary appreciably from the set speed for 
changes of load, while with either potential or rheostatic controla 
change of load will cause an appreciable variation from the desired 
B RA requiring a readjustment of the potential or resistance to bring 

e speed to the desired value again. 
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HIGH-SPEED ELECTRIC RAILWAYS. 


The experiments which have been in progress on the military 
railway from Berlin to Zossen since 1901 have resulted, as our 
readers know, in the attainment of the maximum speed of 125 
miles (200km.) per hour, which was aimed at by the company 
formed in 1899 for the purpose. It will, perhaps, be remem- 
bered that the first trials, made in the autumn of 1901, were ter- 
minated by the weakness of the track, which threatened disaster 
at the maximum speeds then attained, in the neighbourhood 
of 90 miles per hour. The tests also indicated the desirability of 
certain modifications in the cars, particularly as regards wheel 
base and the damping of lateral swinging. Such details of 
the recent trials as we have been able to obtain will be found 
in the present issue, but for anything like full reports we shall 
probably have to wait some little time. The tests have been 
made under conditions permitting of very detailed measure- 
ment, and the collation of the results necessarily involves much 
labour. 

There are several questions of great practical importance to 
which these trials should supply solutions. The tractive effort 
needed fordouble the ordinary railway maximum speed could not 
be calculated with any certainty. In fact, there is no generally 
accepted formula that applies to ordinary speeds, and the most 
recent experiments of Mr, ASPINALL confirm those of older 
observers only by showing that the conditions affecting the trac- 
tive resistance of a train are so numerous that it is almost hope- 
less to search for a general expression applicable to a long range 
of speed. This question is of primary importance, and with- 
out experimental solution no one can design a car or locomo- 
tive for speeds much beyond experience. The power needed, 
the weight of the motors to give that power, the amount of 
energy to be transmitted and collected, are all functions of 
the tractive effort, and, translated into commercial results, affect 
the initial cost of installation and the working cost most vitally. 
There is some indication that the power needed for the attain- 
ment of the maximum speed is somewhat in excess of the 
maximum anticipated by the Company in the fact that a line 
voltage of 14,000 is said to have been employed instead 
of the 12,000 provided for. One of the elements of 
train resistance at high speeds, of which little is known, is 
that due to the air. On the Zossen cars arrangements 
are made to measure the pressure directly. The Electrotech- 
nischer Anzeiger states that this pressure amounted to 200kg. 
per square centimetre, at the top speed attained, but this is 
clearly impossible and may be a misprint for square metre. 
In the 1901 experiments, a maximum pressure of 140kg. per 
square metre at a speed of 154km. per hour was measured, 
and the curve connecting speed and air pressure indicated a 
variation proportional to the square of the speed. If this 
relation holds, then at 200km. per hour the pressure should he 
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nearly 250kg. per square metre. This is about 50lb. per 
square foot, and is about equal to the pressure usually attri- 
buted to a gale with a velocity of 100 miles per hour. Whether 
the results given represent the full and true air resistance 
cannot be diseussed without fuller knowledge of the method 
of measurement adopted. It would seem necessary to observe 
the negative pressure on the rear end of the car as well 
as the positive pressure on the leading end, and it is not 
likely that the engineers making the tests have overlooked 
that point. The pressure of 50lb. per square foot, if it applies 
to the whole cross-section of the car, which may be taken as 
approximately 100 sq. ft., accounts for no less than 1,600 H.P. 
Of the two cars under trial, the Siemens has somewhat pointed 
ends, whilst that of the A. E. G. has flat ends with rounded 
corners. The comparison of the two may indicate in what 
direction reduction of air resistance is to be attained ; clearly 
the “lines” of the high-speed car may be as important as 
those of an Atlantic liner. The total tractive effort at the 
highest speed of the former trials was about 50lb. per ton, but 
considering the weakness of the track, no reliance can be pluced 
upon that result. 

Of equal importance is the question as to the nature and cost 
of the track construction necessary for extreme high speeds. So 
far as the available reports go they point to the conclusion that 
the usual railway type of construction is satisfactory. A 
heavy rail was employed, but no heavier than is already in 
extensive use on steam railways, and similarly the sleepers and 
ballast employed represent first-class railway practice, nothing 
more. The addition of guard rails was probably due to the 
weakness shown by the lighter track and the natural desire 
to prevent disastrous accidents during the experiments. Deruil- 
ment on well maintained railway lines is extremely raro, and 
is almost invariably due to an obstruction on the rail or acci- 
dent to a vehicle, and neither of these troubles would be much 
helped by a guard rail. On the straight, at least, there seems 
to be no need for such additional expenditure. If this apparent 
success of the standard railway track is confirmed, it will be 
very satisfactory, but not surprising, to experienced railway 
engineers, and will show that ** monorail " and similar expen- 
sive constructions are not needed for the speeds likely to be 
attained in the immediate future. Detailed reports upon the 
behaviour of the track will be very earnestly scanned. 

The performance of the electrical equipment appears to have 
been satisfactory on the whole, while the direct use of extra 
high pressure upon the trolley wires is yet upon its trial; 
there can be no doubt that the technical advantages of 
such employment are very great indeed. The collection of 
the very large amount of power needed involves either high 
pressures or large currents, and the collection of hundreds of 
amperes from a trolley wire at a high speed can hardly fail 
to give frequent trouble. The reduction from hundreds 
to tens or scores of amperes makes a great difference in ease 
of operation, and the saving in the cost of conductors and 
supports is too obvious to call for detailed remark 

The above are the matters of greatest and primary impor- 
tance, to which it may be anticipated that these extremely 
valuable experiments will supply the answers. There are 
many other matters of interest and importance, such as the 
methods of control the suspension and gearing of the 
motors, braking equipments and signalling arrangements, 
upon which light will be thrown; but these are details. The 
main result will be to show under what conditions electric 
locomotion at extremely high speeds is practicable, and what 
it will cost. "That the highest speeds will be demanded by the 
public as they become convinced of their safety and practica- 
bility is only reasoning from past experience. That such 


speeds will have to be paid for at higher rates than those on 
existing steam railways seems likely, at least at first. But, 
reasoning again from past experience, greater comfort, less loss 
of time, more frequent service, all encourage and develop travel. 
ling propensities in a very remarkable way, and, given a good 
* oad-factor," the greater use which may be made of a line by 
virtue of higher speeds should go far to compensate for a 
higher expenditure of power per passenger. What the estab- 
lishment and working of such special express lines and ser- 
vices will cost will be approximately determined by the main 
results of the Berlin-Zossen experiments, and this is the first 
essential step to commercial applications. "The enterprise and 
energy of the German manufacturers who are carrying out 
these trials, and the liberal encouragement given by the 
German Government merit very high praise and admiration. 
That those who are so enterprising will reap the earliest har- 
vest is to be expected, and is but just, but there is no tariff 
upon scientifie knowledge or the benefits resulting from its 
application, and our thanks are due to our German friends and 
rivals for their far-sighted enterprise. 


REVIEWS. 


(Copies ot the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 6 per cent. for abroad, or for foreign books.) 
—— — 


Treatise on Thermodynamics, By Dr. Max PLAN ck. Translated by 
Dr. Alexander Ogg. (London: Longmans, Green & Co. 1903.) 78. 6d. 
There are fashions in science, just as much as in ladies' 
dresses. Electric waves were the rage for some time until 
they were taken up by outsiders not within the exclusive 
scientific set. Then came Róntgen rays, and now everybody 
in the best scientific circles is talking about, and sometimes 
working at, radium. In Germany dissociation was very 
fashionable, and it has developed into chemical thermo- 
dynamics; but dissociation has never been the correct thing 
in this country, though there was a wave of fashion in favour 
of a sort of nebulous theory of electrolysis which was quite 
insular. Liquefaction of gases and the discovery of the new 
inert gases were also quite in vogue for some time. It may 
be said that fashion depends on experimental interest, and 
radium and Röntgen rays brought publicity to the workers, 
and especially to the talkers, through the daily Press; but 
electromagnetic theory, especially when trimmed with curls 
and with quaternions sewn on wrong side out, never got into 
the daily papers, yet it was smart until common people dubbed 
the lines on clock-face diagrams “coplanar vectors" and 
dimmed the glamour. Now aether—smart aether is so spelled 
—and electrons are the thing. Perhaps the reason is that 
these things, or rather the numerous expositions of them, are 
very difficult to understand, so that those who profess an 
intimate acquaintance with them are admired by the crowd, 
as are those who are intimate with titled people, horsey soap 
boilers, popular actors, kings, Yankee peeresses, motor fiends, 
or whoever will be the leaders in smartness—to use a word 
already obsolete—when this is printed next week. 

Over here, peg-top trousers and thermodynamics went out 
of fashion, I think, before crinolines and chignons, but chemical 
thermodynamics, and now thermodynamics in general, is 
raging all over the Continent and America, and may become 
the thing over here. We will then find very scientific litera- 
ture full of the quaint jargon of the phase-rule and queer 
potentials. At present, however, nothing is being done in 
thermodynamics in this country. The subject seems to excite 
no interest and to be dead. There is, all the same, a small 
school of up-to-date physical chemists, who are importing 
German ideas critically, and we may have a scientific season 
of thermodynamies. These fashions in science are really 
important. Each subject takes its turn, and is rapidly developed 
by the best intellects available, and brought as far forward as 
the times permit, and then left for a season. . 

There is, perhaps, no brauch of science more important than 
thermodynamics. It is at the root of all steam and gas engine 
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work and of manufacturing chemistry. The great attention 
it is receiving abroad is developing and simplifying it, and 
enlarging its borders. Why should we have no part in this ? 

Prof. Planck's work, now accessible in translation, is just 
what is wanted. The English title is rather too large; it is a 
treatise on the theory of thermodynamics, especially with 
reference to chemistry. Readers of The Electriciun are mostly 
interested in engines and power. They will find the first 
part of the book, though there is continual reference to 
chemistry, very well worth careful study. The second law, 
which is generaily the stumbling block, is put in the form of 
the impossibility of second class perpetual motion. This idea 
is clear to every engineer, and gives him something to work 
from that he can understand. The treatise on thermo- 
dynamics which tells him that the second law is that % is a 
complete differential does not even convey enough information 
to tell him that the statement is not in reality correct. The 
text of Prof. Planck's sermon is that equilibrium is when a 
virtual change produces no uncompensated entropy. He puts 
this into symbols by showing that if a working substance or a 
phase is in equilibrium with its surroundings ꝙ — U;90 — W/ 
is constant or decreases for any imagined small change. He 
sums up, or rather gives the kernel of the labours of Clausius, 
Horstmann, Rayleigh, Massieu, Gibbs, Helmholtz and their 
younger exponents thus: “All conclusions with regard to 
thermodynamical chemical changes, hitherto drawn by different 
authors in different ways, culminate in this"—that is to say, 
that equilibrium is when a small change would cause no growth 
of entropy, taking both working substance and surroundings 
into aecount.. Having shown that for equilibrium this con- 
dition is true for each part of a system, the author, like 
Sir Macklin,* goes on to “show that what is true is, true of 
each, Is also true of all together." Similarly, if it is true of a 
whole system, it 1s true of each part of it, and he says, in 
effect, Then I shall demonstrate to you, According to the 
rules of Whately, That what is true of all, is true Of cach con- 
sidered separately." Sir Macklin was tedious--very tedious 
—and the practical application of the conservation of entropy 
to reversible virtual changes in heterogeneous systems is also 
very, very tedious. If anybody could make it interesting and 
exciting it would be Prof. Planck. But once the idea of 
increase of entropy of a system being increase of stability is 
grasped, the rest is application. 

There is a clearness and logical completeness about Prof. 
Planck's work which makes a difficult subject easy reading, 
and this is the highest compliment that can be paid to an 
author. The mixture of finite and infinitesimal quantities in 
one equation is odd, and one does not know what error it 1s to 
prevent. Q is often confused with the heat of the substance, 
but itis here quite clearly defined as the heat taken in from out- 
side, and there seems no chance of confusion. ‘The notation 1s 
systematic, capitals being used for the general and small letters 
for specific quantities. Dr. Ogg has taken the trouble to change 
all the symbols to fit the English practice. This has led to 
difficulty with P. In the German this denoted the function 
just mentioned, but Dr. Ogg wanted it for entropy, and has 
allocated ¥ to the function, following van Laar. There is 
confusion as to these letters. Gibbs, in the French and 
German translations uses / for U — 6¢; and £ for U- 0 + pr. 
Helmholtz used F for y. Then a leading English writer, 
Parker, used ® for Gibb's y, so does Weinstein, then Prof. 
Planck uses ® for his own function of the dimensions of 
entropy, and van Laar calls U- 64,6, and allocates V to Planck's 
function. Voigt, again, calls U — 0$ =. This is confusing, 
especially as Planck's stability function increases with the 
stability, reaching a maximum at equilibrium, while the other 
so-called potentials decrease as the stability increases. More- 
over Planck's stability function is not of the dimensions of 
energy. There is a real and not a mere letter confusion about 
F, though. Continental writers frequently say Helmholtz's 
free energy is the same as Maxwell's available energy. 
Maxwell is not very clear. His available energy is, as I 
understand him, the maximum work obtainable by a thermo- 
dynamic engine from a hot body changing from a given state 


A to a state Bat the temperature of the surroundings. It is 


* Gilbert B. Ball, 1897, page 46. 


the portion of the internal energy of the body in state A that 
can ideally be gained as work on change to state B. It 
corresponds to Kelvin's motivity. Helmholtz's free energy is 
measured by the external work done ideally in à change from 
B to C which is isothermal, and in which the body may take 
in heat from outside. Thus, when a perfect gas expands 
isothermally all the external work is derived from heat taken in 
from outside, sothat the freeenergy decreases though the internal 
energy remains constant. Free and available energy are, 
surely, entirely different ideas. Prof. Planck, it need hardly 
be said, does not make any mistake about this, so it is a good 
opportunity for mentioning it without attacking anyone in 
partieular. It is one of tlie thousand and one confusions in 
thermodynamics. The misleading name “free energy of a 
body ” to denote energy which may come wholly from outside 
as heat, and go wholly outside again as work has led to much 
confusion of mind. When I was a young man I asked Sir 
William Thomson what entropy is, because I wanted to know. 
He replied: “It is a very bad name for it,” and changed the 
subject. Maturer knowledge has convinced me that Lord 
Kelvin’s answer was not wholly luminous, as his statement 1s 
equally true with regard to most quantities in thermodynamics. 

Prof. Planck does not work only with his entropy stability 
function. In most chemical work it is simpler to take 
isothermal changes and then to deal with 6 = U -pV as a 
stability, or its negative as a “thermodynamic potential.” U/# 
and pV /Ó are not such convenient physical quantities to picture 
mentally. E 

The author does not depend on any hypotheses as to 
molecules, atoms, ether electrons and so on. The existence 
of such things is only theological dogma, but it does not follow 
that they are of no use, or that the introduction of ideas from 
the kinetic theory of gases into thermodynamics weakens the 
foundations of that science. "Theological dogmas would be 
useful if they made people walk straight, and atoms, ether 
electrons and so on are useful in helping people to think 
straight. That is what they are for. The introduction of 
molecular hypotheses makes thermodynamies clearer, because 
it gives a model for the mind to picture. Such a remark as 
“The largest value of y ever observed is that found by Kundt 
and Warburg for the monatomic vapour of mercury—viz.,, 
1:666 "—might lead an ambitious student to collect enough of 
the latest gases in hopes of finding a y equal to half-a-dozen or so. 

As mentioned already, this treatise is specially chemical. 
There is nothing about superheating steam, 0$ diagrams, or 
petroleum motors in it, for instance. There is nothing even 
about thermo-electricity, and practically nothing about electric 
cells. No one wants Prof. Planck to write ordinary general 
treatises; his time is too valuable, and he does better work by 
writing special works like this one, fittel to deal with the 
particular points which need his attention. There is one 
special branch of thermodynamics which still needs his atten- 
tion, and no one could deal with it better. We hope we may 
soon see a book on the thermodynamics of radiation from 
Prof. Planck's pen. 

Dr. Oge’s translation reads as if the book had been originally 
written in English, which is the best proof of good work ; I 
am, unfortunately, too bad a German scholar to criticise the 
verbal translation. J. SWINBURNE. 


Practical Construction of Electric Tramways. By Wium R. 
Bowker. (London: E. and F. N. Spon.) 1903. 6s. net. 

It is difficult to say for what class of readers this book is 
designed. The preface describes it as a thoroughly practical 
work, setting forth the details of laying out and construc- 
tion of the permanent way and the overhead equipment of 
electric tramways. If Mr. Bowker had done this within 
the compass of 111 small pages it would be a remarkable 
achievement, but we cannot say that he gets anywhere near 
it. Many important matters are not even mentioned—e.y., 
not the slightest suggestion is made that the original lay- 
out of a tramway is conditioned by the Standing Orders 
of Parliament or the regulations of the Board of Trade, accord- 
ing to the procedure adopted. On the other hand, some 
matters are treated in minute detail, though not always with 
great accuracy. Perhaps the book will find a sale among 
members of tramway committees or directors of tramway com- 
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panies, to the vexing of their engineers. To young engineers 
desiring to specialise in tramways, we do not think the book 
will prove of much value. 


Actual error is not absent. A formula given on p. 6, and 
attributed to Mr. W. G. Rhodes, is not explained, its deriva- 
tion is not obvious, and it omits certain essential quantities. 
Further, probably by a printer’s error, the formula and the 
arithmetical examples do not agree. Nor does it seem much 
use to say that gradients should be kept as low and as short 
as possible. Tramways are usually fitted to existing streets 
where very little can be done to improve the gradients, and 
obviously in most cases the only way to diminish the steepness 
of a gradient is to lengthen it. Some rail plan illustrations in 
the first chapter, while indicating a portion of the nomenclature 
and geometrical construction in general use, appear in some 
respects to follow railway practice rather than that imposed 
by tramway conditions. On the whole, we think that, as 
regards permanent way construction, the amount of prac- 
tical information in the book is very small in quantity and of 
doubtful quality. The chapter on paving materials for tram- 
ways in streets is the best and most useful one in the book, 
but considerably over half of the chapter is taken bodily from 
a “ book of reference“ acknowledged in the preface. 

The chapter on overhead equipment is somewhat better than 
that dealing with permanent way materials; but, whilst the 
author is most emphatic that all materials should be of the 
very best, he offers very little guidance in their choice. A 
number of extracts from recent specifications for overhead 
material may be of use in this direction ; but, as no reasons 
are indicated for the qualities demanded, the guidance is 
of small account. It is rather strange that a tramway 
engineer should write of span wires as “unsightly and 
dangerous"; he does not even mention that they afford 
the best running, and he fails to indicate in what way danger 
arises from this most general construction. The author recom- 
mends silicon bronze as the material for span, guard and puil- 
off wires, on the ground that galvanised iron or steel wires are 
liable to lose their zinc coating by cracking and peeling. Most 
specifications of such materials contain a bending test as well 
as a test for the thickness of the zinc, and properly galvanised 
wire made to these specifications does not suffer from the 
weakness mentioned by the author. There are towns where 
the chemical pollution of the atmosphere destroys iron wire 
rapidly and where a bronze alloy should be used—elsewhere 
its use is mere waste of money. 

There are some signs of practical knowledge and observa- 
tion of overhead construction and equipment—certain useful 
but little known wrinkles in trolley wire erection, for example, 
which suggest personal experience in this branch of the work, 
but they are very incomplete. The formule given for sag 
and stress, although marked by some printer's errors, are in 
the main correct and useful so faras they go. The effect of 
the elasticity of the wire as modifying temperature effects is 
overlooked, and it seems curious to occupy over three pages in 
formule, and then wind up by saying that a rough-and-ready 
measure “ sufficiently near for all practical purposes is to allow 
a sag of 10in or 12in. in a 120ft. span.” Excepting in some of 
the specification extracts, bow-string suspension for bracket 
arm work is entirely ignored, a striking omission. 

This disappointing book winds up with a chapter headed 
Testing and Maintenance of Electric Tramways.” Four pages 
are devoted to a fall of potential method of localising faults on 
trolley wires, and then follows a dissertation on the manage- 
ment and working of a tramway, a mixture of generalities such 
as the following: —“ The attainment of the maximum revenue 
return with a minimum expenditure is, or should be, the object 
of every corporation and general manager "; and such minute 
as: — Cracks should be looked for in globe, strain and other 
insulators.” If our surmise is correct that Mr. Bowker has had 
practical experience of the overhead work, we hope that he will 
try again, and put on record what would be very useful—a con- 
secutive statement of the construction of the trolley wire 
equipment for a tramway from beginning to end, including 
the numerous wrinkles hardly known outside the ranks of the 
workmen, which, properly applied, save a great deal of time 
and trouble. 


IRON LOSS. 
BY A. PRESS. 


Continuous-Current Machines. 

The curious result that the iron loss in dynamos is about two 
and a-half times what it isin transformersforthe same maximum 
density calls for some explanation. If we assume that in 
transformers the flux wave is a sine function of the time, and 
that the flux distribution in a dynamo is of the nature of a 
flat-top wave, the apparent discrepancy may be explained by 
an increase in eddy loss due to the character of the distribution 
curve. Further, an additional iron loss may be looked for 
when the dynamo takes on load, in virtue of the skewing of 
flux. Considering the cycle of change of density that any 
particle of iron undergoes, we can conceive tho flux density 
as being a function of the time, so that the eddy loss in any 
particle (and when steady motion is attained, in the whole 
mass) is proportional to the integral of the rate of change of 
density squared multiplied by the element of time through 
which the rate of change takes place. For eddy loss is pro- 


portional to 2 and E 7?— 7B The definite integral, then, 


di dt 
h /dB\? ; 
J ( lt measures the energy lost, and can easily be worked 
to 
out for any regular distribution of flux where the limits ż and 
41 have reference to the time taken to affect any cycle 
of distribution. However, for any irregular curve the pro- 
cedure may be somewhat modified. Approximations to any 
desired curve can be obtained by so combining a set of straight 
lines that the general character of the curve is sufficiently 
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imitated, and then integrating over the limits of the straight 
lines, It can be readily proved that the straight line connect- 
ing two points is a minimum function from the point of view 
of eddy loss, so that the approximation, if anything, under- 
values the actual loss, the slight difference in value being neg- 
lected. To prove this straight-line proposition we have only to 
-— i t /dBX? $ dB? : 

minimise the expression | : Cos) dt, where V -(5 Check- 
ing over in this way various distribution curves, the follow- 
ing results, tabulated, were obtained. Actual flat-top figures 
are given against hypothetical ones with a flat-top one-third 
the span of the base, and when the sides are straight lines. 


No load (same maxima taken | Full load (same maxima taken 


correspondingly). | correspondingly). 
Areas. Eddy loss. | Areas. Eddy loss. 
"ist " Hypo- Actual, |, Hypo- PEN Hypo- ORS Hypo- 
ctual. | thetical. | tal. thetical. *, thetical. `| thetical, 
319 290 146 93-0 | 305 | 310 | 165 97-0 
250 208 70 550 272 | 285 87 88 2 
297 264 141 83:0 308 303 141 98:4 
800 266 136 | 85:5 | 295 | 295 150 900 


In the particular figures shown there is no great departure 
in iron loss due to the machines taking on load. It merely 
accentuates the fact that a difference in wave shape may make 
an enormous difference in iron loss. The diagram, Fig. 1, shows 
the effect of skewing to much better advantage. 
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The curve 1, 1 is the best flat-top figure that can be drawn for 
a given area, the effect of hysteresis not being taken into 
account. It is a curious fact that when the height of the 
figure remains the same the eddy loss on each side must be pro- 
portional inversely to its projection. For the tangents squared 
are as (1/projection)? and the energy lost (1/projection)? x pro- 
jection—i.e., inversely as the projection. In this way the 
curve on the extreme left has over seven times more eddy loss 
than curve 1, 1. 

The curve having minimum eddy loss for a given area and 
base is found to be the parabola which approximates very closely 
to a sine wave. In this case we have really to minimise the 


t à 2 D LEAD t 
expression J f ( dt with the condition that | À Bit equals A, 


or a constant. 4 45 


The form of the parabola is y= £- 7 where / = height 
and b base. It is when referring tothiscurve that the discrepancy 
occurs between the ordinary sine wave of flux and the dynamo 
flat top. The ratio of transformer loss to dynamo loss being 
1:2:5, the following figures give comparison of parabolas and 
actual flat tops for the same maximum :— 


Ratio 


Open circuit. | Ratio | Full load. 
— F — actual to E RSENS actual to 
Straighe line Para- para- Straight line Para- para- 
Actual flat top. | bola.: bola. Mid flat top. | bola.| bola. 
— N — — — | — . m | | me 
146 93:0 82:0. 178 | 165 97-0 80:2 | 1:915 
70 55:0 49-0 1:43 87 83:2 40: 1175 
141 83:0 43:8 1:91 141 98:4 87T4 | 1615 
136 85:5 76˙0 179 150 90-0 80-0 | 1:88 


[The straight line flat top and parabola happen to have the 
same area, and the eddy loss is 1:125 times that in the parabola. | 
In actual working, one can take account of hysteresis by 
determining such a flat-top wave with parabolic sides as will give 
a minimum total iron loss for a given flux and given polar span. 
In a parabola, the eddy loss is 
proportional to A?/b ; in the rect- 
angle, as seen, the eddy loss is zero. 


Let reference be made as to loss to 3 

unit peripheral speed with parabola 

with base m, and having unit height. | mob | 
The base m. is fixed, and the are M -=--> 
of the figure À is also given. Fig. 2. 


The eddies will increase inversely 

proportional to the base length taken for the parabola, the 
rectangular area.interposed having no iron loss. Thus the 
parabola with base b and height À will have mh*/b more eddy 
loss than the unit parabola with base m and height unity. 
The hysteresis loss will be proportional to h?, and will only alter 
if h alters, the base m being fixed. [The index is taken as 
the square, though it might well be anything from 1:4—2°5.] 
We have 

In 


Total loss = 7; 
the figure will be 


+ h?t, when s and £ are constants. The area of 


À — h(m - b) + 2h. 
Hence, total work done for half cycle, 
_ 9A(ms + dt), 


3 — b)? 
This expression will be a minimum for % = O, which gives 


(24m2ts + 9m?s?)4 — 3/18 
4t 


- ( /24k+9 - 9047 where 1 — Ks. 


b= 


If ¢ is negligibly small, bem; for t=%s, b— 2m ; and for 
t= 4,5, b=$m. 

The general expression for b shows then that with given 
flux and given polar embrace as the hysteresis becomes rela- 
tively more and more important, that is, in low speed machines, 
waves approaching the flat top should be sought, whereas where 
the eddies exert a preponderating influence, which is in high 


speed machines, a wave approaching the parabola or sine would 
be of advantage. | 


Conclusions.—1. That the great difference betweeu trans- 

former losses and dynamo losses can be explained in major part 
by taking into account the slope of the flux distribution wave, the 
ratio of transformer to dynamo losses being actually 1 : 2:5. 
By the method of slopes losses become 1 : 1:9, leaving 0:6 
out of 2.5 to be accounted for by rotating hysteresis, end 
casting effect, iron loss effect of teeth under pole-shoe (which 
for narrow air-gap is comparatively large for a great number 
of teeth) by circulating current and by losses unaccounted for 
and due to commutation. 
2. That the so-called full load increment in iron loss can be 
in a measure accounted for by the skewing of flux due to cross 
magnetisation. This skewing would be a function of the 
ampere-turns on the armature. For the same volume of flux 
skewing may increase the eddy loss to almost any value, and 
an eddy loss increase from three to four times may be 
looked for. 

3. That the ideal distribution curve is a parabola degene- 
rating into a flat top with parabolic sides for a minimum total 
iron loss, the formula being 


b= (4149) - 3], 
where b is as shown, m is the pole-pitch and £ is the ratio of 
t to s when ¢ and s are respectively the coefficients of hysteresis 
and eddies for a parabola with height h=1 and base in. 

4. That for a given pole-pitch there should be less and less 
flat top the greater the periodicity—z.e., the revolutions. 


Alternators. 

Working on the lines mentioned in connection with direct- 
current generators, the most efficient sort of flux distribution 
is found to be a sinh function. In alternators, as in all alter- 
nating-current machinery, a different condition has to be 
fulfilled where, in the direct-current machine, the output is 
proportional to the area of the flux curve, there is no alter- 
nating E.M.F. at the brushes, and in the alternator the output 
is proportional to the root mean square ordinate of the flux 
distribution curve. 

The voltage equation is 


E = 4e. C. Ww. Zmax 107$ 


(where f= form- factor of voltage curve, f, is the winding 
factor, c the frequency, w the turns and Z,,, = maximum 
induction), which can be reduced to the form 


oi i 
E=4f,.c.u.l. VII Braaos 
0 


when 1=length of armature core. Tis the pole-pitch, and T 
is the periodic time. In this form there is practically no other 


T 
t . 
variable than [ B'de = , Bt ; the winding factor, f, being 


0 
practically independent of the form of the flux distribution 
curve, so that the curve giving minimum eddy loss will be 


T : 6 /dBy? í 
found by minimising the expression | (“ dt subject to the 
0 i 


condition that "Bede shall be equal to some given quantity. 


to e . 
Investigating in this manner we obtain as the resulting 
equation 
| h 


= sinh az, 
sinh am 


y 
and where „= the given maximum density, a is a constant 
depending on the amount of effective E.M.F. and z is the 
pole-pitch. 

The values for y are plotted tor different values of a, using 
the same base and same maximum density (Fig. 3). The 
character of the wave above is indicated and the peakedness 
of the wave is dependent on three things—the effective E. M. F., 
the maximum density, and the pole-pitch. The curve having 
minimum total iron loss can be calculated out by assuming the 
proper index for the hysteresis loss. On the assumption that 
the hysteresis loss is proportional to /, we have the following 
formula for the best straight line flat top curve. 


e. E 
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Where the eddies and hysteresis are figured for a triangle 
having unit height and having the base m equal to the pole- 
pitch and in all cases referring to unit peripheral speed. The 
constants s and / being the factors giving the hysteresis and 
eddy loss. The straight line figure was taken as the minimum 
iron loss curve, since of all the curves following the sinh law 
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obtained the one having a=0 is the most efficient, so that 
between any two points the curve should be a straight line that shall 
at once have maximum effective H. M. H. and minimum eddy loss. 
The hysteresis in all this work has been assumed to depend 
upon the maximum density and not upon the rates at 
which the maximum density was 


obtained. However, where a 
hysteresis loop is formed an 
additional hysteresis loss is 


assumed. In the above formula, 
if the two constants of iron loss 
at a given frequency have the 
relation ¿= £s, the above formula 
for b can be re-written 


b= “al J (3k + 4) - 2], 
and for £20 b= 3/4m, so that when the hysteresis is negligible 


—that is, / approaches zero—the total base of the triangle 
should be three-fourths of the entire pole pitch. 


For k=5/3 b=3/5m 
k « 12/3 b=3/6m 
k=21/3 b=3/7m 
k = 32/3 b=3/8m 


The law for this series can easily be obtained. 


Conclusions.—It is seen, then, that with machines of low 
frequency, where / is more important than s a flat top wave 
should be aimed at, but when ¢ is practically neglible com- 
pared with s the condition 5 —3/4m should be fulfilled. The 
degree of peakedness, however, is determined by the amount 
of maximum density and effective E.M.F. required. Hence 
that flux distribution eurve should be sought as is determined 
by the formula for b, 


hz A J(3k+4)- 3], 


it being borne in mind that the above formula was obtained on 
the supposition that the hysteresis increased as the square of 
the maximum density, which is not quite a fair assumption for 
alternators. It is interesting to note that Prof. Arnold obtains 
as the result of his investigations that the sine wave is the best 
form of flux distribution curve. However, his point of view is 
one entirely of effective E.M.F. against a given flux, whereas 


taking iron loss into account we really obtain a sinh function. 
There is again another point that is worthy of notice. The pole- 
pitch factor is smaller in alternators than in direct- current 
machines, and the flux density is also smaller ; hence for two 
reasons the incremental iron loss incident to the machine 
taking on load should be less since the skewing plays a less 
import rôle. This would explain the fact that whatever 
additional iron loss is observed in alternators is usually quite 
small, since there are hardly any steep slopes anywhere that 
lie in the danger zone of approaching perpendicularity, 


—————— MÀ 


RECENT STEAM TURBINE DEYELOPMENTS.* 


BY W. L. R. EMMET. 


When the writer agreed some months ago to present a Paper to 
this meeting, he fully expected that its subject-matter would mainly 
consist in a record of practical results accomplished with commer- 
cially operating machines, and that such matter would be full 
enough to justify its presentation and discussion. Some months 
ago n Paper was presented to the American Philosophical Society 
on this same subject which has since gone the rounds of the Press. 
This Paper dealt at some length with our expectations concerning 
the new steam turbine developments now going on at Schenectady, 
but gave no actual results other than those produced by a single 
600kw. machine which has been operating for some time at Schenec- 
tady, and which is different in many respects from the machines 
now being built. 

The scant array of established facts in this Paper and the rather 
liberal presentment of expectations have called forth some criticism, 
particularly from European turbine builders. Such criticisms are 
not unnatural under the circumstances, and we are naturally eager 
to demonstrate to the world the soundness of the claims upon which 
the General Electric Co. and its customers have based such large 
undertakings. 

The writer had confidentially expected that before this date the 
5,000kw. turbine recently installed at Chicago would have been fully 
tested and verified, and that its results could be here presented to 
the members of this Association who are so deeply interested in the 
success of developments of this kind. We have fallen a little short 
of this expectation through such unforeseen delays as are usual in 
such cases, but still have produced results which are highly inter- 
esting and suggestive, although no complete tests have yet been 
made. The machine has been installed in the new station of the 
Commonwealth Electric Co., which is probably the finest and best- 
equipped station in the world, and has been connected to its regular 
equipment of boilers and condensing facilities. It has been started 
without any hitch or delay and has been operated repeatedly at full 
load and under a variety of conditions to test its performance. It 
has operated with a wonderful steadiness and perfection, has 
governed perfectly from full load to no load with only 2 per cent. 
speed variation, and has in every respect shown itself to be a 
thoroughly desirable operating machine. A test of steam economy 
was also very carefully conducted on this machine, very perfect 
facilities for weighing water and maintaining a steady and accu- 
rately measured load having been provided. Unfortunately, the 
results of these tests were found afterwards to be entirely indefinite, 
since a large leakage of circulating water, through a misplaced valve, 
into the steam space of condenser was discovered, which water had 
been weighed in connection with the condensed steam. When this 
was discovered it was too late to ascertain with certainty the amount 
of this leakage at the time of test. The flow with no load, however, 
indicated that this leakage was very large, and the general inference 
drawn from our test is that a very fine steam economy was shown. 
We will, however, refrain from making any positive statements on 
this subject until we have obtained tests which are absolutely 
unquestionable. 

All the conditions in connection with the running of this machine 
have given very favourable indications. The machine is connected so 
that the condensed water passes from the hot well through a heater 
and is pumped directly back into the boiler. The whole system was 
in operation and worked perfectly. The water returned to boilers 
was, of course, entirely free from oil and quite clear except at light 
load, when the leakage from river water appreciably discoloured it. 
The plant operated at full load with four 500 H. p. boilers fired out 
of the eight which have been provided for each machine. These 
boilers were fired with Illinois coal on chain grates, aud their 
performance of the work is in itself an indication of good economy. 

After this test run the machine was taken apart for the purpose 
of making a minor internal change which was thought to be desir- 
able. The machine will not be required for service for some months, 
and our desire is to get it in the best possible condition in advance 
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of the time when it will be required to carry a large winter load. 
The machine will probably be ready to run again within about a 
week or 10 days, and conclusive tests will then be made. 


In order to properly understand the significance of the successful 
starting of this machine, it is necessary to review the history of its 
design and to compare it with engines of other types. After the 
experiments with Mr. Curtis’ steam turbine inventions had pro- 
ceeded for several years, eertain experimental results were obtained 
which seemed to justify the production of commercial machines, 
and it was decided build a commercial machine for use in the 
Schenectady works. A 600kw. machine with horizontal shaft was 
designed, the mechanical arrangements being in inost respects in 
accordance with the plans which Mr. Curtis had formed previous to 
that time for building the turbines. This machine was built and 
tested nearly two years ago. 

These tests showed a high steam economy, and it was very soon 
decided that the performance of this machine justified the building 
of other commercial machines which could safely be relied upon to 
perforin as good or better results. The question of mechanical 
design for these larger machines then became a matter of first 
importance. The steam economy could safely be expected to con- 
form closely to that of the machine which had already been tested, 
but the whole question of cost and commercial desirability depended 
upon the mechanical construction adopted for accomplishing the 
desired results. 

It was decided at this time to build a steam turbine unit as large 
as the largest engine-driven generating unit in the country, and as 
the result of this decision the design of the machine now in Chicago 
was made up after a great amount of thought and study. This 
design ernbodied many very radical features as compared with other 
engines, turbines or machines of any character. The shaft is ver-. 
tical; the whole weight of the revolving part is borne by an oil film 
delivered by a pressure pump to the lower bearing; the delivery of 
steun to turbine is controlled through a svstem of electrically- 
operated individual valves worked by a small controller, something 
after the manner of multiple-unit train control system—a centri- 
fugal governor moving the controller. The revolving field is 
mounted upon the same shaft with the turbine wheels, and the 
stationary portion of the generator is supported by the stationary 
portion of the turbine, the whole building up into the general form 
of a vertical evlinder about 25ft. high and about 14ft. in diameter. 
The total weight of the turbine and generator is about 400,0001b. 
and its capacity is 5,000kw. at full load. It is capable of running at 
about 75 per cent. overload condensing, and at nearly full load non- 
condensing. 

The question as to whv the vertical shaft design was adopted for 
this unit has often been raised and many doubts and criticisms con- 
cerning it have been expressed. It is not easy to explain all the 
reasons which lead up to its adoption but it may be said that the 
compactness and simplicity of this unit, which are its most marked 
characteristics, are largely due to the merits of this design. With 
the vertical shaft arrangement all lateral strain is removed from the 
bearings which align the shaft and all deflection of the shaft is 
avoided with & minimum number and length of bearings. "This 
matter of properly supporting a shaft and keeping it exactly central 
and in perfect alignment is an important one where small clearances 
ure desirable with a large diameter in the revolving part. To carry 
such weights as are necessary in the revolving part of this large 
unit many very large bearings would be required if the shaft was in 
a horizontal position. An elaborate system of forced lubrication 
with artiffcial cooling wonld be necessary in connection with these 
bearings. and a failure of any of these bearings would occasion 
serious danger to the operation of the machine. If the machine 
were built in a horizontal position it would be very difficult to so 
support the wheels that their clearances would not be affected by 
sagging of the shaft or looseness in bearings, and also, it might be 
difficult to place them with such a relation to each other that the 
clearance would not be affected by expansion of the shaft. In the 
vertical design the space between wheels is reduced to a minimum, 
the supporting structure is perfectly symmetrical and cannot be in 
any way distorted or put out of line either by mechanical or steam 
pressure strains or by the effects of expansion. 

The oil pressure step bearing at the foot of shaft supports the 


whole revolving element in a balanced position by perfectly sym- į 


metrical suspension and preserves the exact relation of level between 
the stationary and revolving parts. As long as this step bearing 
fills its functions, a multitude of mechanical difficulties and 
uncertainties are overcome. 

At the time this design was adopted there was no good precedent 
for the support in this manner of such a weight operating at so high 
a speed, and there were many predictions of failure, examples being 
quoted where similar methods had failed with water wheels and 
other machines. It seemed clear, however, that with proper 
arrangements the operation of this bearing must be stable and 
reliable, and since forced lubrication was necessary to success in 
any case, it seemed advisable to put it where it would accomplish 
the greatest number of good results. 


Experience with a number of machines has fully justified our 
decisions in this connection. The bearings have run perfectly with 
an inappreciable amount of friction, and when properly supplied with 
oil operate with perfect steadiness and regularity. In one respect 
these bearings have agreeably surprised us—that is, thev have been 
much less injured by stoppages of oil than we expected. In the 
course of our experiments imperfect pumping arrangements have 
been used and repeated failures of the oil now have been experienced, 
but in no case has any damage to the machine resulted. Even the 
cast-iron blocks which constitute the step bearing are, as a rule, not 
destroved. Our experience has been that they cut and heat when 
the oil supply is removed, but in all cases the surfaces have ground 
theniselves to an operating condition after the oil flow is renewed, 
so that the machine could be continued in operation, This might 
not always be the case, but it sceins quite certain that the damage 
could never be as serious as that which would result from a failure 
of the lubrication svstem where heavy weights are carried on high- 
speed horizontal bearings. 

In our newer machines we are providing a heavy stationary collar 
below the lowest wheel which can be used to support the wheels in 
ease the step bearing is removed, and which would serve as a brake 
to bring the machine to rest in case the step bearing should cut 
enouch to allow the wheels to settle to a dangerous degree. Our 
experience has been that there is very little tendency to settlement 
of the shaft in case of such cutting, and this latter function of the 
collar will presumably seldom be called into requisition. 


The oil for step bearings and also for the upper bearings of 
machines is delivered by a small electrically-driven pump which 
operates continuously from the exciter circuit. In most of the large 
plants where we are installing turbines we have recommended iu 
addition to these electrical pumps, a weighted accumulator with 
steam pump arranged to keep it full automatically. This aecuinu- 
lator with its steam pump affords an automatic reserve for the 
lubricating system. Its capacity is such that there would be aniple 
time to shut down the units even if evervthing in the station should 
be stopped by the bursting of a boiler or steam pipe. 

The 5,000kw. machine in Chicago is the second of our vertical 
shaft turbines to be put into operation. The first machine of this 
tvpe was one of 500kw. capacity, installed by the Newport and Fall 
River Street Railway Co. This machine has been in daily opera- 
tion since last June. During all this time its dailv operation has 
been indispensable to the service of the plant, and there have only 
been two or three interruptions of a few minutes each which could 
be charged to its defects. It has, however, developed some minor 
troubles which have been the cause of some annoyance, and which 
it has been very difficult to correct owing to the alinost continuous 
operation of the machine. With new types of machinery which 
have to be put in service without any period of experimenting some 
such difficulties and delays can hardly be avoided. 

The only serious troubles at Newport have been with parts of 
governor and with valves which have given out owing to over- 
straining of springs or other mechanical causes which are easily 
corrected. These troubles have occurred as the result of continued 
service, and are being rectificd as rapidly as it has been possible to 
analvse their causes and apply suitable remedies. Nothing has 
happened which suggests the possibility of a serious diflieultv, and 
it can be safely predicted that a condition will yery soon be reached 
in which the turbine can operate for an indefinite period with a very 
small expense for care and renewals. 

Our inachine at Newport has been tested and has shown results 
decidedly better than the reported tests of steam turbines of other 
makes, but the conditions have been such that we have reasons to 
believe that decidedly better results can be produced with slight 
changes in nozzles and adjustments of pressure. Up to the present 
time we have not been able to experiment with this machine or 
properly analyse its performance, owing to the almost constant 
requirements of service. We are, however, installing a second 
machine at Newport, and very soon expect to make a proper analy- 
sis of its performances and to bring both machines to a representa- 
tive condition. All the experience which we ean gain with these 
early experiments is, of course, available for the prevention of 
similar troubles and inistakes in other plants. 

One important matter in connection with the introduction of our 
turbines has been the establishment of proper condensing facilities 
in order that the great benetits of high vacuum might be realised to 
the greatest possible extent. In turbines which we have tested the 
steam consumption has been reduced from 6 to 7 per cent. for every 
additional inch of vacuum above 25in. Such a reduction is, of 
course, very important, and justifies large expenditures upon con- 
densing apparatus. The fact that the turbine may be better than a 
condensing engine with equal vacuum must not be considered a 
reason for assuming that a condenser which is good enough for the 
engine is also good enough for the turbine. The sclection of con- 
densing facilities should be governed by the economice possibilities. 

We have recently designed for some of our large new turbines 
surface condensers which themselves constitute the base and sup. 
porting structure of the machine. ‘These condensers are of verv 
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ample cooling surface and are so arranged that the maximum degree 
of vacuum is obtainable with a given amount of water. One feature 
of our turbine which is very advantageous in obtaining a high vacuum 
is that it can be easily so arranged that the air leakage is reduced to 
zero. The two points where the shaft passes through the casing are 
fitted with packings which are kept sealed by sleam. Another 
advantage is that there is no oil in the steam and consequently that 
the exterior of condenser tubes is kept perfectly clean. Several tur- 
bines with condenser bases are now being built, and it is probable 
that there will be a large production of machines of this type. 

I have mentioned above that no oil comes in contact with the 
steam in these turbines and I need hardly call attention to the great 
importance of this fact. The condensed water can be delivered 
directly back to the boilers and all possibitity of trouble in boilers from 
oil, dirt or scale is eliminated. Even in plants where feed water is 
good and cheap, this constitutes a great advantage, since a consider- 
able amount of heat is saved by using the condensed steam on 
account of its higher temperature. There is, however, no such a 
thing as perfectly pure and clean natural water, and there are few 
boilers that in their average working condition are perfectly clean. 
Cleanliness in boilers improves circulation and evaporation, prolongs 
life and constitutes, therefore, a very distinct and definite advantage. 

The designs of these first machines started at Chicago and New- 
port are now about two years old. "They were entered into upon 
the basis of a very limited experience with the turbine, and nothing 
to guide us other than the theoretical possibilities which previous 
tests had demonstrated. "The period which has elapsed since the 
conception of these designs has been occupied in & battle with the 
innumerable difliculties attendant upon the production on a very 
large scale of radically new devices. When we became convinced 
of the practicability and the advantages of our designs, we deter- 
mined that the possibilities could only be developed quickly through 
production on a large scale and by a concentration of force upon the 
work. We consequently decided upon guarantees which we felt 
certain of fulfilment and upon prices which would be attractive to 
our customers, and have taken a large number of orders for 
machines of several sizes. We now have on our books contracts 
aggregating more than 200,000kw. in steam turbine generating units. 
À large proportion of these machines are now either finished or 
well under way. 

This immense production has been introduced at a time when our 
regular manufacturing facilities were strained to the utmost, and 
when the difficulty of obtaining or sparing good men was very great, 
The trials and difficulties of such an undertaking are hard to 
describe. A vast amount of very expensive special machinery has 
had to be designed and built, and almost every step has required 
thought and experimenting. In such new work the average man 
cannot be made to advance with the same confidence that he does 
on established lines. He presupposes the possibility of difficulty or 
failure, and is constantly being bronchi to a halt and making mis- 
takes that he would not make under different circumstances. 
Important processes are handled carelessly and unimportant ones 
are unduly deliberated over. The strain is incessant, and an 
abundance of faith is required in those who would direct such work. 

As the work of developing these designs has advanced, experience 
has shown the possibility of better and simpler methods, and the 
steady continuance of experiments has extended our knowledge of 
the theoretical possibilities. Consequently, new designs have been 
proposed and developed, and we now have in production a large 
number of machines which we consider greatly superior to those 
which are now beihg put into service. This process of experimental 
development will continue, and the production and test of each new 
machine will extend cur knowledge and make possible further 
advances. 

Our machines at Newport and Chicago and other machines of 
about the same date are of what we call the“ two-stage” type. 
The Newport machine has two compartments with three rows of 
moving buckets in each compartinent, and the Chicago inachine 
has two compartments with four rows of moving buckets in each 
compartment. Our later large condensing machines have four 
stages or compartments with two rows of moving buckets in cach. 
All the details of their design have been worked out in such a 
manner that their construction is greatly simplified, and the steam 
economy will presumably be much increased. 

Thus, such successes as we may accomplish in the future will be 
the result of the large experience which responsibility for our exist- 
ing work has entailed. We have been through long trials and have 
combated many predictions of failure, but the facts seem to indicate 
that we have succeeded and to promise that we will in future 
accomplish greater successes. 


DISCUSSION. 

Mr. Emmet’s Paper led to a lengthy discussion, in which part was 
taken by vice-president Ely and Messrs. John I. Beggs, C. O. Mailloux, 
E. G. Connette, J. G. White and the author. 

Mr. BEGGS said he is very hopeful that the prediction of the General 
Electric Co. that steam turbines will come into general use will be fulfilled. 
On the other hand, some of the best engineers in the country have expressed 


to him their doubts on the subject. At present there is nothing to do except 
to await the curves and tests which Mr. Emmet says are going to be made. 
He asked if there is not a new power looming up which may as far surpass 
the steam turbine as that machine surpasses the reciprocating engine, so 
far as economy goes—namely, the gas engine. If the predictions made 
for the gas engine, using either illuminating gas, producer gas or gas 
now produced as a by-product, are to be relied upon, it appears that the 
present cost of the kilowatt-hour may be cut in two and possibly reduced 
two-thirds, no matter how high the economy of the present steam plant. 
He said that a large engine-building concern in this country has recently 
acquired the right to build here the Nuremburg gas engine, and that a 
3,000 U. p. engine of this type will be installed at the St. Louis Exposition 
direct-connected to & 2,000kw. generator. In the north-west screenings 
now cost $3.50 a ton, which four years ago cost only $1.70, so that the 
importance of bringing down thecost of producing steam is of the greatest 
moment. Mr. Beggs said that at present a steam turbine unit such as 
Mr. Emmet describes, including the generator, can be purchased for 
about the cost of the corresponding reciprocating engine, and he remarked 
that he does not think he is divulging a secret when he states that the 
Westinghouse unit employing the Parsons steam turbine can also be 
bought at the cost of the reciprocating engine of equal capacity. Owing to 
the slower speed of the reciprocating engine, the cost of the accompany- 
ing generator becomes one-half that of the engine itself, and that this 
amount is saved in the turbine is important. An element that comes up 
in the question of the use of gas engines is the greatly increased cost of 
the engine itself, and it is a question of commercial calculation whether 
this will be compensated for in reduced cost of producing power. 

Mr. ELY referred to the fact that in the new plant of the Lackawanna 
Steel Co., at Buffalo, N.Y., the gases from the stacks of the blast furnaces 
and the ovens are washed and used as fuel, enough fuel being thus sup- 
plied for an installation of 40,000 H. p. of gas engines, Most of the units 
are of 2,000 u.p. The engineer-in charge is a Russian, and Mr. Ely 
added that in the matter of gas engines, their manufacture and use, we 
are far behind Europe. 

Mr. BEGGS mentioned a case in the west where & large manufactur- 
ing establishment is building 80 ovens for the production of coke, and it 
is probable that the waste gases will be utilised in generating power. 

Mr. E. G. CONNETTE suggested that since the gas-engine question is 
& very interesting one, it should be made a topic for discussion at the 
next meeting of the Association. Mr. Connette pointed out that 10 years 
ago, at the Milwaukee meeting of the Association, he predicted in a Paper 
that the steam turbine would finally supplant the reciprocating engine. 

Mr. MAILLOUX said that if gas is obtained at a cost which is below 
20 cents per cubic foot, the gas engine will be at least as economical as 
the steam turbine, especially where coal is relatively high ; but when a 
producer is required to make gas, the situation is quite different. He 
referred to a case of a plant of 15,000kw. for which he received estimates 
for a gas-engine plant and also for a steam turbine plant. In the gas- 
engine system the largest unit was about 2,000 H. p., and consequently it 
would be necessary to have something like 10 units; this would involve 
& larger building and a larger maintenance account owing to the greater 
number of units, and since the gas engine is not a simple device its cost 
of maintenance would not be small. He also found that to get the 
economy promised, he would have to go into the chemical business—in 
other words, handle certain chemical by-products; he was told that by 
the installation of a 3,000kw. plant there would be something like $50,000 
& year recovered jn the form of chemical by-products. The principal 
objection was that an initial outlay of over $1,000,000 was required, and 
in that particular case instead of coming out $100,000 ahead, as against 
the steam turbine, he would be nearly that much behind yearly. 

Mr. MAILLOUX cited another case of & pumping plant in Mexico, 
where coal is $15 a ton delivered on a mountain 700 miles from the 
nearest coal mine. He found in that case that a gas engine operated 
with producer gas was better than & steam turbine and would pay for 
itself in something like three or four years. He investigated a case in 
Arizona where power was to be used in lighting and traction, and he 
found that the cost was more nearly even, the company being one produc- 
ing gas as well as electricity. After a careful investigation the steam 
turbine was adopted. A further investigation has shown that in the 
present state of manufacture the cost per kilowatt of the gas engine outfit 
is at least twice that of the steam turbine outfit. He has had a station 
operating at Newport, R.I., under his direction which has been installed 
for & year, which has been running one steam turbine unit for a 
year, and for the last five or six months running two units of 400kw. 
each. The results have been so satisfactory that recently an order has 
been placed for two turbine units of 3,000kw. each. The cost of the 
latter is under $28 per kilowatt, not including the piping or condenser. 
Mr. Mailloux considers one of the great points in the steam turbine is 
that it enables the station equipment to be greatly simplified, not only in 
detail but also in those things which eventually tell in maintenance. 
There are fewer parts and no adjusting parts. A feature of the steam 
turbine of the greatest utility is its ability to use high superheat, there 
being no practical limit to the amount of superheat that may be used. 
A turbine using steam at a pressure of 150lb. and superheat up to 600deg., 
gives as good economy as the ordinary engine with perhaps 175lb. or 
180lb. pressure using fuel economisers. The cost of the station is less, 
the expense of running much less, and the cost of producing power much 
reduced. Mr. Mailloux said that the only drawback thus far brought to 
his attention in connection with the steam turbine is the fact that it is 
not economical without condensation, and, in fact, requires a very good 
vacuum. He has had some difficulty in obtaining a satisfactory vacuum, 
but has no doubt that after some slight changes which he contemplates 
the difliculty will be overcome. He feels sure that the condensing outfit 


for the turbine requires much more care and greater first cost, perhaps 
$3 or $4 per horse-power: 
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Mr.J. G. WHITE said that he agrees in the necessity of a high vacuum 
and high steam pressure with the steam turbine, and also on the advan- 
tage of reduced space and saving in initial investment and in oil and 
other supplies. However, what is needed to be known is how the steam 
turbine can be depended upon as to reliability. Can we instal steam 
turbines to-day and be certain that they will start off without serious 
interruption, or at least that after a few weeks of operation they can be 
depended upon to take up the regular load and carry it day after day? 
He said he understood that in Newport there are two turbines in opera- 
tion, and that the original one, which gave considerable trouble, is now 
said to be down to regular working basis, and that the second unit is in 
operation and running satisfactorily. He wished to ask how many 
stoppages there had been during the past 60 days or during some definite 
period in this plant. 

In reply, Mr. EMMET said that they had had experience with a 
600kw. turbine in Schenectady of the earlier type, and a vertical shaft 
turbine at Newport, which is the newest type. The Schenectady machine 
has been in service two years and has been running almost continuously 
without any trouble of any kind. The machine located at Newport has 
carried its load continuously, and of the troubles experienced practically 
none interrupted the service. A record has also been kept of all stop- 
pages, and service was only interrupted three times between June and 
September, the longest stoppage being less than 20 minutes. These were 
caused by a certain amount of trouble in the valves, which had to be 
corrected from time to time. If the Newport machine as it stands now 
in its present condition were improved and simply maintained by the 
renewal of the valve parts as they give out, it could be kept up and 
run at a small fraction of what it would cost to maintain a rec:procating 
engine of equal capacity. As to comparing gas engines and steam 
turbines, Mr. Emmet agreed with Mr. Mailloux that it is purely a ques- 
tion of cost of fuel as relates to the turbine in its present state of 
development. The calculated fuel economy of the gas engine in its 
best state of perfection is greater than that of any steam engine here. 
tofore produced ; but the very highest results obtained eo far with the 
steam engine in the matter of fuel economy are not far below the results 
obtained from gas engines. The very best result from the gas engine 
shows a thermal efliciency of 32 per cent., while the best result produced 
with highly superheated steam under favourable conditions in the steam 
turbine is something like 23 or 24 per cent. But gas engines operated on 
a commercial basis run nearly to 26 or 27 per cent., which figures are 
not much in advance of the best steam turbine performances. Further- 
more, às pointed out by Mr. Mailloux, the gas engine costs probably twice 
as much as the steam turbine unit, and if the latter is credited with the 
simplitications surrounding it, the ditference is much greater. The steam 
turbine needs no heavy foundation, and the ideal turbine plant will be far 
removed from the city, laid out on the lines of a coal yard, and an expen- 
sive building will not be required. On this basis the difference in cost 
will be greater than Mr. Mailloux has stated, and even if we capitalise the 
difference in fuel consumption between the two engines, the amount will 
not cover the difference in first cost. Mr. Emmet said the steam turbine 
as it will be six months hence can be operated by a child indefinitely, 
virtually without maintenance. The wear and deterioration is nothing, 
and the whole plant can be reduced to an ideal condition of simplification. 
On the other hand, a producer gas engine plant involves an immense 
maintenance cost, and the maintenance of the engines will be twice that 
of steam engines, being twice as complicated and less capable of perfect 
lubrication. If coal continues to increase in cost, and gas engines are 
improved at the same rate that the turbine has been improved, the time 
will come when fuel economy will be the only consideration, and gas 
engines will come into more extensive use. Mr. Emmet thinks, however, 
that the introduction of the steam turbine is certain to give the gas 
engine a long set-back. 

Mr. BEGGS said that only 11 montlis ago the quoted cost of the 
steam turbine unit was double what it really is to-day. This reduction 
has obviously been brought about by competition between the builders 
who have acquired the right to construct steam turbines in this country. 
As to the gas engine in this country, we are in the same position that we 
were in three years ago with respect to the steam turbine—we know 
scarcely anything about it. As to the size of units, even the builders of 
the steam turbine to-day question whether it is not more economical and 
more advisable to instal units of 2,000kw. capacity than units of 5.000kw. 

Referring to the Newport plant, Mr. MAILLOUX said that the first 
400kw. unit was ready early last winter, and owing to a burn-out in cne 
of the old units carrying the load, the turbine was pressed into service, 
even though the packing had not been finished. 
except during periods of light load, and then in order to complete the 
piping and adjustment of the unit. Little difliculty has been experienced 
in paralleling the two units; there was at first a slight hunting or some 
disturbance due to imperfect belting, which has been remedied. At first 
the attendants kept close watch of the unit, but they have become so 
accustomed to the machine that it is left to take care of itself. 


The Junior Institution of Engineers.—On the invitation of 
the British Fire Prevention committee a large number of 
members of this Institution paid a visit to the International 
Fire Exhibition at Earl's Court on October 2ud. They were 
received by Mr. Edwin O. Sachs, the chairman of the committee, 
Mr. Ellis Marsland, the hon. secretary, and Col. Dickson. 
Under their guidance the whole of the interesting exhibits 


were closely inspected, apparatus being shown in operation 
where possible. ö ö 


It has not been stopped 


DEFECTIVE MACHINE INSULATION.* 


BY C. E. FARRINGTON, 


'The best excuse for & 45-minute talk on the defective insulation 
which is found in modern dynamo and motor construction is the 
Statement that it is the greatest obstacle to electrical development 
at the present time. It is a fact beyond controversy, that the 
electric motor is not being used as much as it would be if it 
were & more perfect machine.  À veteran railway superintendent 
recently told me how much he wished that he could have as 
little sickness in his motors as he used to have among the horses. 
My connection with the manufacture of electrical insulation was 
brought about through the request of a large electrical manu- 
facturing company for a substitute for shellac as an insulating 
varnish. 'This was some 10 or 12 years ago, when all that any 
paint and varnish chemist knew about insulation was what he 
might derive from the examination of a dictionary ; so we asked our 
electrical friends for full details of the work an insulating varnish 
had to do. The answer, signed by one of the best known of the large 
construction concerns of a dozen years ago, is in my possession to-day, 
and reads: An insulating varnish must contain as little water as 
possible and dry quickly. We cannot give you further detaile, but 
if you will make the varnish as above stated, we will make the testa 
to see whether it has any insulating properties" If such an answer 
had been rendered on any other point concerning mechanical or 
electrical engineering it would have been considered a glaring 
admission of ignorance, and no large electric company would have 
tolerated such ignorance after it had once exposed itself. But it is a 
fact that electrical engineers have neglected to use the methods of 
applied chemistry in this most important item of their work. They 
have cheerfully gone on and on, jauntily ignoring well.known 
chemical laws and trusting to the cleverness of their sales departments 
to shift to buyers the responsibility for losses and annoyances which 
might be wholly avoided were conscientious study made of the 
problem. By our inquiry we finally ascertained that shellac varnish 
(gum lac dissolved in alcohol) gave the best results of anything which 
they had then used, but that electricians were quite well aware that 
it was defective. As no further information was forthcoming, we 
proceeded to make a very rapid drying copal varnish, which was 
duly submitted to our electrical friends, and after a few days’ test it 
was adopted by them and its use commenced in considerable quantity. 
It was the first insulating varnish ever made. As an illustration of 
what we have learned since then, I will say that no competent 
engineer will now concede that a given compound has any insulation 
value whatever until his tests have been tho:e of actual service under 
widely different conditions, and unless the time test is at least a year. 

It was primarily necessary for us to define the exact function of a 
varnish in and on the coils or windings of a dynamo-electric machine. 
Why should a varnish be used at all? Solely because there has 
never been an insulating fibre produced which did not need some 
sort of reinforcement which could obviously be best applied in the 
form of a paint or varnish. Motors will not run, even in very dry 
situations, unless some protection in the shape of varnish is applied. 
When we asked electricians for an explanation of this, they told us 
that water got into the machines if varnish was not used. When 
this answer was applied to street.railway motors running on sub- 
merged tracks, or on motors unprotected from street spattering, the 
explanation seemed to be adequate, but its adequacy was completely 
lost when we applied it to stationary machines running under fairly 
good conditions, It is perfectly obvious that if an unpainted gene- 
rator armature should be saturated with water, and then started up 
at full speed with the brushes lifted from the commutator, the 
centrifugal motion in a few moments would force out all moisture, 
and that then the brushes could be brought into contact and the 
load assumed without danger. Surely the insulation resistance of 
the varnish is not required to enable the machine to run. There 
D never has been a successful machine designed wherein the 

ifference of potential between windings was equal to 10 per cent. of 
the insulation resistance of the ordinary double-cotton covering which 
was used on those windings, and it is obvious that if that resistance 
could be made constant, there would be no necessity for the rein- 
forcement of machine insulation with anything in the line of paint or 
varnieh. In other words, any paint or varnish which is used on 
magnet coils is used in the hope of making constant the initial resis- 
tance of the cotton covering. It being plain that the function of any 
varnish or paint which is applied to a motor or dynamo coil is to 
reinforce the cotton covering, we must study the weaknesses of the 
cotton in order that we may know how to correct or help them. 

The first defect of cotton is the fact that it cannot be spun to & 
commercial profit unless it carries from 5 to 15 per cent of water; 
but at the same time we should not lose sight of the fact that 
this water dces not interfere with the average insulation value of 
cotton covering as indicated by mere laboratory tests. The trouble 
which the water makes is accomplished when it turns to steam under 
the heat of the machine or when it travels from the core out through 


* Abstracted from the Journal of the Franklin Institute. 
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the coil under the influence of rotary motion, leaving innumerable 
passages and openings where the electric current may follow. 
Another material defect of cotton is the ease with which it 
becomes carbonised ; but it is only fair to say that the carbonisa- 
tion of cotton covering is largely offset by the resistance gained 
from the expulsion of moisture as an armature becomes dried and 
seasoned. The third defect of cotton is the acid which it carries, 
aud which assists its impregnation with copper oxide. Finding that 
the best insulating material must be the one which would reinforce 
these weaknesses of cotton, we assembled all the materials com- 
mercially available for the manufacture of compounds which might 
be applied to coils of copper wire by dipping or with a painter’s 
brush, and began the work of systematic search for the qualities 
which would enable these materials to accomplish the necessary 
results. Ia this connection every varnish gum, every treatment of 
drying oils, every combination of waxes, pitches, asphalts and gum 
substitutes, including the cellulose compounds, were brought under 
our tests. The first test of all was to see whether a material had 
melting point or viscosity, or a combination of both, which would 
enable it to stay in a badly-overheated coil. This point brought out 
& curious inability on the part of a good many electricians to dis- 
tinguish a difference between old-fashioned tests and modern con- 
ditions. They wanted to test insulation melting pointa by the same 
method by which oil chemists find the melting point of an oil or a 
wax, but we found that test so misleading as to make it necessary to 
make our tests exactly like the conditions of actual service. We 
wound a coil of double cotton-covered wire about a steel rod, satu- 
rated the coil with insulating compound, withdrew the steel rod, 
inserted in its place an ordinary thermometer, put current through the 
coil until it was so badly heated as to give off dense volumes of smoke, 
and if by weighing we found that a coil did not lose more than 10 
per cent. of its compound, we decided that such material would stand 

ot service in overloaded machines. An insulating compound should 
have such a high melting point. The designer of a motor never 
can tell which one of his machines will be located in the hottest 
corner of a rolling mill, or whether his generator may not some day 
have to stand the heat of a torpedo boat engine room with the ven- 
tilating apparatus broken down, or an emergency overload in ordinary 
practice. 


The tests to determine the capacity of a given insulating material 
to exclude moisture from the coils of an idle machine were chiefly a 
process of elimination, and here we found aid from the experience of 
varnish and paint manufacturers, and in the researches which have 
been made concerning the materials which enter into their products. 
We first eliminated shellac fot the reason that it could only be made 
into a successful varnish by dissolving it in alcohol, or alcohol and 
water. You can make a shellac varnish totally devoid of water, but 
you cannot do it commercially, and if you could you could not keep 
it so, a8 the alcohol in shellac varnish rapidly attracts moisture the 
moment it is exposed or applied. The copal varnishes and asphalt var- 
nishes were eliminated at this point, as we found that the heat and 
vibration of magnet coils quickly reduced them toa powder, or cracked 
their films so badly that they could not exclude water any more than a 
sieve could hold it. For some time we thought that linseed oil might be 
so boiled that it would effectively exclude moisture. We were attracted 
by its high initial resistance and the extremely tough film which 
could be obtained from varnishes composed of it; but here again we 
were stopped by the accumulated facts which experienced varnish 
and paint makers furnished us. Linseed oil is a commercial com- 
modity solely because of the rapidity, as compared with all other 
oils, with which it absorbs oxygen. A method of arresting the oxida- 
tion of a film of linseed oil at any desired point would be of immense 
value to the electrical fraternity. We cannot hope to arrest the 
oxidation of a film of linseed oil at any particular point. It con- 
tinues to oxidise until it becomes a brittle, cracked aud utterly 
defenceless mass, &0 far as ita capacity to prevent the passage of any 
atray electric current is concerned. More electrical apparatus has 
been reconstructed or repaired because of the oxidation and other 
defects of linseed oil than of all other causes put together. A great 
many electricians like to claim that their apparatus is well ventilated. 
* Well ventilated " also means well oxidised. ‘There are very few 
armatures which are not well ozonised also. Linseed oil, which 
should hold the pigment, is totally destroyed by atmospheric action, 
and it has never been disputed that thoroughly oxidised linseed oil 
is not only soluble in water, but is hygroscopic, since that fact was 
established many years ago by eminent German authorities, 


We had to consider that an insulating compound might be used 
some day in a generator located on top of a steel penstock in an 
isolated power house, where there was no heat, and that when the 
generator should shut down it would attract moisture at a tremendous 
rate by condensation. It would not run a week under these con- 
ditions, if it were insulated with a linseed oil preparation. It is well 
known that a series of chemical actions may take place in an electrical 
machine, wherein linseed oil may be found wholly responsible for 
the presence of water, even before the oxidation of the oil has reached 
the advanced stage. This occurs when an atom of hydrogen in the 
oily acids of the varnish is replaced by an atom of copper. The 


ejected atom of hydrogen selects a pair of friends from the oxide on 
the wire, and thus produces water. It is parhaps needless for me to 
say that only one material was able to pass these tests for the exclu- 
sion of moisture under practical conditions, that being the high- 
melting-point paraffin compound whose widely successful use has 
brought to me the honour of delivering this address. A particular 
point which led us to the adoption of this material is its capacity to 
withstand high temperatures for agreatlength of time and still maintain 
its original plastic condition. The vibration in a high-speed armature, 
probably equals that in any mechanical device when the shattering 
jars of gear connections are taken into consideration, and when street 
railway machinery is added to the list of apparatus under considera- 
tion. The expansion of armatures and field coils as they heat, and 
their subsequent contraction when the loads are removed, are 
obvious, and, therefore, any insuletion which does not have perma- 
nent plasticity under heat is wholly defective for this sort of elestri- 
calinsulation. Consequently a large list of materials, composed of 
varnish, gums and linseed oil, asphalts, &c., were eliminated one by 
one as they showed their utter incapacity to stand the shattering 
influences of this vibratory stress. The defectiveness of the first 
material which we ever made was caused wholly by the presence of 
varnish acid. As is well known to varnish chemists, all of the 
varnish gums are acid bodies. Indeed, it is safe to say that there is 
practically nothing in the shape of gum oroil which enters into 
varnish that is not an acid body. The question then arose, ** How 
far is anybody warranted in introducing acid into the vitals of high- 
cost apparatus? 


From one end of this country to the other you can go in the street 
railway field and find apparatus which has gone to the scrap-heap 
chiefly because it has been insulated with defective insulation. 
Within a year one of the largest generators in the world has had its 
armature twice rewound because it was insulated with defective insula- 
tion, and on the third trial its builders repaired it with the same stuff 
which first short-circuited it. The money loss in that instance is 
already close to $10,000, with more to follow. There is not a central 
station manager in the United States who has tried to sell power 
who has not come into contact with a manufacturer or a machine- 
shop superintendent who told him he would not put in a motor 
unless the central station man would guarantee against his shut-down 
losses and against repairs. Printers have discarded electric motors 
for gas engines, because they say the gas engines are reliable and 
motors are not. Every defective electric motor is an argument for 
the sale of an engine in its p'aze, and it is only so because the motor 
manufacturera have neglected, in their rush, to keep up with com- 
mercial progre:s, to give to their insulation the eame care and thought 
which the engine builders have given to their construction. The 
same processes of elimination which keeps poor metal out of piston 
reds will keep poor insulation out of armature coils. But at 
present manufacturers will not seek such improvement until 
consulting and operating engineers insist upon it Users of 
shellac, copal varnish and linseed.oil varnish as insulation have 
frequently found that the cotton covering of their wire has been turned 
a brilliant green, which is a univereal symptom that the copper has 
been attacked by an acid. When wesaid that such a symptom was 
& bad one, some electricians argued with us and said they did not 
think we had any authority for that statement, and that it did not 
make any difference if acoil did turn green, provided that coil was 

roperly baked out. They declined to accept what every chemist 
Enca. We have given considerable thought to this matter, and 
have come to the conclusion that a green coil is an evidence of bad 
construction, is prima facie evidence that a radical chemical change 
has gone on within precincts whence chemical changes should be 
excluded with great rigour, Green discoloration is evidence of incon- 
stancy whereconstancy is indispensable. Asit is veryseldomseen except 
as a relic of a broken-down machine, it may, therefore, be said to b? 
coincident with burned-out and short-circuited machines ; but this 
discoloration becomes more potent in its suggestiveness as we consider 
what takes place to produce such a radical physical change—a change 
visible to the naked eye, a change positive and far-reaching enough 
to send the green colouring matter through mica jin. thick and to 
impregnate thick wrapping paper and fibre stock. When we see a 
piece of mica that was once a beautiful amber colour turned green, 
when we find that it would stand a puncture strain of 10,000 volts 
while amber colour and can be punctured with 1,000 volts since its 
colour has been altered, and we find that it has actually failel to 
prevent the passage of a current of not over 10 volta, we have a right 
to conclude that there is a relation between such green discoloration 
and coincident drop in insulation resistance ; and we have a right to 
carry that conclusion a step further aud decide that the short- 
circuit was caused by the chemical transformation of which the 
colour change is evidence.  Lubricating oil will never cause 
a short-circuit. If we could design a generator which would 
run in oil, immersed in oil just as transformers are built, we should 
undoubtedly produce a successful machine. Why, then, should 
lubricating oil cause a short-circuit? Varnish makers who have 
essayed to manufacture insulating compounds have on several 


occasions claimed that their varnishes were oil-proof. This was 
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nothing but a joke, however, and they never expected anybody to 
believe it. Varnish salesmen sometimes attempt to prove that an 
insulating varnish is oil-proof because they can coat a newspaper 
with it and the newspaper will hold oil in the open air and awa 
from the heat of operating apparatus. As a matter of fact, varnis 
which is so proved to be oil-proof will unite readily with lubricating 
oil under a temperature of 150°F. The trouble is, that it will not 
unite homogeneously. The oil unites with one part of the varnish 
and separates that part from the remainder of the varnish, so that 
there are two or three separate and distinct bodies where there was 
originally but one. In one or both of these the acids are now 
unsatisfied, and they immediately attack the copper, and, as before 
described, cause the short-circuits which were attributed to lubri- 
eating oil The oil was absolutely innocent. It is absolutely 
indispensable, and the acids of acid insulations are not indispensable. 
Inasmuch as it is feasible, by working in the paraffin series, to make 
non. acid insulating compounds which have complete chemical affinity 
for lubricating oil, it is perfectly easy to obtain insulation for a 
machine which will be friends with and welcome all the good insula- 
tion which may soak into it from its bearings in the form of oil, 


CORRESPONDENCE. 


— — 
CAPACITIES AS MULTIPLIERS FOR ELECTROSTATIC 
VOLTMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : May I be allowed to make one small correction to the 
Paper by Mr. Worrall and myself, published in your issue of 
the 9th inst. It is obvious that, in the table on p. 1,001, the 
ratio for the high-tension instrument differs by more than 
1 per cent. from the mean value. The original figures included 
in the Paper were for a pair of capacities of slightly different 
ratio, but the figures printed are not quite so good, though the 
ratio is more nearly 40 : 1. The irregularity of the variations 
is, I think, sufficient proof that they are due to experimental 
or, rather, instrumental errors, the transformer used for 
testing the high-tension instrument having a slight defect in 
the insulation which affected the constancy of itsratio. We 
must express our regret at not having mentioned the work 
done by M. Peukert, and described in Z/ Eclairage. Electrique, 
17, p. 323, 1898, in the same subject as that on which we were 
working, but at the time the Paper was written we did not 
know of it. 

The method described is fairly obvious, but the great 
simplicity of the apparatus, and its utility, led us to work it 
up into a practical form, —Yours, Kc. E. W. MARCHANT. 


The University, Liverpool, Oct. 10. 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. 


. SIR: As I read on aud on through your lengthy leading 
article of last week, the great advantage enjoyed in these 
troublous times by a technical journalist speaking for a single 
industry came home to me with great force. No need for 
him, when discussing “ The Question of the Hour,” to swerve 
a hair's breadth from the immediate material interests of his 
constituency. England may be threatened by a fiscal revolu- 
tion avowedly intended by its fomenters to deflect and disturb 
the course of our world-wide commerce—a revolution which is 
admitted by all to be fraught with consequences of immense 
moment to the Empire, and which, it is feared by some, may 
bring many to want. But you, Sir, are able to rise serencly 
superior to all such irrelevant considerations, and to view the 
Whole question solely from the standpoint of the interests of 
“our manufacturers of electrical plant," which you consider 
would suffer seriously if they alone were left unprotected —i.e., 
unable to raise their prices against the consumer in a welter of 
rising prices. 

But are not your readers entitled to a little more light and 
leading on such a momentous matter than you have vouchsafed 
them? Will you not explain to them why a journal, which in 
the past has made so much of an extra 1 or 2 per cent. 
increase of efficiency in dynamo or transformer, should sud- 
denly deprecate efficiency in the industrial machine. For 


Protection, on your own admission, will bring about a rise in 
prices, and a rise in the price of a particular article is merely a 
symptom of inefficiency or deficiency, or both. “To be pro- 
tected against competition is to be protected in idleness, in 
mental dulness," said the now discredited John Stuart Mill, 
and idleness and mentul dulness do not tend to “ efficiency.“ 
To tax a commodity sufficiently to raise its price appreciably, 
Is tantamount to the production of an artificial scarcity, an 
artificial deficieney. Surely the leading journal should explain 
to its readers how, by such means, the electrical industry as a 
whole (not merely *the manufacturers of electrical plant ") is 
to be made more prosperous than at present. 

You have examined the recently-published Board of Trade 
statistics, and you find that “the total value of exports from 
this country does not show a marked tendency to increase.” I 
will, to save time, type and space, assume this is so, and also 
the following. Then you find that other countries are sending 
a larger percentage of their exports to us and taking a smaller 
percentage of their imports from us than formerly. And on 
the strength of this discovery you conclude **it is evident, 
therefore, that . . . . our trade relations with other 
countries calls for the attention of our Ministers." Why! 

To me there not only seems to bea loose joint between your 
premise and your gloomy conclusion, but scarcely any con- 
nection at all. 

Have the “constant readers" of the leading journal no claim 
to a more lucid and elaborate exposition of its new faith 1— 
Yours, &c., W. G. Bonn. 

London, Oct. 14. 


[Mr. Bond has had nearly a week to read our leading article, 
as we only receive the above letter just as we are going to 
press. Xet he has apparently read it too hastily, and we 
should rocommend him to peruse it again. For the present 
we are content to repeat the following two passages from our 
leader, one of which Mr. Bond only quotes partially :— 

Moreover, the electrical engineering profession is itself divided up into 
groups whose interests are diverse. The manufacturer of electrical 
plant and machinery may be afiected very differently by the imposition 
of import duties to the man whose business it is to buy this machinery 
in the cheapest market in order to produce another commodity with it; 
and, again, the trader in electrical plant and materials, independently of 
the country in which they are manufactured, will doubtless have his own 
very decided ideas as to the desirability of an unqualified free trade 

If, however, Mr. Balfour were to impose a general Protectionist tariff, 

but to exempt machinery, he would do our manufacturers of electrical 
plant serious harm. 
We cannot do full justice to the main question of Free Trade 
versus Protection in the space at disposal in our columns, and 
desire to confine our attention to the manner in which the 
electrical industry itself would be affected by the imposition of 
import tariffs. We suggested in our leading article that the 
Institution of Electrical Engineers should take steps to see 
that the interests of its members are not adversely affected by 
any new fiscal legislation that may be proposed, and as an 
instance of a case in which the welfare of a section of its 
members would we endangered, we pointed out that Mr. 
Balfour might possibly desire, in putting his principles into 
practice—to impose a general Protectionist tariff, but exempt 
machinery from import duty.—Ep. Z.] 


The Electrophone.—The success of the electrophone in 
transmitting Mr. Balfour’s speech from Sheffield to London 
induced the company to fit up a similar installation between 
Greenock and Glasgow. In this case practical use was made 
of it, four reporters in the offices of the Glasgow Evening Citizen 
receiving the speech by means of headgear receivers, and 
making a transcript of the speech. The experiment was not 
quite so successful as in the case of Mr. Balfour’s speech, as 
Mr. Chamberlain, instead of standing behind the table on which 
the electrophone transmitters were placed, stood at the side of 
it, and occasionally, as he turned round, turned his back to the 
instruments. Two additional receivers had been placed at the 
edge of the platform, but these were unconsciously smothered 
by hats being placed over them. However, the greater part of 
the speech was transmitted by this means, notwithstanding 
these adverse circumstances. 
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A CONCENTRIC LIGHT DIFFUSER lamp independent of the nature or colour of the ceiling. With 


the diffuser the light is about equally effective under all over- 
head conditions, as there is practically no light lost by absorption in 

In order to further improve the distribution of light with the | the ceiling itself. The concentric light diffuser is particularly 
enclosed are lamp, and adapt it to particularly severe requirements, | adapted for use in rooms having low ceilings, and is specially 
the British Thomson-Houston Co. has introduced a concentric | recommended for drawing offices, shops, and, in general, for any 

interior lighting work where even 

- distribution and steadiness of light 

are particularly important. It should 

never be used without the lower glass 

shade, and it 1s not suitable for use 
with outdoor lamps. 

The British Thomson-Houston Come 
pany has compiled a table showing 
the watts per square foot required to 
give good lighting for various classes 
of work. These figures are given 
merely as suggestions, and maximum 
and minimum figures have been given 
in each ease to cover extremely good 
or particularly bad conditions. The 
average of the figures given will serve 
as à general guide. 


THE QUIMBY SCREW PUMP. 


The design and principle of the 
Quimby screw pump is shown in the 
illustration below. "The screws shown 
work in a closely-fitting cylinder. 
Since the water is delivered from the 
centre, there is no end thrust on the 
bearings. The spur wheels, which are 
shown in the illustration, were replaced 
in the pump we inspected by a helical 
gearing. 
eg Dir The table below gives the efficiencies 

of a pump used in connection with 

elevator work and driven directly by 
a 75 H.P, motor. These! figures are the results of tests, under- 
taken by Mr. Frank A, Pattison, and placed at our disposal by 
the makers. 


light diffuser, which is shown in the accompanying illustration. 
We are informed that this apparatus, while of an exceptionally 
simple character, not only reduces sharp contrasts and diffuses 
the light equally in all directions, 
but the effect of the wandering — —— 
of the are has been reduced to a TE j 
considerable degree, so that the light at 
any point is to a great extent independent 
of the position of the are with respect to 
the earbon ends. "The apparatus consists 
of a suitably-designed metal diffuser 
attached to the lamp casing in the same 
manner as an ordinary reflector or shade. 
In place of the outer globe a screening 
shade is used, which performs the double 
function of subduing the light directly 
under the lamp and reflecting a portion 
of it on to the diffuses. The light from 
the diffuser is said to be white, even, well 


W n n 
eA T€ X 


distributed, easy on the eyes, and particu- ! b b 3C SEMEN TAS Mes ER 


— 


~ 


larly adapted to the matching of colours, E Tp: —— 
which is of the utmost importance in most 
shop lighting. Furthermore, the diffuser 
makes th? illuminating power of the 


; i ; ‘ THe Qcuimpy Screw Pumpe. 
Watts per Square Foot for High-class Are Lighting. 


e M 


Building. 5 Variation. | Head and Gallons Weight of Pump Speed. 
td SEAT OO lift from per discharged Foot-pounds. efficiency. | Revs. per 
Machine shops, high roofs, electrically-driven H water level. minute. | water. = p Per cent. min. 
machinery, no bels. 0-75* 05 to 1:0* ^m^ qoe é | j 
Machine shops, low roofs, belts and other 239.0 793 | 6,620 em 905 0 ee 
Obstructions .... cele eee 1:0 0°75 to 1:25 239°0 5 3650 850 637 650 
Boot and shoe shops . . 073 05 to 10 | ene UM T Quo | taso.. o | B0 
Large drapery shops, light materials, bric- : "210 5 670 
a- brac eas ete TEELT 1:0 075 to 1:25 | 250-5 818 6,825 1,710,000 A 9 665 ° 
Large drapery shops, coloured material .... 1235 110 1015 8 e | pen 1718005 ^— 63:0 675 
Mill lighting, plain white good. 11 0:9 to 13 * ji , — 
Mill lighting, coloured goods, high looms .. 1:3 l1 to r5 
General ee no incandescents ........ e. 175 | LE a Y In America, it seems, this pump has been in extended use for 
ARES CR yen tp ts VER A yr rev s some time, and arrangements are now being made to manufacture 


* Energy based on watts at lamp intervals, the machine in this country, 
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LEGAL INTELLIGENCE. 


— — 
Speed of Electric Tramcars. 


At West London Police Court on Friday, the adjourned summons 
taken out by Mr. Moffat Ford against four drivers of the London United 
Tramways for exceeding the Board of Trade speed limit of 10 mlles an 
hour again came before Mr. Rose. ? 

Mr. MUIR, for defendants, asked for a further adjournment upon the 

round that the Tramway Company had not had sufficient time to 
induce the Board of Trade to make the tests of speed for which the hear- 
ing bad previously been adjourned. The Board had now consented 
to nominate an independent expert, and ‘if the case were adjourned 
until Oct. 31 he would undertake that the speed trials should take place 
in time for the matter to be finally decided then. 

Mr. Ford opposed the application. 

The Magistrate ordered a further adjournment. 


Knight v. Isle of Wight Blectric Light and Power Co. (Ltd.). 


This case again came before Mr. Justice Bucknill on Wednesday on & 
motion by plaintiff for an interim injunction to restrain defendants from 
causing a nuisance, Finally, the case stood over till next sittings, 
defendants undertaking in the meantime to remedy as soon as possible 
any just cause of complaint. 


-— 


Clements v. Oharing Oross and City Blectric Co. (Ltd.). 

At Bow (London) County Court last week plaintiff, & stoker, sought to 
recover from the Charing Cross and City Electric Co. £249. 12s., as 
damages for personal injuries sustained on Feb. 9 whilst in the employ 
of defendants, through a heavy door of an iron ash-skip, weighing about 
1 ewt., falling and crushing plaintiff's hand, resulting in the loss of the 
second finger of the left hand. 

Defendants denied that the accident happened as stated by plaintiff, 
but had been caused by his climbing over a corrugated iron fence to get 
out of the works in the dinner hour, which the employés of the firm were 
forbidden to do. 

The Judge gave judgment for plaintiff for £170 and costs. 


Electric Belt Frauds. 

At Bow-street (London) Police Court on Tuesday Lewis Bailles, 164, 
Strand, answered & summons charging him with ''wilfully and falsely 
pretending to be a doctor, and using the name and title of * doctor,’ ” 
thereby implying that he was registered under the Medical Acts of 1858 
and 1886. A second charge was that he was unlawfully using the title 
and description of M.B.” Defendant pleaded guilty. 

Mr. BODKIN, for the Medical Defence Union, said defendant had been 
representing he was a medical man and practising at 164, Strand, an 
establishment from which a large number of advertisements were issued 
relating to Dr. McLaughlin’s Electro-Vigour treatment. In each adver- 
tisement reference was made to a so-called ‘electric belt," which was 
supposed to cure every known and unknown disease human beings were 
liable to. The company made a strong point of their customers being 
under the care of a qualified medical man. Inquiries were made, and 
defendant said he was an English doctor with four qualifications. 
Defendant wrote his name as follows: L. Bailles, M. A., M.B., &c." 
Counsel said defendant, whose name was Lewis Lamb Bailles, was on the 
medical register in 1894 as a bachelor of surgery, and & bachelor of medi- 
cine of the University of Durham, buton July Gof that yearhe wasconvicted 
and sentenced to five years’ penal servitude. In 1894 he was struck off 
the register. His name was also removed from the calendar of the 
University of Durham, and all his degrees taken away from him. 

Mr. TREADWELL, for defendant, said his client knew he could not 
practise in an ordinary way, but he thought he might accept a position 
in an office of a company of that kind as a servant. It was the company 
_who advertised the defendant as a qualified man. 

The MAGISTRATE (Mr. Marsham) asked if there was any suggestion 
of anyone having been ill-treated. 

Mr. BODKIN: I am given to understand that these belts are so 
absolutely free from electricity in any possible way that you might just as 
well wrap a piece of paper round a man's body. 

Mr. MARSHAM: They do no harm ? 

Mr. BODKIN: No; but these people ask 10 guineas for what is 
absolutely worthless. 

Defendant was ordered to pay a fine of £20 and £21 costs on the first 
summons, and £5 on the second. 


Alleged Theft of Blectricity. 


At Marlborough-street (London) Police-court on Saturday, Leon 
Guerin and Louise Jones, restaurant keepers, were charged with stealing 
electric current from the Metropolitan Electric Supply Co. 

Mr. R. D. MUIR, who prosecuted, said that Jones had been a customer 
of the company since January, 1901. Before her occupation of the pre- 
mises the meter indicated that a larger quantity of electricity was used 
than afterwards. Guerin, who had some experience in eleotrical engi- 
necring, connected wires with those belonging to the company in such a 
way that the current used for lighting the restaurant was not registered 
by the meter. 

Evidence tendered bore out counsel's statement. 

Mr. MUIR said the company did not desire to press the charge against 
the woman, and the magistrate (Mr, Plowden) ordered Jones to be 
discharged and committed Guerin for trial. 


| MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 

A lecturer in wiring and technical mathematics is required one 
evening per week for the South-Western Polytechnic, Manresa-road, 
Chelsea, London, S. W. Applications to secretary. See advertisement. 

Oldham Corporation Electricity committee require an assistant 
electrical engineer. Salary £100 per annum. Applications to 
borough electrical engineer (Mr. S. Wilmott Newington) by Oct. 20. 
See advertisement. 

A leading firm of meter manufacturers require an assistant well 
up in testing and the calibration of electricity meters. See 
advertisement. 

An arc lamp trimmer is required for electricity supply works. 
Apply 11 a.m., Oct. 19, to engineer and manager, 27, Osborn-street, 
Whitechapel. See advertisement. 

An engineer, with commercial and practical experience in mains 
contracts, is required to take charge of contract department of 
large firm of cable makers. See advertisement. 

An experienced electrical engineer is required as manager of 
electrical department (lighting and power), and for estimating, can- 
vassing, &c. See advertisement, 

A junior assistant is required in the physics department of Mer. 
chant Venturers’ Technical College, Bristol. Applications to the 
registrar by Oct. 29. See advertisement. 

Barnes Urban District Council require an assistant at their 
electricity works. Salary £200 per annum. Application to chief 
engineer, Mr. C. S. Davidson, electricity works, High-strect, Mort- 
lake, S. W., by noon 23rd inst. See advertisement. 

The borough electrical engineer of Newport (Mon.). Mr. H. Col. 
lings Bishop, M.I.E.E., requires a mains draughtsman, &e. See 
advertisement. 

An experienced engine driver and dynamo attendant is required, 
accustomed to Willans high-speed engines and central station work. 
Applications by 24th inst. to borough electrical engineer (Mr. William 
Sillery), Wrexham. See advertisement. 

A clerk is wanted for Kirkcaldy Corporation Electricity works. 
Applications to the burgh electrical engineer, Mr. O. F. Francis. 
See advertisement. 

The East Indian Railway Co. require an assistant to their signal 
engineer. Applications to secretary, 28-30, Nicholas-lane, London, 
E.C., by Oct. 24. 

Poplar (London) Council require a second distributing engineer. 
Applications by 17th inst. 


Mr. F. B. O'Hanlon, late senior engineer at the Great Northern 
Railway electric lighting station, Holloway, London, has been 
appointed assistant electrical engineer at Hampstead Council's 
electricity works. 

Mr. H. E. Sharp of Bristol has been appointed senior charge 
engincer at Taunton. 

Mr. Albert Bernard Clarke, lately with Bruce Peebles & Co., has 
been appointed second assistant at the City and Guilds Central 
Technieal College, Exhibition-road, to give instruction in the theory 
and practice of electric machine design, construction and testing. 


Mr. E. W. Dean, formerly chief electrical engineer of the Primitiva 
Gas and Electric Lighting Co., has undertaken, on behalf of the 
consulting engincers, the supervision of the equipment of the new 
works at Havana, Cuba, of the Havana Electricity Co. 

Battersea (London) Council have appointed Mr. S. A. Lovick of 
Walsall canvasser for electric light and power customers at a salary 
of £2 p:r week and commission. 

Correction.—We were in error in describing Mr. P. E. Rycroft, 
who has been appointed assistant engineer and works manager to 
the Islington (London) Borough Council electricity department, as 
senior assistant at Bankside station of the City of London Electric 
Lighting Co. Mr. Rxeroft's position should have been termed 
senior shift engineer, Mr. Jackson being senior assistant engineer 
to the company under Mr, Frank Bailey, the engineer-in-chief. 


Aberdeen.—The Torry electric tramway route was opened for 
trathe on Saturday. 


Aldershot.—The accounts of the electricity department for the 
period from the opening of the works on May 14, 1902, to March 31 
last have been submitted, and show that the total amount borrowed 
was £20,263, while £21,087 has been expended. Receipts were 
£2,082, of which £1,910 was for private lighting. Generation and 
management expenses and insurance amounted to £1,607, leaving 
& gross profit of £475. After providing £753. Os. 10d. for interest 
and £154 for sinking fund instalment there was a defict of £432. 
The report was approved. 
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Argentina.—Tho Supreme Court has confirmed the judgment of 
the lower court in the claim made by the United River Plate 
Telephone Co. against Rosario Municipalitv for non-payment of 
taxes imposed upon it for use of publie highways, &c. The com- 
pany pleaded that the taxes were unconstitutional, but the Supreme 
Court has declared them to be legitimate, and, it 1s stated, condemns 
the company to pay them. 


Asbford.—The Council are in negotiation with two firms— 
Messrs. l'oote and Milne and Messrs. Pressland and Fippard—in 
regard to applications for electric lighting orders. 


Asylum Lighting.— With regard to the question of the altera- 
tions of the electric light and power installation at Burghill Asylum, 
the Visiting committee reported to the last meeting of Hereford 
Town Council that they had submitted to the Lunacy Com- 
missioners the plans for the proposed structural alterations for the 
accommodation of generating plant to mect the requirements of the 
insurance company, and that the Commissioners had replied that, in 
view of the unfavourable report of their consulting architect, they 
were unable to recommend the Secretary of State to approve the 
plans and scheme. The committee now ask the Council to approve 
other plans embodied in the committee’s report of March 17 last, 
and also to vote their proportion of the additional £3,000 required 
for carrying out such plans. Consideration deferred. 

At the meeting of the County Council on Saturday the committee 
recommended the adoption of the plans embodied in the report of 
March, 1903, which would entail the payment of £2,450 as the 
County Council’s proportion of the additional £3,000 required for 
carrying out such plans, and this course was ultimately adopted. 


Ballymena.— The Board of Trade will defer the consideration of 
the revocation of the Ballymena Electric Lighting Order, 1897, for 
six months, 


Barnes (Surrey) —There is difficulty in arranging for the proposed 
destructor to occupy a site adjoining the electricity works, and the 
surveyor recommends that it be erected at the stone depot, 
Lonsdale-road. The electrical engineer (Mr. Davidson) and the 
surveyor agree that the steam generated by the destructor can be 
best utilised bv the installation of a steam dynamo in an adjoining 
building, and the electrical energy generated will be supplied to the 
electricity department at 3d. per unit. The estimates include £900 
for engine and dynamo, £1,000 for cable to electricity works and 
addition to switchboard, £4,000 for destructor cells, &e., £1,500 for 
buildings, £500 for chimney, and with contingencies, a total of 
£8,500. The matter has been referred back to the Sanitary com- 
mittee for consideration as to the question of site. 


Barry.— Application has been made to the Board of Trade for an 
extension of time to carry out the terms of the Barry provisional 
electric lighting order. 

Bath.—The Rural Council have notified the Somerset and 
District Electric Power Co. of intention to apply for a provisional 
electric lighting order. 


Battersea (London).—On Wednesday the Council altered the 
charges for electric energy for power at the expiration of the current 
quarter from 2d. per unit with rebates to 14d. without rebates. 


Belfast.— At a special meeting of the Corporation on Tuesday, 
it was resolved to promote a bill for the construction of electric 
tramways and also for acquiring the undertakings of the Belfast 
Street Tramways Co., the Belfast and Ligoniel Tramways Co., the 
Sydenham District (Belfast) Tramways Co. and the tramway of the 
Belfast and County Down Railway Co., and for the conversion of 
the lines to electric traction. 


Birmingham.—The Tramways sub-committee recommend the 
appointment of an assistant tramways manager, to serve under the 
manager, Mr. A. Baker. 

Bradford —The total number of units sold during the past 12 
months by the electricity department was 9,124,223, an increase of 
4,223,051 on the previous year. The consumers show an increase 
of 180 and total 1,740. On June 30 last there were 1,018 motors 
connected to the mains. The price of clectricity for lighting has been 
reduced from 41d. per unit to 4d., with a discount of 24 per cent. 
and a free supply of incandescent lamps. The total working costs 
have been reduced from 1d. to d. per unit which is claimed to 
constitute a record for electricity supply for the United Kingdom. 

On the question of a supply of electricity to the Cartwright Exhi- 
bition committee, it was decided by the Electricity committee to 
bear the cost of laying the requisite cables, and to supply current 
for lighting at 24d. and for power at 14d. per unit net, but in- 
cluding a free supply of incandescent lamps, the lamps to be returned 
at the close of the exhibition. The question of laying the cables 
was, however, referred back. 

Bray (Ireland).—On the suggestion of the consulting engineers 
(Messrs. Robert Hammond & Son) the Council have appointed 
Mr. Evans, assistant engineer at the electricity works, to supervise 
extensions of the undertaking and to report daily to the consulting 
engineers. 


Brazil.—A concession has been granted to Senhor Eugenio de 
Andrade to construct a line of electric railway from Rio de Janeiro 
to Petropolis, the line to be of not less than 1 metre gauge. Thea 
concession is for 70 years without subsidy, the property roverting to 
the Government at the end of that period. 


Brentwood.—The Council have asked the Sir Hiram Maxim 
Electrical and Engineering Co. if they would lease the Council’s 
electre lighting order, when obtained. 


Canary Islands.—'l'he Electric Tramway Co. (a Belgian concern) 
has obtained a concession to extend its tramways towards Orotava 
as far as Tacaronta, a distance of 6 miles. The line is expected to 
be in operation by December, 1903. 


Cannock. —The Council have sealed the agreement with Messrs. 
Whittaker Bros. for erecting electricity works. 


Cheltenham.-—Application has been made for sanction to a loan 
of £4,000 for electric lighting extensions. 


Colchester.—Sanction to a loan for electric tramways has been 
received, the period being 24 years. 

Coventry.—An inquiry was held on Friday into the application 
of the Corporation to borrow £5,000 for the purchase of electric 
motors to be let on hire. 

The town clerk (Mr. L. Beard) and the city electrical engineer 
(Mr. J. A. Jeckell) gave evidence. Mr. Beard explained that the Local 
Government Board had already sanctioned the expenditure of £2,000 for 
& like purpose, and that having proved very successful, improving the 
business and the financial position of the undertaking, and reducing the 
charge upon the rates from £1,800 to £189, it was decided to further 
extend the scheme. Mr. Jeckell gave details in regard to the progress 
of the electricity department, and said that £5,000 would enable the 
department to purchase motors of & total horse-power of 1,200, which 
would probably suffice for three years. There was no opposition. 

The Corporation on Tuesday adopted a recommeadation of the 
Electric Lighting committee to give electricity consumers the option 
of a flat rato. 

Ouba.— The Havana Electricity Co. are erecting works which 
wil have a capacity of 4,000 H.P.  Three-phase plant will be 
employed, current will be generated at 6,500 volts, and distribution 
will be effected on the low-tension system from transformer sub- 
stations. The contractors for the equipment are the Allgemeine 
Electricitiits Gesellschaft of Berlin, and the consulting engineers 
are Messrs. Livesey, Son and Henderson. 

Darlington. —The charge for current supplied to the tramways 
department has been fixed at 14d. per unit. 

Dublin.—The adjourned inquiry into the application of the Cor- 
poration for sanction to borrow £48,000 and £28,500 for extra 
expenditure in connection with the electric lighting scheme was 
resumed on Friday. 

At the outset the point raised as to the valuation of the added areas 
was dealt with. Subsequently the Inspector read a letter from Mr. 
Irwin (chairman of the Lighting committee of Dublin Corporation) 
which stated that, The statement in the 1903 committee’s report, 
No. 106, that the members had carefully checked over the items of Mr. 
Hammond's report was not intended to convey that they vouched the 
details of the expenditure, which had not then been furnished, but merely 
that they had checked the headings of the work done and the round 
figures as set out in Mr. Hammond's report. He [Mr. Irwin] was anxious 
to make it clear that the contractors’ accounts had not yet been 
submitted to or passed by the committee, all payments up to the present 
having been made against the consulting engineer's certificates as issued, 
in pursuance of the powers vested in him by the Council. The figures 
given in Mr. Hammond's statement No. 4 were not, therefore, to be 
taken as final." 

Mr. Irwin then continued his evidence, and said the statements in the 
letter were accurate. 

The IwsseEcron said the kind of checking which might have been 
expected was the kind of checking which the committee did not do. At 
this last moment they were led to understand that Mr. Hammond’s 
figures were not to be taken as final. (To. Mr. Irwin) : Is it your opinion 
that the sum of £48,000, applied for, supplemented bv £4,500 for mains, 
will be sufficient to finish the construction of the works with all the 
stipulations ? 

Mr. Inwix : I am satisfied it will require every penny that is there, 
but my opinion is that it will require a little more. 

The InsrEctor suggested it would be better then to adjourn the inquiry 
until they could get at finality in cost. They now learnt that even 
£52,000 would not be sufficient, and he would be glad to know why. 

Mr. Irwin said that was a matter on which he felt keenly. The Inspector 
seemed to think they should have taken Mr. Hammond's original estimate 
of the cost and compared it right through. They did compare it, but no 
person would jeopardise a quarter-of-a-million scheme for the sake of 
£50,000. There was, fer instance, no sum left for contingencies. 

After Mr. Irwin's cross-examination at length by counsel for the 
opponents of the loan, legal arguments for the opposition followed. 

Mr. Rice briefly replied, and this branch of the inquiry terminated. 

The application for a loan of £28,500 to give a supply of electricity in 
the Clontarf area was next considered. 

Mr. Hamsronp said in the Clontarf provisional order certain parts of 
the area were set forth, and the distributing mains would be laid in that 
compulsory area. He gave particulars as to the proposed lamps, genera- 


| tors, &c., and said that the cost of the work in the compulsory area would be 


1060 


THE ELECTRICIAN, OCTOBER 16, 1908. 


about £14,000. In addition to the streets comprised in the compulsory 
area there were several stre»ts in which new houses had been built, and 
from which a profitable load might be expected. It would be wis? 
to apply for an additional £1,250. That sum would not be spent 
unless there was a demand in those streets. He had included in 
his report £1,250 for the supply of electricity in those streets, and 
£1,550 for house services, metera, &c. In reference to public lightinz, 
they were under no obligation under the Boundaries Act to light 
Clontarf publicly by electricity, but the feeling of the committee was 
that one of the privileges to Clontarf on coming into the city was 
that it should be electrically lighted publicly, and he laid before the com- 
mittee alternative estimates. One was for the fixing of the lamps on the 
tramway poles. They had the power of putting lamps on the tramway 
poles, and he estimated the cost at £4,750. The tramway poles were not 
put up with the idea of being fixed at the most convenient places for 
lighting. At the request of the committee he made an estimate showing 
what the cost would be for putting up separate posts similar to those at 
present in use in the city, with the same lowering gear, and that was 
£5,239, or about £9 per lamp. The lamps would be about 100yds. apart, so 
that the 56 lights would give about 31 miles of public thoroughfare lighted. 
The £28,000 named as expenditure in Clontarf was about 10 per cent. of 
the whole scheme, and they had, therefore, brought in as debit to Clon- 
tarf the addition that they made to the condensing arrangements at the 
Pigeon House. At I leet-street station they had had to enlarge the 
switchboard in order to take theso extra two-feeder mains which went to 
Clontarf. 

The Insrecror said he was not quite sure that it was fair to debit the 
cost of the extra sum for condensing purposes against Clontarf. It was 
required for the engine house at the Pigeon House, which had not been 
enlarged. 

Mr. Hassaonp said it was a matter of account. They should charge 
the same rate as in the city—namely, £22 a lamp. If Clontarf was 
admitted into the city it should be properly lighted. In his view, one of the 
best policies of a municipality that had its own lighting undertaking was to 
start electricity supply. If there was no lighting accommodation for Clon- 
tarf, one of the conditions under the statute would be unfulfilled, Under 
the statute they were compelled to light in the compulsory area, but not 
the other areas, and they would not go beyond the compulsory area unless 
the amount of business demanded it. But they asked for powers to lay 
new mains as far as the public demand. If they dispensed with arc 
lights they could save £5,239. And in that case the capital expenditure 
would be over £20,000. 

Mr. Ban TEX (for the opposition) asked for a comparison between the 
figures resulting from the adoption of this scheme and th» results if the 
Tramway Company were to carry out the work. 

Mr. Hammonp: Jam not aware that there is anything in the act by 
which the Tramway Company can release the Corporation of their liability. 
Certain mains have to be laid down, whether they are laid down by the 
Corporation or for the Corporation does not matter. If tenders were 
invited, and the tramway company sent a tender for £14,000, and there 
was another tender for £15,000, he supposed the company would get it. 
He would himself give it to the company if theirs was the lowest tender. 

Mr. Ban TE V: Considering this question from the ratepayers’ point of 
view, it would be better for the Corporation if the tramway company 
carried out the scheme, as the Corporation would then have imposed 
heavy taxes on the buildings and mains. He could not raise this point 
in the case of the city, but here they were dealing with a new scheme, 
and it would be open to offer to the Tramway Company, which would 
probably mean relief to the rates. 

The IxseEcron : If we had any proposal from t2 Tram vay Coiapany 
I would be glad to consider it, but we cannot go oa the hypothesis that 
the company would make such an offer. 

Mr. BanrrEYv said he had nothing to do with the Tramway Company, 
but he was instructed that it would have been a very material point in the 
original scheme, relieving the citizens from a heavy responsibility which 
the company would have borne. 

Mr. Rice (for the Corporation) : The company have a power station in 
the city, and we would not get more rates from them. 

In regard to the proposal to utilise the tramway poles for electrio 
lighting, Mr. HawwoNp said they would have had to spend money on 
the poles if they had been availed of, in putting in sp2cial gear, probably 
£5 per pole. The cost of new poles would be £14, 8» the tramway poles 
would save £9. £28,000 would be suflicient for the scheme so long as 
there was nothing added to it. If they hghted the golf links that sum 
would be exceeded. 

Mr. Irwin said he agreed with the decision of the committ2e. 
better not to use the tramway poles. 
£1,250 on additional distributors. 

Mr. InwiN, recalled, was asked whether there were to be special 
accounts kept for depreciation for Clontarf apart from the Dublin scheme, 
and replied that there would be separate accounts kept for the special loans. 

Mr. BanrLEY asked the Inspector to recommend that nothing be done 
for the lighting of Clontarf beyond the statutory obligations. 

Mr. Moors urged that the Local Government Board should not sanction 
the Corporation paying more than was absolutely necessary to comply 
with the terms of their powers. 

Mr. Rice replied for the Corporation, and the inquiry terminated. 

Ealing.—There are 1,615 consumers connected to tho electricity 


mains, the number having doubled during two years. Some exten- 
sions of the mains were recently authorised. 


East Ham.—The District Council have applied for sanction to & 
loan of £3,000 for five new tramears, &e. 


Eastbourne.— Councillor Astley H. Maude, chairman of the Elec- 


It was 
They were proposing to spend 


Bpsom.—The Rural District Council have been applied to by the 
County of Surrey Electrical Power Distribution Co. for consent to 
an application for a provisional electric lighting order for Chean, 
Cuddington and E well. 

Exhibition. —An electrical exhibition is to be held at the Guild. 
hall, Gloucester, on Nov. 18 to 21 inclusive. The whole of the first 
floor, with the exception of the Mayor's parlour and the two 
committee rooms, will be used for the exhibition and the available 
space has been divided into 32 stands. Intending exhibitors may 
applv for one or more stands. 

The exhibition will include, primarily :—(1) Any device which can be 
used for the purpose cf consuming or carrying current, or any fitting 
connected with such a device ; (2) any other electrical apparatus, such as 
telephones, &c.; and (3) any machine or other apparatus showing some 
application of electricity. "The exhibition sub-committee will deal with 
all applications. No motor over 8kw. will be allowed in the building. 
Motors up to 5kw. will be supplied at 220 volts, over 5kw. at 410 volts. 
Current at a pressure of 220 and 440 volts will be supplied to each stall if 
required. Exhibitors are asked to state the nature of their probable 
demand. The price charged will be 14d. per unit, measured by meter, 
or, by arrangement, can be covered by payment of a lump sum. 


Farnham —On behalf of the Sir Hiram Maxim Electrical and 
Engineering Co., Mr. F. J. Warden-Stevens has informed the 
Council that, as the latter expected the conipany to find all the 
capital for the proposed electricity works and as, moreover, there 
appeared to be a possibility of opposition by the Council, the company 
had decided to drop the negotiations. The Council last week decided 
to invite the local gas company to propose terms for the acquisitioa 
of their order. 


Faversham.— The Council have decided to erect five additional 
arc lamps at a cost of £270. 


Flintshire Tramway Scheme.—A project is on foot for the con- 
struction of an electric trainway system to connect Bagillt. Green- 
field, Holywell, Halkyn, Northop, Buckley, Sandveroft, Queen's 
Ferry, Shotton, and Connah’s Quay, comprising in all about. 30 
miles of route. It is proposed to erect a generating station in the 
area unless electric current can be obtained on satisfactory terms 
from the North-Western Electricity and Power Gas Co. The capital 
of the syndicate is to be £10,000 st the outset, and powers for the 
construction of the lines will be sought next session. It is estimated 
that minerals will be carried on the proposed lines at 11d. per ton, 
compared with about 1s. now paid. 


Gravesend.—The Council have applied for sanction to a further 
loan of £9,102 for electricity supply. 


Greenock — The arbitrator in the dispute between the Corporation 
and the local tramway company as to the time from which a 
charge for the supply of electric current for traction should be 
made, and also as to the price to be paid for a supply of over 
500,000 units, has made his award, but this has not vet been made 
publie. According to local reports, it is against the Corporation. 


Hereford.—The Council have decided to apply for sanction to a 
loan of £1,500 for electricity supply, £294 being for extensions of 
mains already carried out, and the remainder for authoris»d and 
prospective extensions. 

Heysham.— The District Council are applying for a provisional 
electric lighting order. 


Hove.— At the meeting of the Council on Thursday last week a 
report was presented by the Lighting conmnittee as to the applica- 
tion of the Hove Electric Lighting Co. (Ltd.) to the Board of Trade 
for permission to be allowed to change the voltage of electricity 
supply to certain consumers from 110 to 220 volts, without their 
consent. 

The report detailed the circumstances which led to the company’s 
application and its refusal by the Board of Trade, and pointed out that 
the committee had thus succeeded in maintaining, on behalf of the 
Council and of objecting consumers, the position they took up, and so 
have secured the result for which they contended—viz., that the company 
could not be empowered to compel consumers to change over against 
their desire, nor without the consent of the Corporation, a consent which 
the committee felt they could not advise the Corporation to give unless 
and until the company had agreed to give to consumers a benefit com- 
mensurate with that which the company were seeking to obtain for 
themselves. 

The committee were first congratulated upon the result of the 
action they had taken, and then the report was adopted. An 
account of the inquiry was published in our issue of Dec. 26 last. 


Incandescent Lamp Prices.—An important announcement is 
made in regard to the prices proposed to be charged by the recently- 
formed syndicate of incandescent electric lamp makers on the Con- 
tinent, which has been constituted as & company in Berlin under 
the title of the Verkaufsstelle der Vereinigten Gluhlampen Fabriken. 
The syndicate has increased the price of lamps to wholesale cus- 
tomers from 3:12d. to 6d. per lamp, an advance of 48 per cent. 
This increase apparently applies to lamps with pear-shaped bulbs 
of 5, 10, 16, 25 and 32 c.p. of German or English standard. The 
syndicate includes the Siemens and Halske Co. of Berlin, the Allge- 


tric Light committee, has been selected mayor for the ensuing year. » meine Elektricitiits Gesellschaft, Berlin, the Vereinigte Eloktricitüta 
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Gesellschaft of Budapest, Sturm & Co. of Vienna, and certain Dutch 
works represented by Mr. Phillips of Amsterdun. 

Iofirmary Lightiog.—St. Asaph Guardians have instructed 
Messrs. Chas. Jones and Goldsmith to prepare a report upon the 
electric lighting of the new infirmary buildings. 


Inquest —A public inquiry was held at Airdrie on Monday by 
Sheriff Mackenzie and a jury into the circumstances attending the 
accident in No. 5 pit, Rosehall colliery, on Sept. 11 last, w hich 
resulted in the death of two men. 

The evidence showed that the two men (Robert Bell and Robert 
Scullion), while walking along the haulage road, suddenly dropped dead. 
The shaft and road had three electric wires carried along, one for pump- 
ing and the others for signalling, and several of the witnesses thought 
the men had come in contact with the wires or their surroundings and 
had received a shock, as there was a strong current on at the time. 

Mr. G. Scott Ram, the Home Office electrical inspector, thought some 
iron tool must have fallen in the shaft and struck the wires, causing the 
momentary shaking and emission of electric sparks described by the wit- 
nesses, and that deceased had been in contact with the wires at that time. 

The verdict of the jury was that deceased had received severe electric 
shocks from the electric signal wires on the top dook of the electric 
haulage road in the Kiltongue seam, which in some way not definitely 
disclosed had become highly charged with electricity in the pit. 

Dish Industrial Enterprise.—At a meeting at Castlebar last 
week in furtherance of the project for the development of the indus- 
tries of Co. Connaught, the circular calling the meeting stated :— 

It is proposed to erect a factory or factories at each of the towns where 
water power is available, or to which the electrical power generated at 
tlie site of the water power can be transmitted, as has been done in other 
countries with great success for many years, thus enabling this country to 
compete on equal terms against foreizn manufacturers, and to light the 
different towns, institutions, churches, business houses and railway 
stations more efliciently and at a cheaper rate than at present, and to 
utilise the power for working creameries, agricultural machines, and for 
domestic heating, if thought desirable—adv antages which should be 
rapidly availed of by the people. 

The meeting was largely attended, and the project, which involves the 
promotion of abillfor power to establish electricity generating stations 
and to supply electricity in bulk, was enthusiastically endorsed. 

Islington (London).—In a report issued by the Lighting com- 
mittee it is stated that the borough electrical engineer (Mr. Albert 
Gay) had impressed upon thein “the necessity of encouraging the 
demand for electricity during the day. It was necessary to modify 
the present charges and to extend the mains to the manufacturing 
arens—vIz., a high- tension feeder fromm the station to end of Brewery- 
road at £409, feeder and distributor in Brew erv-road at £895, low- 
tension distributor in York-road for Belle Isle district £301, switch- 
board alterations and services £295, total £1,900. The committee 
have adopted Mr. Gay’s suggestion, and recommend application to 
the London County Council for sanction to a loan of 41.900, and 
that the charge for current be reduced as follows :—For all units up 
to 2,000 per annum consumed between midnight and 6 p.m., 2d., 
foii 2,000 to 20,000 13d. per unit, and above 20,000 per annum 11d. 

Kingston-on-Thames — Sanction to a loan of £7,784 for electric 
lighting extensions has been obtained by the Council. 


Leeds. — There seems to be a boom in church and chapel lighting 
in Leeds. During the past month 10 places of worship have been 
wired and fitted up for the electric light. 

During the past half-year the electricity department's output for 
lighting has inereased to the extent of 40,000 8 c.p. lamps and for 
motive power about 850 H.P. compared with the previous six 
months.  Altogether there 1s the equivalent of 2.500 n.r. in niotors 
connected to the mains. 


Light Railways.— The Board of Trade have confirmed the 
Lastingham and Rosedale Light Railway (extension of time) Order 
and the Dartford and District Light Railways Order. 

Application is to be made for an order to construct a light electric 
railway between Llandilo and Aberayron. 

Yesterday (Thursday) Sir Herbert Jekyll. heard objections to the 
confirmation of the Southend-on-Sea and District Light Railways 
(Extension) Order. 

The scheme is one by the Southend-on -Sea Corporation for extending 
their light railway system, the principal extension being as far as Shoe- 
buryness, to give means of communication by the light railway system 
between Southend and that place. The present system runs between 
Southend and Leigh-on-Sea, a rapidly growing district. 

Limerick.—The Corporation will shortly be in a position to 
supply electric current. 

Liskeard.— An application by Messrs. Thompson Bros. & Co. for 
erecting overhead wires fur supplying electricity for private lighting 
has been referred to the General Purposes committee. 

London County Council.—At Tuesday's meeting the Finance 
committee reported upon the rate of interest on loans to local 
authorities, and stated that the rate of interest fixed by them 
depended in the main upon the rate at which the Council itsclf conld 
borrow money, and it was their practiee to review it from time to 
time. "They had recently had the matter under consideration, and 
had arrived at the conclusion that the present rate of 3À per cent. 
could no longer be regarded as sutticient. Over and above the actual 


cost to the Council of the money raised, including composition for 
stamp duty on transfers, management and other incidental expenses, 
it was necessary to provide for any loss on the re-investment of the 
instalments of the loans as they were repaid half-vearly or yearly 
by local bodies. After considering the condition of the money 
market and carefully weighing all the circumstances of the case, 
they had decided to increase the rate of interest to 32 per cent. per 
annum. In view of existing financial conditions, it was most 
desirable that the borrowings of local authorities should be restricted, 
as far as possible, to schemes of an urgent character. They recom- 
mended that a loan of £9,514 for electric lighting be granted to 
Battersea at the rate of €3. 15s. per cent. The report was agreed to. 

New Legislation.—It was agreed that all questions relating to the 
Motor Car Acts, 1896 and 1908, and the Railways (Electrical Power) 
Act, 1903, be referred to the Highways committee. 

Tramways.—The Highways committee submitted a lengthy report 
on the progress made in the electrification of the tramways north 
and south of the Thames. With regard to the tramways in the 
north of London the following lines could be dealt with most con- 
veniently in the first place :— 

(a) Theobalds-road terminus, via Clerkenwell-road, Old-street, Great 
Eastern-street, Commercial-street and Leman. street to near tlie London 
docks. 

(b) Norton Folgate terminus, via Shoreditch, Kingsland- road, High- 
street and Stoke Newington- road to Stamford-hill. 

(c) Aldgate terminus, via Commercial- road, Commercial-road East, 
and East India Dock-road to Poplar. 

(d) Moorgate- street terminus, via Finsbury- pavement and City-road to 
junction with Old-street. 

(e) Holborn terminus, via Gray's Inn-road to junction with Theobalds- 
road. 

(f) Along Old-street, betwecn Great Mastern-street and Shoreditch. 
altogether about 22 miles of single line on the conduit system. It 
will be practicable for the whole of these lines to be worked from 
the Greenwich generating station. It was agreed to sanction the 
expenditure of £600 for preliminary investigations and £2,000 for 
drawings, specifications, borings, &c., in connection with the enlarge- 
ment of the Greenwich generating station. A further report by the 
same conunittee referred to the authorised double line of tramways 
(6 furlongs 6°5 chains) along St. John-street and St. John-street- 
road, from the junction of the first-named thoroughfare with Peter's- 
lane, to join the existing tramways at the Angel, Islington, and 
recommending that this work be commenced at once. The conduit 
system will be adopted, and the estimated cost of roadwork, but not 
for any portion of the electrical equipment, is £30,500. The expendi- 
ture of that sum was agreed to by the Council. 

It was announced that the earnings of the electric tramways had 
been 13°47d. per car mile as against 10:43d. when horses were 
employed. 


London County Council Tramways.—Although Marylebone 
and Paddington Borough Councils have repeatedly refused to con- 
sent to tramways in the Ldgware-road, the London County Council 
have again approached them and the Hampstead Council with an 
offer to widen Edgware-road, High-road, Kilburn, and Shoot-up- 
hill on condition that the Councils allow the construction of electric 
tramways in those thoroughfares and accept the responsibility for 
one-third cost of the widenings. At the meeting last evening of 
the St. Marylebone Borough Council, the discussion of this question 
Was adjourned to the next meeting of the Council. 


Londonderry-Moville Electric Tramway.—On Saturday Lon- 
donderry No. 2 Rural District Council unanimously decided to sup- 
port this scheine. 

Maidstone —The Council have approved the plans of the light 
railway scheme prepared by the consulting engineer (Mr. 5. Sellon). 
A site for a car shed has been acquired. 


Marylebone (London).—-At the meeting of the Council last 
evening a report was presented by the Electric Supply committee 
setting out the result of the appeal to the Local Government Board 
against the recent decision of the London County Council, particu- 
lars of which appeared in our last issue. The report further notified 
that the committee are proceeding with the preparation of a bill 
which it is proposed to present to Parliament after the sanction of 
the Borough Council and a meeting of ratepayers in the borough to 
this course has been previously obtained. For this purpose it was 
announced by the mayor that a special meeting of the Council will 
be held on Oct. 29, for the purpose of taking into consideration the 
provisions of the bill, and deciding upon its promotion or otherwise. 
The bill will be drafted to amend the Marylebone Electric Lighting 
Order Confirmation Act, 1901. For this promotion to go forward 
it is necessary that at this meeting a clear majority of the whole 
Council be in favour of the promotion of the bill. 


Middlesbrough.—On the recommendation of the borough elec- 
trical engineer, Mr. H. M. Taylor, it has been decided to obtain an 
additional 600kw. set. 

Musselburgh.—Tlie National Electric Construction Co. are 
expected to commence this month the construction of tramways in 
this district, the lines extending from Magdalene Bridge, Mussel- 
burgh, to Leveuhall, nearly 3 miles, 
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Newcastle-on-Tyne.—The Corporation are promoting a bill for 
powers to construct additional electric tramways at an estimated 
cost of £290,326. 


North of Ireland Power Scheme.—Ballymoney District Coun- 
cil have decided not to oppose the project of the syndicate who pro- 
pose to apply for powers to supply electricity and power gas in the 
counties of Antrim, Down, Armagh and Londonderry. 


Ossett.—The Council have decided to apply for a provisional 
order authorising the construction of an electric tramway from the 
market to the borough boundary at Chickenley. 


Post Office Telephone Service.—The Mavfair Exchange of the 
Post Office Metropolitan telephone system: will be opened on Oct. 20. 


Prosentations.—A presentation was made last weck to Mr. Sydney 
H. Barber on the occasion of his relinquishing the chief assistant- 
ship at Shipley electricity works to join the outdoor staff of Messrs. 
W. T. Glover & Co. 

Mr. M. Jackson, who is retiring from the position of assistant 
superintendent of the Leeds section of the Postal Telegraphs after 
40 years’ service, was on Friday last the recipient of presents from 
the local officers and staff. 


Redcar.—The Redcar and Ormesby Councils will engage a con- 
sulting electrical engineer to report upon electric lighting at a fee 
not exceeding £50. South Bank Council is to be invited to join in 
the project. 

Rutherglen.—Glasgow Electricity committee recommend their 
Corporation to accede to the application of the Rutherglen Town 
Council for a supply of electricity in Rutherglen, provided the latter 
Council apply in December for an electric lighting order, which 
would be transferred to Glasgow Corporation. 


St. Pancras (London).—The Council have applied to the London 
County Council for sanction to a loan of £34,843 for are lighting 
extensions. 


Salford —The accounts of the electricity department for the year 
ended March 81 show total income £45,921. 3s. 8d., including 
£15,456. 14s. 7d. from private consumers (1,242,861 units), 
£28,086. 19s. from tramways (3,370,434 units), and £1,544. Os. 4d. 
from publie lighting (150,328 units). The charges for lamps 
(£1,088. 8s. 2d.), meter rental, motor hire, &c., made up the balance. 
Generation expenses came to £11,350. 11s. 7d., cost of distribution 
£5,620. 1s. 1d., repairing and trimming public lamps £697. 5s. 6d., 
rents, rates and taxes £1,605. 9s. 6d. Management expenses 
amounted to £2,560. 10s. 5d, making, with special charges of 
£49. 15s. 6d., a total of £21,876. 13s. 6d., leaving a gross profit of 
424.044. 10s. 2d. Interest, sinking fund instalment, &c., absorbed 
426.438. 14s. 2d., and, after taking into account the debit balance 
of £13,214. 17s. 9d. against the department at March, 1902, the net 
deficiency to date is £2,394, 4s. The capital expended during the 
year was £102,247. 7s. 

Ecarborough. —Construction of the electric tramways commenced 
on Monday. 

Sevenoaks.—The Kent Electric Power Syndicate are canvassing 
residents with a view to ascertain the probable demand for electric 
current. It is proposed to charge 6d. per unit as a flat rate, or 7d. 
per unit for the first hour's maximum demand and 5d after, with 
4d. and 1d. for power. 


Sheffield.—The Electric Light committee have renewed a policy 
under the Employers' Liability Act for the next 18 months with the 
National Union Insurance Co. to cover all accidents of employment, 
whether the act applies or not, with compensation as schedule 1 of 
the Workinen's Compensation Act, but no benefits for first fortnight, 
at an all-round premium of 4s. 3d. per cent. 

At the Council meeting on Wednesday it was agreed to apply for 
sanction for various loans, including £10,000 for electric motors to 
be let on hire. 

Sonth Shields.—At a meeting of the Tramways committee on 
Tuesday, it was decided to adopt the overhead trolley system, and to 
omit the Corstorphine Town route from the tramway scheme, 
reducing the initial outlay by about £20,000. Consideration of the 
question of working or leasing the lines when constructed has been 
deferred. 


Spalding.— The Council are advised they cannot successfully 
oppose the intended application for a provisional electric lighting 
order unless they themselves apply for an order. The subject has 
been referred to the Gas committee. 


Storage of Steam Coal under Water.— Mr. John Macaulay, 
general manager of the Alexandra Docks and Railway, Newport, 
Mon., is circulating a reprint from The Times of two letters to 
that journal, published in September, 1902, and August, 1903, on 
the subject of the storage of steam coal, and describing the results 
of an experiment made at Newport. In connection with this sub- 
ject it will be remembered that Lord Charles Beresford recently 
called attention to this matter in connection with the storage of coal 
at naval stations, his lordship bewailing the serious loss in calorific 
power due to the method of storage adopted at naval bases. 


The experiment at Newport showed that coal, after being three or 
six months under water, burns well, and Mr. Macaulay urges that 
the volatile constituents and the friable constituents of the coal 
would be protected by this means from the disintegrating and oxi. 
dising effects of the air. The experiments made by Mr. Macaulay 
upon a typical sample of Monmouthshire steam coal showed 
a loss of calorific power of less than 1 per cent. (08075, 
and he urged in his first letter to our contemporary that experi- 
ments should be made on a suitable scale to confirm or other. 
wise the results obtained at Newport. Lord Charles Beresford’s 
statements that “a vessel would have to consume more than twice 
the normal amount of coal per indicated horse power if the coal had 
been kept too long in store," is sufficient to show the importance of 
this matter, so far as the Navy is concerned, and the resnlts of 
experiments, if carried out on a suitable scale, and published, would 
be of interest to all large users of coal. Certain experiments have 
since been carried out by the Admiralty which confirm, it is said, 
generally, Mr. Macaulay’s early experiments. The pamphlet dis- 
cusses further experiments made at Newport, which have thrown 
considerable additional light on this subject. 


Stourbridge. — Municipal electricity supply and refuse destructor 
works are to be erected at an estimated cost of £16,000, and sanc- 
tion for borrowing this sum has been applied for. The consulting 
engineer is Mr. J. B. Clarke. 


Swansea —An enquiry having been received as to the terms upon 
which a supply of current could be given to the Albert Hall Co., 
the electrical engineer (Mr. Prusmann) has been instructed to draw 
up a scale of charges for supply to large consumers. The mains are 
to be further extended. Mr. Prusmann recommends the lighting of 
several thoroughfares by are lamps on the tramway poles at an 
initial cost of £230 and an annual cost of £11 per lamp. 

At the meeting of the Electric Lighting and Tramways committee last 
week reference was made to the recent application by Mr. Prusmann for 
the position of city electrical engineer at Bradford. Some members 
alleged that Mr. Prusmann, in applying, had not kept faith with the 
Corporation. 

Mr. PncswANN said the clause which was alleged to bind him to 
remain jn Swansea for four or five years was unfair, as it also provided 
for his dismissal at three months' notice, and, moreover, he had conferred 
with the chairman before making his application, and that gentleman had 
made no objection. Mr. Prusmann also said he withdrew his application, 
although in the final four. 

Mr. Davip Hanus said that when Mr. Prusmann's salary was increased 
to £450 per annum it was understood that he would be at liberty to apply 
for any other position which was worth £1,000 a year. 

Mr. PnvswaNN eventually signified his willingness to consent to an 
understanding that he would remain at Swansea for five years unless 
an agreement were come to with the committee to vary these terms after 
the completion of the present tramway scheme. 


Tiverton.—The Council have accepted the tender of Frank Suter 
& Co. for erecting electricity works, at £9,990, aud for working the 
undertaking for three years for an additional £500. 


Torquay.—At a large meeting of ratepayers and residents on 
Thursday last, a resolution in favour of the construction of electric 
tramways was carried almost unanimously. 


Trunk Telephone in the North. —A communication has been 
received from the Postmaster-General by the Newcastle and Gates- 
head Chamber of Commerce, to the effect that additional trunk tele- 
phone lines are to be proceeded with to meet the increasing trunk 
telephone traffic between Newcastle and Glasgow. 


Tunbridge Wells.—Ald. Elvy Robb, chairman of the Electric 
Lighting committee, and solicitor for the opposing ratepayers at the 
recent Hull and Portsmouth telephone inquiries, has been chosen 
as mayor for the ensuing year. 


Walsall.—The Council have decided to spend £2,345 in laying 
down new tramway lines at the Pleck junction. 


West Bromwich.— Sanction to a loan of £1.000 for publie 
electric lighting is sought by the Corporation, in addition to the 
£12,217 recently applied for. 


Westminster.—The City Council have refused permission to the 
National Telephone Co. to erect telephone kiosks in the mam 
thoroughfares in view of the already congested state of the streets. 


Whitby.—-Application has been made for sanction to a further 
loan for additional plant for the electricity works, for mains exten- 
sions, kc. It has been decided to adopt electric power for working 
the pumps at the sewage outfall works. 


Wolverhampton.— The Corporation have decided to extend their 
"free" wiring system, all the wiring work being done and the 
fittings supplied by the local wiring contractors. Both the wiring 
and the fittings are to be let out on hire to consumers. 

Tramways again formed the topic of a lengthy discussion at the 
Council meeting on Monday. ‘The committee had presented 8 
report advocating the adoption of the Lorain surface-contact system 
throughout the whole of the town. At the outset a resolution of 
the Wolverhampton Ratepayers’ Association condemning the pro- 
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posals of the committee was read, and subsequently Ald. Mander 
moved the adoption of the report, which motion after lengthy 
discussion was carried. 

Accompanying the committee’s report was a statement showing the 
estimated capital and annual cost of the overhead and Lorain systems 
on the four additional routes, and it was stated that, assuming a 
double track be laid wherever possible on all the routes except 
that of Wednesford-road, the increased cost of the Lorain sys- 
tem over the overhead system would work out as follows :— 
Dudley-road, capital expenditure £2,691, annual expenditure £296; 
Wednesford-road, £956, £102 ; Willenhall-road, £2,569, £205 ; Waterloo- 
road, £1,684, £126; totals, £7,900, £729. Should a single track be 
constructed on all except Dudley-road, the increased cost of the Lorain 
over the overhead system would be: Dudley-road, £2,691, £296; Wed- 
nesford.road, £956, £102; Willenhall-road, £1,425, $152; Waterloo- 
road, £784, £83; totals, £5,820, £633. 

Wrotham.—The application of the Wrotham Electric Power 
Syndicate for a provisional order will not be opposed by the Council. 

York.—The Corporation have been authorised to borrow £10,850 
for extensions of the plant at the electricity works for street light- 
ing, &c. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
da: New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Army Oontracts.—The Sccretary of State for War notifies that 
tenders for specified quantities of articles are invited from time to 
time, including electrical stores, glassware, indiarubber goods, 
lamps and lanterns, traction plant, tools, wires, scientific instru- 
ments, cables, chemicals, &e. Manufacturers who wish to be 
applied to should address the Director of Army Contracts (Mr. A. 
Major) by letter, stating the particular articles which they manu- 
facture, and the names of at least two well-known firms or public 
bodies who have purchased from them, and who are in a position 
to certify as to the quality of their productions. Firms already on 
the War Office list need not apply. 


Todmorden Corporation invite tenders for one Lancashire boiler, 
two steam dynamos and balancing booster, two feed pumps, and 
one injector, economiser, surface and jet condenser, switchboard 
and instruments, storage battery, cable work, and overhead hand 
crane. Specifications, &e., from the electrical engineer, Mr. H. 
Waring. ‘Tenders (addressed chairman of Electricity committee), 
to the town clerk (Mr. D. Sutcliffe), Town Hall, Todmorden, by 
Oct. 31. See also advertisement. 

Kilmarnock Corporation invite tenders for supply and erection of 
three Lancashire boilers, engines and dynamos, overhead travelling 
crane, storage battery and switchboard. Specifications, &c., from 
the town clerk (Mr. W. Middlemas), and can be seen at (but not 
obtained from) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, Westminster, S. W. 
Tenders to town clerk by Nov. 18. See also advertisement. 

Devonport Corporation invite tenders for supply, delivery and 
erection of a motor-driven booster. Specification, &c., from the 
borough electrical engineer (Mr. J. W. Spark), Newport-street, Kast 
Stonehouse, Devon. ‘lenders to town clerk (Mr. R. J. Fittall), 
Municipal Offices, Devonport, before noon Oct. 24. See advertisement. 

Beckenham Urban District Council invite tenders for the electric 
wiring of houses in their district under a ‘ free " wiring scheme. 
Specifications, &c., from the consulting engineer (Mr. Reginald 
P. Wilson), 66, Victoria-street, Westminster, or the surveyor (Mr. 
John Angell), Council Offices, Beckenham. Tenders to the clerk 
(Mr. F. Stevens) by 4 p.m. Nov. 9. See advertisement, 

London County Council invite tenders for supply and erection of 
(a) engine, dynamo, switchboard, &c., and (b) electric wiring, mains 
and fittings required for the installation of the electric light at the 
Abbey Mills pumping station, West Ham. Tenders to clerk (Mr. 
G. L. Gonnne) by 10 a.m. Nov. 8. 

London County Council also invite tenders by Oct. 26 for 12 
months’ supply of engineers’ goods and electrical fittings, &c. 

Swansea Corporation invite tenders for laying of permanent way, 
including rail bonding, rails and fish plates, &c., overhead electrical 
equipment and ducts, troughs, cables, &c. Tenders by noon Oct. 81. 

Swansea Corporation also invite tenders for supplying and con- 
necting up of ducts, troughs, cables, wires, street boxes, &c. Tenders 
by noon Oct. 81. 

Nelson Corporation invite tenders for & 400kw. engine and 
dynamo. ‘lenders to town clerk (Mr. J. H. Baldwick), Town Hall, 
Nelson, by noon Oct. 19. 

Tenders are invited by Mr. W. Tyldesley, Council Offices, Farn- 
worth, by 22rnd inst. for wiring the Infectious Diseases Hospital, 
Farnworth (Lancs.). 

Leeds Corporation require tenders by 19th inst. for an electric 
lift at the Market Hall Hotel. 


Tenders are invited for electric wiring, telephones, bells, &c., of 
new poor house to be built at Oldmill, Aberdeen. Tenders to Mr. 
C. B. Williams, 20, Union-terrace, Aberdeen, by noon, Oct. 19. 

Bridgend and Cowbridge Guardians invite tenders by 17th inst. 
for wiring the workhouse. 


Birmingnam Health committee invite tenders by Nov. 8 for 
erection of combined refuse destructor and power plant at Nechells. 


Bradford Guardians invite tenders by 26th inst. for electric 
hghting of hospital pavilion at workhouse. 


TENDERS RBOBIVED AND ACOEPTED. 


The British Thomson-Houston Co. has obtained a contract from 
the Bolsover Colliery Co. for the supply of power plant, including 
two steam generators (each comprising a compound, two-crank 
Belliss engine, capable of developing 375 B.H.P. with 140lb. steam 
pressure and working non-condensing at 875 revs. per min.) direct 
coupled to B.T.-H. 250kw. three-phase alternating-current gene- 
rators (275 revs. per min., 550 volts, 50 cycles). Each set is to be 
furnished with a direct.coupled exciter and field rheostat for the 
three-phase generator and exciter. The engines will be capable of 
carrying an overload of 15 per cent. continuously. The switchboard 
comprises two generator and two feeder panels, with oil.break 
switches, instruments, &c. 

Aston Manor District Council received the following tenders for 
the complete overhead equipment of about 5 miles of tramways :— 


Brush Co. (accepted) CFC £4,742 10 7 
Geo. Law (amended)  ............... . . 6,333 16 0 
Geo. Trentham (amended) ........ ö 9 . . .. 5,819 4 6 
F. W. Smith & Co. ..... r . . q . 5,321 5 7 
R. W. Blackwell & Coo . 65225 0 0 
Dick, Kerr & (Co.. 5 5,155 14 8 


For wiring the new hall of the Royal Horticultural Society, 
Vincent-square, London, S.W., nine tenders were received, vary- 
ing from 4777. 17s. 7d. to £1,337, and the lowest (that of the 
National Electric Construction Co.) was accepted. The covering 
estimate of the consulting engineers (Messrs. Handcock and Dykes) 
was £790. 

Colchester Town Council have accepted the tender of C. Dobson 
& Son for excavation work and concrete foundations for car shed 
and depot at £888, and that of E. J. Raybould & Co. for erection 
of car shed at £1,140. 9s. 7d. 

Horsham District Council have accepted the tender of Johnson 
and Phillips for extensions of the feeders and distributing mains at 
about £2,800, and that of the Wheeler Condenser and Eng. Co. 
for the erection of a condensing plant and cooling tower at the 
electricity works at £1,095. 

Messrs. Edgar Allen & Co. have obtained from the Cheadle and 
Gatley and Radcliffe District Councils orders for the supply of 
tramway points and crossings with tongues and renewable centres 
in Allen's Imperial manganese steel. 

The tender of G. and J. Weir has been accepted by Derby Cor. 
poration for steam pump, and that of Babcock and Wilcox for steam 
piping. 

Grimsby Town Council have accepted the tender of A. C. Dickens 
for wiring the Town Hall offices at £41. 4s., and that of Waygood 
and Otis for an electric lift at £230. 

Wolverhampton Corporation have accepted the tender of H. Hol- 
loway for constructing permanent way of four tramway routes on 
the Lorain surface-contact system at £33,964. 


Gravesend Town Council have accepted the tender of the British 
Westinghouse Company for a generating set at £996. 


BUSINESS NOTICES. 


The head offices of W. T. Henley's Telegraph Works Co. (Ltd.) 
have been removed to their new premises, Blomfield-street, London 
Wall, London, E.C.. The firms new telephone numbers are 1445 
and 1464 London Wall (National), and 3596 Central (P.O.). 


Messrs. T. R. and E. F. Carpenter (trading as Carpenter Bros.), 
electric fittings, &c., makers, 171-179, Bishop-street, Birmingham, 
have dissolved partnership. Debts by Mr. T. R. Carpenter, who 
continues. | 


| BANERUPTOIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Ferdinand Fanta, electrical and 
consulting engineer, Warwick-court, Holborn, London, W.C., took 
place on Friday last. 

From debtor’s statement it appeared that he had previously failed in 
1895, but his debts (£1,330) were afterwards paid in full. He attributed 
his present failure to loss on shares which he accepted as payment for 
patents, and to interest paid onloans. Liabilities were £5,109. 5s. 10d., of 
which £2,710 was unsecured, and assets estimated to leave a surplus of 
£1,879. 14s. 2d. It was decided that the estate be wound-up up in bank- 
roptcy with Mr. F. E. Wright, C.A., as trustee, and a committee of 
inspection. 

An application for the discharge of Frederick King, electrical 
engineer, Stone Bridge, Bristol, will be heard cn Noy. 20 at the 
Guildhall, Bristol. 
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A first and final dividend of 2s. 44d. is payable at Byrom-street, 
Manchester, in the failure of Wm. Scholes (trading as Scholes & 
Son), electrical engineer and contractor, 49, Main-street, Failsworth, 
85, Corporation-street, Manchester, and 10, Rochdale-road, Middleton. 


A meeting of the British Blaknik Are Light Co. (Ltd.) will be held 
at 57, Moorgate-street, London, E.C., on Nov. 19 to receive an 
account of the winding-up. 

Easton & Co. (Ltd.) is to be wound up voluntarily. Mr. W. B. 
Peat, 3, Lothbury, London, E. C., is liquidator. - 


Sales by Auction.—-Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the Neweastle-on-T'yne Electric Supply Co. 
(who are concentrating their plant in one generating station) to sell 
by auction, on Thursday, the 29th inst., their central station at Pandon 
Dene, and the entire contents. The plant includes five Lancashire 
boilers, economisers, two 560kw. Belliss-Holmes direct-coupled sets, 
700 1.H.P. compound horizontal Robey engine, three 300kw. Mordey 
alternators, two 150kw. ditto, one 100kw. motor-generator, one 25kw. 
ditto, eight vertical engines, 124 Brush transformers, 133 B.T.-H. 
ditto, nine motor-generators, numerous dynamos, small motors, 
pumps, &e.; also 230 meters, 30 are lamps, 150 Cardew earthing 
devices, instruments, switches, lamps, switchboards, kc. Catalogues 
(gratis) of the auctioneers, 46, Watling street, London, E.C., and 
Albert-square, Manchester. 

Messrs. Wheatley Kirk, Price & Co. have also been favoured with 
instructions by the liquidator of the Electric Lighting and Fittings Cor- 
poration, Ltd. (Mr. Simon Jude) to sell by publie auction on Oct. 21, at 
11 a.m., on the premises, 59 and 61, Duke-street, Hanover-square, 
Liverpool, the land and buildings, stock-in-trade, machinery, &e. 
The premises will be offered in one lot, and subsequently the stock- 
in-trade, fittings, &c., comprising a large assortment of electroliers, 
brackets and standards, globes, and shades, are and incandescent 
lamps, switches, &e., will be offered piecemeal. Further particulars 
are set out in an advertisement, and catalogues may be obtained 
(gratis) from Messrs. Simon Jude and West, accountants, 10, Cook- 
street, Liverpool; Messrs. Miller, Peel, Hughes, Rutherford & Co., 
solicitors, 43, Castle-street, Liverpool; or from the auctioneers, 
Albert-chambers, Albert-square, Manchester, and 46, Watling-street, 
London, E.C. 

Messrs. Wheatley Kirk, Price & Co. have also been instructed to 
sell by public auction, on Nov. 4, 5 and 6, piecemeal, the entire 
contents of the celebrated Castle Works, Northfleet, Kent. The 
catalogue will include a number of slide-surface and screw-cutting 
lathes, automatic screw machines, turret and chasing lathes, pro- 
filing and slotting machines, shapers, drilling, grinding and milling 
machines, polishing lathes, screwing and turning machines, a 
Lancashire boiler, one 150 n.r. Westinghouse steam engine, 9 H. p. 
Tangye gas engine, complete plating plant, &e. The entire contents 
(including the loose tools) are, with a few unimportant excep- 
tions, practically new, and are in perfect condition and by the 
best-known American and English makers. Catalogues may be 
obtained shortly (price 6d.) of the auctioneers, 46, Watling-street, 
London, E.C., and Albert-square, Manchester. See also advertise- 
ment. 

Messrs. Wheatley Kirk, Price & Co. have also been favoured with 
instructions from the liquidator of Heaton and Smith, Ltd. (Mr. 
J. P. Garnett) to offer for sale by auction, as a going concern, in 
one lot, at the Albion Hotel, Piccadilly, Manchester, on Tuesday, 
Nov. 3, at 2:30 for 3 o'clock, the valuable works premises of the 
company, including offices, stores, machine shop and galleries. 
Further particulars are given in an advertisement. Failing 
the sale of the whole, the land, buildings and motive power will 
be offered as an alternative lot, the purchaser having the option 
of taking over the plant, tools, &c., at valuation. Particulars will be 
supplied (gratis) on application to Messrs. David Smith, Garnett & 
Co., 22, Booth-street, Manchester; Messrs, Parkinson, Slack and 
Needham, solicitors, 10, York-street, Manchester; or the Auctioneers, 
Albert Chambers, Albert-square, Manchester, and 46, Watling- 
street, London, E.C. 


Messrs. Edward Rushton, Son and Kenyon have received instruc- 
tions from the Blackpool, St. Anne’s and Lytham Tramways Co. 
(Ltd.) (owing to the adoption of electric vice gas traction) to sell by 
auction on Oct. 21, at Squire's-gate depot, near Blackpool, and at 
Ansdell depot, near Lytham, nearly new and valuable gas-com- 
pressing plant, four gas engines, 12 gas meters, stores, &c. The 
plant and gas engines may be seen working any day between 10 a.m. 
and 4 p.m. The sale commences at II a.m. at Squire’s-gate depot. 
Catalogues from the auctioneers, 13, Norfolk-street, Mauchester, or 
from Mr. Lewis Slattery, general manager of the company, South 
Shore, Blackpool. An advertisement contains further particulars. 


An advertisement on another page calls attention toa sale by 
auction on Wednesday, Oct. 21, at 11 a.m., at Bingley Hall, Bir- 
mingham, by Mr. Frederick W. Goodeve (by direction of the Dunlop 
Rubber Co., Ltd.) of the costly electrical plant (removed from the 
company's works premises for convenience of sale), comprising 
engines and dynamos, shunt-wound motors of 50 H.P. and under, a 


Worthington jet condenser, hydraulic pumping plant, and a large 
quantity of valuable plant and apparatus. Catalogues and cards 
to view may be obtained of the auctioneer, 35, Cannon.street, 
Dirmingham. 


Plant for Sale.—Two Westinghouse motors (T$ H.P. and 5 H..), 
with starting switches, &c., and a Worthington pump are advertised 
for sale in another column. 

Triplieate electric generating plant is advertised for sale in another 
column. Arrangements can be made for seeing the plant working, 


Alternator Wanted. A new or second-hand single-phase alter. 
nator, 150kw., 2,000 volts, 25 periods, is wanted. Replies to Prof, 
J. A. Fleming, Pender Electrical Laboratory, University College, 
Gower-street, London, W.C. See advertisement. 


Works Premises for Sale.—Messrs. Farebrother, Ellis & Co. 
29, Fleet-street, London, E.C., have extensive manufacturing pro- 
perty, covering 8 acres, for letting or for sale. The property is 
conveniently situated, with a private siding on the London and 
North-Western main line; the existing buildings are for the most part 
of brick construction and readily adaptable for any manufacturing 
trade. See advertisement. 


Premises to Let, &c.— Mr E. Hugh Henry, 63, High.street, 
Clapham, London, has business premises to let, suitable for railway 
and tramway contractors, engineers, &e. See advertisement, 


There is to let on building lease near the junction of Tower Bridge. 
road and Old Kent-road, London, an extensive factory site suitable 
for manufacturing premises where good light is required. See 
advertisement. 


Mr. R. Browne, Stapleford Abbotts, Essex, has factory premises, 
&c., for sale at Hackney, London. See advertisement. 


Junction Boxes.—We illustrate a six-way feeder box manufac- 
tured by Messrs. Johnson and Phillips, which is claimed to embody 
the latest and most 
approved practice, and 
to have special fea- 
tures which give efti- 
ciency and ease of 
manipulation. The 
box is of sufficient 
depth to permit a 
pathway frame and 
cover to be bolted di- 
rectly on to the top. 
A packing piece be- 
tween the box and 
the frame and cover 
allows for adjustment 
to the level of the 
pathway. An internal 
bell cover fixed down 
with bolts keeps the 
interior perfectly dry 
and watertight, and is 
easily removed. The 
fittings are mounted 
on a marble slab, and 
are of the inclined 
link type, enabling 
them to be easily re- 
moved without fear 
of short-circuit. The 
fittings are s9 arranged 
that any cable may 
be disconnected from 
the rest of the fittings Six-way Feeder Box (Johnson and Phillips). 
for testing purposes, 
so that the insulation of the box is not included in the test. 


Catalogues. An exhaustive catalogue of“ Angold ” are lamps 
and accessories is now ready, and can be obtained from the General 
Electric Co., 71, Queen Victoria-street, London, E.C. This list 
comprises the whole range of are lamps and are lamp accessories sold 
by the company, and is claimed to comprise all that the electrical 
engineer will find necessary to help him in the selection of a suitable 
lamp for all classes of installation work. The company call 
particular attention to the single-carbon type of these lamps. 
Owing to improvements made in the dash-pot action, a steady 
strike is obtained with as small as 73 per cent. loss in line resis- 
tance. The carbon holders are on the ball and socket principle. 
This type of lamp is supplied for reflector work, the poles being 
reversed in these lamps so that the bottom carbon becomes the post- 
tive, thus throwing most of the light upwards. A sinall pattern 
enclosed type of“ Angold” lamp is listed particularly suitable for 
shop lighting. It is claimed for these lamps that, if the voltage of 
the cireuit is correctly stated when ordering, the line resistance fixe 
inside the lamps does not require adjusting. Up till recently double 
carbon “ Angold“ lamps of the open type only have been supplied, 
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but the list under review shows & new pattern of enclosed type 
double-are lamp specially designed to meet the demand for 
lighting from a single point when the circuit is from 200 to 250 
volts. Each of these lamps have two arcs in the one globe, which 
burn in series. Shunt coils are dispensed with by the use of special 
apparatus, which also ensures that one carbon cannot be gripped 
before the other, and that when once the carbons are clutched they 
are moved up and down at the same rate. A new and improved 
lump for photo process work is also now available. The automatic 
suspension gear and contact device which is supplied with these 
lamps has been in use successfully for some time. Attention is 
again ealled tothe fact that the General Electric Co. are themselves 
manufacturers in this country of carbons for all purposes, and are 
prepared to compete with continental makers and dealers for this 
class of goods. 

A new list of Sturtevant electric air propellers is issued, and also 
a large illustrated sheet of Sturtevant standard pattern types of motor 
and dynamo-controlling gear. 

„Street Pillars“ is the subject of pamphlet No. 153 issued by the 
British Thomson-Houston Co. Several examples of these pillars 
are listed. 

Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Oct. 7 to 13, with the ports 
of destination: 

Africa—Alexandria, £161; Cape Town, £2,569; Durban, £1,521; 
East London, £240 ; Port Elizabeth, £151. Australasia—Auckland, £94 ; 
Melbourne, £59; Otago, £86; Perth, £121; Sydney, £276; Wellington, 
£28. Burma—Rangoon, £55, China—Shanghai, £2,508. Holland 
Amsterdam, £198; Rotterdam, £21, India—Calcutta, £1,331 ; Madras, 
£21. Japan—Kobe, £999; Yokohama, £12. Portugal—Lisbon, £137. 
Russia—St. Petersburg, £100. Straits Settlements—Penang, £365. Zan- 
zibar, £33. Total £11,086, against £35,866 in the corresponding week 
last year (Oct. 8 to 14). 


PATENT RECORD. 


[o ) 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered, Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
arc those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


June 12, 1903. 
13,155 G. CuisHoLm. Birmingham. Shade holders for electric lamps. 
12,176 G. Gmus and H. Pgarson. Electric vehicles. Date applied for, 
Oct. 2, 1902, date of application in U.S.)* 
13,190 F. C. Morris. Operating electric belle, spark coils, &c. 
15,221 MaaNETO ELEcTBiC Co. Magneto-semaphore mechanism." 
13,226 T. HaAwILTON-ADAMS, Enclosed arc lamps. 
June 13, 1903. 
15,215 G. H. Pixpgr. Manchester. Ventilating electric vehicles. 
15,278 J. WERNER and J. OrsEN. Electric alarm aud controlling apparatus. 
13,281 J. CarELL. Device in connection with telephone receivers.“ 
13,282 C. Wist-Kunz. Coupling device for electric motors.“ 
13,505 W. H. ALLEN, Son & Co. and C. C. Hawkins, Brush boxes of 
dynamos and motora.* 
13,510 G. C. Fricker. Indicating or automatically controlling or varying 


flow of current. 
June 15, 1903. 
13,311 H. Fisu. Protection against contact with broken overhead 
conductors. 
13,358 T. SHEPHERD. Electric couplings. 
13,373 M. MARGOwSkI and C. Gorick. Electromagnetic chuck for machine 


tools. 
15,578 W. A. JoussoN. Dynamo electric generators.“ 


June 16, 1903. 
15,594 G. W. MónnsTADr and T. H. Gray. Birmingham. 
similar instruments. 
13,398 G. C. Waters, Liverpool. Trolleys of electric vehicles. 
13,486 W. H. SimmMonps, Circumferential grip terminal for cables. 
13,487 J. E. Evans-Jackson. Selective electrical signalling apparatus. 
(American Electric Telephone Co., U. S.) 
June 17, 1903. 
13,502 A. Taxvron, W. MOORZHZAD and T. H. KiNGSCOTE. 
Operating cords of trolley arms. 
18,547 A. BON DEI. Exciting and regulating alternating motors and 
alternators having collectors. (Date applied for, June 17, 1902, 
date of application in Belgiuin.) * 
15,549 C. HiGcs. Overhead bow collectors for electric traction. 
15,570 H. J. HapDAN. Electromagnets for magnetic ore extractora, (Berg- 
, mann-Electricitáts Werke A.G., Germany.)* E 


Telephone and 


Manchester. 


June 18, 1903. 

13,582 K. AnLquist. Rugby. Starting switch for electric motors. 

13,560 and 13,591 T. AsHMORE and P. McCuLLouGH. Liverpool. Electrical 
collector and return slippers. 

15,628 M. PLATO. Electric alarms. 

13,632 H. Baker, A. T. SMITH and CASTNER-KELLNER ALKALI Co. 
trolytic cells, 

13,650 J. J. STOCKALL, Jun. 
recorders. 

13,674 R.J.SBEEHY and A. G. ConPHEY. Selecting and signalling systems.“ 


June 19, 1903. 
135,692 P. Harris & Co. and S. BzLcHgR. Electromagnetic stop-watcb. 
15,705 E. LibppLE and G. E. DRvuirr. Terminal for electrical connections. 
15,707 P.KrENNEDY. Mechanisms for driving dynamos on railway trucks. 
13,709 J. E Parker. Electric conduit railway. 
15,741 A. H. Mipcigy and A. P. Wright. Dynamo-electric machinery. 
15,746 S. M. Youna. Operating signals on electric railways. 
June 20, 1903. 
13,752 S. Watkms. Wolverhampton. Submarine torpedo boats. 
tric Boat Co., U.S.) 
15,799 E. DANIELSON. Transforming single-phase alternating currents 
into mechanical driving power. 
13,822 O. SrgsgRo. Dynamo brushes. 
13,829 J. GEISsLIN RR. Sparking plug for explosion motors.“ 


June 22, 1903. 
15,911 A. B. REYNDERS, C. B. AuEL, R. D. T. ALEXANDER and J. R 
SPURRIER. Automatic circuit breakers. 
15,912 W. H. Arren, R. W. ALLEN, and C. C. Hawkins. Magnetic 
Rendering marble aseptic, and increasing its insula- 


holders-up for drills and the like. 
15916 H. H. LAKE. 
tion properties. (Chemisch-Technische Fabrik Dr. Alb. R. W. 
Brand & Co., G. m. b. H., Germany.) 
15,951 L. FIEDLER and F. J. GERARD. Secondary batteries. 
June 23, 1903. 
13,957 E 5 ISHER. Bristol. Therapeutic electro-magnetic and Faradic 
ealer. 
13,945 U. HORSTALL, J. CROWTHER and T. C. WII D (New Contact Con- 
troller Co.). Manchester Electrical motor-starting switch. 
15,970 uen AITKEN. Egremont. Indicator-jacks for telephone switch- 
ards. 
13,971 W. AITKEN. Liverpool. Telephone exchange systems. 
15,975 D. J. STEELE and C. KnaTr. Glasgow. Electric recording instru- 
ments. 
15,985 J. SPLrTDORr. Induction coils (Date applied for, April 8, 1903, 
date of application in U.S.)* 
13,992 H. Hirst and H. J. Coates. Electric sparking plug for internal 
combustion engines. 
14,021 P. Baanpt. Liverpool. Galvanic batteries * 
14,028 E. A. AsHcrorr. Production of metals and alkalies by electrolysis. 
14,051 N. A. HELoNis, L. MANcLAIRR and E. Meyer. Manufacture of 
carbides of the alkali and alkaline earth metals. 
June 24, 1903. 
14,062 E. Guzss. Electrical cash checking machine. 
14,067 A. G. INRIG. Woking. Automatic reversible dynamo to give a 
constant voltage irrespective of speed. 
14,079 British WEsriNGHOUSE Co. Controlling systems for electric motors. 
(Westinghouse Electric and Mfg. Co., U.S.) 
14,106 H. J. HADbpax. Electric ventilatora. (Bergmann Electricitüta 
Werke A. G., Germany.)“ 
14,107 A. H. Apams and J. T. Mourps, Electric lifts. 
June 25, 1905. 
14,165 8 LE Tarr. Electric lighting. 


Elec - 


Electrically- controlled workmen's time 


(Elcc- 


(Cooper-Hewitt Electric Co, 


8.) | 5 d 

14,164. 14,165, 14,166, 14,171 and 14,175 F. W. Lg TALL. Gas or vapour 
electric apparatus. (Cooper-Hewitt Electric Co.. U.S.) 

14,167, 14168, 14,169, 14,172 and 14,174 F. W. Lg TALL. Systems of 
electrical distribution. (Cooper-Hewitt Electric Co., U.S ) 

14,170 F. W. Le Tart. Starting gas or vapour electric apparatus. 
(Cooper-Hewitt Electric Co., U.S.) 

14,173 F. W. Le Tart. Breaking and controlling electric circuits. 
(Cooper-Hewitt Electric Co., U.S.) 

14,176 F. C. NEwgLL. Rheostats. (Date applied for, June 27, 1902, date 
of application in U.S.)“ 

14,190 S. G. Brown. Wireless telegraphy. 

14,204 G. M. T. Pitz. Telephone systems with central battery.“ 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 
1902. 

19,263 Preston. Commutators for two-cycle engines. 

19,568 Hararaves. Electrodes for electrolytic purposes. 

19,562 Lakez (G. E. Co., U.S.). Emergency brakes. 

19,566 LAKE (G. E. Co., U. S.). Switch regulators. 

19,569 LAKE (G. E. Co., U. S.). Manufacture of tubes from refractory 
material. 

19,655 May. Alternating - current meters, 

19,891 Gover (Buck and Thatcher). Electrical communication with pass- 
ing trains. 

20,438 KNowLEs. Electric car trolley. 

20,871 SUTHERLAND and Marcuson, Storage batteries, 

20,922 Lake (Fabrik Chemischer Praeparate von Dr. Richard Sthamer 
vorm. Sthamer Noack & Co.). Production of radio- active metallic 
coatings. 
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21,734 HOUBIOANT. Telephone apparatus, 

21,915 SCHÜLER and FERRANTI. Alternating- current motors. 

22,587 CossERAT. Actuating and controlling switch points for railways. 

22,649 Dawg, Operating trolley line and other switches. 

22,760 Biawoop. Tramway and railway rails and means of bonding. 

22,827 Soc. ANoN. La LawrE MHOLLUB. Incandescent lamps. (Date 
applied for Nov. 30, 1901.) 

22,829 Le TALL (Westinghouse). Electro-pneumatic control for railway 
vehicler. 

23,116 NisLETT. Current regulators for charging storage batteries. 

23,236 WATSON and Pregce, Simultaneously starting and stopping a 
number of motors. 

23,257 Bowley. Flexible metallic tubing for armouring conductors. 

25,421 Cox. Röntgen- ray apparatus. 

25,426 GARCIN. Accumulators. 

23,491 Heinze. Magnetic wheels. (Date applied for, Feb. 24, 1902.) 

25,660 I. C. CLARK, A. J. Davizs and W. L. RUssELL (Executrix and 
executors of A. M. Clark) (Hartmann and Braun). Maximum 
current registering indicators. 

24,459 GoL_pscHMIDT. Joining rails by the alumino-thermal process. 

26,090 Contarpo. Treatment of metallic sulphides in the electric furnace. 

26,108 Davizs. Combined lamp holder switch for glow amps. 

26,165 EvERED & Co. (LTD.) and Evsrep. Cutoute, 

26,999 MACFARLANE. Electro-motors. 

27,184 TIERNEY and MALONE. Operating electrically the points on electric 
tramways and railways. 

27,887 TAN YE TOOL AND ELECTRIC Co. and Barz. 
igniters for internal combustion engines. 

27,957 Weiss, Electric control of signals on railways, 

28,922 CoHEN, Telephone exchanges. 


COMPANIES’ MEETINGS AND REPORTS. 


— 
Willans and Robinson (Ltd.). 


The ordinary general meeting was held on Wednesday at Victoria 
Works, Rugby. 

The SECRETARY (Mr. C. S. Essex) read the notice convening the 
meeting. 

The CHAIRMAN said: Gentlemen, from the accounts you will notice 
that, after setting aside a large amount for depreciation (about £1,100 
more than last time), the profit earned in the half-year is better, and if 
we had been willing to neglect the reserve fund we might have paid 7 per 
cent., and still have added substantially to the carry forward ; but we 
judged that, so long as we could pay on the ordinary the same 6 per cent. 
dividend which is secured to the preference shares, we had no right to 
stop building up the reserve. In one form or another we have reserved 
out of the half-year's profit within a few pounds of £2,500. With so 
serious a drop from our former high dividends the time seems suitable 
fora close consideration of the causes, and of the remedies, One cause 
of diminished dividends is on the surface, and is in all our minds— 
namely, the absence of any profits from Queen's Ferry. But first 
comes the generally unsatisfactory state of trade, and lack of enter- 
prise and confidence on the part of those who are accustomed to 
support the undertakings which bring work to engineers. There is 
& dearth of large schemes, or, at any rate, of the money to carry 
them out, and there is not work enough for all the engineers of the 
country. The natural result is keener competition among them, and 
a lowering of prices. The best products, no doubt, maintain their prices, 
and hold the market better than others, but the comparative scarcity of 
orders leads many firms to endeavour to make, and of course to claim 
that they do make, the more favoured articles. There are many more 
makers of high-speed engines now than there were a few years back. We 
engine builders have a special trouble of our own, in a genuine shrinkage 
of the demand for our most important wares, the large steam engines — 
a shrinkage not due only to the state of trade, but to a slow, though 
real, change in engineering science. We enlarged sufficiently upon 
this at our last meeting, but it is right to say that another six months' 
experience confirms all we said then. In the interval many orders 
which would formerly have gone to the builders of large steam 
engines have passed to the builders of gas engines and of steam 
turbines. We told you that we had been silently preparing for 
this change, that we had made and were making gas engines, 
and that we had settled the designs for a steam turbine of large size. It 
is with great gratification we now tell you that in both these directions we 
are developing active and important new branches of business, which, we 
trust and believe, will grow to very large dimensions. There wasanother 
new departure mentioned at the last meeting—the waste-heat engine. 
We have been busy over this, but the first step is to get one running, and 
to carry out our own trials and experiments. As you may suppose, we 
have not quite reached the running and testing stage, but the engine 
(which is being made for us by a Continental firm experienced in this 
work) and its accessories, some of which we are making ourselves at 
Queen’s Ferry, are nearly ready, and the foundations for the engine are 
upon the point of going in. We think there is reasonable expectation of 
great results from this departure, though they can but develop very 
gradually. As to gas engines and steam turbines, the report men- 
tions the very gratifying, and one might almost say surprising, success 
achieved in obtaining orders for gas engines. Expressed in thousands of 
horse-power, the orders are nothing to those booked in a half-year by 
the great Continental makers of large gas engines. But it is a compara- 
tively new business in Great Britain (I refer, of course, to large gas 
engines only), and what is so gratifying ig that we have obtained so good 


Magneto-electric 


& share of it. Two important towns, Reading and St. Helens, are 
extending their electric lighting stations, hitherto steam-driven, by 
putting down large gas engines. They, so far as I know, are pioneers 
in the -movement, and both have placed their orders with us. 
There could hardly be a more auspicious beginning. As regards tur- 
bines, we are well advanced with the first one, which is of approxi- 
mately 2,500 n.r. That turbine is not on order; it is being made to save 
us from the reproach, when we tender for a turbine, that we 
may be very good people, but we bave never made a turbine, 
and so must be passed over. Since our report was issued we have 
received an order for a steam turbine generating set of 1,000kw., 
or about 1,700 n.r. I think we may treat this as a substantial success. 
The early stages of such business cannot be profitable. It is all outlay 
and locking up of capital, or doing work under unfavourable conditions 
of cost, at prices which are bound to be comparatively low. The diminish- 
ing demand for the larger steam engines, and the novelty of the work we 
are taking up in lieu, are alike unfavourable to us. Since the last meeting 
we have appointed a new and energetic works manager at Queen's Ferry. 
It is unnecessary to enlarge upon the merits of our boiler. The cruiser 
“ Berwick," of 22,000 1. H. P., has just made a very successful run, reflect. 
ing high credit on her Niclausse boilers, and we have no doubt the 
other ships on order with the same boilers will do as well, and earn 
for them that recognition in the English navy which has been so 
long delayed. Another point of interest in regard to our opera- 
tions is that we have been approached by the makers of various motor 
cars to manufacture petrol engines for them, and we have accepted certain 
experimental orders, in one case for six engines and in another for no less 
than a hundred, all being comparatively large engines of their class. 
This is a business which we propose to follow up. 

There is & paragraph in the report which will have attracted attention. 
A certain part (a small part only) of the amount due to us from debtors 
will be payable to us in shares of certain companies. We have done 
this occasionally in the past, and invariably with a satisfactory result. 
Hitherto such transactions have been small, but a new element has 
appeared on the scene. Duiing the past two or three years numerous 
Acts of Parliament have been obtained for incorporating large elec- 
tric power distribution companies, with Parliamentary powers to lay 
mains and supply energy within certain defined districts. Within the 
next few years, if the viewa of their promoters are in any way 
realised, these undertakings will require to purchase an enormous amount 
of machinery for electric generating stations. The state of the money 
market being what it is, the managers of these concerns naturally incline 
to those firms who are willing to take some moderate portion of 
their payment in shares, and upon these terms we have taken some 
valuable orders, and hope to take others. It is obvious that such 
business requires to be handled with much care and discretion, and to be 
kept within limits generally. After briefly reviewing the accounts, the 
chairman proposed the adoption of the report and accounts for the 
half-year. 

Mr. BROWN (a shareholder) seconded, and the motion was carried 
unanimously. 

Interim dividends on the 6 per cent. preference shares, and at the rate 
of 6 per cent. per annum on the ordinary shares were then passed, and 
a cordial vote of thanks to the chairman, directors and staff terminated 
the proceedings. 


CITY NOTES. 


[Ed 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 274d. per oz. (Oct. 15). Consols 883—887 for money, 8811-8818 
for account; 24 per cent. 881—893 (Oct. 15). Consols Pay Day 
Nov. 5; Stocks and Shares Continuation Days, Oct. 27 and Nov. 10; 
Ticket Days, Oct. 28 and Nov. 11; Pay Day, Oct. 29; Mining Share 
Carry-over Days, Oct. 26 and Nov. 9. 


BRITISH COLUMBIA TELEPHONE CO. (LTD.) —The accounts for year 
ended June 30 show, after providing for preference dividend, a sufficient 
balance to provide for directors’ remuneration and to carry forward £1,170. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.) The transfer books and register of holders of second deben- 
ture stock will be closed from 19th to 31st inst. inclusive, preparatory to 
payment of interest due Nov. 1. 

EASTERN TELEGRAPH OO. (LTD.)—The payment by warrants on 
Nov. 2 of interest for the half-year ending Oct. 31 on the 4 per cert. 
mortgage debenture stock is announced. The transfer books will be closed 
from Oct. 28 to 31 inclusive. 

EASTERN AND SOUIH AFRICAN TELEGRAPH CO. (LTD.)—The com- 
pany announce payment by warrants on Nov. 2 of interest on the 4 per 
cent. Mauritius Subsidy debentures. The transfer books will be closed 
from Oct. 28 to 31 inclusive. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Oct. 21 a special settling day in 50,000 6 per cent. £1 pre- 
ference shares of the Oriental Telephone and Electric Co. (Ltd ), and have 
ordered same to be quoted. The committee have been asked to appoint 
a special settling day in, and to grant a quotation to, 40,000 fully-paid 
“ City Undertaking” 44 per cent. cumulative preference £5 shares of the 
Charing Cross and Strand Electricity Supply Corporation (Ltd.). l 

ULSTER ELECTRICAL POWER DISTRIBUTION CO. (LTD.) — At a meeting 
held on Thursday last at Belfast, Mr. W. L. Preece (Messrs. Preece and 
Cardew) attended and supplied particulars of ihe scheme for which 
Parliamentary powers are to be obtained. The consulting engineers are 
Messrs. Preece and Cardew and Mr. L. L. Macassey, M. Inst. C. E. 
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CUBA SUBMARINE TELEGRAPH OO. (LTD.)— The report of the directors 
for the half-year ended June 30, states that the total receipts for the six 
months were £19,326. 17s. 11d,, and expenses £6,066. 8s. 4d., leaving 
£13,259. 9s. 7d., to which is added £6,477. 18s. 8d. brought forward, 
making £19,737. 8s. 3d. £5,000 has been added to reserve, which is now 
£150,000. The preference dividend absorbs £3,000, leaving £11,737. 88. 3d., 
out of which the directors recommend the payment of a dividend at the 
rate of 5 per cent. per annum and a bonus of 2s. per share on the ordinary 
shares (tax free). £6,137. 8s. 3d. is carried forward. The company's 
cables have continued in good working order, with the exception of the 
Casilda-Tunas section, which was interrupted for a short time owing to 
damage by a ship's anchor. The company's claim against the United 
States Government for reimbursment of the cost of repairing the cables 
cut during the Spanish-American war is still unsettled, but the directors 
are hopeful that His Majesty’s representative at Washington will before 
long obtain a satisfactory settlement. The question of the payment of 
the subsidy of £2,000 per annum in respect of the coast cables, with 
arrears from Jan., 1899, is still under the consideration of the Cuban 
Government, and a favourable settlement is expected. 


ELECTROLYTIC ALKALI OO. 'LTD.)—The chairman (Mr. C. C. Connor) 
stated at the meeting last week that the small profit for the past year was 
due to the conflict between foreign and English manufacturers of bleach- 
ing powder, resulting in & great depression of prices. "The results, how- 
ever, did not show any loss of capital. The price which ruled now was 
probably below the cost of production, and, therefore, there were good 
reasons for anticipating a rise in price. So far as the company was 
concerned, the directors were taking every precaution in establishing 
improvements, pointing to more economy in production. In all probability 
they would show & better profit next year. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The directors have declared 
an interim dividend for the half-year to June 30 at the rate of 5 per 
cent. per annum (tax free), payable Nov. 1. The transfer books will be 
closed from Oct. 18 to 31 inclusive. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD.)— 
The report for 1902 states that the plant was taken over from the con- 
tractors (J. G. White & Co.) on Sept. 22, 1902, and its operation has been 
very satisfactory, and the reliability of the supply of power demonstrated. 
Although power was supplied to the Kalgoorlie electric tramways at an 
earlier date, the transmission lines to the mines were not in use until 
Nov., 1902. Although only a few consumers were connected prior to 
Dec. 31, the difference between receipts and expenditure in Western 
Australia for the whole year is a debit of only £682. The units sold in 
October were 62,000, in July 153,745. Less than one-half of the power avail- 
able has so far been definitely sold owing to various causes, chiefly the 
depression in the Westralian market. New contracts are constantly 
being made; it is expected the plant will be fully loaded within a few 
months, 

RICHARDSONS WESTGARTH & CO. (LTD.)—The directors report for 
year ended Aug. 25 states that the profits, after maintaining buildings 
and machinery in a condition of thorough repair at a cost of £19,042, 
amount to £79,594, to which has to be added £10,615 brought forward, 
making £90,210. After providing for directors’ fees, interest, preference 
dividend and a final ordinary dividend at 6 per cent. (making 6 per cent. 
for year), and setting aside £12,500 for depreciation, there remains 
£17,382 to be carried forward. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The amount 
of electricity sold for the quarter ended Michaelmas is returned at 
1,277,469 units, estimated to produce £20,759, against 1,249,657 units, 
which produced £20,827 for corresponding period last year. 

TRAFFORD PARK ESTATES (LTD.)—The report for the year ended 
June 30 states that the electric tramways, constructed out of funds in 
the hands of the trustees, are working satisfactorily. Direct connec- 
tion between the railways on theestate and those of the Cheshire Lines 
committee is in course of construction. 


WESTERN UNION TELEGRAPH 00.—This company have issued their 
report for the quarter ended Sept. 30, 1903. The following statemen', 
dated Sept. 9, shows the condition of the company at the close of the 
quarter ended June 30, 1903 :— 

Surplus April 1, 1903, as per last quarterly report ... $12,515,340 96 
Net revenues, quarter ended June 30, 1905 .......... 2,007, 698 59 


From which deducting for— $14,523,039 55 
Dividend of 11 per cent. paid July 15 $1,217,015 00 
Interest on bonded debt. 286, 500 CO 

— — 1,503,315 00 

Left a surplus July 1, 1903, of l . . $13,019,724 55 
The net revenues of the quarter ending Sept. 30, 
based upon nearly completed returns for July, 
partial returns for Aug., and estimating the business 

for Sept., will be about .........sscssssssscssesecssesssveee 2, 400, 000 00 

From which appropriating for— $15,419,724 &5 

Interest on bond ht nre rne rero 286,500 00 


$15,133,424 55 
It requires for a dividend of 1} per cent. on capital 
stock issued, about e e e... — 1,212,015 00 


Deducting which leaves a surplus, after paying divi- 
dend, of. eese TERTON ——— — $13,916,409 55 
The committee recommend payment of the usual quarterly dividend of 
1} per cent. on the capital stock of the company en 15th inst. 


W. R. SYKES INTERLOCKING SIGNAL CO. (LTD.)—At the meeting on 
Tuesday, a dividend of 6 per cent. on the 90,000 shares was declared. 
The chairman (Major-Gen. C. S. Hutchinson, C. B.) announced that Mr. 
F. A. Atk inson had now been associated as joint manager with Mr. W. 
R. Sykes, and said that Mr. Atkinson had been able to pay much more 
attention to pushing the interests of the company than it was possible for 
Mr. Sykes to do consistently with the proper oversight of the company's 
business in the workshops, and the development of new ideas. The 
credit balance was £5,256, compared with £4,352 last year. According 
to the agreement with Mr. Sykes, the vendors' shares had now to partici- 
pate in the full amount of the dividend paid to the cash shareholders, 
and that absorbed £875 of the increased profit, but still allowed ot £831 
being carried forward, against £802. "The work which they were engaged 
upon last, year at Bt, Enoch's Station, Glasgow, and neighbourhood, 
had been completed to the satisfaction of the customer. Since the issue 
of the report there had been an increase in the number of railway com- 
panies now using the Sykes appliances, and they had been acquiring some 
new patents, which now numbered 21, 


— 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 Inc AGGREGATE 
Line. haud 8 or Dee " "e E 
E (a) No. A Amount | Inc, or 
u ] | weck& Dec. (a) 
£ | £ £ i £ 
* Aberdeen Corporation ...... Oct. 10 1,140 + 268 19 24,870 T 8,541 
Ayr Corporation . 8 321 + 9| 20 7.896 + 56 
Barnsley e m | y 2 190 - 894 7,165 sis 
Birkenhead .................... 5 11 1,084 + 78 ae des 
Birmingham Tramways... » 10 56,311 | + 162 14 73,083 + 2,616 
*Blackburn Corporation...... qus | e 2 vp. vus 
Blackpool Corporation ...... » 8 677 - 95 827 32,949 ~ 245 
Blackpool and Fleetwood... 5, 10 429 — 29 15 18,03 — 152 
Bolton Corporation ......... » ll 1768 + 138 98 | 652,943 + 6,918 
Bournemouth Corporation.] „ 7 974 iis 28 90,039 n 
*Bradford Corporation ...... „ 11 8,943 | + 555 | 23 108,631 + 16,120 
Brighton Corporation ... „„ 11 857 — l| 46 40,977 + 65,982 
Brisbane Tramway Aug. 26 2,277 + 74 8 19,170 + 246 
Bristol Trams & Carriage. Oct. 9 5,018 [f 472| 90 | 109.236 + 12,142 
*Buenos Ayres & Belgrano. . Sept. 18 | 8,531 + 634 | $21 34,677 + 2,699 
Burnley Corporation......... Oct. 10 826 + 144 23 30,551 T 4, 83 
Burton Corporation ........ „ 11 410! — - | T: 
Calcutta Tramways Co. „ 10 29,012 | - 86,421 15 47.174 + n94,962 
Camborne-Redruth ........ i 12 106 22 49 5,854 Vus 
Cardiff Corporation ........ » 10 9,015 | + 480 28 56,346 + 16,534 
Carlisle Tramways Co. ...... » 10 211 | + 28 |€«[40 7,880 pt 565 
Central London Railway. » 10 6,504 — 354 15 | 91,140 — 4,556 
Chatham and Dist. Lt. Rys. ig 8 628 + 85 40 21.801 
City & South London Rly..| „, 11 2,719 — 600 15 87,325 — 6, 302 
Cork Electrie Trams Co. ..| „„ 8 55 | - 182 30 21490 |- 2,04 
Darwen Corporation ......... $$ 9 227 | + 5| 21 6,529 — 193 
Devonport & Dist. Trams.. i 2 532 + 132| 394 17,939 + 061 
Dover Corporation sses. » 10 224 | + 11 | 128 7,0723 + 133 
Dublin & Lucan Railway.. » n 122 + 9 15 2,165 + 160 
Dublin Southern District., 5 935 + 188 |'*"14 17,721 \ 7.367 
Dublin United... . . . („ 9 4.013 + 265 414 | 60,016 * T 
Dudley —Stourbridzge........ 8 2 905 + 116 393 83,328 + 8,285 
Dundee Corporation ......... »" 7 922 1+ 111 TN is i 
East Ham Council........... » 10 667 + 190128 19,574 + 6,922 
Gateshead & Dist. Trams... i 2 960 | 4- 91 | 394 34,233 + 4,708 
Glasgow Corporation. „ 10 14091 + 1,689 19 260,445 ＋ 29,019 
Gravesend — Northtleet...... j$ 2 296 + 99 394 9,629 + „ 
Greenock & Port Glasgow.. „, 5 i Res + 12 89 21,850 + 1,092 
: Sept 545 
Halifax Corporation A 1 bck 7 1 340 2 235 E | 39,590 ps f 4,125 
Hartlepool Tramways ...... » 2 299 | + 67 | 894 10,801 + 503 
Hull Corporation ............ » 10 2,217 | + 84 | 123 61.438 + 2,580 
Ilkeston Corporation......... Ae d 172 T 121 4,248 e 
Isle of Thanet Co. . .. 10 474| - 25 15 | 19,181 | - 923 
Kidderminster & District... ” 2 181 ! + 2 993 5,234 i+ 186 
Kirkcaldy Corporation » 1 ]81 coe 32 5,750 ons 
Lanarkshire Trams Co....... » 8 614 T $8 7,530 | 3 
Leeds Corporation.........| „ 10 5,422 + 595 28 159,107 ＋ 10.000 
*Liverpool Corporation ...... » 310,784 + 618 40 | 403,574 ＋ 13,156 
Liverpool Overhead Rly. ... $5 11 1,562 | + 92) 15 25,539 | ＋ 4,759 
*London County Council ..| „ 15 Bi + 8,306 13 a ro + 44,787 
Loweatoft........................ » P ask „796 $$ 
Manchester Corporation ..| 5, 10, 11,712 | + 6,290 | 17 | 205,639 hi: 110,721 
Mersey Railway ............... „ 10] 1930 + 255 15 19,038 + 3, 725 
ME Dc T 3 318 Ba 45 591 15 E i 910 
1 Cohn sese )9 D ye 50 
Newcastle-on-Tyne Corp... „ 10 3,736 + 716) 15 52,242 — 6,272 
Newport (Mon.) » 10 456 ＋ 158 2 874 i+ 359 
„Oldham, Ashton & Hyde... 77 2 595 | + 26 | 894 22,690 + 1,524 
Perth (W. A.) Elec, Trams.| „ 9 1,227 | + 227 | §40 40,223 + 4,614 
Peterborough ng. $ 2 176 m 36 5, 881 dex 
Poole and District............ » ç 2 828 | + 49 | 894 12,348 + 1,848 
Portamouth Corporation . „ 10 1,703 | + 264 das xi as 
„ potteries eren » 2 1,738 . + 99 393 61,718 + 3,307 
Reading Corporation ssi Sis ese 800 ; i 
Rothesay —"————— » 2 186 + 7 6,484 + 1,61 9 
Salford Corporation „ 12 8,842, + 946 28 | 107,591 i+ 33,039 
Sheer nes. . Sept. 80 71 ii 25 2,387 isi 
Sheftield Corporation. Oct. 11 4,892 | + 257 15 70,173 + 65,920 
*Southampton Corporat'n... » 8 1,061 | ex TS | NÉE 882 
Southend Corporation ...... » | 296 ' t 73 27 10,448 + 1,676 
Southport Tramways ...... " 9 852 , ＋ 101 89: 12,7 63 + 2,309 
S. Staffordshire Trams. ... » 2 1,066 | + 808 | 89 | 85,578 + 5,268 
*Sunderland Corporation ... » 11 13089 + 29 28 | 86,306 + 1,864 
*Swansea Trams . » 2 533 | + 87 | 99i 20,696 i+ 1,716 
"Taunton Trams . .. . » 2 88 + 27 es 2.169 197 
Tynemouth and District..“ , 2 818 | - 4. 89 13,000 + 882 
Tyneside Trams Co.. » 7 357 + 1384 40 13.277 — 4 
Wallasey District Council. | „„ 10 677 + 114 128 20,818 ‘+ 2,659 
Weston-super-Mare ......... Bept. 80 112 7 l4 | 89 5,308 — 472 
Wigan Corporation eit - sis ves ; 
Wolverhampton District... Oct. 2 402|-- 66| 899 15.542 ‘+ 7, 180 
Wrexh am neenon T] 2 147 eoe 26 9,536 / 
Yorkshire Woollen District} „, 2 501 - 


924 , 11,749 | 


(a) These comparisons are with the corresponding period last year, 
è Partly electrical. t Minus 8 days. t Minus 2 days. J Plus f days. à Plus 2 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


. * 


A 


walla |. | IE SEP IET 
EA | Drvipxp | BUSINESS, a NAME, Wed. FE DUR | ‘Oct. 14. 
od. z WEEK TO 3 Oct. 1 48 
NAMB. Oct. 14. ES = Opts | 2 z Mia High- Low 
d» a : est. | eat. 
High- red TELEPHONES. si en n Augu * 
. d. ird oi fully paid) . . ... 43— ` 99 
ELECTRIC RAILWAYS, TRAMWAYS, AA dag [5 8 1 | April, Oct | 4 4 jj 14 0 “podi | 
Ang lo- Arg e Stock .. 195 —130 412 4 . a | St. 5% | Do. Det. Stock . ... je Prei V 
V „ sf ,,, AabPosb | 28 iar [4 5-9 | FebcAQe | ts 
"Do. 57 Cmn. Pret, 5 ue 5 di VT 44—5} |417 f Jeb, Aug „%% 
Do. 43 Deb. Stock (red.) . „ E ue ni eye Do Bk percent ed) | ibe 2106 | B14 8 | June, Deo | 23 | oj 
Do. 5 per Cent. Debs.. Invest. Ord. 2 —3 " x 4} | 4% St.] 47 | Do. 4 per Cent. Deb. Stock (red.). . 101 zi 8 0 O0 | April, Oct BO. 
Brishene Eerie Trame T cui cH. eer d . 974 „ 1% | Oriental lor Piuta — : TE „ 
o. per ent. CUM, Fre. 98 —102 ee 40 United R ver a 6 6 6 6 6 „ 6 060 June Dec e as 
Do. 44 per Cent. Deb. an on 20 —21 | 8 10 10 Feb, Aung E 9/6 | Do. 5 per Cent. Cam. Pref. .. e E: 197 i "s > June, Dee 
Bristol Tramways and Carriag 109—103 | 8 15 11 T ui „ [St 5% |* Do. 5 per Cent. Deb. Stock (red.). woe] 104 
Do. Cum. 859 92 55 paid) „6 %%%„%„„„ „„ „„ 108 —]10 3 12 8 Feb, Aug sij bs . o 
Do. 4 per Cent. Debs . . . . . esa ae i E S 
British Columbia Elec. Riwy. Del. Ord. Bue lesa E tas ELECTRICITY. SO diss . és scl sss 
Do. p Ord. Stoc BB 10 — 103 4 15 3 ae act Ss 1 T 9 Db. Stk. Prv. Cts. rd. Econ.) 116 110 | 8 15 7 A n " 
Do. 5% Cnm. Perp. rt. Debs. ......]1047—1067| 4 6 1 T 138 121 [35,8 | Do. th & Poole Elec. Sup. Ord.| 124-134 5 18 6 . 
Do. 4h per Cent. 1st Mo 5 113—12} 6 10 8 - s TÉ 10/160 | Bournemou (On Pret Eu 10—11 |4 110 M „% 4a 
T uid 5 2 2|Feb Aug | 11 jl'isof || 10| 4/6 | Do. 4} per e 11 —12 5 0 0 i eje 
Dp C a Debs . 120 —123 | 4 1 4 — EE 2 10 6%, Do. Ae Cont Dub Brock (red.) ...| 103 —106 4 5 8 5i sed as 
A s Apres and Belgrano Ord........ 28— 50 5591 tU n " t 447 mois (Kont) El. Lt. & Power IstDebs. 102 -195 : 5 : °° 163 l 
neno h md 2s °° E A : M ss 
;;; aera * 353 eres zo EIE 
Do. I ! ⁵ ¾ͤ K 107 —110 4 12 1 M 0 8 i Ord eee d 7 —8 4 1 P ae 
Do. 5 per Cent. Deb 2 418 9 E "s ae 5| 36 | Calcutta Electric f upply —j— 2 —110 818 2 ; ; 
Do. 57 2nd Deb. Stock Prov. Certa. SH 416 7 d Biel .- t. 4% | Central Elec. BUD CA MH BUD ar 3 5 5 3 Feb, Aug » : d 
pta let Deb. Stock (rod. 8 106 —109 4 3 8 . alc] 25 Charing crea ee ant 5}—54 |318 8 | Feb, Aug 
Site Tree c spi mito f i 1 V'ñf as : 
Cape Electric Tramways ma eaei 8 97 4 211 June, Dec | 95 8 5 23 [ Do. City DE KA Öm. Pret " 00 a $: 14 
Vo. 4 per Cent. Pref Stock . . 90 —102 | 3 18 10 . r OH: Cs 5j—6 4 3 4/March .. e 
Dp P eet NEI 99 —102 | 4 9 z lt Wap | rin Do ai per Cent Det. Stock red.) det ant tl rct T 
Oe. COEM E 115 —118 | 3 e MEME E ° : Electrie Lighting Ord. 104—103 | 6 1 | Jan ah ed 
Do. 4 per Cent. Debs . . x 41011 i. m ee 1'| 5/0 | City of London AC UR DIM E n zi 4 5 9 Jan, „ E 
UNCLE US MEESEEINMPIPIEDICET 15 . ER: . 
0 JSV%CCCCCCVCVVCCC MED cy 54 —56 |512 7 | Feb, Aug s St. o : of 6 e. | 102 —105 | 4 8 "3 81 
VTTVVV Lea T ce Feb Aug | -- | St. 4 Do. 44% Pond Hae Prov Ona -8) |414 2 8 st 
Do. QU RUM Perp. Pre 198 —129 3 17 9 DK xs ** || 10 zb unu A wee Gent Cum Prei. 21-5 416 0 | Mar, Sept To = 
Do. (1800) «esent 126 —127 | 8 17 9 D | +: % Do. 6p k (all paid) (red.) 107 —110 4 211 is vs 
Ro. Ge at. Perpetual Debs saint 116 —119| 3 7 3| May, Nov 105 St. 44% Do. 44% e Pb Certs..| 101 —104 2. : es 
i —105| 4 16 10 z aa elie Kolkosione bloctrieiby Supply Vo: Ord. 6 = 6) 10 T pe 
%% S oo | dace | 235-0 " MEE LIES E a Ta 5 0 0 = z 
Do per VARA VE A sets] sott 6 18 4 n 2 5 0 ove Elec epee » 2 4 6 11 si í ee 
pene ent. Deb, Stock (red. vend 95 —98 | 5 2 0 S 5| 5/0 „ Ori. 14 10 4 6 9 Jan, July 
N e M ORI ban Oral ay) 7)—8) 3 10 7 is TCF 
Gt Northern, piccadu e Brompton A ui: io nim Station) 4% Deb. Stck. (red.) 101 —104 | 8 16 11 B s 
Du DL Le ᷑ 2 21 4 18 0 lar, Sept 7| E 3| g | London Electric Supply Ord. .. H-CH [sua X 5} | 52 
o nge. h per Cent. , Cb | 4 210 ManSept| | | dat epos Saher Cen Mot Mare Deb... - 100, —102 | 318 8 mr 1 p zi | s; 
| Bo. a per Coni, 18 5 „ 7 à d ie s E 0 . Electric Sup. Ord. ......... 174-183 | 4 8 9 | April, Oct | l? i? 
0. ee ee n d N ee oe 
14.57 5 141 |51 a t. Cum, Pre. 31—33 s i 
Isle of Thanet Elec. Trams & 2 M 1443 "E n 5 Do. 44 per Cen 3 A en ail xe 
€ — 5 i Ist Mort. 110 —114 3 19. 8 D, 
Do. 4 per Cent. Deb. Stock . 9 E 2 10 0 | Feb, Aug Ge st. 43%] Do. 4} per Cent. Deb. Stock 1 100 3 10 0 .. „ os 
% Mi Nd 10 10 |413 0 Leb, Aug | | Z St. 3% | Do. 3i P3k21ii!!! ee See 5 
Do. 65 per ent Deb 99 — 1013 19 0 Jan, July 11 1|60 | Notting Hi COISCMOSE Debs.” ses] 98 101 1319 3 „ - 
po PE 5% Cum, P Pre. 114-12 4 3 4 d à i F 51— 571 415 8 | March ii 
London United Trams. 57, um 106 3 16 8 : i 1044 5 26 E Electric Ord. . . . . ..... 19 n - 
Do: A lst Mort, Deo Stog 0 St. 4% | Do. 4% Deb. Stock . . .. e . ; 
esso osooso = et * | Rand Elect riceecccsccccecosecsccecccccoosceoeee *677 36 mee và 
Moi Spec Cent Perp Dif o 9 —12 E $ SE MIT enable e 4} Z 1st Mt. Deb. 98 —100 4 10. 3 | April, Oct ES 
0. 4 per Cent. Perp. Deb. . . i Yd dq tsp ova d Pall MallElectric Ord.| 144—152: 4 13 7 | Feb, Aug | 19 
Metropolitan Electric Trams Def . 3 -H 81 1 3 5 36 e Pref. aee voee 8 —9 | UNE US Peny ANg 97 
7 Prel: iic eed —1 4 ee 2s T E C t. Deb. Stock (red.) . 97 —100 310 2 E ; 
Montres St. Riy. (o Doba. (1522) a 8 105 ae 4 P i i " ms a us anelli Market: Ee Jap: Ord... 8 90 í 155 i — a 
bs. (1 105 —107 pe : Stoch. 85 — n 
F i-i s = elie Wl US ud aout Landon Elevate Büpply Ord. .. 3| 33 |413 6 5 9 
Box 6 per Cent. Cum. Pref. .... 2—3 T May 4 F| 1/9 | Sou Electric Supply Ord. «uic su 4 5i 417 7 EN » 
Te W.A. JElec.Trams.lstMt.Db.Stk.| 99 —102| 418 0 "e xe PN Boc eben Piee Pref. cete 41-5 m. 8 34% 18 
Sepe Eie ctric Traction Ord. ......... 9-10 |5 0 0 T d Ms 60 26 | Do. 57 8 ctric Supply Ord. . . . ] 124 133 4 16 4 | Mar, Sept | 13% 
Potteries Ele Pref. ............ 841—949 | 5 5 83 | Feb, Aug Bx NL. b| 6/6 | Westminster Ele B 81611 3 63 
Do. 5 Per d To Stock Rd i 1085 106 4 6 2 ae . 6 2/6 Do. b per Cent. Cum. Pref. %%% % 6 64 
Do. 44 per vene aD POCE coz Ord. = di se | os 
com 6% Pre ipa. pannel is .. | April Oct| e| ELECTRIC MANUFACTURING, ie 613 4 UT g 
Poca Deb. Stock (100% paid) . E D. Jan, July m oe 1| 6d. | Alliance Electrical Co. 5% Cum. A ef... at A Mar, Sept Hi 
aterloo asa Oliy Ora o oie asc gc Gad June Dee! ++ | * lil 3| 71d.| Aron Electric Meter 9% Cum. Pret. 6 —éj 7 13 10 July, Ter 
Waterloo an y i | il 6 40 | British dre. o d Cables Ord. 5151 5 4 4 Jan, July wi T 
d.)] 98 —102 | 3 18 b |Jan, July | ej =, 5| 30 | Do, 6 per Cent. Pref..................- ee ni 
puse Aalen 42. NC . Mo [:" i pos 355 era 10 —100 |4 411 a AES 
mazon oar 0 —80 v: a — * t. 4% British . — 58 5 6 : ej 93 
Do. 6 per Cent Deb. ....... n 45 48 |e 8 3 F- Mv. Ag: N or 55 3/0“ | British Westinghouse 67: sun ix bin EE .. o [l| .. 
Anglo-American... TP „%% „ „6 2 66 26 d 91 — 93 6 10 6 F, My, Ag, N 7 73 St. 4% Do. 4 per Cent. Mor 3-1} Re March ee 
Do. Protonot posa 714—713 0 12 n F,My ABN f 2 i Brush V,! EE RUM 1—1 |8 0 0 Mar, Sept s 
o elerr Orr 5 —155 5 9 u, Dp y, es oe 912 0 Per Ce = 4 10 0 ar ep . D 
Commercial Cable 1 ok put 290 —93 4 6 O In Ap, Jy. OC e; - St. 44%] Do. 43 per Cent. Perp. erotics Stock 86 " 20. 5 0 5 Jan, July id e 
Do. 4 per Cent. Deb oc 5 71—8) 1 18 0 Feb, Aug 8} ee St. 447 Do. Perpetual 2 2nd Deb ti x Ord. 11 —12j 8 0 0 Jan, July 5 ee 
Cuba Submarine Ord. Sgr ee ere 164—174 | 5 14 3] Feb Aug] -- dd 5 10,0 | Callender's Cable Construc Nahe be Se 4 611 | Jan, July $j 
F ee 
irect Span „VVV =g 6 6 0O| April Oc St. 44% 0 er : 6 0 0 ee as aie 
e DO: "i per Cent. Das Pre. dat 987 107 4 9 0] Jan, July 102 "1 75d. Castner-Kellner Mo. 90 pa pu 90 e 414 9 is kx cus 
Do. per Vae ee — s 1013-101 | 6 O11 Ja Ap, Jy, O 108 St. 4375 Do. 44% Ist Mort. De d 1-1 7 9 0| March ; 
Diseot! nited Sta 2 4 Rg. Pb. 0 ) 9$ —101 |4 9 1 Jn, Dec 1241 1| 0 7}] Chadburn's Ship 1 188 to 54 000) . 2 —2 5 19 10 Jan, July i 
. i. 124 —129 | 5. 8 6 Ja, 450 n pu 3 D Crompton and Co. (Nos. 1 to 54,0 (red.) 100104 4 16 10 Jan, July |». | 
Eastern Ordinary . — —93 3 15 7 lJa Ap, y. 100 5% * Do per Cen OTi: ] o 0 M. Fe ug oe oe 
Do. 33 per Cent. Pref. Roe "SU Ga) 108 —109 | 3 14 4| May, Nov Ed 115 || 6| .. | Edison & swan United(“ A Sh.) (£3 pd. TU "5 Feb, Aus 
* Do. 4 per Cent. Mort. Deb. 114—121 5 14 8 |JJa,Ap,Jy,O| 12,4] 112 55 Do. (£5 paid) .. Deb. Block (ni 72 —77 | 5 5 8 June, Dec 
50. a per Cent. Deb. Stock . r, 104 —192 | 8.18 0 | Feb Aug | «1. st. 47 | Do. 4 per Cent. Mort, b. Stock 76 —81 |6 3 5 T 
Eastern & S. African 17/ Art. Debai9vs| 99 —102 | 3 18 10 | Feb) Aug 8.) 5% | Do. 5 per Cont. aud Deb. Stock ....| T6 —63 5 8 8 |H'lt-yearly 61 à 
i Do. 47 E ‘uritine Sub. Debs. (red.) 100% — 108% 3 18 8 eiu oo, | 6| 4/6 cp pe T up tds been e —61 4 811 Él 106 1 
Do a 4-231 5 6 5 Jan, July os 5| 3/0 | Do, 6 per Cen et 441 
Great orthern of elas Db Ged} 103 4 8 4 June, Deo “* St.) 444 Do. 43 per Cent. 1st Mort. Deb. (red. is i 617 2 Jau, July 144% 
8 8 37 —40 6 5 0 May, Noy ej 21/21] Electric E eH an „„ 3 413 4 July... ede 
Indo- European . 2 . . prs 18 8 | Mar, Sep oe 29 Do. 7 per Cen um = 9 Jan fu e zi 
Pondon lato Pial o us ind.) 97 — 100 Too June, Dee... Sg. 4% | Do. 4 per Cent. Ist Mort. Deb. (red.) 97 eo ee St aa oe 
Facies uropen Terie auar DOR 5—6 3 6 8 Ü . „% | Electrolytic Alkali Ord. . .“ i ii ie ras 
West African Telegraph SEA aa —AÀ i " . 117% | Do. 7 per Cent. Cum. Pret... d)....| 90—95 5 5 8 i — e 
wart 5 5 ..| 95 —9 4 1 8 um go — œ St 90 00 BY cuum du 10 5 0 10 M "ET 
* v sevét99soeseocceos — 4 d RY, Sie “x 1 enera 91— 4 0 s NS — 
West India and Panama. Xe OE FEE. ea 9 4 8| May, Nov 6 St. 4% Do. 4 per Cent. 1st Mort. vere ee 1 5 6 13 4 Feb, Aug 141 
po: 9 par Cn. en VV 31— ig cade aie ee oe 6 6/0 Henley’ Mrd aba T 9% % „% 5 — 4 110 Feb, Aug v. oo 
. per ent. € $»:909050002000c9 —103 4 18 9 Jan.J 5 273 0. eni, FT eln 4 4 NE 4 0 9 Feb Aug a. .5 
* Do. 6 per Cent. P sione „„ 12 —123 5 12 0 Mr, In, 9 D 12 125, St. 43 Da per Cent. Hort A Block (ri) 915 103 b 2 6 Feb, Aug | 183 | - 
Western y Dele And Series, 1500 . 100 103 4 17 1 June, Dec 10 5/0 | India Rubber, quis] 15 ei 188 100 —103 817 8 Mar, Sept 
* Do. 4 Boke 8701 (red.) Meses] 98 —101 | 8 19 8 oe 100 | .. M9 570 ne PLE x Cure e 10g—11 | 4 8 n Mar, Sept " si 
. : 84 —37 6 , x 
FINANCIAL INVESTMENT, &o. F 544 . s- | . 2% | Telegraph Constnciion: cat, 100 100 —108 | 3 17 8 | Jan,July| ..| - 
desc ema oer MeO ata O| 123] - || 6| 8 | Willans hoa Robinson Od. . 93-0) 610 9 | Apr, 0% 5 i 
o elegraph and Trust . . e E 0 J& Ap,Jy, * Pref, . . 6 —64 , cur d 
o „ 10 T 5 6 4 April, Je Bt. 44 Do; TF Cent. dat Mort, 1 Debs. . . .. 98 —102' 8 18 10 May, Nov! . 
utter coves E s RN 0 : 
Submarine Cables Trust (Cert. . . ] 116 —121 | 6 0 6 April, Oct 


to quote these... 
* In oalculating the yield allowance has been made for acorued interest, but not for redemption, { The London Stock Exchange Committee have refused to quo 
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